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Ll Preface

This Medium-Term Plan is a companion
document to CIAT in the 1990s and Beyond: A
Strategic Plan. It presents, in operational
terms, the program plans and funding require-
ments for the 6-year period 1993.1998,

The Strategic Plan was approved by the
CIAT Board of Trustees in November 1990,
and endorsed by the Technical Advisory Com-
mittee (TAC) in March of 1991. Later in the
same year, by approving CIAT's budget re-
quest for 1992--which called for an increase in
available funding of 20% percent for the imple-
mentation of the Strategic Plan--the Consulta-
tive Group on International Agricultural Re-
search (CGIAR) indicated its agreement that
CIAT initiate the operationalization of the Plan
in the 1992 fiscal year.

Because of significant underfunding in the
approved 1992 budget, the Center had to
make an important choice: to delay implement-
ing the Strategic Plan until additional resources
become available; or to forcefully and immedi-
ately put in operation the Strategic Plan by re-
structuring and reducing existing activities and
introducing the new set of activities—albeit at
the minimum possible level, CIAT and its Board
regarded the latter option as necessary both to
serve the pressing needs as identified in the
Strategic Plan, and to establish a research
agenda that the CGIAR donor community could
immediately identify with and support.

Consequently, CIAT engaged in a compre-
hensive, zero-based planning and budgeting
exercise with the aim of identifying a set of
research sirategies that would allow the Center
to pursue the goals and objectives as outlined
in the Strategic Plan within available resources.

This resulted in a plan to make far-reaching
adjustments in the operation and resource
allocation patterns of the Center. In fact, the
research strategies of all programs and units of
the Center were scrutinized and reoriented, as
were all Senior and Support Staff positions.
The Board and Management of CIAT agreed to
implement this plan of action, which has the
effect that the changes that were earlier pro-
jected to be implemented over 5 to 6 years
would now need to be brought aboutin 1to 2
years.

Of course, the greatly reduced availability of
funds in 1992 made it necessary for CIAT to
proceed with only the bare minimum of activi-
ties needed to implement the new strateqy.
Clearly, in many instances, especially in the
area of resource management research,
additional resources will eventually be neces-
sary if CIAT s research pian is fo be successful.
The resource requirements for the core budget
as outlined in this Plan correspond to what is
considered as the minimum for implementing
the Plan, with the expectation that, in addition,
a large portion of the proposed complementary
activities can also be funded.

The Strategic Plan for the 1990s, which
was developed over 2 years, included signifi-
cant input from national program partners. The
planning exercise was based on comprehen-
sive assessments of trends in CIAT's environ-
ment, particularly those in agricultural econo-
mies of developing countries; national and
regional agricultural research; intemational
agricultural research and development commu
nity; and agricultural research per se. This
analysis revealed that fundamental changes
are taking place, to which CIAT must adapt if it
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is to continue providing science-based solu-
tions to agricultural development problems.

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

As a germplasm development center, CIAT
will continue assuming global responsibilities
for cassava, field beans, and tropical forages
for acid soils; and regional responsibility for rice
in Latin America and the Caribbean. CIAT will
increasingly emphasize strategic research,
while assisting national and regional research
partners to assume major responsibilities for
applied and adaptive research.

In the area of resource management re-
search, CIAT will assume responsibility for
selected, important agroecosystems in Latin
America. In close collaboration with other
international, regional, and national institutions
and NGOs, CIAT proposes to develop inte-

grated technology options for these agroeco-
systems from two different perspectives: (1) a
macroscopic perspective that takes into consid-
eration socioeconomic trends, alternative land
use patterns, and policy considerations; and (2)
a microscopic perspective, focusing on soil/
plant, plant/plant, and plant/animal relation-
ships, and on how farmers manage these
relationships. In seeking to provide an
ecoregional mechanism, CIAT will develop an
international platform for participating institu-
tions to identify a common research agenda to
which the various participants can contribute
according to their particular comparative ad-
vantages.

The above strategies are more fully defined
in the Strategic Plan for the 1990s from a long-
term perspective. The Strategic Plan aiso
presents the objectives, outputs, expected
impact, and assumptions for each program
(see Appendix [). More specific short-term
objectives and outputs are described for each
program in the respective chapters of this
report.

Chapter 1, which follows, summarizes the
Center’s strategies, its operational mandate,
and the relative allocation of resources.
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CENTERWIDE STRATEGIES AND OPERATIONAL
MANDATE

Germplasm development research aims to
(1) characterize and broaden the genetic base
of selected commodities, and (2) understand
the gene-governed mechanisms that deter-
mine plant adaptation and productivity in major
production areas, including those tropical
American ecosystems selected for intensive
agroecological research. The goal is to de-
velop the potential of germplasm resources to
increase their output and efficiency in using
inputs. The germplasm development thrust will
require feedback on germplasm performance
and needs, particularly in multispecies sys-
tems, This feedback will be obtained in col-
iaboration with the Resource Management
Research Programs (RMRPs). These pro-
grams will provide integrated knowledge of
production environments within certain ecosys-
tems, thereby providing a systems focus. The
experience gained will act as prototype for
research on production environments in other
ecosystems not studied by the RMRPs.

Resource management research focuses on
{1) important tropical American agroecosystems

that are threatened by increasingly intensive
land use or natural resource degradation, and
(2) those that may have potential for relieving
such pressures. The aim is to understand the
basic processes operating within
agroecosystems in order to make agricultural
production more sustainable. The expertise on
commeodity-focused agroecology built up at
CIAT over the last twenty years will be valu-
able. While investigating technological options
in the targeted ecosystems, resource manage-
ment researchers will require the participation
of, and support from experts in germplasm
development, as well as access to germplasm
stocks held by CIAT, sister centers, and re-
gional and national institutions.

This integrated approach is pursued within
a framework of interinstitutional cooperation
aimed at enhancing complementarity and
increasing cost-effectiveness of research at
national, regional, and international levels.

Page 4 (Box 1) shows the operational
mandate that governs CIAT's activities for the
1990s.

Germplasm Development and Research Management: An
Integrated Approach

The pursuit of sustainable agricultural
development requires reconciling the crucial
trade-offs between agricuitural production and
conservation of the natural resource base. To
accompiish its mission, CIAT focuses on
generating adoplable iand use management
practices that address these trade-offs through
germplasm development and resource
management.

These two spheres of activity complement
each other by independently and jointly contrib-
uting to three interrelated efforts. They are (a)
focusing on socioeconomic incentives, (b)

efficiently using external inputs, and (c) devel-
oping environmental management techniques.

The socioceconomic incentives approach
deals with agriculture-related policies, land
use strategies, and sectoral development
plans that affect land use patterns across
the landscape, and influence farmers’
decision making on choice of crops, re-
source allocation, and management
techniques.

The efficient use of external inputs in the
production process seeks increased
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Bk 1 . - -
Operational Mandate for the 1990s

CIAT will contribute to technology development that will lead to long-term improve-
ment in productivity of agricultural resources; to the development of innovative,
more cost-effective agricuitural research approaches and methods; to the strength-

- ening of agricultural research institutions in participating countries; and to the
development of interinstitutional linkages. To that end, CIAT’s activities center
around the following three areas:

' Germplasm development research

Beans global respons:bllity for common beans, including a secondary emphasis on
snap beans. .

Cassava: global responsibility; in Africa, through and in coordination with lITA. -

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

Tropical forages: global responsibility in relation to acid, infertile soils found be-
tween sea level and 1800 m.a.s.L; in Africa, through and in coordination with
ILCA.

~ Resource management research in tropical America

Agroecosystems-oriented research in: '
Cleared forest margins.

Hiifsides with mederately acid, I"ow-ferﬁlity soils, with particular emphasis on the
mid-altitudes. .

Savannas with acid soils.

7 Land use research, emphasizing land use strategies and policy alternatives.

Institutional Development

Support activities at national and regional levels,

Note: CIAT will also explore with sister mstltutions the potential of the crops in their respective
mandates (e.g., maize/CIMMYT, sorghum/ICRISAT, MPFTS/ICRAF, soybeans/ITA) as components

in production systems within the agroecosystems listed above.
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productivity and maximum efficiency in the
use of available resources. Innovations will
be based on understanding both gene-
governad plant responses to external
variables {abictic/biotic) and acological
processes linking biotic and abiotic system
components.

The environmental management ap-
proach will focus on the effects of crop/soil
and crop/crop interactions on soil structure/
erosion and their effect on soil stability and
hydrology. Integrated crop and pest man-
agement will be important complementary
sfrategies.

This dynamic interaction between the two
spheres of activity will be reflected in organiza-
tional areas that are linked by the exchange of
materials and information, and by joint re-
search activities.

The essential flows are as follows:

The Agroecosystems Programs provide a
systems perspective that allows the Germ-
plasm Development Programs to focus their
technology efforts.

The lL.and Use Program provides agroeco-
logical and socioeconomic information that is
relevant to the germplasm development
programs.

The Germpilasm Development Programs
provide the Agroecosystems Programs with
information on the feasibility of technical
change for specific commaodities in the relevant
ecosystems, and tested components.

The Germplasm Development Programs
provide the Land Use Program with commod-
ity-specific information that allows the develop-
ment of alternative land use scenarios and
analysis of the effect of policy changes.

Box 2 (page 6) further specifies the nature
and types of linkages that will join the two
principat spheres of activity.

Resource Requirements, Allocations, and Program Plans

Detailed information on the proposed
aliocation of resources is provided in Chapter
8. Table 1 compares the proposed resource
allocations for 1993-1998 with the resource
aliocation patterns for 1991 and 1982,

Analysis of Resource Allocation

1. Analysis by activity category. The
trends confirm those outlined in CIAT's Strate-
gic Plan for the 1990s. The operationalization
of the Strategic Plan constituted a radical
reallocation of resources, brought about by the
circumstance that the earlier expected addi-
tional resources for phasing in of the Strategic
Plan were not forthcoming. Table 1 reflects this
basic reallocation of resources. Noticeable is
the marked increase in resources assigned to
ecosystem conservation and management,
which increased from 10% in 1991, to 21% in
1992, and is expected to claim an average of
25% during the 1993-1998 planning period.

This increase is directly related to the
creation, in 1992, of the research division for
resource management. Similarly, the an-
nounced shift in the Strategic Plan toward
more emphasis on strategic aspects of germ-
plasm research is reflected in a marked trans-
fer of resources from production systems
development activities to germplasm enhance-
ment research; on the average, CIAT plans to
invest close to one-third of its core resources in
germplasm development, and 15% in produc-
tion systems developrment and management.

As part of the Center's new emphasis‘on
agroecosystems research, an important in-
crease in resource allocation to socioeconomic
public policy and public management research
is evident: CIAT plans to invest about 12% of
its resources to this activity.

Training, conferences, and other support
activities for NARS are slated to decrease as
CIAT's relationships with NARS increasingly




Box 2. Linkages between Resource Management Research (RMR) and Germplasm Development Programs {GD).

-Sodoeconomic analyses of specific
crops,

-Assessment of role of given crop in

eritical aspwets of nudrient cycing

Program inputs from RMR to GD Join activities between Inputs from GD to RMR Interprogram monitor-
RMR and GD ing and evaluation
-klentication of crop and ecosystem- | -Design of plant idectypes. -Adapted gariviplasm and associated | -Evaiuation of results.
spedfic constraints and desirabla management technologins.
Agmmosymems traits, Development of cropfsoil simulation -Evaluation of impact of wchnical
Programs: models, -Information on potential of crop- change within commodity on rest of
~Participatory resaarch techniques at specific technologies. systom.
e micto-sociosconomic ievel to -Design, deveiopment, and valication
identify farmer profiies, praduction of prototype production systems, Physiological parameters indicating | -Technical, social, and sconomic
practces and systems, and including specific crop undet flaxible points for management, information for the design of better
N suitable lechnology options. consideration and crop-specific . technology components,
Hilisides technology components, -Test sites.

-Links with institutional and individual
collaborators.,

Determination of demand in different
markets.

Characterization and quantification of
physical_biclogical, social, and
esconomic indicators,

-Arwlysis of commodity policy
implications and raquirements {s.g.,
IPM in rice),

-Assessment of implications of new
piant types for land use patiarns,

-Erwironmental fimits of principal ard susiainability.
. production areas, as well as
Forest Margins potental input limitations, -Design of on-farm avaluation
activities,
-Specific indicators of component
compatition and nutdent cycling,
. -Newods and cpportunities for
Savannas germplasm development and
profile of needed cuitivers.
Jdentification and descrigtion of <identiication and priaritization of -Biophysical and sccioaconomic -Evolution of areas sown 1o given crop|
principal crop ecosystems. biophysical and macresconomic parameters for defining major productivity in sslected areas, and
constraints, growing regions of crops, and their markst supply and demand.
-Diata for assessing alternate major comparative regional
t.and Use strategies favoring diffsrent growing| -ldentification of representative advartages. -Relevance of set of characteristics
Program Broas, scresning sites. needed in aliernative and potentiel
-Cultivars' iolerance ranges. production arsas and systems,
-Agroesalogical data for exirapolating | -Genotype-by-erviranmaent intsraction
reswarch resuits, in relation to scosystem analysis. | -Information on crop-based farming
systems,

1
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Table 1. Core Resource Allocation by Activities: 1991-1992 (actual),
1993-1998 (proposed) in Percentage

Activities’

1.1 Ecosystem conservation and
management

1.2 Germplasm collection, conservation,
characterization, and evaluation

175 |1 175 | 17.5 | 180 | 17.0

7ol 80| 75| 78|75 | 75 80 | 8O 7.5

public managemment ressarch::

4.1 Economic and social analysis

4.2 Policy analysis

4.3 Governance and management of
public systems - 05 1 10110 | 10| 10 | 10 | 10 1.0

5.2 Documentation, publication, and
dissemination of information 1051105 0 100 | 100 | 100 | 100 | 100 | 100 | 100
5.4 Networks BO | 25 1 20 | 20 | 20 1.5 1.5 1.5 2.0

Tumbers refer fo COIAR'S defirftions of “activities™ (see Appendi: If)

focus on complementary partnership arrange- role in supporting the research carried out by
ments, CIAT's network coordinating activities CIAT and its partners.

are expected to decrease as existing regional

networks become stronger and rely progres- 2. Analysis by geographic area. As shown
sively less on CIAT's network support activities.  in Table on p. 84, the average allocation of

In contrast, investment in information, docu- resources to geographic region is 69% to Latin
mentation, and publication is slated to he America and the Caribbean, 20% to sub-
maintained at 10% of expenditures. The Saharan Africa, and 11% to Asia. Thisis not a
information infrastructure plays a significant significantly different allocation of resources by
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region compared with 1991 (73%, 18%, and
9%, respectively). Although the addition of
resource management research adds signifi-
cantly to the resources allocated to Latin
America and the Caribbean, the move to more
strategic research in the area of germplasm
development provides relatively more benefit to
production areas outside Latin America and the
Caribbean.

3. Analysis by agroecological zones. The
three agroecosystems chosen by CIAT for
attention by its resource management research
activities (hillsides, savannas, and forest
margins) are all located in tropical America. In
terms of the agroecological zones (AEZs) as
referred to in the CGIAR Priorities and Strate-
gies document, the three agroecosystems fall
into the following AEZs:

Warm subhumid tropics

Hillsides
Savannas

70%
45%

AEZ 3+7: Warm humid tropics

Forest margins 100%
Savannas 50%

AEZ 4+8: Cool tropics and subtropics

Hillsides
Savannas

30%
5%

As stated in CIAT's Strategic Plan, CIAT
estimates that the legally accessible areas
directly included in the agroecosystems under
consideration by CIAT encompass about 120

million hectares. A common denominator of
the agroecosystems chosen by CIAT is the
acid, infertile nature of the soils that charac-
terize these agroecosystems.

The presentation of program plans and
associated resource requirements follows the
organizational pattem that CIAT proposes to
implement during the planning period. The
two research thrusts—germplasm develop-
ment and resource management—are pre-
sented first. Following the presentation of the
two research divisions, the plans and re-
source requirements of research support and
administration are discussed. This is followed
by a separate section on capital require-
ments.

All resource requirements are stated in
terms of core and complementary re-
sources. Core resources are defined as those
that are considered to constitute the minimal
resources necessary to achieve the stated
objectives. This includes those disciplines and
activities that are considered absolutely
essential in discharging the intemational and
regional research responsibilities contem-
plated in the Strategic Plan. Excluded from
core are those activities that have been, or
are being devolved to national programs. Also
excluded are disciplines and aclivities dealing
with applied and adaptive research. Comple-
mentary resources are those considered
directly and highly relevant to the core effort,
i.e., resources that will significantly accelerate
progress toward achieving the objectives and/
or permit the Center to cover aspects of
problem setting that are relevant but not
sufficiently covered by core resources.
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GERMPLASM DEVELOPMENT

Strategic research on the commodities in
CIAT's mandate will focus on plant improve-
ment over the next decade. Research during
the 19705 and 1980s, conducted in collabora-
tion with national programs, mosily at the
applied level, has heiped develop an excellent
base from which to direct CIAT's germplasm
improvement activities toward strategic re-
search for the 1990s. CIAT's move into strate-
gic germplasm research has been facilitated by
the evolution in national programs over the last
twenty years. The programs have strengthened
their ability to conduct research directly related
to their national needs. Regional research
cooperation on the commodities has also been
established, providing opportunities for hori-
zontal collaboration in Asia and Latin America;
and in Africa, with the International Institute of
Tropical Agriculture (1ITA), for cassava.

The commodity programs' mode of opera-
tion in the Germplasm Development Division is
similar for all programs. Some ecenomies of
scale are allowed, particularly with respect to
research support from the Genetic Resources
Unit (GRU), the Virclogy Research Unit (VRU),
and the Biotechnology Research Unit
(BRU). Centralized support facilitates the
commodity programs’ strategic research,
particularly when exploiting modern biotechnol-
ogy during the next decade.

The bases for each commodity program are
the germplasm resources maintained by the
GRU {except for rice, the collection of which is
maintained at the International Rice Research
Institute [IRRI]). Program research aims at
genetic solutions for combinations of biotic and
abiotic constraints in major growing environ-
ments, thereby increasing productivity and
stability. Yield potential will also be investi-
gated. In all such research, modem biotechnol-
ogy and plant physiology will play an important
role.

The Germplasm Development Division will
maintain very close research linkages with
Resource Management Research Division
(RMRD) at CIAT, particularly through technol-
ogy components that will provide the driving
force for work in selected ecosystems. The
research conducted by the commodity pro-
grams will have direct relevance to the Re-
source Management Programs in that the
technology developed by the former influences
the ecological adaptation of crops to {he grow-
ing environment, thereby ensuring sustainable
production in the longer term,

The philosophy of the commeodity programs
remains centered on the development of
germplasm-based technology that efficiently
uses inputs and is adapted to less fertile
conditions in tropical and subtropical develop-
ing countries. In general, CIAT's commodities
are not widely grown on highly fertile soils,
except for irigated rice, and input-use effi-
ciency is a critical issue for sustainable produc-
tion. This particular philosophy is essential if
resource management and commaodity re-
search are to complement each other.

This operational plan describes CIAT's
work. As a Center that follows the ecoregional
concept, CIAT has alsc hosted regicnal pro-
grams from other centers in the Consultative
Group on International Agricultural Research
(CGIAR) and similar organizations. These
hosted programs, while having a more general
mandate in accord with their own institutional
strategies, contribute to CIAT's work through
technologies focused on areas where this
Center has particular interest. The Centro
Internacional de Mejoramiento de Maiz y Trigo
(CIMMYT), along with its regional Andean
program, has major responsibility for develop-
ing maize for acid soils. The International
Sorghum and Millet Program (INTSORMIL),
another hosted program, has had a successful
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record of sorghum research for acid soils. CIAT
aiso hosts regional coordination activities of the
Intemational Plant Genetic Resources Institute
(IPGRI) for South America and activities of the
International Fertilizer Development Center
(IFDC). CIAT welcomes hosting programs from
other institutions {e.g., Sorghum/ICRISAT,
Agroforestry/ICRAF, Forestry/CIFOR). In this
way, these centers and others can contribute
to the objectives of the ecoregional approach
o natural resource management,

The following pages describe the research
activities to be conducted by the four
commeodity programs over a period of five
vears, beginning in 1893. Each program
describes its goals, strategies, and objectives,
reflecting CIAT's strategic plan for the 1990s,
and synthesizes the activities to be conducted
in response to these strategies and objectives.
The linkages to be established between the
Germplasm Development and Resource
Management Research Divisions are
clarified. In addition, linkages to advanced
research institutions in developed and develop-
ing countries are discussed, particularly for the
complementary activities in soybean and
sarghum research for the acid-soil savanns
ecosystems in tropical and subtropical Latin
America.

Similarly, with the initiation of the Agroeco-
systems Programs, methodologies for impact
assessment in the area of resource
management research need to be developed
or adapted. While actual fieldwork will be
carried out by the respective programs, this
work needs to be integrated into the Center's
overall impact assessment processes.

The Germplasm Development Division is
directed by the Deputy Director General (Germ-
ptasm Development). The financial resources
assigned to that office are listed in Tables on
p. 95 and 97 as "Research Management”
under the rubric "Germplasm Development.”

The Deputy Director General {(Germplasm
Development} also directs and coordinates the
use of those financial resources in the Division
referred to as "Strategic Research Initiatives”
{see Tables on p. 95 and 87). These resources
are meant to support new strategic initiatives.
The majority of such initiatives are expected to
be carried out as collaborative projects with
advanced research laboratories and with
CIAT's Agroecosystem Programs. In this form,
new research initiatives will further foster the
integration of efforts within and across the two
research divisions.

Bean Program

Goal

To make a lasting increase in food availabil-
ity and incomes of the poor by improving bean
productivity through technology developed in
collaboration with national institutions.

Strategies

Strategic research will increase as national
programs’ capacity for applied and adaptive
research grows. The focus will be on genetic
improvement and crop management research
to meet the needs of resource-poor farmers.
Advances in molecutar biclogy will be exploited
to solve practical problems of genetic improve-
ment. Germptlasm enhancement will be

emphasized to achieve major strategic break-
throughs and to provide parental materials for
national program breeding. In the interim, CIAT's
breeding of advanced lines will be phased out.
Greater attention will also be given to raising yield
potential and overcoming edaphic stresses.

The new CIAT Hillsides Program will as-
sume responsibility for crop management
research in bean-based systems in the Andean
and Central Andean regions. Finally, as na-
tional capacity develops, CIAT will gradually
reduce its training and institutional develop-
ment activities, although Africa will continue to
receive priority attention.

10
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Objectives and Activities

The program has five broad objectives,
each of which is discussed with its correspond-
ing activities and expected outputs.

Objective 1. Exploit advanced bio-
logical methods to better use bean
genetic resources

Rapid advances in molecular biology offer
substantial opportunities for applying novel
methods to more efficiently identify and trans-
fer useful genes, both within common beans
and from related species. Advanced laborato-
ries, mostly in industrialized countries, are
primarily engaged in basic research that
constitutes the foundation of these new
methods,

CIAT will interact with these 1aboratories
through the formation of a network of ad-
vanced research on beans. The network will
direct researchers to use beans as a model
system and devote attention to priority bean
problems.

CIAT's Bictechnology Research Unit (BRU)
will play a key role in bringing relevant ad-
vances in basic science to CIAT, and at the
same time conduct strategic research to
further develop new methods. The Bean
Program will apply these methods to solve
priority problems that limit bean productivity
and will assist in adapting these methods for
bean improvement.

The application of molecular techinigues is
intimately linked to a strong commitment to
field breeding. Breeding is essential not only
for identifying desirable characters and under-
standing their genetic control, but also for the
agronomic evaluation of new variability. Thus
field activities for germplasm enhancement will
focus more on character improvement and
much less on cultivar improvement, which will
increasingly become the national programs'
responsibility.

Activity 1. Characterize patterns of
genetic variabiiify in beans through the
use of molecular markers, field evalua-
tions, and inheritance studies.

Emphasis will be first placed on primary
gene pools of cultivated Phaseolus vulgaris,
then on wild ancestors of P. vulgars, and
finally on cultivated retatives (F. acutifolium,
P. coccineus, P. lunatus, and P. polyanthus).

The Bean Program will be primarily re-
sponsible for germpiasm evaluation; the
BRU, for methods development; and the
GRU, for acquisition of germplasm and its
conservation, including the development of
improved conservation methods.

Activity 2. Develop a saturated bean
genome map in collaboration with ad-
vanced research laboratories and the
BRU.

The program will focus on the use of
probes to tag genes associated with desir-
able traits. This will assist in pyramiding
muitiple characters. Probes will be developed
both for use by national program breeders
and for internal applications. This activity will
increase dunng the early 1990s.

Activity 3. Adapt regeneration and
transformation systems to solve priority
problems.

By the mid-1990s, protocols developed in
advanced laberatories and by the BRU
should be ready for application by the pro-
gram. Priorities include refining and applying
regeneration and transformation systems;
isolating and transferring desirable genes not
easily introgressed through classical tech-
niques, and achieving stable gene expres-
sion in the progeny of transgenic plants.
Known traits that are candidates for transfer
include resistance or tolerance of Ascochyta
{from P. polyanthus); drought (P. acutifolius);
leathopper (P. lunatus), and bean fly (P.
coccineus).

11
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Objective 2. Reduce losses to
diseases and pests

improved genetic resistance to major
diseases and pests is key to an integrated
approach to sustainable management of
economically important diseases and pests.
Both molecular biology tools and conven-
tional fieldwork will be used to identify, under-
stand, and exploit desirable disease and pest
resistance mechanisms. They will also be
used to understand pathogen and pest
diversity as it interacts with host resistance in
beans. The VRU will continue to provide
needed support on viral pathogens.

Activity 1. Broaden the genetic base of
resistance.

Because many biotic stresses are highly
variable and resistance to some diseases
and pests is not available, the identification of
new and additional resistance sources and
their transfer to useful backgrounds are
urgently needed.

Activity 2. Improve understanding of
pathogenic and pest variability, including
its coevolution with beans.

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

Activity 3. Contribute to the develop-
ment of integrated control strategies.

The growing abuse of pesticides by small
farmers throughout tropical America and
even in some areas in Africa is becoming an
evermore sericus economic and environmen-
tal problem. The program will develop, to-
gether with national programs, sustainable
integrated management strategies that
complement genetic resistance and reduce
pesticide use.

Objective 3. Increase yield potential

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

Activity 1. Identify yield-maximizing
optima for physiological traits, including
nitrogen partitioning, canopy morphology,
and photoperiod and temperature
adaptation.

Activity 2. Exploit genetic variation
across gene pools while breaking undesir-
able linkages. By 1998, molecular biology
techniques may be used.

Activity 3. Extend maturity of bush
beans to increase biomass, and then im-
prove harvest index and plant architecture.

Activity 4. Modify growth habits of
preferred large-seeded grain types and, at
the samie time, extend the range of adapta-
tion of cfimbing beans.

Objective 4. Improve adaptation to
edaphic stresses

Soil fertility is declining in most bean-based
crop systems because of the crop's expansion
to marginal lands, shortened fallow periods,
soil erosion, and, especially in Africa, high
costs or limited availability of inorganic and
organic fertilizers. Improved biological nitrogen
fixation (BNF)—the top priority—can make an
important contribution to more sustainable
agricultural systems.

The program's strategy focuses on increas-
ing the efficiency of nutrient and water use by
the bean plant, taking into account the fact
that many farmers will find it economically
advantageous to amend their soils.
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Efforts in abiotic research will be increased
over this period. The synergy between the
program's expertise in plant nutrition and BNF
and that of CIAT's Resource Management
Division in soils and nutrient cycling will be
critical to the program'’s success.

Activity 1. Improve BNF in beans.

Traits in bean genolypes associated with
improved BNF will be identified and combined
in suitable backgrounds. inheritance studies
will be conducted to choose efficient breeding
methods, and screening methods will be
developed.

Rbizobium phaseoli germplasm wiil be
collected and characterized. Broadly adapted,
competitive, and effective R. phaseci strains
will be selected. As R. phaseoli traits that
contribute to competitiveness and effective-
ness are identified, they may be combined in a
program of genetic improvement.

Activity 2. Improve adaptation to water
stress, phosphorus deficiency, and alumi-
nun toxicity.

Genetic variation for these characters will
be evaluated and the physiological traits
involved will be studied. Screening methods
and optimal breeding strategies will be
developed. Desirable traits will be combined in
useful backgrounds and made available to
national breeding programs. The effect of
vesicular-arbuscutar mycorrhizae (VAM) on
phosphorus nutrition will be assessed.

Objective 5. Strengthen national ca-
pacity to improve bean productivity

Nationai research and extension institu-
tions are key actors in improving bean produc-
tivity. Progress in this respect depends princi-
pally on national efforts.

Many national programs have trained bean
researchers with CIAT's assistance. Moreover,
their efficiency has increased through their
participation in regional networks established

by CIAT in the Andean region, Central
America, eastern and southern Africa, and the
African Great Lakes Region.

The strateqgy for the 1990s must build on
this progress. As national institutions
strengthen, CIAT's input will change, and its
overall efforts will decrease.

Activity 1. Facilitate stronger links
amaong national research Institutions, exten-
sion agencies, universities, nongovernmen-
tal organizations, and the seed sector.

Improved productivity at the farm level
requires that research be articulated with cther
activities. The Bean Program will encourage
the strengthening of these linkages at the
national level,

Activity 2. Foster more autonomous
operation of regional networks.

These networks provide national programs
with the opportunity for the joint planning and
implementation of research, training, and
germplasm and information exchange. They
also encourage the sharing of responsibilities
among national programs and effective tap-
ping of regional expertise. CIAT's coordinating
role will decrease so that, by the end of the
decade, the Bean Program will be a peer
member rather than the coordinating hub of
the networks.

Activity 3. Provide specialized training
for mid-career bean scienftists.

Strategic Priority: Africa

Although Latin America remains the world's
largest producer and consumer of beans,
beans make their greatest contribution to
nutrition in the highlands of central, eastern,
and southem Africa, Despite the fact that
demand for beans is growing fastest in that
area, growth in production is drastically
lagging. Consequently, a major effort is being
undertaken to improve bean productivity in
Africa,
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Stratégtc :esearch at CIAT headquarters in
Colombia contributes directly to overcoming
worldwide disease problems, improving BNF,
coping with edaphic stresss, and | increasing
yields. Nonetheless, strategic research is also
required to address major regional constraints
in Africa, including, for example, the different
species of bean fly, scab, and local strains of
bean common mosaic virus (BCMV) and halo
blight. Fertility maintenance in African cropping
systems also poses unique challenges,

in addition to this strategic ressarch, CIAT
is using complementary resources to
strengthen regional institutions, train nationai
scientists, and assist in applied research.
Emphasis is placed on fostering regional
networks to maximize coordination and mutual
assistance among national programs facing
common problems. Although training is ori-
ented toward research scientists, on-farm
research capacity is encouraged, and research
and transfer linkages are reinforced.

Although core staff would be concentrated
at one location, these complementary activities
would be decentralized in accordance with
national program needs. Complementary
activities in crop systems research,
socioeconomics, and training would be under-
taken in close collaboration with other CGIAR
entities in the region.

Resource Allocation and
Requirements

Table 2 shows the Senior Staff positions
scheduled for executing the Bean Program's
operational plan during the planning period.

Description of Senior Staff
Positions

Office of Leader. Provides overall guid-
ance and coordination in the design of interdis-
ciplinary, interinstitutional research and train-
ing; principally responsible for developing and
implementing strategies for research and
institutional strengthening, and for coordinating

activities with national programs and other
CIAT organizational units.

Germplasm. Improves understanding of
Phaseolus gene pool through development of
molecular markers, contributing to construction
of saturated maps; uses these markers, includ-
ing DNA restriction fragment length polymor-
phisms (RFLPs), in combination with the
program’s ongoing agronomic evaluations of
resistance to diseases and pests, tolerance of
nutrient stresses, and improved BNF, Helps
pyramid desirable traits and encourages use of
markers by CIAT and national programs.

Genetics: Andean. Develops methods and
parental materials for use by national breed-
ers, principally in Africa and the Andean
region, with emphasis on adaptation and yieid,
especially in climbers, BNF, tolerance of iow-
fertility soils, and resistance to subtropical
diseases and pests. Conducis genetic studies
to design breeding strategies, introduces
useful traits from other gene pools, and ob-
tains high expression of desirable characters
from within a gene pool.

Genetics: Mesocamerican. Develops
breeding methods and parental materials for
usé by national breeders, principally in Central
America, Brazil, Mexico, and Africa, with
emphasis on yield, architecture, tolerance of
water deficits, and resistance to tropical dis-
eases and pests. Infrogresses desirable
characiers from other gene pools, develops
high expression of useful traits from within a
gene pool, and undertakes genetic studies to
design efficient breeding strategies.

Genotype by environment specialist.
Designs and organizes ecologically stratified
global network of germplasm evaluation and
exchange,; characterizes genetic-by-
environmental interactions to refine targeting
of germplasm; develops database on germ-
plasm performance; assists national programs
in managing géenetic-by-environmental interac-
tions, especially in agroecosystems not cov-
ered by CIAT's RMRPs.
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Table 2, Bean Program. Revised budget for 1982 and projecte
activities for 1983-1998 (SYs = Senior Staff years).
{Constant 1992 US$ 000} D T o rnamaCian Y
1992 | 1993 | 1994 | 1995 | 1996y BT ggs
Seanior Staff Pesition BYe a@m 8Ys | Amount "'#?s Am}ipnt S¥z | Amount 8Ys | Amount SYs jnﬁﬁunt 8%5| Amoont
Headquarters
Office of Leader (Economics) 1] 33|t oms 1y 3151 4| 315) 1| 315 11 36 'Ef 315
Germplasm characlerization 1{ 2570 1| es8| | 255| 4| es0| ‘1| =2s0| 1| 250 'l 250
Genetlics (Andean) 1t 251 1] 2507 11 255 1] 255 1] 258 t1 255 1 255
Genetics {Mesocamerica) 11 2661 1| 268| 1| 260| 1| 256| 1] =285| t! 288 i 255
« Genotype/Environment 11 2230 1} 220 17 20| 1| 28] 1) =215 1| 257 1‘.; 215
|- Physiology 1) 207| 1| @) 4+f 205 1| =8| 1| =208 t{ 205 1| 208
' Nutrition 1] 2000 4| =200| 1] 220 1| 2s0| ] 20| ) =] 1| 28
Pathology i1 pas| 1| 240] 11 238) 1| 226 1| @) 4| 225] ] 228
' Entomology 1] 181 1| 190 1} wor !l 1ol 1 1807 1] 180 1) 190
Gther ~i iB0[ - - - - - - - - - - - -
Outposted
| Africa Pan--African coord. 1 280 1| =280| t{ 260, 1] =280| 1| 60| 1| 260 1| =260
Africa: Germplasm improvmt. 1| zm t{ 27| 1y 280 1| 280 11 280 1] 280 1] 280
Africa: Plant protection 1 260 1| 280 1] 260 1] 280 1] 280 1| 260 t] 280
Africa: Sociceconomics 1) 280 1| 280 T 2500 1| es0l +] 2507 1] 2800 t]| 250
Southern Cone: Regional
1 coordination 1] t85| 1, 1S 1| 185 - so| - - ] - - -
Central America: Regional
coordination 1 320G - - - - — - - - - - - -
Total 153,890 | 143390 14 3,390 | 13 3,240 133,190 1313,190] 133,190

Physiology. Characterizes physiologi-
cal factors limiting yield potential; develops
screening methodologies to identify superior
yield potential and genetic adaptation to
metecrological constraints (drought, flooding,
chilling, and high temperatures); elucidates
physiological mechanisms conferring superior
yields and adaptation to meteorological con-
straints; and develops agronomic technologies
to improve bean yields in favorable bean
production systems.

Nutrition. Improves productivity under

edaphic stresses by helping to develop supe-
rior genotypes and improving symbiosis with
soil microorganisms. Focuses on improving
biological nitrogen fixation and efficiency of
phosphorus use. Develops screening meth-
ods, identifies mechanisms conferring adapta-
tion, and selects competitive and effective
Rhizobium strains.

Pathology. Works closely with breeders
and biotechnologists to identify, study, and use
durable disease resistance mechanisms;
monitors and impraoves understanding of
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pathogen diversity as relates to host resis-
tance; emphasizes identification and use of
the broadest genetic diversity in the bean
plant. Develops methodologies, emphasizing
pathogen diversity and screening.

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

Economics. Monitors world bean produc-
tion and consumption trends; defines priorities
for bean research; conducts micro-level as-
sessments of technological changes in bean
production and consequences for research
directions; assists national programs in evalu-
ating participatory experiments; and coordi-
nates and supports impact and adoption
studies.

Africa; Pan-African coordination. Coordi-
nates research, training, and information and
germplasm exchange activities in Africa;
liaises with national program research directors
to ensure consistency of CIAT's activities with
national and regional priorities; liaises with
regional networks and steering committees for
effective articulation and coordination among
regional networks; plans and supervises
regional research and training activities.

Africa: Germplasm improvement. Identi-
fies sources and studies genetics of resistance
to major African biotic constraints; develops
populations, parents, and methods for combin-
ing multiple traits for use by African breeders;
and develops sirategies for improving tradi-
tional mixtures. Emphasis on bean fly, scab,
and African strains of BCMV and halo blight.

Africa: Plant protection. Leads strategic
research and assists national programs in
overcoming maijor disease constraints, focus-
ing on problems unique to the region such as
BCMV, angular leaf spot, halo blight, and

anthracnose, as well as scab, which is not
present in the neotropics; characterizes patho-
gen diversity; develops screening techniques;
and appraises management strategies with
emphasis on deploying genetic mixtures.

Africa: Economics. Studies African bean
production systems and their amenability to
improved bean production technology, takes
active role in testing improved technologies
and their ransfer to national programs, and
executes adoption studies; monitors interac-
tions between bean production technology
research and resource management research.

Southern Cone: Regional coordination.
Assists national programs in bean improve-
ment while conducting strategic research on
major regional problems, including Brazilian
strains of BGMV, Al toxicity, low P, and water
deficits; and coordinates generation and
distribution of genetic variability in the region.

Complementary Activities

The Bean Program proposes to comple-
ment its core activities with a series of Senior
Staff positions which are to accelerate
progress at the regional level. Table 3 shows
the financial resources implied by these
complementary activities. The Senior Staff
positions involved are the following:

Africa: Cropping systems. Conducts
strategic research on improving overall
productivity of bean-based polyculture sys-
tems, including intercropping with maize,
bananas, cassava, and sorghum; assists
national programs in designing cultural prac-
tices to increase system productivity and
sustainability; and assesses interactions
between bean genctype and cropping system.

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

Africa: Social science. Conducts research
and develops methods to assist national
programs adjust technology designs and
evahiate obiectives and needs of African
growers; emphasizes farmer participation in
research and facilitates farmer feedback to
scientists on technology design parameters
and performance,

Africa: Entomology. Conducts strategic
research and assists national programs in dealing
with regional pest problems. Emphasizes the
development of methods to improve host-plant
resistance; priotities include the bean fly species
compiex, aphids, and Oothecae.

Africa: Breeding, biotic constraints.
Assists national programs in their applied
breeding and conducts strategic research to
develop breeding lines and segregating popu-
lations with improved adaptation and muitiple
disease and pest resistance; introduces and
evaluates germplasm from CIAT HQ and
eisewhere. Primarily responsible for increasing
the levels of resistance to bean fly and incor-
porating BCMV and halo blight resistance into
glite African breeding lines and commercial
cultivars.

Africa: Breeding, abiotic constraints.
Conducts strategic research and assists
national programs in developing breeding lines
and populations with improved adaptation to
water deficits and low-fertility soils (including
low P and high Al), and with improved BNF.

Table 3. Bean Program. Revised budget for 1992 and projected budgets for
complementary activities for 1993—-1998 (SYs = Senior Staff years).
{Constant 1882 US$ 000)
rm_‘l 892 1963 1664 1995 1996 | 1997 1998
Senky Sali Position §¥s | Amount] BYs K Amount] SYs; Amounti S¥a ! Amount] 8Ys | Amount] BYs t! BYs | A ti
Africa: Cropping systems t] 300| t) 300 91 s00] 1| 00 ~ -t - -] - -
Africa. Fertiity managament 17 3000 f 300 1) 30y 1] 0 1] 300 11 300 1l 300
Africa: Social science 1] 300! t] 30el 1] 300: 1. 300l 1] B00) 1] 30 1] 330
Africa: Entomology 1 350 1] 380 1: 380 11 350 15 850 1] 350 1] 350
Africa: Breeding, biofic ! ;
constraints 1 B0 1 350 1 350 1 350 1 350 1 350 1 350
Africa: Breeding, abiotic
constraints 1 380; 1| a6l 1] @507 ti 3wl 1] 3BO| 1) 3857 1| 3/
Africa - Agronomy v 385l 1] 33| - -1 - - - -] - -1 - -
£nap bean breeding - - 1| 285 11 255 1] 258 14 258 1] 285 1 285
Andean Region — Regional
coordination 11 428 ] O30 - -] - - - -1 - —-f - -
Bistechnology network - ~] =-{ 300{ -l 360] - 300: ~| 300: -~ 300] - 300
Phaseolus germplasm -1 200 - 8ol - 8o: - sp!l - 8 - 80| - 80
Molecular mapging - 541 - 57 - 86 - 83 - 867 - —F - -
Bean transformation - S 51 - 15 - 15{ - - - -l -
Total B{2864| 913292 72660 7 2663] B 2351 62285 62285
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Africa: Agronomy. Assists national pro-
grams in conducting strategic research on crop
management in bean-based cropping systems,
focusing on optimal management of bean
genetic mixtures, disease and pest control,
and fertility management.

Snap bean breeding. Develops improved
parents, populations, and lines with better
adaptation to tropical conditions and stresses;
works with bath bush and climbing-bean types
to improve disease resistance and productivity;
maintains product quality; develops worldwide
networks for snap bean germplasm and infor-
mation exchange, and assists national pro-
grams in selected countries.

Andean region: Regional coordination.
Facilitates regional planning and implementa-
tion of research, training, and information
exchange activities; supports development of
regional coordinating institutions with a view to
the future devolution of this function.

Bean biotechnology network. Jointly
coordinated by the Bean Program, the BRU,
and participating institutions. Starting in 1992,
it is expected 1o function for five years. its aims
are to identify new initiatives in bean-related
biotechnology; coordinate activities such as
scientific meetings, training national program
scientists, and communications; and provide
financial suppeort for initiating or continuing
research projects that will advance bean
biotechnology (see also “Complementary
Activities” for the Biotechnology Research Unit,
Tableonp. 75).

Genetic structure of Phaseolus spp. See
“Activity 4” of GRU (p. 81) for a description of
this proposed complementary activity to be
carried out jointly by the Bean Program and
the GRU.

Expected Qutputs

The expected outputs of the Bean Program
can be assessed both in terms of projected
impact at the farm level and progress in

intermediate research products aimed at
increasing research efficiency and output.

In comparison with 1890, by 1998, about
70 to 85 new varieties with CIAT-identified
genes or parentage wiil have found their way
into commercial production by small farmers
(around 12% of the world bean area). If his-
toric trends continue, each of these varieties
can be expected to be planted on an average
area of 10,000 ha, contributing a value of
roughly US$1 million to the yearly impact of
the program. This would then suggest that by
1698 the program would have achieved a
yearly impact of US$70 million, in addition to
the current yearly impact of US$50 million,
totalling US$120 million per year. Even if the
area planted or the yield advantage per variety
falis, it is safe to expect an overall yearly
impact of more than US$100 million per year
by 1998. This impact refers only to genetic
improvement and does not consider impact
through management practices.

Specific outputs of the program'’s five
objectives are as follows:

Objective 1. Exploit advanced biological
methods to better use bean genetic re-
sources

More efficient breeding.

Applied molecular techniques for plant
modification.

Identification of sources of useful traits.

Transgenic parental material for use in
breeding.

Objective 2. Reduce fosses to diseases
and pests

increased diversity of sources of resistance
in parental materials.

Improved knowledge of diseases and
pests.

Targeted gene deployment for more sus-
tainable resistance,
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Modeling of integrated control strategies for
major pests and diseases,

Objective 3. increase yield potentiail

improved knowledge of physiology and
genetics of yield potential.

New plant types with increased yield poten-
tial, suitable as parents for national program
breeding.

Objective 4. Improve adaptation to
edaphic stresses

Bean genotypes enhanced for BNF.

Selected, improved sirains for symbiosis.

Parental material adapted to edaphic
stresses.

QObjective §. Strengthen national
capacity to improve bean productivity

More effective national research and tech-
nology transfer.

Efficient horizontal transfer of skills and
technologies in regional networks.

Increased effectiveness of national
scientists.

Cassava Program

Goal

To increase incomes and agricultyral
sustainability, particularly in less favored
rural areas by improving the level and
stability of cassava production and quality
for different end uses,

The Cassava Program seeks to achieve its
goat through interacting with its partnersin a
giobal network. This network promotes cassava
as an important rural and urban food and
develops new end uses suitable for changing
economic circumstances. The Cassava Pro-
gram carries out research from a commodity
system perspeciive, which includes research
on crop production, processing, and post-
harvest utilization, and integrates research on
consumer preferences and market demand.
The Cassava Program will concentrate its core
research activities on germplasm resource
development. Crop management and
postharvest research of a more applied nature
are considered to be complementary activities,
largely funded through special projects.

Objectives and Corresponding
Strategies, Activities, and Qutputs

Objective 1. Generate basic knowl-
edge on the cassava crop

Strategy. A sound knowledge of the crop
and the environments in which it is grown is the
basis for developing component technologies.
Strategic research, carried out at HQ by an
interdisciplinary team, examines the plant's
mechanisms for adaptation to biclogical and
physical constraints and the physiology of root
yield and quality variation. This research, is
undertaken in close cooperation with the GRU,
BRU, VRU, and with the support of the DSU
and Land Use Program. Close liaison is main-
tained with HITA to complement their strategic
research on the needs of cassava in Africa.
Links with advanced iaboratories are fostered
through the BRU and the Cassava Biotechnol-
ogy Network (CBN). The cornerstone of this
work is provided by the genetic variability in
cassava and wild Manihot species contained in
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the world cassava germplasm coliection man-
aged by the GRU.

Activity 1. Definition of research needs
and priorities.

Refinement of participatory diagnostic
methods for characterization of such client
groups as farmers, processors, and consumers
by gender, income, eic.

Refinement of the physical, biological, and
socioeconomic definitions of cassava-growing
environments.

Participation in collaborative socioeconomic
studies of cassava in Asia, Latin America, and
Africa.

Ex ante analysis of research alternatives.
Activity 2. Genetic research.

Characterization of cassava germplasm and
wild Manihot relatives, taking into account
environmental constraints and end uses.

Basic genetic and breeding methodology
research.

Incerporation of molecular tools and meth
odologies resulting from collaboration with the
BRU and activities developed by the CBN.

Activity 3. Crop physiology research.

Manipulation of the unique cassava photo
synthetic system as a means fo improve pro-
duction.

Mechanisms of drought tolerance; effects of
drought tolerance on agronomic and root
quality traits; and feasibility of pyramiding
water-use efficiency mechanisms for maximiz-
ing drought tolerance through genetic manipu-
lation.

Temperature and photoperiod interactions
far cassava production in the subtropics.

Development of more effective screening
metheds for tolerance of water stress and
nutrient-use efficiency; basic research on the
physiological mechanisms operating in efficient
genotypes,

Activity 4. Root quality studies.

Development of selection methods for
specific root-quality traits such as low cyanide
(CN™ and use-dependent starch quality vari-
ables.

identification of the physicochemical root
tissue characteristics that determine good
eating quality.

Physicochemical and functional properties
of cassava starch and flour for different end
uses.

Cyanide biochemistry of the cassava plant
and the relation between CN*' content and
other plantroot constituents.

Activity 5. Crop protection research.

Biology and ecology of important but still
underresearched arthropod pests, root-rot
pathogens, viruses and their vectors, and
mycoplasma-like diseases; also on pest and
pathogen problems in dried, stored cassava.

Pest and disease tolerance/resistance
mechanisms, with emphasis on those that
operate against more than one pest or patho-
gen, including the role of CN'in pest and
pathogen resistance,

Methods for detecting resistance or toler
ance breakdown.

Mass-rearing techniques and evaluation
methodologies for crop pests and diseases and
their natural enemies.

Activity 8. True cassava seed.

Interdisciplinary exploration of the feasibility
of commercial production of cassava from true
seed.
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Expected outputs. These are:

Improved socioeconomic diagnostic meth-
ods and characterization of cassava-
growing environments in order to identify
research needs more precisely and better
orient technology development.

Expanded knowledge of the basic mecha-
nisms underlying cassava's reaction to
major constraints and of its potential to
adapt to new agroecosystems and uses.

Broader and better characterized germ-
plasm that will provide the basis for more
efficient, sustainable progress in cassava
genetic improvement. Emphases will be
drought tolerance, nutrient-use efficiency,
CN' content, starch content and quality,
tolerance or resistance to major arthropod
pests, root-rot pathogens, viruses and their
vectors, mycoplasma-like microorganisms,
and genotype/cropping system component
interactions.

Faster and more reliable germplasm
screening methods that will evaluate the
range of genetic variability present in the
germplasm collection.

Greater technical, economic, and social
understanding of the potential for the
commercial exploitation of frue seed.

Objective 2. Develop technology com-
ponents forsustainable productionin
major cassava-growing ecosystems

Strategy. Component technology develop-
ment is largely location specific, but certain
components and methods can be applied over
a broad range of conditions, and general
principles for technotogy design can be derived
from comparative studies across ecosystems.
This research is therefore undertaken at spe-
cific but representative sites, in close collabora-
tion with the RMRD, Asian and Latin American
national programs, and ITA in Africa.

The three areas of research are genetic
improvement, crop management, and utiliza-
tion and marketing.

Genetic improvement research is directed
toward developing gene pools targeted for
regional needs and toward four major cassava-
growing environments: humid lowland, season-
ally dry, mid-altitude, and subtropical. Brazilian
and Thai research institutes share responsibil-
ity with CIAT for developing germplasm for
specific ecosystems of giobal and regional
importance. The Program works together with
IITA on gene pool development for African
environments.

Crop management research focuses on
integrated pest and disease management. The
Program collaborates with and provides exper-
tise to the RMRD and international regional
institutions and national programs in Latin
America and Asia for the development of
integrated crop/soil management practices,
including soil fertility maintenance and erosion
control.

Utilization and marketing research. Support
is provided to national programs in the study of
consumption patterns, marketing, and demand
to identify product opportunities and quality
requirements. The Program's involvement in
processing and product development is
through collaboration with international and
national institutes who specialize in food
science and technology and postharvest
research. Feedback from this work is funda-
mental for determining crop quality characteris-
tics for specific end uses.

Activity 1. Genetic improvement
activities.

Continued development of broadly based
gene pools targeted for regional needs.

Studies on the interactions of genctype with
major cropping system compenents, such as
tillage methods, intercropping, fertilization, and
weed, pest, and disease control practices, for
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more effective selection based on farmers’
needs.

Provision of basic and improved germplasm
in seed and vegetative form to complement
national program genetic improvement method-
ology research.

Introduction to Africa, through IITA, and
subsequent joint evaluation and selection of
American germplasm appropriate for principal
cassava agroecosystems in Africa.

Activity 2. Crop management activities,

Classical biclogical control of mealybug and
cassava green spider mite.

Integrated pest and disease management,
emphasizing root-rot pathogens, cassava
bacterial blight, and pests such as chinch bug,
mites, hornworm, mealybugs, and whiteflies.

Interactions among host-plant resistance,
cultural practices, and bictogical control to
optimize the effectiveness of crop protection
technologies.

Further development of soit fertility man
agement and erosion control practices in
selected ecosystems.

Interaction of soil fertility and erosion man
agement, crop protection, and cropping sys-
tems research to ensure efficiency and effec-
tiveness of new technology.

Activity 3. Utilization and market
research activities.

Suppeort national institutions to integrate
research on marketing and consumption,
processing, and quality, 5o to identify opportu-
nities for developing cost-competitive, con-
sumer-acceptable products.

Continued research and development
(R & D) of appropriate cassava flour and starch
processing technology with national and ad-
vanced institutions, emphasizing the effects of
process variables on end-product quality.

Monitoring advances in cassava processing
and product development by other research
institutions.

Expected ouiputs. These are;

Gene pools for broadly defined ecosys-
tems, with a higher frequency of favorable
recombinants and constituting the basis for
selection by national program breeders.

Crop management practices, and method-
ologies for their implementation, that permit
the fuller expression of the potential of
improved germplasm in selected ecosys-
tems. Emphasis is given to integrated pest
and disease management and integrated
crop/soil management.

More precise knowledge of market opportu-
nities and related end-product quality
requirements.

Improved, commercially viable, small-scale
processes for producing cassava flour and
starch.

Objective 3. Contribute to the con-
solidation and integration of
national, regional, and global cas-
sava research systems.

Strategy. The Cassava Program, sup-
ported by the IDS, contributes fo the consolida-
tion and integration of national, regional, and
global cassava R & D systems through collabo-
rative projects, human resource development,
and infermation exchange.

The Program facilitates and advises on the
creation and operation of regional networks
designed to interchange experiences, define
R & D priorities, and identify opportunities for
horizontal cooperation among participating
countries and/or institutions. These activities
provide important feedback to orient HQ re-
search. Relationships with Asian national
programs are coordinated by the Program's
Asian regionat office in Bangkok. In the
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Americas, activities with national programs are
handied through HQ. CIAT's Cassava Program
scientist, stationed at ITA's MQ in Nigeria,
ensures a high degree of interaction between
the two centers in areas of direct interest to
African cassava-producing countries. Links
between advanced research institutes in
developed and developing countries are pro-
vided through the CBN.

Activity 1. Joint generation of knowledge
and technology with nationai programs,
emphasizing genetic improvement, and
selected R & D activities in crop manage-
ment utilization and market research.

Activity 2. In-gervice, discipline-oriented
training in research techniques and method-
ologies.

Activity 3. Assistance to national pro
grams in the design and organization of
integrated cassava R & D projects.

Activity 4. Development of human
resources in the areas of:

Training of trainers.
Diagnostic skills.

Conceptualization, formulation, ex-
ecution, and evaluation of integrated
cassava projects.

Activity 5. Development of appropriate
cassava-seed supply systems,

Activity 6. Help consolidate existing, and
create new collaborative regional research
and information networks.

Activity 7. Ex post analyses of adoption
and impact at national and Cassava Pro-
gram levels.

Activity 8. Continued information exchange
through Abstracts on Cassava, Cassava Newslet-
ter, and regional conferences and seminars.

Expected outputs. These are:

Trained cadres of national program person-
nel in cassava research techniques and
methodoclogies.

Regional and national capacity for training
technology intermediaries in cassava
production and ulilization.

Methodologies and training materials for
implementing integrated cassava R & D
projects and, within these projects, for the
in sity testing of improved cassava produc-
tion and processing technologies.

Regional and global cassava R & D and
information exchange networks.

Effective national cassava research pro-
grams more closely integrated with exten-
sion and development activities.

Resource Allocation and
Requirements

Table 4 shows the Senior Staff positions
required for executing the Cassava Program's
operational plan during 1993-1958 and the
costs associated with the various research
sections.

Description of Senior Staff
Positions

Office of Leader. Coordinates and super-
vises all research activities of HQ and
outposted team members; liaises with CIAT's
research support units and Resource Manage-
ment Research Division, with ITA, and other
intemational and national centers in cassava-
related areas. Responsible for catalyzing
regionat research and development networks in
Latin America; and for supporting country
initiatives to obtain externat funding aimed at
consolidating and integrating national R & D
systems.

Genetics. Contributes to sustained
progress in cassava improvement through the

23



i Chapter 2

!
Table 4. Cassava Program. Revised budget for 1992 and projected budgets for core
activities 1993—1998 (5Ys = Senior Staff years).
(Constant 1962 US$'000)
1992 1993 1994 1995 1996 1997 f 1998
_ Senior Staff Position 8ys | Amount. SYs @ Amoust’ &Ys [ Amount] $Ye! Amount! 8Ye | Amousl] 5Ys Amam! SYs iﬂmum
EHeadquaﬂers E
_yvid Office of Leader (Networking) 1] 400 T ADD 1] 400 11 a0t 1! 400! 1] 400 11 40
1 Genetics 1] 200 17 2oy 1| e00] 1 2ﬁ0§ 10 zoo| 1) 200, 1] 20
- Physiology 1200 1] 200 1] 20 11 200 T 200 fi 200 1] 200
e Pathology t120] 1 200, 1, 20; 1| 200, 1] 200| 1] 200§ 31, 200
.t i+ Entomoiogy 12000 3] 200 1| 20! 1| 200 i 1) 20| 1! eoo| 1! 200
- Quality/Utiization g eso] 9 zoa; 1 2000 1| 200{ 11 20| 1| 20| 1] 200
e Genotype/Environment 1 250 1 209? 1) 200 1 200 1 | 2060 17 200 i1 200
IPDM coordination R 1 -1 9] ael 1) aze A e
;o | Economics i 2000 1 200y 1l 2001 1] 200] 10 200| 1, 200! 1| 200]
Others P s - % 200 -7 2000 -] 2007 ~| 200]| -1 200 f -1 20
. | | |
| Outposted I i
bt | Asia: Gere sool 1] 2000 1) 200) 1] 2000 1) 200 t] 200 1] 200 200
-+ Africa: GIATAITA scientist 1) 20 1 j 2000 1] 200! 1) 2000 1] 200] 1 :aoo} 11 200
Fz“rotai 102,655 10 Tz,-me 1112,816| 112,826 112,580 10 i2,40<3? 10 12,400
S | ; |

understanding of plant mechanisms for biologi-
cal and physical stress resistance or adapta-
tion, and the physioicgical basis of root yield
and quality variation. This includes activities
related to germplasm characterization, inherit-
ance studies, and genetic manipulation, mainly
focused toward the cassava core collection
and wild Manihot relatives. Conducts research
on the refinement of screening techniques, the
efficiency of genetic recombination, crossability
studies, and the use of molecular markers as
an aid to cassava genetic improvement; liaises
with the GRU on germplasm conservation and
wild species collection and management, and
with other program disciplines and support
units, especially the BRU, and, through the
CBN, with advanced laboratories.

Physiology. Conducts research on geno-
type responses and underlying response

mechanisms to factors such as low soil fertility

(emphasizing phosphorus and patassium
nutrition), water-use efficiency, and stress
tolerance; studies production of true seed,

including flowering mechanisms, dry-matter

partitioning, and plant architecture, thereby

improving selection criteria and contributing to
increased efficiency in cassava breeding and
to sustainable cropping systems research by
the Resource Management Research Division;
estabilishes linkages with advanced research

institutions to investigate further and exploi

t the

potential of cassava's unique metabolic system

and photosynthetic efficiency.

Pathology. Conducts research on fungal
and bacterial disease compiexes in key cas-

sava ecological zones, emphasizing identif

ica-

tion of disease-tolerant or rasistant cultivars for

use in cassava breeding and on biocontrol

of
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causal agents of important diseases; conducts
maintenance research on the safe and efficient
intemational transfer of germplasm; establishes
linkages with the BRU, VRU, and CBN to
develop probes for recently reported diseases
such as mycoplasma-like microorganisms.

Entomology. Conducts research on major
cassava pests; conducts research on biclogical
control through identifying, rearing, and distrib-
uting beneficial insects, identifies pest-tolerant/
resistant materials and develops screening
methodologies for cassava breeding, coordi-
nates with IITA the biologicai control of major
cassava pests in Africa; links with the BRU,
VRU, and CBN to determine the presence of
pest biotypes and strains and their natural
enemies.

Quality/Utilization. Defines biochemicai
and physicochemical quality parameters, and
develops screening techniques for discrimina-
tion among genotypes; develops methodolo-
gies for quality improvement during processing;
collaborates with the BRU for work on starch
and manipulation of the amylose-to-amytopectin
ratio for different end uses. Promotes regional
networks for cassava utilization and marketing;
and provides support to integrated cassava
projects in Latin America; liaises with CIRAD/
CEEMAT, NRI, and other food research insti-
tutes to develop existing and new processing
systems.

Genotype by environment. Develops
broad-based gene pools directed to regional
needs and to four major environments; screens
genetic diversity at representative sites, selects
genotypes based on stability and/or specific
adaptation to major constraints on cassava
preduction and wutilization; collaborates with
decentralized breeding and selection activities
of Latin American national programs and of
outposted CIAT scientists in Africa and Asig;
coordinates, with Brazilian national and state
agricultural research agencies (EMBRAPA and
EMPASC, respectively), germplasm develop-
ment for semiarid and subtropical ecosystems;
and coordinates the program's plant propaga-
tion research.

IPDM coordination. Conducts strategic
research with Brazilian institutions to implement
integrated pest and disease management,
including problem diagnosis, and testing and
adaptation of component techrnologies through
participatory methods. Provides feedback from
participatory research to germplasm and crop
management team. Coordinates training
initiatives for national program researchers.
Assists national program counterparts in
fraining trainers, axtensionists, and farmers,
and in educationai programs for local and
regional leaders. Liaises with IITA on parallel
activities in Africa. This activity is considered as
a core activity during the period 1994-1996.

Economics. interacts with the Program's
germplasm development team to identify and
prioritize selection criteria and target areas for
efficient breeding strategies. Develeps appro-
priate methodologies and collaborates in the ex
post assessment of adoption and impact of
technology components with NARDS counter-
parts. Maintains and updates a socioeconomic
database that helps set research priorities
according to ex anfe studies. In Latin America,
provides an economic framework and backup
for cassava integrated projects. In Asia, col-
laborates with NARDS in bench mark studies to
identify cassava constraints and research
priorities. Liaises with socioeconomic research
in Latin America, Asia, and Africa to provide
the basis for setting research priorities and
redirecting program strategies.

Asia: Gene pool development. Develops,
together with the Thai Cassava Program,
improved gene pools for specific Asian environ-
ments and end uses; provides guidance to
national programs on breeding and selection
methodologies; and ensures effective and safe
exchange of improved germpiasm; responsible
for coordinating the Asian regional program
and for liaising with national program counter-
parts in relation to crop management, utiliza-
tion, and market research initiated by HQ
scientists. Provides feedback to HQ on socio-
economic, institutional, and political develop-
ments related to cassava production and
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utilization in Asian countries; acts as secretary
to the Advisory Committee of the regional
cassava network.

Africa: CIAT/ITA scientist. Responsible for
introducing to Africa, through HITA, materials
from tropical America and for exploring the
potential of the crop in semiarid ecosystems;
with lITA scientists, evaluates and selects
promising materials under different environ-
mental conditions and provides feedback fo
HQ on performance; liaises between CIAT and
HTA on matters of mutual interest, thereby
ensuring complementarity of research activities
at CIAT and liTA and a better response to the
research needs of African cassava-producing
countries.

Complementary Activities

Certain of the aforementioned activifies will
be supported by special project funds. A
description of these activities is given below.
Table 5 shows the budget proposed for these
complementary activities.

Activity 1. Genetic improvement.

Collection, characterization ang
evaluation of germplasm for semiarid and
subtropical ecasystems and the development
of improved gene poois for thase environ-
ments,

Deceniralized activities based at CNPMF
{semiarid} and EMPASC (subtropical), Brazil.

Activity 2. Plant nutrition.

Research the basic mechanisms
controlling nutrient-use efficiency in cassava,
and identify plant characteristics related to
nutrient use that may be emploved as selection
criteria for cassava improvement.

Activity 3. Integrated pest and disease
management.

Research with ITA and Brazilian national
programs on the implementation of integrated
management of biotic constraints, including

problem diagriosis, analysis of farmers’
current control practices, augmentation and
conservation of natural enemies, classical
biological control, and effect of cropping
systems on pest populations. Strategic
and tactical modeling and information
management for both African and Latin
American subprojects.

Activity 4. Cassava Biotechnology Net
work (CBN).

Joint coordination with the BRU and
research instittion members of the CBN to
identify new initiatives in cassava-related
bictechnaiogy.

Activity 5. Cassava propagation from
true seed,

Overall coordination of interdiscipli
nary research, with emphasis on biotechno-
logical techniques, to define an appropriate
genetic structure for cassava propagation
from true seed.

Activity 6. Integrated crop/soil
management.

Collaborative research with the
RMRD in Latin America and appropriate,
but as yet undefined, institutions in Asia.
Research will help develop practices for
improving cassava productivity, focusing on
fong-term sustainability in the different
agroecesystems where the crop is grown.
Emphasis irn Latin America will be given to
seasonally dry, and semiarid ecosystems,
where both edaphic and climatic conditions
are major constraints. Basic concepts will
be sought on technology generation and the
development of appropriate, wide-ranging
mechanisms for its transfer and adoption.
The research will be conducted with re-
gional and national programs in Asia and
Latin America and linked with similar re-
search undertaken by ITA in Africa.
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Table 5. Cassava Program. Revised budget for 1992 and projected budgets for
complementary activities for 19931998 {SYs = Senior Staff years}.

{Constant 1892 US$000)
1992 1993 1994 1995 1996 1987 1998
Senior Staff Position §Ys | Amount] §¥s | Amcunt S5Ys | Ameount. SYs | Amount! §Ys! Amount| 8Ys | Amounti 8Ys | Amount
Genetic improvement ~1 224 ~| 224 - 224 -—| 24| ~| 224) -, 2247 -~ 224
Plant nutrition - 801 | 130] | 1307 —i 130 -~ 130| ~ 83 - -
Integrated pest and disease
managemeant 11 s72| 1| s12] - 469 ~| ®BOZ, -] 218} - - - -
Biotechnology network -~ 162! -~ 32 -~ 300 -1 300! - 300 -— 75 - -
Trug sead - -7 =i 130 -1 130 -1 130 - 130 - 130 -1 130
Integrated crop/sail mgt.:
— Dry ecosystems - -1 =1 100| -~} wWo| ~| t00] -} 10| ~| 106| ~]| 10
— Goutheast Asia - - 200 200 200 1] 200 200 -1 180
Sacioeconomic research and
praduct development in Asla) - -1 =l 970 ~! 17 -| 1707 - 10| - 70| -7 170
integrated projects in the
Amearicas 11 BGO. 1| 880 1) 5807 1 80, -] 300| ~| 300, - 300
Wild germplasm - -l e 8] - 80| -~ 80 - BO: - 80| — -
Molecular mapping - 80 - 80 - B8O - - - - - - - -
Total 21,678 32908 2 2443| Z 2396 11,849, 1 1,358 - 1,074

Activity 7. Socioeconomic
product development in Asia.

research and

Establishment, with CGPRT and CiP, of a
regional socioeconomic capacity for ongoing
evaluation of the dynamics of root and tuber
production and utilization in Asia, and support
for product development activities in selected

countries,

Activity 8. Integrated cassava projects in

the Americas.

Transfer of knowledge to national
programs on project conceptualization, de-
sign, execution, and evaluation, together with

preparation of training materials and guide-
lines for R & D personnel working on projects.

Activity 9. Wild cassava germplasm.

See p. 81 (GRU) for a description of
this complementary activity to be carried out
jointly by the GRU and the Cassava Pro-

gram.

Activity 10. Molecular mapping.

See p. 75 (BRU) for a description of
this complementary activity carried out by

the BRU in collaboration with the Cassava
Pragram.
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Rice Program

Goal

As stated in the Strategic Pfan, the Rice
Program pursues the goal of improving the
nutritional and economic well-being of rice
growers and low-Income consumers in Latin
America and the Caribbean through sustain-
able increases in rice production and
productivity.

This goal translates into concentrating
efforts on (a) the development of improved
genetic pools; and (b) development of technol-
ogy components suitable to irrigated and
favorable upland rice production systems in
Latin America and the Caribbean, so to enable
NARS and rice producers to increase resource
productivity and lower production costs.

Objectives, Strategies, and
Activities

The regional program based at CIAT has
three basic objectives, each of which is dis-
cussed with its corresponding strategy and
major activities and are implemented in col-
laboration with IRRI.

Objective 1. Achieve a fuller expres-
sion of the yield potential and further
broaden the genetic base of the up-
land rice germplasm adapted to the
acid-soil savannas

Strategy. Several million hectares of acid-
s0il savannas, particularly high rainfall savan-
nas, are suitable for rice production. Upland
semidwarf rice populations with higher yield
potential under the acid-soil, high rainfall
savannas have been developed, making it
possible to increase yields under a wider range
of savanna environments. These populations,
however, will require continuous efforts to
broaden their genetic base to attain the fuller
expression of yield potential through acquiring

stable resistance and/or tolerance of regional
{or specific} biotic and abiotic stresses, particu-
larly as new environmental niches are
addressed.

High priority wilt be placed on understand-
ing the mechanisms of resistances or toler-
ances under savanna conditions and on identi-
fying the genes behind these mechanisms, so
to improve research efficiency of the population
enhancement process.

Activities. Research will be conducted on
the environmental and plant components
affecting the yield potential of these materials
under key sites. These activities will be con-
ducted in close collaboration with the Savanna
and Forest Margins Programs and interested
NARDS. Growth simulation efforts for improved
upland fines will support quantifying the maxi-
mum yield potential and the degree of suppres-
sion at key sites. Upland germplasm from Asia,
Africa, and the Americas that possess useful
characters will be incorporated into the breed-
ing populations. Priority characters will be
earliness, lodging tolerance, pest and disease
resistance, and grain quality parameters.

Resistance mechanisms of developed
upland dwarf lines to abiotic stresses in the
region wiil be analyzed. Specific studies on the
resistance mechanisms of these lines to mod-
erate moisture stress and acid-soil conditions
will be undertaken, Identification of responsible
genes for these resistances will be pursued.

These studies will focus on key issues
relevant to germplasm enhancement for Latin
America and complement research generated
at IRRI. These activities will provide key infor-
mation for germplasm enhancement at CIAT.
IRR| and CIAT will seek joint supplementary
funding for areas of mutual interest, such as
upland-rice root physiology, and plant architec-
ture. The Rice Program will also develop
collaborative projects with the [nstitut de
Recherches Agronomiques Tropicales et des
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Cultures Vivrgres (JRAT) in upland-rice breed-
ing and cropping systems. Anther culture will
play an important role in breeding for acid-soil
upland conditions. The basic physioclogical and
genetic understanding of the adaptation and
inheritance mechanisms will facilitate the
transfer of upland-rice root systems to irrigated
populations and appropriate strategies for
developing sustainable systems for the
savannas.

Obtaining information on pests and benefi-
cial organisms will demand a high levei of
interaction with plant protection experts in
national programs to help focus the program’s
germplasm development efforts for savanna
cropping systems. Research on the mecha-
nisms of pest and disease tolerance will require
understanding the biology of pests within a
regional context, and the possibilities of routine
application of advanced biclogical toots for
pathogen characterization, Many of the key
sustainability issues will ultimately revolve
around the successful management of rice
pests. A clear understanding of the socioeco-
nomic factors goveming farrmers' needs and
adoption patterns of rice vaneties and associ-
ated technologies will help refine research
priorities for the Rice Program.

Objective 2. Broaden the genetic re-
source base for irrigated rice to
increase yield potential and produc-
tion stability

Strategy. Irrigated rice improvement activi-
ties throughout Latin America has derived
major traits from 14 core landraces. A limited
number of genes conferning resistance to major
pests and diseases has been combined with
this genetic core for commercial exploitation. It
is thought that this approach has reached its
limit in terms of increasing yield potentiat as
well as adaptation to new environments. New
adapted genetic backgrounds with high yield
potential will be developed as supplementary
genetic cores to enhance rice improvement
activities in Latin America and the Caribbean.

New sources of resistance to major pests and
diseases will be identified and incorporated into
the adapted cores. Understanding the patho-
gen population will facilitate the development
of materials with stable resistance.

Sources for desired traits will include im-
proved upland germplasm from the acid-soif,
upland breeding pool, as weall as introductions
from Asia and Africa.

Activities. A research initiative to combine
the upland-rice roct system with the high-
yielding irrigated core will be pursued. This
should reduce the water demands and possibly
decrease the fiooded period during which the
greenhouse gas methane is produced. Major
plant characters mediating adaptation to the
irrigated environments of Latin America will be
defined and used to screen germplasm for their
potential to develop a new high-yielding ge-
hetic core.

Population improvement techniques will be
used to incorporate tolerances of blast rice,
"hoja blanca” virus (RHBV} and its insect vector
{Tagosodes orizicolus), sheath blight, the rice
water weevil, in order to understand the parent
potential of irigated rice populations, and
evaluate the feasibility of a continuous genetic
improvement of rice yield. Efforts to reduce the
risk of blast and hoja blanca virus outbhreaks
will also emphasize the clarnification of patho-
gen variability and its effect on pest epidemics
and population dynamics. IRRI and CIAT will
seek joint supplementary funding to character-
ize the evolution of the blast fungus.

New tools such as molecular markers will
be used for breeding, thus identifying and
tagging genes for manipulation and transfer.
The relationship between molecular, physi-
ological, and field adaptation traits offers hope
for efficient evaluation of quantitative {raits.
Tissue culture will be used to accelerate mo-
lecular marker analysis for combining genes
and to increase efficiency of population en-
hancement activities. Strong linkages with both
the VRU and BRU will be required throughout
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the period. Routine breeding for developing
fixed lines for immediate refease by national
programs will be phased out by the end of
1994. Germplasm exchange within the region
will take place primarily through the Interna-
fional Network for Genetic Evaluation of Rice
{INGER).

As a new gensalic core is developed, and
genes of interest and the upland root habit are
incorporated into high-yielding backgrounds,
regionwide experiments will be conducted to
assess the genotype-environment interaction
and to ensure that the new backgrounds
obtained are suitable to irmigated environments
within the region. Appropriate arrangements
will be made to devise a systern for sharing
resources with pational programs in conducting
these trials. Strong sociceconomics support will
be required to have a clear understanding of
the factors goveming farmers' needs, adoption
patterns of rice varieties and associated tech-
nologies to establish research priorities in the
Rice Program. This will help identify niches
where CIAT has comparative advantages.

Further investments in germplasm storage
capability for maintaining collection and popu-
lation backups, and providing access to a fully
operational molecular markers laboratory will
be undertaken. Strong linkages with IRRY, the
rice biotechinology network, and other ad-
vanced institutions will be maintained to ensure
the practical exploitation of the diverse germ-
plasm sources and emerging genetic manipula-
tion techniques.

Objective 3. Reinforce and promote
regionalinformation exchange among
naticnal programs

Strategy. Considerable information on
different aspects of rice culture is currently
being generated at local, national, and regional
levels, but its availability to the relevant actors
and institutions is limited.

The strategy is to strengthen the flow of
information, particularly that on the areas of

rice research and production, to improve
regional awareness, thus resulting in more
efficient use of information in rice research
related activities. Making crop improvement
data available throughout Latin America will
require the creation of new information ex-
change mechanisms and/or enhancement of
existing channels.

Activities. CIAT will strengthen the regional
rice research newsletter, Arroz en fa Amérncas,
through which Latin American scientists can
share research results, particularly in refation to
specific issues of regional concem, such as
blast, RHBV, acid soils, and grain guality.
Databases on germplasm performance and
key agronomic and sociogconomic characteris-
tics will be maintained and made availabie to
national pragrams. The Rice Program will
receive support from 1DS for communication
mechanisms and from iM for database man-
agement. All work will be closely coordinated
with IRR} and other rice research institutions.,

Resource Allocation and
Requirements

The Senior Staff positions required for
executing the Rice Program's operational plan
during 1992-1998 and the costs associated
with the various research sections appear
in Table 6.

Description of Senior Staff
Positions

Office of Leader. Coordinates rice re-
search and training activities to ensure continu-
ous relevance and complementarity with the
activities of other national and international
programs (IRRl and WARDA in particular); and
provides administrative support to the research
scientists for the efficient use of resources
assigned to the program. Conducts research
on genetics, physiology, and modeling for
evaluating adaptation to farget environments.
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Table 6. Rice Program. Revised budgeti for 1992 and projected budgets for core
activities for 1993—-1998 (SYs = Senior Staff years).
{Constant 1992 US$'000)
1992 1993 1594 1995 1856 1997 1998
Senior Stalt Position S¥s | Amount| S¥& | Amount| BYs | Amousti SYs | Amount S¥s| Amount! BYs | Amount! 8Y¥s | Amount
Headquariers
' Office of Leader (GJ/E interac.) 1| 314 1 334 1] 334 T 33 1] 334 1] 334] t! 334
Economics Q8] 1001 05 100 05) 100 08 100! 05 1007 651 100 05] 10
ki Entomology 05| 120 05] 120 05| 120] 0s] 120] ©5) 120] 05| 120] 05| 120
Genetics {lrrigated) 1] 228 17 214 i 214 11 24 1 214 i 214 1 214
-Genetics {Savannas) 1| 206] 1) 203| 11 203 ] 208; %! 208; 1| 203| {| 203
Pathology 1| e8| 1) 2e8| 1| zea] 1] 22| 1! e8| 1| =228 t. 228
Crop physiology 1] 21 1, 208 1] 208 1, 208 1, 208 1) 208| 1] z08
Others -~ e58) - 183 ~] 133 ~| q@s| - 133] - 133 | 133
Total £ 1,665 61540 6 1,540 6 1,540 61,540 6 1,540| 61,540

Genetics (Upland). Manages the upland
germplasm development program, expanding
the present population and inciuding the devel-
opment of upland dwarf populations suitable
for crossing to transfer useful upland traits to
irrigated lines; conducts research on the genet-
ics of adaptation to acid soils with high alumi-
num saturation; manages crossing program
and germplasm introduction; interfaces with
Resource Management Research Division to
provide adapted materials for cropping system
development.

Genetics {Irrigated). Responsible for main
germplasm development activities for tropical
and temperate irrigated systems; focuses on
the development of new genetic cores, incor-
porating new sources of resistance to or toler-
ance of priority biotic and abiotic constraints.
Assesses new methods (anther culture, RFLP,
etc.) of speeding up germplasm improvement;
exploits the use of molecular genetic markers
and maps in plant breeding and germplasm
characterization, working in close collaboration
with the BRU, pathologists, entomologists, and
plant physiologists.

Pathology. Focuses on priority diseases for
the region: rice blast, RHBV, grain discolora-
tion, and sheath blight, emphasizing host-
pathogen interactions, pathogen variability,
characteristics of durable resistance, interac-
tions with vectors, interactions among patho-
gens, and environment; aims to understand the
epidemiology of key diseases and the implica-
tions for germplasm development and manage-
ment strategies; collaborates closely with
geneticists and the BRU to tag resistance
genes and devise methodologies for accumu-
lating and deploying resistance genes.

Entomology. Focuses on priority insects in
the region responsible for direct economic
losses: panicle bugs, Tagosodes planthopper,
rice water weevil (RWW}, and leaf miners;
assesses the economic importance of ants and
spittlebugs under savanna conditions; orients
research toward characterization and manipu-
lation of resistance genes in collaboration with
geneticists. Uses biotechnology tools to incor-
porate and accelerate the development of
RWW resistant lines.
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Crop physiologist. Works in close collabo-
ration with geneticists to study germplasm
developed by the Rice Program for adaptation
to direct-seeding conditions and upland acid
soils, and to identify opportunities for improving
plant type and physiclogical factors limiting
yield potential. Develops understanding of how
the upland root functions in combination with
the irrigated plant type and identifies character-
istics associated with the adaptation of such
roats to favored upland environments. Estab-
lishes linkages with the Resource Management
Research Division for research on sustainable
cropping systems where rice is a component,
including studies on piant competition and early
plant vigor.

Economics. Provides @ssential socioeco-
noric data and approaches for determining
research priorities and comparative advan-
tages in target environments; develops meth-
odologies to orient research and technology
transfer toward critical problems; engages in ex
ante and ex post analyses of the rice sector for
manitoring progress in germplasm adoption
and its impact; continuously monitors regional
rice economic and policy environments for
long-term implications for research activities,
particularly on alternative uses of rice in
agroindustry. Characterizes socioeconomic and
agricultural aspects of rice production systems,
including analysis of constraints of production
and sustainabiiity in the savannas and forest
margins of Latin America.

Complementary Activities

Besides germplasm development, the focus
of core activities, there is a felt need, and an
opportunity to develop crop management
research and to further strengthen rice re-
search and training institutions through network
support. Recent budget adjustments at CIAT
led the Center to decide that core funds will be
assigned to germplasm development and
information dissemination activities, whereas
the program will seek external funding to

support crop management networking, and
training activities as complementary activities.

Strategy. Collaborative activities have
traditionally been aimed at strengthening public
sector institutions. Rice research in Latin
America and the Caribbean has evolved {0
include a wide variety of institutions ranging
from government to private organizations. The
latter are usually self-financed and provide
resources for the activities of other institutions.

The role of CIAT's Rice Program, with a
regional mandate, is to serve as convener and
catalyzer of that wealth of research activity.
These will include integrating institutional
activities at national and regional levels and the
participation in the generation of more environ-
mentally specific technologies.

Activities. The program sees the contin-
ued existence of both INGER and CRIN as an
essential complement to its activities, INGER-
Latin America, although part of the global
INGER system administered by IRRI, is head-
quartered at CIAT and fully coordinated with
CIAT's activities. This network serves as an
efficient means of communication and germ-
plasm exchange within the region and among
IRRI, CIAT, and the numerous Latin American
rice improvement programs,

By expanding INGER's scope and introduc-
ing CIAT's rice research regional mandate,
IRRI and CIAT will seek joint supplementary
funding for activities intended to catalyze rice-
related activities of various public and private
research, extension, and training institutions in
tropical Latin America.

The project will have a national and interna-
tional scope, seeking to better integrate not
only national activities within the countries but
also strengthening collaborative efforts among
countries and regions, The integrated crop
management network project constitutes a
phasing-out of the integrated crop manage-
ment activities from the core acfivities that the
Rice Program began in 1885, and the initiation
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' Table 7. Rice Program. Revised budget for 1992 and projected budgets for
complementary activities for 1993—1998 (SYs = Senior Siaff years).
{Constant 1992 US$'000)
1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998
Senior Staff Position 5¥s | Ameunt] 8Ys ! Amount] SYa] Amount] 8Ys I Amount] SYs| A ti G¥s A BYs | Amount]
CRIN coordination i 200 11 380 1 380 t] 360 11 3680 1] 380 1| 380
INGER coordinat. {{RBICIAT) - -~ 127 -] 180 ~i 1B0; -~ 180} -] 180 -1 180
ICM/IPM network coordination - i1 300 1] 300 i 300 1 300 1 300 t] 300
Biotechnology - 90} - 90| - 80; - 9| - o~ e -
Anther culture network - 50 i 00 -1 100 - 100 - - - .- - -
Totai 1 340 2; 970 21,0630 211,000 2 810@ 2 80 2! 810

of stronger, more comprehensive networking
by INGER-CIAT in Latin America.

CRIN is an externally supported network,
intended to strengthen weak Caribbean rice
programs and to realize an economy of scale
by sharing special strengths and comparative
advantages among the programs. The require-
ments of the region are such that they cannot
be met by the present Rice Program core
resources and must be met by complementary
funding.

8trong linkages with the International
Program on Rice Bictechnology will be main-
tained to keep the Rice Program abreast of
new developments in this area through close
coliaboration with the BRU. An assessment of
regional needs and interest in anther culture as
an additional tool to be used in routine breed-
ing work will be conducted. Complementary
funds from the Rockefeller Foundation and/or
other donor agencies will be required to initiate
a network of anther-culture [aboratories in the
region.

Additionally, a series of complementary
activities in the area of biotechnology wili be
carried out jointly by the Rice Program and the
BRU. For a description of these activities, see
p. 75 (BRU).

The budget for the proposed complemen-
tary activities is found in Table 7.

Expected Outputs

Breeding populations with new back-
grounds for the irrigated sector will be created
by the end of 1998 for evaluation by national
programs across environmenis. Potential
parental lines will be available with precise
information on the RHBV and blast resistance
gene(s) they carry. Fixed lines combining
irrigated plant type and vield potential with
upland root systems will be under evaluation by
national programs by 1987. Preiiminary as-
sessments of the usefuiness of recurrent
selection in rice breeding for Latin America will
be available, and lines cartying specific useful
traits in a desirable background will be distrib-
uted to the national programs.

Weil-adapted, high-yielding germplasm
appropriate for incorporating into savanna
cropping systems will be in praduction by year
2000. Expected contributions are 2.5 million
additional tons per year. Progress in under-
standing the mechanisms of adaptation and
inheritance will facilitate the transfer of rooting
systems to the irrigated populations and sug-
gest strategies for developing sustainable
systems for the savannas.
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Understanding of the mechanisms of
resistance to or tolerance of principal con-
straints; understanding of factors influencing
variability of bictic constraints and population
dynamics,; combining the knowledge of these
two areas with information on interaction of
components and probable stability of resis-
tance will help establish broad guidelines for
ICM and IPM approaches at the national level.

Understanding of plant genetics/physiofogy
components affecting yield potential, together
with understanding of rice roeot physiology, will
provide the basis for continuious enhancement
of yield potential under both irmgated and
upland savanna conditions.

By 1998, strong information exchange
mechanisms, that is, networks; a rice research
newsletter, and databases on rice-growing
agroecological zones, biotic/abiotic constraints,
and germplasm development, will operate
among the national programs and at CIAT. The
programs can therefore benefit from advances
made elsewhere and monitor their investment
in rice research.

Stronger rice research systems in various
countries, with a broadened base of trained
scientists, will interact with neighbors in a
systematic network of coliaboration and infor-
mation exchange, using formal mechanisms.

Tropical Forages Program

Goal

The Tropical Forages Program (TFP) is a
germplasm development program whose goal
is to identify and develop a portfolio of produc-
tive grass and jegume forage species and
cultivars, both herbaceous and woody, adapted
to different agroecologies’ on tropical acid
soifs. These forages will contribute to increased
meat and milk production and to soif improve-
ment and erosion control by their deployment
in different cropping systems.

Mandate

The program will assume a worldwide
responsibility for herbaceous legume and grass
species adapted to low-fertility acid soils of the
fowtand tropics. In the acid soils of tropical
America, the Program’s germplasm mandate
includes herbaceous legume and grass spe-
cies for mid-altitudes, 18 °C annual mean
temperature (e.g., 1000-1800 m.a.s.l. atthe
equator), and woody, leguminous forage
species for both lowlands and mid-altitudes.

'The geographical area in which a land use pattern and
an environmental class overlap.

Strategies, Objectives, and
Activities

The TFP's fundamenial approach will
involve the acquisition and evaluation of a
broad range of germplasm for adaptation to
abiotic and bictic constraints that characterize
the principal agroecosystems targeted for
research. The TFP will also conduct strategic
research to improve efficiency of germplasm
development through greater understanding of
the plant genotypes involved and their interac-
tions with the range of environmental diversity
encountered in the target areas.

Objective 1. Identification of produc-
tive herbaceous and woody forage
germplasm

Adapted forage germplasm is identified by
expioiting the natural genetic variability among
and within wild species with forage potential
and evaluating this variability under abiotic and
biotic constraints in major ecosystems. Acquisi-
tion of as broad a collection of relevant germ-
plasm as possible will remain an important
objective.
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Activity 1. Germplasm acquisition,

Exchange and collection to reclify deficien-
cies in existing collections of key herbaceous
genera. Priority materials include Arachis pinfoi
and other Arachis spp.. Styfosanthes spp., 1o
cover betier the centers of diversity; Paspalum
spp.; and Desmodium spp. and related genera
in Southeast Asia. Collections of potentially
important species will be enlarged as required,
e.g., Centrosema, Cratylia, Calopogonium,
Hyparrhenia, and Melinis spp.

The herbaceous collection will be comple-
mented by new acquisitions (through exchange
or collection, as appropriate) of herbaceous
and woody forage germplasm with potential for
adaptation to mid-altitude, acid-soil
environments,

At present, CIAT has a limited coliection of
leguminous multipurpose forage trees and
shrubs (MPFTS) with potential for adaptation to
acid soils. Further germplasm will be acquired,
in collaboration with the GRU, thraugh institu-
tions, such as ICRAF, ILCA, CSIRQ, NFTA,
CATIE, OFI, and through strategic collection.

Activity 2. Germplasm evaluation.

Screening of germplasm collections and
bred materials and identification of promising
forage species will be conducted by regional
evaluation. This will include assessment of
attributes related to adaptation, production,
forage value, ease of propagation, and soil
improvement, An additional criterion for screen-
ing legume species will be nitrogen-fixing
ability. Selection criteria will be added in re-
sponse to the needs of the Agroecosystems
Programs (AEPs) and specific target areas.
Parallel research will be conducted to adapt
and develop appropriate methodologies for
agronomic evaluation and assessment of
nutritional quality.

The TFP will be responsible for germplasm
evaluation at the level of grazing in mixtures to
determine persistence and nutritive value of
components. Further evaluation to determine

animal performance will be carried out by
national partners in the RIEPT with the active
collaboration of the TFP's Regional Agrono-
mists and Animal Nutrition Specialist, and by
the AEPs as part of prototype production
systems. The links between the TFP and the
AEPs will be strongest at the level of the
Genotype x Environment Specialist and
associate economists in the TFP and the
Production Systems Specialists in the AEPs.

Multilocational evaluation at major screen-
ing sites by TFP will continue to be important
throughout 1893-1988. High priority will be
giver to regional germplasm evaluation by the
two Regional Agronomists.

The Germplasm Specialist, in collaboration
with the Regional Agronomists, will coordinate
the design of evaluation procedures according
to species and different utilization strategies.
This will include the evaluation of a number of
germpiasm sets, including relevant checks, The
specialist will also continue evaluating new
germplasm for the llanos ecosystem. The
Regional Agronomist stationed at EMBRAPA/
CPAC will be responsible for developing germ-
plasm for the Cerrados (70%} and for the
Amazonian humid tropics (30%), at the site
selected for the Forest Margins Program and at
ather institutions based in the ragion.

The Regional Agronomist stationed in
Costa Rica will target the forest margins and
mid-altitude hillsides of Central America.
Existing sites are all in Costa Rica; at Guapiles
for forest margins, at 8an Isidro for screening,
and Atenas for initial seed multiplication. Once
the site selected by the Hillsides Agroecosys-
tem Program becomes operational, one of the
existing TFP sites will be phased out.

To answer the global mandate for herba-
ceous species for tropical, acid-soil lowlands,
an additional major screening site will be
developed in Southeast Asia. Initially, it will be
a complementary position until a core position
is created in 1996 to provide continuity to the
work. Pending funds, the Program plans to
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outpost a Senior Agronomist to West Africa to
implement a second major screening site
outside tropical America.

Leguminous MPFTS will be screened at all
major screening sites in tropical America, with
initial priority given to forest margins and mid-
altitude acid-soil sites where this germplasm is
judged to have the highest potential. The
possibility of associating with ICRAF and
CATIE in this endeavor will be explored.

In addition to germplasm evaluation by TFP
staff, regional evaluation will be complemented
and expanded through regional networks,
namely, and in order of priority, RIEPT (Latin
America), SEAFRAD (Southeast Asia), and
RABAQC (West Africa), which will receive high
priority for complementary funding. Concur-
rently, TFP will promote the further evolution of
these regional networks toward strengthening
their capabilities and seif-reliance.

Limited quantities of seeds of priority mate-
rials will be multiplied for (a) experimental
purposes, i.e., to conduct germplasm evalua-
tion (approximately 5-30 kg of legumes and
1-10 kg of grasses), and (b) for delivery as
basic seed to national multiplication projects
(5-100 kg).

Primary (or initial) multiplications will be
conducted by the Germplasm Section in col-
laboration with the GRU. Secondary multiplica-
tions will be conducted by both the Seed
Section and Regional Agronomists. In the case
of quarantine and clean seed multiplications,
the Pathology Section, GRU, and VRU will
also participate in collaboration with
Colombia's ICA Quarantine Officer.

When large volumes of seeds (i.e., more
than 30 kg), not commercially available, are
required by CIAT Programs, the Seed Section
will collaborate in the organization of contract
production by third parties via the utilization of
a Rotating Seed Fund. This means anticipating
production targets by 1-2 years, and clients

contributing to the production process and then
purchasing seed from the Rotating Seed Fund.

The Program will be responsible for maintain-
ing the existing Rhizobium collection and for
supplying inoculum for up to 30 kg of seeds for
TFP and AEPs' research. Activities can be
separated into two categories:

Conservation: the current selection of
Bradyrhizobium has about 4,000
strains. The majority of these are
stored, lyophilized for several years,
and require only occasional checking
for mutations and viability.

Inoculant production: currently, a group
of 25 strains are in active use for the
production of inoculants, mainly for
small-scale research trials for the 5
main genera used by the TFP (Arachis,
Centrosema, Desmodium, Pueraria,
and Stylosanthes). The remaining
strains are used for another 12 genera
of herbaceous and shrubby legumes.
Links will be established other centers
holding Rhizobium collections such as
NifTAL and, in the future, ICRAF for
MPFTS.

The TFP will make use of CIAT's collection of
mycorrhizal germplasm to evaluate the possible
benefits of mycorrhizal association on certain
key species.

The Program will continue to monitor the
evolution of the Latin American cattle industry to
determine what demands will be placed on
forage germplasm develepment and to derive
suitable prototypes for RIEPT's portfolio of
cultivars and species.

Linkages. CIAT's BRU and VRU, and other
external specialized institutions will collaborate
to identify and evaluate species.

Specific areas of research will include genetics
of Brachiaria, pathogen diversity of anthracnose
and resistance in Stylosanthes, taxonomy and
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phylogenetic relationships of Brachiaria and
Arachis spp., and chemical characterization of
tannins in herbaceous and MPFTS legumes
selected for acid soils.

Expected outputs. These are:;

Substantial progress in identification of key
species for mid-altitudes.

in the lowland tropics of Southeast Asia and
West Africa, considerable progress will
have been made toward identifying key
species for these regions. Large collections
of herbaceous legumes and grasses will
have been evaluated,

Advances in research methodology.

Regional networks, especially RIEFPT, will
become more autonomous with some
specialization and division of research
responsibilities at the subregional level.
National institutions will increase the fre
quency and improve the speed of effective
release of a range of new species and
cultivars.

Objective 2. Defining factors influenc-
ing adaptation and productivity

As we refine our understanding of the
germplasm and its interactions with the envi-
ronment on a genetic and physioclogical level,
we improve the efficiency of the evaluation/
selection process and of the germplasm’s use
as cultivars and ultimately as pastures. Studies
of genotype interaction with environmental
factors should fead to more efficient method-
ologies to identify tolerance or resistance to
key biotic and abiotic constraints. Rapid as-
sessment of genetic adaptation to low-fertility,
acid soils as well as resistance to spittiebug are
critical to the Brachfania improvement project.
An understanding of temporal and spatial
variation in Colletotrichum gloeosporoides, the
causal agent of anthracnose in Stylosanthes,
wilt greatly improve the chances of identifying
durable resistance to this important disease,

particutarly in the Brazilian Cerrados. Determi-
nation of quality attributes of key forage spe-
cies will contribute to defining betier their role
in livestock production systems within agro-
ecologies.

Activity 1. Adaptation to acid soils.

The Program will aim to improve its under-
standing of the physiological and genetic basis
of plant adaptation to nutrient-poor acid solls in
order to develop suitable screening criteria and
evaluate potential trade-offs.

ldentification of major processes affecting
plant adaptation to acid soils will help develop
more efficient screening methodologies for
rapid assessment of genetically altered maten-
als. Knowledge of plant adaptation mecha-
nisms will be useful for evaluating the potential
benefits to the plant in terms of nutrient acqui-
sition relative to the carbon costs of acquiring
nutrients {(e.g., mycorrhizal association).

The TFP and AEPs will form a team to
understand the role of legumes and grasses in
soil enhancement in legume-based pasture
systemns. Soil conditions in terms of soil organic
matter quality, availability of nutrients, soil
physical properties, and soil biological activity
will be evaluated in grazed pastures.

Legumes will normally be initially evaluated
without inoculation in order to select germ-
plasm which is promiscuous with respect to
Rhizobium symbionts, When otherwise promis-
ing or key species show obvious N deficiencies
or marked responses to N, a need-to-inoculate
test will be done by the Regional Agronomists
in collaboration with the Savanna Program's
(SP) Nitrogen-cycling Specialist.

i further strain selection is warranted in
new or key species, e.9., Arachis pintoi, this
work will be done at CIAT's headquarters by
the TFP support staff (see p. 36}
under the supervision of a technician at the
associate level or equivalent and the SP's
Nitrogen-cycling Specialist.
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Activity 2. Adaptation to biotic
constraints,

Mechanisms of resistance to key diseases
of forage plants, including the genetics of host/
pathogen interactions, will be defined to de-
velop suitable screening criteria for germplasm
evaluation.

Understanding of the temporal and spatial
variation in Cofletotrichum gloeospaorioides, the
causal agent of anthracnose, is essential for
identifying durable resistance to this important
disease, especiaily in the Cerrados. Simitar
studies are reguired to obtain durable resis-
tance to rhizoctonia in Cenfrosema spp.

Spittlebug is a major pest of Brachjaria
spp., some of which have accessions that are
highly resistant, The nature of this resistance
will be sought and the methods extended to
Panicum maximum. Some Brachiaria spp. are
resistant to attack by leafcutting ants. The
nature of this resistance will also be
investigated.

Activity 3. Defining quality constraints.

Certain key legumes contain polyphenols
{i.e., tannins}, high levels of which are known
o depress animal performance. The nature of
this depression in ruminants will be investi-
gated by using key herbaceous and woody
legumes with variable levels of tannins.

Some herbaceous and woody leguminous
species with potential adaptation to acid soils
may have limited forage vaiue because of
antiquality factors (i.e., tannins, alkaloids).
Defining these limitations and adjusting appro-
priate assay methods will be important for
screening and for identifying superior forage
cultivars.

Digestibility in tropical forage species is an
important quality attribute. The Program will
define the extent of genetic variability in in vitro
dry-matter digestibility (IVDMD) within a
number of key grass and legume species to be
used in selecting and/or enhancing promising .

materials. Inittally, priority will be given to
Brachiana spp.

Activity 4. Seed constraints.

The TFP is involved with a wide array of
different species whose primary characters of
merit relate to their forage value. in many
cases, however, characters, such as their
flowering, seed setting, seed recovery, seed
quality, are either little known or deficient for
either regeneration and persistence within the
pasture system or seed availability to farmers
for adoption and diffusion. Thus strategic
research on seed-related constraints is
essential.

The seed biclogy of species in advanced
evaluation categories will involve progressively
charactenzing such components as flowering,
seed set, seed recovery, and seed yield and
guality. Species profiles will be defined for
Centrosema rotundifolium, Arachis pintoi, and
others. Major constraints of each species will
then be identified. Possible solutions to the
major constraints of seed issues of key species
will be sought, by specific research projeci(s),
e.q., seed recovery and seed quality in A.
pintoi, seed quality of Brachiara spp.; and
seed yield of S. guianensis. Such research will
be conducted at the most relevant locations in
collaboration with the TFP's Regional Agrono-
mists, national institutions, the private sector,
and others. Collectively, these projects will also
lead to improved definition of the role of envi-
ronmental factors (photoperiod, moisture, efc)
and management on seed yield and quality of
key species.

Mode! seed supply systems will be defined
and monitored for key species within different
target environments (e.g., small farmers in
forest margins, mechanized commercial farm-
ers in savannas) in conjunction with the
Program's Economists and AEPS.

The TFP's Regional Agronomists and other
CIAT Programs (DS, Savannas, and Forest
Margins) will promote wider participation in
seed supply activities (production, commercial-
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ization, and research) by regional networks and
local government and nongovemmental
institutions.

Linkages.Close collaboration with CIAT's
BRU and other, external, specialized research
institutions will help ensure rapid progress in
understanding the mechanisms responsible for
ecoiogical adaptation of pasture components.,
Specific areas of research will include mecha-
nisms of acid-soil adaptation, mechanisms of
resistance to key pests and diseases, pro-
cesses affecting quality/antiquality factors, and
mechanisms governing flowering and seed set.

Expected outputs. These are:

Improved understanding of plant adaptation
mechanisms to acid soils will contribute to
the development of better screening fech
niques to evaluate genetically altered
materials (e.g., Brachiaria and Stylosanthes

SpR.).

Knowledge on dynamics of soil improve
ment in legume-based pasture systems will
help identify key indicators of soil enhance
ment.

More efficient regional testing will lead to
durable resistance to biotic stress and
increased opportunities for genetic improve
ment.

identification of tannin thresholds and
within-species genetic variability for this trait
will lead to more reliable screening of
legume species.

Species profiles of propagation potential for
species in advanced categories and identifi
cation of species-specific constraints.

Advances in research methodology.

Improved links with networks.

Objective 3. Developing improved for-
age plants

Genetic manipulation through applied plant
breeding and biotechnology will be used to
address discrete, well-defined constraints of
important herbaceous species for acid-soil
lowlands where these cannot be overcome by
reliance on introduced germplasm. As most
tropical forage species have not been subject
to genetic improvement, applied plant breeding
activities will be complemented by strategic
studies of the genetics of critical attributes and
their interactions with environmental factors,
breeding methodologies, and manipulation of
reproductive mode to increase the efficiency of
genetic advance.

During the planned period, applied plant
breeding activities will be focused on the
genera Brachiaria and Stylosanthes, with the
possible later addition of Centrosema spp.
{disease resistance, seed yield, and persis-
tence); Panicum maximum (better acid- soil
adaptation); and/or Desmodium heterocarpum
{= D. ovalifolium) (forage guality). Advanced
cellular and molecular biotechnigues will be
applied for genetic improvement of acid-soil
adaptation to the most promising genera,
Brachiaria and Arachis.

Activity 1. Improving Brachiaria.

in Brachiaria, the major objectives are to
incorporate genetic resistance to spittiebug and
improved nutritional quality (IVDMD) in apomic-
tic genotypes that are well adapted to infertile
acid soils. Genetic mechanisms controlling
these attributes, as well as reproductive mode,
will be studied in close coltaboration with
colleagues at EMBRAPA-CNPGC.

Activity 2. Improving Stylosanthes.

The TFP will initiate a project in the Brazil-
tan Cerrados to enhance seed yield potential
and disease resistance of selected promising
accessions of S. guianensis, as well as to
study host-plant resistance and pathogen
variation for anthracnose of S. capitata.
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Activity 3. Improving acid-soil
adaptation.

The former TPP identified a number of
highly promising forage species during screen-
ing and evaluation of germplasm for adaptation
in the target area. Further improvement of
these species will require physiological and
genetic characterization to identify the key
traits that can be combined to improve their
performance. This will be achieved by an
integrated approach that involves conventional
genetic enhancement and new biotechnologi-
cal tools. The TPP has already used materiais
derived from tissue culture techniques (soma-
clonal variants of Stylosanthes spp.). To define
physiological mechanisms responsible for
adaptation to acid soils, TFP will extend this
work to other key species such as Brachiaria
and Arachis spp. Cellular and molecular bio-
techniques will be used further to characterize
improved germplasm with desirable traits.

Linkages. Very active collaboration is
anticipated with BRU and GRU at CIAT and
EMBRAPA-CNPGC in Brazil during the
planned period.

Expected oulputs. These are:

Spittlebug-resistant Brachiaria hybrids
adapted to low-fertility acid soils.

Progress in improving seed yield potential
and disease resistance in Stylosanthes spp.

Progress in identifying plants with improved
adaptation to acid soils.

Advances in research methodology.

Objective 4. Defining interactions be-
tween germplasm and environment

The TFP deals with a wide range of diverse
species and does not focus upon a single crop
species. As a result, the classical genotype x
environment interactions analysis has limited
relevance, except for certain key species (e.g.,
Brachiania spp.) to which it will be applied.

For the present operational plan, environ-
ment is considered as the sum of all external,
nengenetic, abiotic, and biotic factors that
influence plant performance. it is further com-
plicated by management and economic forces
that influence the role of forages in farming
systems. Factors of overriding importance in
assessing plant adaptation are productivity,
disease and pest resistance, and persistence
under contrasting managements.

The TFP's target area includes a diverse
range of environments and economic condi-
tions. The ideal forage would have general
utility across the target area, i.e., broad adapta-
tion. The reality is that no such forage exists.
The challenge is to provide a portfolio of
germplasm options (different species and
cultivars) to fuifill the specific requirements of
environmental diversity. While some species of
grasses such as Brachiaria have shown broad
adaptation, most legumes tend to have narrow
adaptation, e.g., S. capitata, which shows a
strong preference for jighter texture soils.

In the late 1970s, the former TPP made a
detailed physical characterization of its target
ecosystems, which since provided the frame of
reference for its strategies. Subsequent germ-
plasm evaluation by the TPP and RIEPT
provided a vast database on the overall adap-
tation of a targe number of genera, species,
and accessions, Regression and pattern
analysis of the data simplified interpretation of
differences in species adapiation, for example,
in Andropogon gayanus, Styfosanthes
guianensis, S. capitata, Brachiana dictyoneura,
and a limited number of Centrosema spp.

The TFP will quantify key biotic and abiotic
environmental variables to understand adapta-
tion at species level, and will use empirical and
mechanistic models to identify better niche
specificity. In collaboration with other CIAT
programs, greater emphasis will be placed on
this area for selected key species.

This approach will enable TFP to rationalize
relative priorities for different key species. For
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example, a species such as Arachis pintoi may
have broader adaptation to a number of eco-
logical niches and therefore more utility, or the
dirmension of those niches may be much
greater than for another species with narrow
adaptation to edaphic, climatic, and manage-
ment conditions.

Activity 1. Identification of agroeco-
logical niches?.

Rigorous analysis of regional trial data will
be used to determine the range of ecological
adaptation of key species and genotypes within
species. Explicit definition of the optimal agro-
ecological niches for each will therefore result.

Activity 2. Evaluation in prototype
production systems.

The performance of advanced germplasm
in prototype production systems will be
evaluated by the TFP's Regional Agronomists
in close collaboration with the AEPs. The
interactions between forage germpfasm and
production systems will therefore be better
understood.

Linkages. Evaluation of a genotype within
production systems will require close coliabora-
tion between the AEPSs, the Genotype x Envi-
ranment Specialist and the Program's Econo-
mists. The appropriate niches will be deter-
mined within the production system options for
each agroecosystem in which the components
of the germplasm portfolio might best be
exploited. Modeling will play a key role to
determine the outcome of the multiple options
at this level. A multidisciplinary team, including
the TFP and the AEPs, will seek understanding
of the systems’ components so to construct
meaningful models. The pasture development
unit of the former TRP, with some enhance-
ments, provides a prototype of the team ap-
proach envisaged. The Genotype x Environ-
ment Specialist will play a key role by bringing
germplasm from the TFP to the AEPs and,
together with the economists, facilitating feed-

2 A geographical area for which a particular species
or cultivar is especially fitted.

back from the AEPs to appropriate specialists
in the TFPF.

Collaboration will initially be with the Sa-
vanna Program where a large portfolio of
germplasm already exists in advanced stages
and where technological options are clearer.
Collaboration and feedback with the remaining
AEPs will be developed progressively as
agroecological niches become better defined.

Expected cutputs. These are;

improved definition of range of agronomic
adaptation and major environmental
consiraints for key species.

tdentification of geographical areas
{niches), their magnitude, and characteris
tics.

Feedback of knowiedge to TFP (to gener
ate better materials through screening and
improvement), AEPs and networks.

Improved congruence of selected forage
species, associations, and management
within specific production systems.

Institutional Linkages

Links with CIAT's Programs and
Units

Close collaboration with other CIAT Pro-
grams and Units (Box 3) will ensure rapid
progress in germplasm evaluation, as well as in
germplasm development. Specific areas for
research will include germplasm characteriza-
tion (GRU), genetics of Brachiaria (BRU),
pathogen diversity of anthracnose (Bean
Program) and resistance in Stylosanthes, clean
seed production (VRU), resistance to or toler-
ance of spittlebug and ants (Rice Program),
taxonomy and phyiogenetic relationships of
Brachiaria and Arachis spp. (GRU}, and chemi-
cal characterization of tannins in legumes
(BRU).

Close coltaboration is also anticipated for
defining factors that contribute to adaptation
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ﬂox 3. The Tropical ‘F;fagesf?-rogfé}n*s tinks with other CIAT Programs and Units. h

cm' Program or Unit

Type of interaction Index és)
Rice Rice-pasture systems, ants, épit:‘;ebug : 10
Beans Rhizobiur, mycorrhizae, anthracnose, 5
4 quality aspects
Cassava’ Mycorrhizae, erosion cantrol §
GRU Geﬁnpiasm acquisition, characterization _ 10
BRU Species enhancement, plam‘inechaﬁisms 10
VRU Clean seed, viral diseases | 5
7 Land Use Ecological niches 10
Savamas Performance 20
Hillsides Perfermam;e 5
Forest Margins Performance 10
108 Seed systems, training, information, 10
project design, networks
\ Ttﬁai | 100 y.

and productivity. The specific areas of research
will include mechanisms of acid-soil adaptation
(BRU); rhizosphere biclogy (Beans, Rice, and
Cassava), mechanisms of resistance to or
tolerance of key pests (Rice) and diseases
(Beans), processes affecting quality/ antiquality
factors (BRU and Beans); and mechanisms
governing flowering, seed set, and seed supply
(GRU, BRU, and IDS). Close collaborative links
with the Resource Management Research
Division are also anticipated to identify niches
and obtain feedback on the performance of key
materials in prototype production systems.

Links with other institutions

The TFP will maintain its traditional linkages
with NARIs through a range of activities within
the RIEPT network, particularly with regard to
germplasm evaluation. Together with network

steering committees and DS, needs for spe-
cialized training will be identified. The TFP and
10S will then help develop and implement
appropriate training events in conjunction with
other relevant institutions, subject to the avail-
ability of funds.

Links with advanced research institulions
will be expanded, especially for coliaborative
studies on genetic improvement and on factors
of adaptation and productivity.

Collaborative projects between NARIs and
CIAT's AEPs will provide connections with
development-oriented organizations. In tum,
the latter will act as a bridge to primary
producers for studies on prototype production
systems.
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Table 8, Tropical Forages Program. Revised budget for 1992 and projected budgets for

core activities for 19931998 (SYs = Senior Staff years).
{Constant 1902 US$000)

1992 1883 1994 19485 1986 1997 1998
Senior Stalf Position S¥s | Amousti SYs | Amount| B5Ys | Amuunt] $¥s ] Amount; SYs| A L HYe 1] S¥a | Amount
Headquarters i i
“L#Of. of Leader (G/E interaction)] 1| 800! 1| 600 1| €00l 1, 600| 1| 620] 1| &0/ 1. 820
Germplasm 1) 210 1| 210 1§ 2100 1| 210! 1! 210% 1 20, ¥ 210
b Genetics 1) 190] 1] 180 11 180! v; 1s0i 11 10 1 180, 1 190
. " Pathology 1 1e0] 1] 180, 1] 190t 1, 80| 1| 18, 1 10| 1] 180
Entomology 05, 100 05 100|686 100! 08} 100} 05| 100 05 100 05| 100
Y- Plant nutrition ¥ 204 1 200 1 200 1 200 1 2600 1 200 1 200
Quality/Ruminant nutrition 118 1 e 1 w0t 180 1) 1so, 1 180 1] 190
+ Sesd biology 1 180 1 180 1] 180 1] 18C 1] 180 1 180 1] 180
Economics - 88§ - B | - g8, - 66, - 85 - 685 - 85
Rhizobiology - 40 - o - 40F - 49 - 4 - 40 - 40
Othars - W0 - - wg e o -1 - - - -
Culposted :
Screening: Scuth America 1) 220 1. 220 1. 220 1 22 1 220 1 220 1] 2w
Screening: Gentral America 1] 210 1 210 T 218 1 21t 1 210 1 210 1 210
Screening: Southest Asiz - - - - - -1 - - i1 210 1 210 1] 210
Total 9.512,615 95 2,395 9.5 2,395 952,385 10.5 2,625 10.6 | 2,625 10.5 | 2,625

Resource Allocation and

Requirements

Table 8 shows the Senior Staff positions
needed 10 execute the Tropical Forages
Program's operational plan during 1993-1998,
and the costs associated with the various
research sections. A summary description of
each Senior Staff position proposed for the

planning period follows.

Description of Senior Staff

Positions

Office of Leader. Supervises, coordi-
nates, and guides the establishment of

priorities and impiementation of forage germ-
plasm development strategies and activities;
promotes interdisciplinary aclivities; establishes
links with other CIAT Programs and Units and
with national and international institutions.

Germplasm. Responsible for the acquisi-
tion of forage germplasm through exchange
and direct collection in collaboration with the
GRU; conducts preliminary agronomic evalua-
tion and develops evaluation procedures,

Genetics. Respansible for genetic charac-
terization of key species and the genetic
enhancement of specific attributes of these;
develops novel methodoiogies for the genetic
improvement of largely unknown tropical forage

43




L] Chapter 2

species, including methodologies for efficient
genetic recombination and for the assessment
of genetic variation; produces advanced prog-
enies for decentralized testing.

Pathology. Carries out surveys to detect
and identify pathogens in the collection; re-
sponsible for research on the epidemiology of
the main pathogens affecting key grass and
legume species; develops reliable screening
crteria; defines mechanisms of resistance to
key diseases,; and contributes to clean seed
multiplication.

Entomology. Surveys the insect pests
affecting the forage germplasm collection;
carries out research on plant-pest interactions
{0 identify appropriate screening criteria for key
species.

Plant nutrition. Responsible for research
on the mechanisms of acid-soll adaptation in
contrasting selected species of grasses and
herbaceous legumes; coniributes to the devel-
opment of reliable screening indices and to
multidisciplinary research on plant-soil interre-
lationships.

Quality/ruminant nutrition. Responsible
for identifying quality and antiquality attributes

of promising forage species and for the devel-
opment of appropriate quality screening meth-
ods.

Seed biology. Conducts strategic research
on factors affecting flowering, seed set, and
seed quality; supports national programs to
conduct collaborative research and promotes
the evolution of effective seed supply systems.

Screening: South America {Cerrados and
Forest Margins). Rasponsible for the agro-
nomic evaluation of forage germplasm in the
Cerrados and Forest Margins ecosystems;
coordinates and analyzes multilocational trials
in the regions.

Screening: Central America (Hillsides
and Forest Margins). Responsible for the
agronomic evaluation of forage germplasm;
coordinates and analyzes multilocational frials
in the region.

Screening: Southeast Asia. Responsible
for establishing of a major screening site for
initial agronomic evaluation in cooperation
with an appropriate national program; coordi-
nates the exchange of germplasm and
information across the region and with
CSIRO.

Table 9. Tropical Forages Program. Revised budget for 1992 and projected budgets for
complementary activities for 1993-1998 {SYs = Senior Staff years).
{Constant 1992 US$'000)

1992 1983 1994 1995 1996 1897 19958

Senior Stalf Position gYs | A ti BYs | A t| SYs | Amoust| S¥s | Amount] BYs | Amount] 5Ys | Amount| SYs | Amount

Soreening: Southpast Asia i 2t 1] o v 2100 1] R0 e - - -

Screening: Africa - - 1] 2000 1| 200] | 230 t) 23¢| t] 230} 1| 2

Ecophysiology - —_ - 1| 200 1! 230 11 2% 1 230 1 2%

Btability of savanna resources 11 168 1| 188) | 113] - -] - -] - - - -

Germplasm biology - an e 76, - % - % - 7 - 7% - 78

In vitro management of

germplasm -l 134 - 125 -~ 134 - - - e - - -

Total 2 a0 8 777 4 933 3 748 2 536 2 536 2, 538
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Genotype x Environment. Conducts
rigorous analysis of regional trial data to iden-
tify ecological niches for key species; evaluates
the performance of advanced germpiasm in
pratotype production systems; and inferacts
with AEPs and LUP fto facilitate feedback to
appropriate specialists in the TFP.

Complementary Activities

Pasture germplasm screening in South-
ecast Asia. This activity will depend on special
project funds to screen pasture germplasm. In
1896, this activity will become a core aclivity.
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Pasture germplasm screening in West
Africa. The Program will seek funds to estab-
lish a screening site on acid soils of subhumid
West Africa, staffed by a senior Regional
Agronomist.

Ecophysiology of forage species. Re-
sponsibie for studying the adaptation of forage
plants used by grazing animals; develops an
understanding of the mechanisms enabling
forage plants to remain productive and persis-
tent in mixed swards under selective grazing by
ruminant animals.

Table 9 contains the projected budgets for
the above complementary activities.
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RESOURCE MANAGEMENT RESEARCH

Sccial and economic forces drive agricul-
tural development in tropical America. The
region has abundant land, but also has rural
areas of extreme poverty and uneqguail land
distribution, where the natural resource base is
already severely degraded. The results are
social conflict and a natural landscape being
rapidly, sometimes irreversibly, devastated,

The rapid clearance of natural forests in
recent years has brought relatively smalt gains
in food production, because cleared areas
often revert to bush within a few years, This
futile destruction of natural resources is the
region’s most eloquent argument for promoting
effective land use strategies and policies.

Tropical America is home to the world's
largest surviving tropical forest, a resource
under increasing pressure. Forest clearance
and expansion of cultivated areas have been
traditional sources of economic growth in the
region. From 20% to 30% of production in-
creases in the 1980s was from area expansion,
mainly in the savannas and forested areas,

External pressures on the forests are
generated by land speculators attracted by
policy incentives, as well as by shifting cultiva-
tors emigrating from the hillsides, forced to
abandon their land because of soil degradation
or lack of adequate water. Others have left
overcrowded, impoverished areas to join
voluntary resettlement schemes in search of
land and a better life. Internal prassures on the
forests stem from the degrading “slash-and-
burn” practices adopted by those who must eke
out a living from that ecosystem,

In the mid-altitude hillsides, pressures from
growing populations and expanding economies
are causing overexploitation of the natural
resources to satisfy immediate needs. Conse-
quently, the depletion of soils, forests, and
other vital resources exceeds the renewal
rates. Secondary problems such as soil

erosion, sedimentation of dams, and water
poilution are reaching critical levels. This
“mining” of the environment gives farmers
shori-term subsistence, but leads to long-ferm
decreases in food production, income, and
general welfare.

Concern is growing both within and outside
tropical America about the environmental
consequences of these increasing pressures
on marginal lands. In the past, the region's
priority has been development. This trend will
prevail in the 1990s, as countries try to make
up for the “lost decade” of the 1980s. But if
future development is to be sustainable, it must
be environmentally sound, with minimal ad-
verse effects on the resource base. Develop-
ment must also be economically viable in both
the short and long term, and compatible with
local cultures and political systems.

Although these concerns extend far beyond
the challenge of increasing agricultural produc-
tivity in the region--incorporating global issues
such as the protection of biological diversity
and regional questions about the intrinsic value
of the conservation of nature--CIAT research-
ers can no longer ignore the specific links
between agricultural research and the natural
resource problems facing tropical America.

CIAT's germplasm research strategies can
hardly succeed in raising overall agricultural
output in a region where the inherent produc-
tive potential of the resource base is declining
sharply. This is particutarly true where more
and more of the poorest people in tropical
America, who depend on CIAT's mandate
crops--cassava, beans, upland rice--live in
areas of marginal or fragile soils. For them,
germplasm improvement alone can never
compensate for the productivity lost annually
from soil erosion, leaching of nutrients, and
steadily declining fertility, which result from
inappropriate land use and lack of soil
conservation,
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CIAT's research goal in Resource Manage-
ment, as stated in the Strategic Plan, is "o
improve the management of resources avail-
able for agriculture in tfropical America, such
that gains in food outputs and other commodi-
ties are compatible with long-term preservation
of the resource base.”

Possible alternatives for achieving this goal
are to increase productivity of well-endowed
areas, and to shift pressures to underpopulated
tands. CIAT will focus on both approaches,

Genetic research at CIAT can produce
technology that would help sclve some of the
region's worst natural resource problems and
contribute to agricultural productivity. First, by
continually increasing productivity on better
endowed areas some relief can and must be
provided for overexploited and underproductive
lands, Second, improved varieties, character-
ized by low-input requirements, may contribute
simultaneously to increasing food production

for poor people and achieving conservation
objectives.

Resource management will also focus on
the more fragile environments. CIAT believes
that increasing the productivity of cleared lands
will deflect social and market pressures from
the fragile resource base. Regionally, that
means increasing the productivity of savannas
and reverting the degradation of hillsides to
absorb immigration and slow the rate of
autmigration.

But appropriate policy incentives and
disincentives must be initiated before sustain-
able land use alternatives can become viable
development options. These policies should
modify the economic behavior of land users by
changing the allocation of costs and benefits.
Information is needed on economic causes and
effects of land degradation, and on howto
effect politically viable changes in the institu-
tional system.

CIAT's Role in Resource Management Research

Sustainability issues result from disparities
between private and social benefits and costs.
Historically, CIAT's initial contributions to a
sustainable approach focused on productivity,
mainly through the development of improved
varieties that are resistant to insects and
diseases. Society benefited from increased
food availability, lower prices, reduced
environmental pollution, and preserved
biodiversity. CIAT's germplasm collection,
preservation, and utilization contributed to the
arrest of genetic erosion; while germplasm
development helped cut pollution by building
resistant gene pools. Equity aspects were
further tackled in a second stage, promoting
development mainly through marketing studies
and innovative participatory methods that
brought small farmers into the research pro-
cess. CIAT has now evolved to the stage of
emphasizing research on the social costs of
sustainability.

Social Costs

Additional social costs of intensified land
use in agriculture are increased environmental
potiution and land degradation. Resource
management research will complement germ-
plasm development by focusing on degradation
of land resources, mainly through research on
both land use strategies and policies and
integrated nutrient management.

The focus on land use strategies and
policies deals with incentives for long-term
development. Markets are seldom adapted to
deal with responsibiliies over generations, or
to common ownership of property. They usually
respond to short-term signals, which can
mislead if applied to the long-term needs of
sustainable agriculture. Fiscal and other incen-
tives are, therefore, needed to incorporate land
degradation costs into economic analyses.
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Otherwise, free market forces driven by short-
term benefits could cause neglect of social
needs, and exhaustion of resources essential
for the future.

Research on integrated nutrient manage-
ment should focus on reducing production
costs by decreasing the need for external
inputs and maximizing efficiency in the use of
needed inputs. This requires biclogically based
mechanisms relying on multispecies systems in
spatial and temporal arrangements that exploit
ecological compatibility among soils, plants,
animals, and management practices; forming a
“mosaic” across the landscape.

Both policy and nutrient-cycling research
should be supported by the development of
geographical information systems that facilitate
their integration into sustainable iand use
alternatives.

CIAT's Comparative Advantages

We cannot set research priorities for spe-
cific area-based studies at this stage; they can
only be determined after choosing representa-
tive study areas for each agroecosystem and
assessing comparative advantages of partner
institutions. Nevertheless, CIAT has obvious
comparative advantages in fields that address.

1. lssues of technology needs and factors
that affect their adoption by.

understanding relationships among policies,
farmers’ decision making, and changes in
productivity and land degradation; and
analyzing land use strategies that make
private benefits compatible with social
costs.

2. Issues related to technology options that
maximize the efficient use of external inputs,
and so minimize their use and negative
environmental impact by:

Designing spatial and temporal arrange-
ments of multispecies systems, thereby

addressing trade-offs in production and

conservation.

Modeling biological processes that improve
soil fertility in tropical acid soils, thereby
synchronizing plant demand with nutrient
availability through the quantity, quality, and
timing of organic and inorganic inputs.

3. Information to support decision making
by building:

Spatial databases on natural resources,
and sociceconomic information.

Produgtion and environmental impact
models.

Expert systems on management and policy.

Strategy evaluation programs.

Operational Strategies

We shall pursue strategies that integrate
the ecological, economic, social, and political
dimensions that underpin sustainability in
agroecosystems and associated social sys-
tems. This requires biophysical and socioeco-
nemic research to be carried out at the ecosys-
tem and farm levels to assess the potential for
increasing the sustainability of existing land
use systems,

Ecosystemn Level

Ecosystem studies at regional level address
the economic feasibility, politica! viability, and
ecological stability of existing land use systems
and alternatives. Specifically, ecosystem
studies compare existing and potential land
uses by evaluating both the resource base and
socioeconomic and political opportunities.
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Ecosystem research seeks to explore
issues such as crop suitability and comparative
advantages across agroecosystems;
relationships among different production
systemns in space and time and their
implications for production and income;
environmental impact; and policy incentives
and disincentives.

Farm Level

The main research focus at the farm level is
the generation of technologies that satisfy
objectives of both farmer and society.
Constraints and opportunities in existing
farming systems will be studied, with the main
objective of increasing fong-term stability and
reducing short-term risks; probably through
combinations of species and cropping patterns.

But we cannot address agroecosysiem and
farm level issues separately. Both must be
addressed in an interactive manner, so they
can complement one another.

Institutional Cooperation

Although the vast majority of the resource
managemaent research undertaken by the
RMRD will have global significance, the three
Agroecosystem Programs and the Land Use
Program will focus primarily on the specific
environmental challenges of tropical America.
This ecoregional approach will help provide an
agenda for research and greater opportunities
for cooperation among international, regional,
national, and local institutions concemed with
agricultural production and natural resource
management as they relate specifically to
tropical America. Ultimately, a major external
objective of the Division is, in cooperation with
governments, international agencies, and
nongovernmental organizations, to promote
“the design of land use options aimed at
optimizing social retumns to agriculture under
different trade-off scenarios between produc-
tion and conservation.”

Interinstitutional cooperation will help us
reach our goals within available resources.
Existing institutions have expertise in different
aspects of sustainability, but each operates
within a compartmentalized framework, not
reflecting the links between environment and
development. Consequently, most policies are
designed without considering their effects on
natural resources.

But no institution can effectively address all
dimensions. Sustainable agriculture empha-
sizes interdependencies, and that requires
broad-based collaboration. Thus, different
institutions must focus on agreed research
agendas that foster complementarity. Mecha-
nisms should encourage and facilitate collabo-
ration among national, regional, and interna-
tional research systems.

We see two mechanisms linking institutions
vertically and horizontally. Verfical linkages will
be used to integrate research and developmenit
efforts at ecosystem and farm levels. These
efforts wilt be carried out in specific geographic
areas, where interactions can be recognized
and investigated. We will collaborate through
consortia of institutions operating at various
levels, ranging from farm production to policy
planning.

The active participation of all consortia
members in the identification, planning, imple-
mentation, and evaluation of R & D activities is
key to this vertical mechanism. CIAT plans two
contributions to consortia activities. First, we
will assume research responsibilities based on
our comparative advantages, identified through
joint planning with consortia partners. Second,
if partners so desire, CIAT will act as a con-
vener, catalyzer, and facilitator.

Horizontal linkages have a double purpose.
First, they should systematically capture across
the agroecosystem the rich variety of existing
indigenous and exotic knowledge through
cross-sectional and longitudinal studies that
analyze the agroecological and socioeconomic
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rationale vis-a-vis the development of improved
land use alternatives. Second, this type of
mechanism will facilitate information sharing
and discussion of issues relevant to sustain-
able research management within the agroeco-
system. Agroecosystem databases and publi-

cation of newsletters will be key media; training
and communications will be essential to
strengthen institutional capabilities. CIAT's role
will be to arganize and coordinate the resulting
network, including the development of project
databases and publication of newsletters.

Organizational Structure

Faour programs will develop two
approaches:

The Agroecosystem Programs will study
agroecological and socioeconomic trends in
farming systems of three agroecosystems,
to identify strategic issues in, and carry out
research on technologies for, sustainable
agricultural development.

The Land Use Program contributes to the
development of alternative land use pat-
terns that optimize social returns under
different trade-off scenarios between
production and conservation. Such patterns
will emerge from analyses of how policy
instruments influence farmers’ land use
decisions and their consequences on
resource productivity and degradation.

Outputs of land use studies will be used by
the Agroecosystem and Germplasm Programs
to generate component technologies and
corresponding management practices, adapted
to designed land use options. The Land Use
and Agroecosystem Programs are comple-
mented by Germplasm Programs {0 increase
the biological limits and efficiency of commodi-
ties and the management implications of
potential technological changes.

Each approach wili have scientists in
headquarter-based (HQ) and area-based
teams {(A), operating in selected geographic
areas. The HQ teams will work mainly through
horizontal mechanisms in the analysis of data
from different areas to identify patterns and
develop principles. The A teams and
associated partners in the area-based

consortia will work mostly through vertical
mechanisms, to conduct field research and
development studies on alternative production
systems and corresponding social
organizations.

Area-based research on farm level issues
will also serve four other purposes. First, it will
provide target areas for an integrated approach
to land use among CIAT and partner institu-
tions. Second, such study areas will be experi-
mental grounds for both central and comple-
mentary teams to test methodologies and to
acquire hands-on biophysical and socioeco-
nomic research experience. Third, the study
areas will provide location-specific data on
research and development links fundamental
to the building of databases. Fourth, they will
serve as “role model” sites for complementary
research programs, and provide a training
ground for interinstitutional teams who wish to
follow a similar approach in other
agroecosystems.

in summary, program scientists assigned to
HC teams will conduct research at the agro-
ecosystem level, and those on A teams at the
area level. The study area scientists will team
up with other consortium scientists from na-
tional and international institutions to imple-
ment joint projects.

CIAT's comparative advantages in resource
management research will then be developed
through complementary efforts of Land Use,
Agroecosystem, and Germplasm Programs.
Social scientists from all three types of pro-
grams will use a working group mechanism to
develop projects on “technology needs” issues
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of common interest around policy and farmer
decision-making research. For example, for the
soil-plant focus in "technology option” issues,
soil scientists in the Agroecosystemn Programs
and plant nutritionists in the Germplasm
Programs will devote part of their time to
common projects, developed by a working
group on integrated nutrient management.

The Resource Management Research
Division is directed by the Deputy Director
General (Resource Management}. The finan-
cial resources assigned to that office are listed
in Tables on p. 95 and 97 as “Research
Management” under the rubric "Resource
Management.”

The Deputy Director General (Resource
Management) also directs and coordinates the
use of the financial resources in the area of
Resource Management Research referred to
as “Strategic Research Initiatives” (see Tables
on p. 95 and 97 ). These resources are meant
to support new strategic initiatives. The major-
ity of such initiatives are to be carried out as
inter-program research projects. In this form,
new research initiatives will further foster the
integration of efforts within and across the two
research divisions. Most projects funded
through the mechanism of “Strategic Research
Initiatives” are likely to include collaborative
arrangements with advanced resaarch
institutions.

Agroecosystem Programs

Aithough each program will focus on a
particular ecosystem with its own objectives,
the program teams will follow a common
methodological approach to developing profo-
types of production systems for sustainabie
agricultural development. This common
approach will combine farm experimentation in
selected study areas (micro-basins) with spe-
cific observations from projects associated in &
network across agroecosystems. Site-speaific
experimentation and observations will produce
empirical agroecological and socioeconomic
data on research and development issues.
These data and those from associated projects
will be incorporated into agroecosystem
databases. These will be used through GIS to
study the relationships among field studies and
to test hypotheses on the impact of land use
on production and conservation at different
levals of aggregation,

Objectives

Each of the three Agroecosystem Programs
and the Land Use Program has its own specific
objectives (see Box 4), which are highly

complementary and closely interlinked with
those of other CIAT programs. These objec-
tives should also complement those of sister
centers, particularly those working in forestry
and agroforestry.

Activities
At headquarters, the program teams will:

Develop and test methodologies for “tech-
nology option” studies with emphasis on
policy/farmer decision-making relationships
vis-a-vis technology design, and on plant-
soil relationships in multispecies systems on
acid soils, thereby providing feedback to
ongoing research in area-based consortia.

Analyze data obtained from research and
development activities in sites operating
under contrasting circumstances. Patierns
can thus be identified from which principles
can be derived.

Promote effective and efficient interinstitu-
tional collaboration. True parinership will be
based on shared objectives, work plans
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embodied in feasible research agendas,
responsive communication systems, and
effective leadership and coordination.

Provide information to interested parties to
help develop sustainable production sys-
tems compatible with alternative land use
strategies,

Area-based activities will complement those
developed by consortia partners working on a
common research agenda. Activities for each
area-based research program will be carried
out in four main stages: (1) characterization of
land use systems; (2) selection of research
study areas; (3) diagnosis of land use systems
and identification of management aiternatives,
and (4) generation of prototype technologies.
Although these four stages are presented in a
logical sequence, they, nevertheless, form a
dynamic and iterative process, Because avail-
able knowledge for each stage differs across
ecosystems, timing of efforts to achieve ex-
pected cutputs will differ. Although activities
under Stage 4 will be initiated within this plan-
ning period, they will certainly extend to the
next period.

Stage 1. Characterize land use systems.

The first step toward identifying and design-
ing sustainable production alternatives is to
characterize existing farming systems in terms
of productivity, equity, and conservation.
Primary data and published and secondary
information will be collected, analyzed, and
interpreted. Particular reference will be given to
existing constraints and opportunities for
system intervention.

Land use inventories within agroecosys-
tems have been built upon the agroecozone
characterization work already done by the
Agroecological Studies Unit for CIAT's strategic
planning exercise. The most important land use
systems within those agroecosystems have
also been further characterized by combining
information on land units (set by the physicai
environment} with that on management units

{production ohjectives and resources). Institu-
tiens and/or projects operating in each
agroecozone have also been identified.

Based on such developments, the process
of selecting research study areas has been
initiated in all three agroecosystems,

Stage 2. Select research study areas.

Because land use studies examine both the
ecological and developmental implications of
technologies on the environment, research
areas must include several farms within a
catchment context. Their selection would be
guided by a set of criteria worked out with
partner institutions, who, in turn, must be
identified.

Logistics indicate that only two research
areas can be selected for each agroecosys-
tem. They should comprise a minimal number
of contrasting situations, depending on differ-
ing pressures on the resource base, farmers’
responses to these pressures, and available
technologies, Because CIAT is international in
nature, the sites for each agroecosystem will
be located in at least two different countries,

Existing stations managed by national
pariner institutions may be used as experimen-
tal sites. Although major investments wiil be
avoided, additional capital will be required to
adapt or improve facilities at these stations.

As a result of activities developed in
1991-1892, the selection process has
advanced in all three agroecosystems:

Hillsides. CIAT and its partners in the
Central America Sustainable Agriculture Con-
sortium (CATIE, CIMMYT, lICA, IUCN) are
selecting research sites for future coliaborative
projects in the region. The consortium’s team
has already visited watersheds and micro-
watersheds in Panama, Costa Rica, Nicaragua,
arnd Honduras. A comparative analysis led to
the preselection of three areas in the northemn
Atlantic coast of Honduras {linked to the San
Juan River Basin in Nicaragua), the Yajoa
watershed in Honduras, and the Bayano
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watershed in Panama. Interinstitutional teams
are now preparing prefiminary proposais.

Forest Margins. The consortium, in con-
junction with EMBRAPA, has chosen two broad
regions in Brazil: one within the Amazon region
of eastern Para, and the other straddling Acre
and Ronddnia states. Both areas are charac-
terized by slash-and-burn agriculture, extensive
cattle grazing, and logging. However, the
histories of settlement and land distribution are
different and offer important contrasts in prob-
lems and potential solutions.

Savannas. As part of a joint effort between
CIAT and EMBRAPA, 12 potential areas in five
Brazilian states in the Cerrados have been
identified and their representativeness as-
sessed. Some are being selected for further
diagnosis to develop research plans.

Stage 3. Diagnose land use systems and
identify management aiternatives.

To remove constraints through improved
production systems and/or new land patterns
means designing appropriate technologies.
However, methodologies for identifying indica-
tors of private and social costs and henefits of
such systems must be developed if improved
production systems and land use pattems are
to reduce the frequent conflicts between social
and private interests,

This stage aims to assess farming systems
problems and opporiunities and, consequently,
to develop hypotheses for more sustainable
land use patterns and corresponding produc-
tion systems (see Box 4). Activities will involve:

Rapid exploratory appraisals to develop
simpie, empirical models for ex anfe analy-
sis of alternative farming/land use systems.

Analysis of the various technological com-
ponents in production alternatives in order
to understand their effects on soil/plant
interactions.

Workshops on each ecosystem, with par-
ficipation from partner institutions, including

local organizations, to discuss problems
and opportunities of agroecosystems
research. The purpose would be to identify
alternative research approaches, common
hypotheses and research agendas, appro-
priate divisions of labor, and potential
experimental sites.

Preparation of interinstitutional research
projects for submission to appropriate
donors.

Stage 4. Generate prototype
technologies.

Through concerted efforts with partner
institutions, CIAT can generate prototype
production systems. As mentioned bhefore,
CIAT's comparative advantage lies in strategic
research aimed at understanding soil/water/
plant relationships and farmer behavioral
patterns. lts activities would therefore include
those required to document:

Changes in the dynamics of nutrient cycling
and plant growth according to production
systemns, management practices, and land
use intensity.

Land allocation paiterns within and across
farms in catchment areas under different
land use intensities 1o design sustainable
systems for various land forms and user
groups.

Specific activities to be carried out by CIAT
in area-based research will be defined jointly
with partners, including those from naticnal
systems, sister centers, NGOs, and interma-
tional programs of exira-regional universities.

Headquarter-based teams will not only
contribute to activities related to the four out-
lined stages in area-based research, but will
also identify relevant ongoing research projects
in the agroecosystem, with the objective of
buiiding research networks. These networks
would focus their activities on incorporating
available information into research databases.
They would be used for agroecosystem-wide
analyses of production systems and
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Box 4. Objectives of the Land Use and Agroecosystem Programs.

Hillsides

Forest Margins

Savannas

Land Use

I 1. Characterize the mecha-
nisms leading to

resource degradation and
assess technological
options.

2. Generate agroecologically
and economically viable
components, acceptable
to farmers, for soif and
water conservation and
management practices.

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

1. Assess the possible
social and environmentai
impact of technological
innovation on shifting
cultivation.

2. Reduce the destnuctive
effects of shifting cultivation.

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

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

1. Identify key agricuitural
sustainability problems and
development opportunities
in the acid-soil savannas.

2. Design technological inter-
ventions tailored to savannd
environments to increase
productivity, while prevent-
ing or reversing resource
degradation.

3. Understand the biophysical
aspects of savanna produc-
tion systems and their
management for sustainable
production.

4. Strengthen national capaci-
ties for designing and
monitoring savanna produc-
fion systems.

1. Understand the dynamics of
land use.

2. Appraise policy alternatives
for improved land use.

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

4. Strengthen national capac-
ity o improve land resource
management.

SOURCE: CIAT in the 1990s and Beyond: A Strategic Flan
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corresponding agroecological and sociceco-
nomic processes, to derive principles in the
form of stochastic and deterministic models.

Expected Outputs

As a result of these and complementary
activities carried out by partners, cutputs are
expected to be delivered in three 3-year
phases.

Phase 1 outputs

On-farm evaluation of the productive poten-
tial, cultural acceptability, and economic viabil-
ity of “best-bet” technologies aimed at arresting
land degradation while being compatible with
gociosconomic and agroecological constraints
and opportunities.

Agroecosystem-wide networks of relevant
research projects.

Initiation of measurement of sustainability
indicators and strategic coefficients for the
understanding of agroecological processes.

Mechanisms that (1) link, in a complemen-
tary fashion, institutions involved in adaptive,
applied, and strategic research; and (2) link
these institutions with those responsible for
designing land use strategies and correspond-
ing policy incentives.

Phase 2 outputs

Assessment of the potential social and
environmental impacts of tested technologies
in selected study areas (e.g., income levels
and employment opportunities, deforestation
and soil degradation rates). This will be accom-
panied by improvements in “appropriate”
technologies, according to feedback on farmer
acceptability and agroecological soundness.

Agroecosystem-wide databases in agroeco-
logical and socioeconomic processes.

Establishment of relationships between
sustainable indicators and agroecological
processes.

Organizational schemes to facilitate the
development and application of land manage-
ment strategies at the micro-basin or
catchment level. These schemes should be
linked with regional and national bodies re-
sponsible for land use policy design and imple-
mentation. Operational information and training
mechanisms would be developed to dissemi-
nate the approach across the agroecosystem
networks,

Phase 3 outputs

Moedels of agroacological relationships that
would predict the sustainability of aiternative
land use strategies and corresponding tech-
nologies under different scenarios, based on
an understanding of biceconomic processes.
Widespread dissemination of sustainable
systems in study areas.

Operational structures responsible for the
development and management of sustainable
land use systems in the study areas, along with
organizational schemes in other areas of the
agroecosystem network.

In terms of actual impact upon land
degradation, by the end of Phase 2, degrada-
tion trends should be visibly declining in the
study areas. The new policy/technology
approach should have set in motion new
environment-friendly land use patterns and
production technologies. Similar approaches
are expected to be initiated in other areas
across the agroecosystem. Atthe end of
Phase 3, land use in the selected areas should
have reached a new equilibrium, compatible
with sustainable development,

Team Composition

A “standard” composition for core teams in
the Agroecosystem Programs should include a
social scientist specialized in farmer decision-
making processes and two specialists in inte-
grated nufrient management: one in
muitispecies systems, and one in nutrient
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cycling. Complementary site-based teams will
depend on the contribution of partner institu-
tions and on project execution phase.

Team leaders have already been recruited
for the three programs, and specialists for the
central teams will be appointed early in 1993.

Resource Allocation and
Requirements

Tables 10 to 12 show the core Senior Staff
positions scheduled to execute the operational
plan of the three programs during 1993-1998,
and the costs associated with the various
research sections.

Description of Senior Staff
Positions?

Office of Leaders. Guide and coordinate
design and implementation of research on
farming systems at the agroecosystem level;
promote and coordinate multidisciplinary and
interinstitutional activities; and establish links
with the Land Use and Commodity Programs
and with other institutions.

T Common to the three programs, except as
indicated.

Multispecies production systems, Forest
Margins and Hillsides. Studies the contribu-
tion of selected crops to the performance of
alternative production systems and their re-
quirements, and identifies appropriate niches
within alternative systems; studies the ecologi-
cal compatibility among components in
multispecies systems; and participates in
selected, highly focused strategic research on
soil/plant relations in production systems,

Soils management, Forest Margins.
Studies physicochemical soil dynamics under a
variety of cropping systems and agronomic
practices; and determines long-term trends in
organic matter, mineral nutrients, and soil
structure in terms of viability of sustainable
systems.

Scils management, Hillsides. Studies
physicochemical soil dynamics under different
management techniques; and defermines long-
term trends in organic matter, nufrients, and
soil structure, with particular attention to ero-
sion ¢control.

Nitrogen cycling, Savannas. Studies
nitrogen cycling in tropical acid soils as an
essential component of sustainable production
where inputs are restricted; determines effi-
ciency of nitrogen fixation and nitrogen losses
in tropical production systems in order to

Table 10. Forest Margins Program. Revised budget for 1992 and projected budgets for
core activities for 19931998 (8Ys = Senior Staff years).
{Constant 1992 US$'000)
1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998
Senior Stalf Position g¥al Amoont] SYs  Amourtl HYs | Amoust| BYe E Amount| SYs Amo;;nl 8Ys | Anount] S¥s-| Amount
T T B
Office of Leader 1300 v 300] 1] 3coi 1§ 300 11 3001 1} 300! 1| 300
Soiis managameantiorganic
matter - =t 1) 2000 %] 200f 1] 200 1} 200] 1! 200( 1 200
Production systems - - 1l 200 ) o200 1 20 17 200 11 2000 t] 200
Anthropology - =] 1! 200! 1] 200] 1] 2zo0| 1] 200( 1| 200{ 1| 200
Total 1, 300, 4] g00; 4! goo! 4| 900( 4| von| 4 soc0| 4| sov
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Table 11. Hillsides Program. Revised budget for 1992 and projected budgets for core
activities for 19931998 (SYs = Senior Staff years).
{Constant 1992 US$'000)

1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 |
Senior Staff P”m‘mmmwm 8Ys | Amount! BYs i Amgunt .EY’ Amount] S¥e | Amount] SYs . Amount S*Ys amnuﬁt" BYs Amoum
Office of Leader Je-«v/~ | 1| sool 1] a0 1] s00] 1| 30| [ soo| 1| so0| 1, am
~ Soils managerment -1 = 1] =0} 1] 230 1| 20| 1] 2s| 1| 20| 1 23
Socivlogy/Anthropology - = t} @0l 17 zoe] | 2oo| 4 200; 1] 200 1, 20
Production systems -l w2000 3 2000 1! 200 1] 200 sf 200 1! 200]
Total 1 300 4] e30| 4] 930/ 4| ss0! 4 830 4| s30! 4] 930
- WY S S i 3 :

Table 12. Savannas Program. Revised budget for 1992 and projected budgets for core
activities for 19931998 (SYs = Senior Staff years).
{Constant 1992 US$'000)
1992 | 1993 | 1994 1995 1996 | 1997 | 1998 |
I —
75‘:31}3{_ S{gﬁfg_slﬁon 8Ys | Amount] SYs . Amount! BYs . Amount| 8¥s ! Amowst’ S5Ys | Amount] SYs | Amount BYs | Amount
Of of Leader (CPLaystems)x] ] 380t 1] 360( 1| 380| 1 380 1| 30| 1] a3s0] 11 as0
"' Crop/pasture syst.: Cerrados 1] gao| 1| 2ao] 1] 20| 1] 2z0| 1| 2ol | z30] 1| 2%
1 Nitrogencyeling = T1 230| Y| @36: 1 230 1] 230] 1| 230 1| 230] 1 =230
Nutrient cyzling 1] 230 1| 230 1| 230 1] 230 1{ 230 1{ 230 1] 280
Eeophysiology 1 o230 1] 2800 v 230 17 230{ 1} 2807 t] 280 1} 230
Farming systems sconomics x| 05| 120( 08| 120 65| 120 05] 1201 05 120{ 05] 120 05 1120
Lianos—based ressarch - - -] 10 - 100} -1 100] -3 100: -~ 1007 -] 100
i ‘ y
Total 55 | 1,400 ) 551,500 55 1,500 | 55 11,500 5.5 (1,500 | 5.5 (1,500 5.5 1,500

S

P

design stable, economically viable systems;
studies processes that control biological fixa-
tion, sizes of nitrogen pools in soils and plants,
and the fluxes among them; and determines
the effects of cropping sequences-particularly
transfer of lagume nitrogen to nonleguminous
crops--and of strategic applications of fertilizer
nitrogen to crops in the nitrogen cycle, particu-
larly the effects on the fixation process.

Nutrient cycling, Savannas. Studies
mechanisms of nutrient cycling in contrasting

cropping systems, particularly phosphorus;
evaluates nutrient pools and fluxes under
contrasting soil systems, crop-pasture rota-
tions, input fevels, and crop sequences; and
develops and adjusts methodologies and
technigues for nutrient-cycling research.

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

Crop/Pasture livestock systems, Savan-
nas {Llanos and Cerrados). Collaborates in
the design and implementation of characteriza-
tion studies, and elaborates appropriate data-
base management tools; and, with other team
specialists, develops simulation models to
describe and test alternative farming systems.

Anthropoiogy, Forest Margins and Hill-
sides. Collaborates in multidisciplinary charac-
terization of farming systems, particularly of
decision-making processes at farm level under

different land use intensities; assists in the
identification of socioeconomic research priori-
ties; and contributes to participatory design and
testing of alternative farming systems with
emphasis on management implications of new
technologies.

Economics, Savannas. Studies economic
performance of altemative farming systems;
contributes to deveiopment and testing of
appropriate models; participates in multidisci-
plinary characterization of farming system, and
their microgconomic, market, and other con-
straints, and helps prioritize alternative re-
search strategies; and collaborates in the
design and testing of biceconomic research at
the farming system level.

lL.and Use Program

Goal

To contribute to the lasting productivity of
fand resources in tropical America, and {c
provide critical inputs to CIAT's Agroecosystem
and Germplasm Research Programs. This will
be achieved by improving the understanding of
the impact of human activilies on the resource
base and, conseguently, formulating appropri-
ate policies and technologies.

Objectives

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

Land use in tropical America is extraordi-
narily dynamic. its pattems are continually
altered by frontier settlement, disturbance of
natural environments, introduction of new crops
and technologies, massive population move-
ments, and rapid economic change. These
patterns have not been systematically charac-
terized, and neither are the reasons for rates
and directions of change well understood.

Activity 1. Identify land use patterns and
problems.

tand use over time, the physical environ-
ment, the development of economic infrastruc-
ture, and demographic pressures will be char-
acterized, with strong emphasis on developing
geographical information systems. The exist-
ing CIAT agreecological database on tropical
climates, soils, and crops will be expanded,
making use of primary and secondary data and
remote sensing.

The program will assist the Agroecosystem
Programs to select regions for case studies
and to prioritize problems across agroecosys-
tems. It will also assist germplasm develop-
ment programs in agroecological analysis, to
define environmental homologues, and fo
develop selection criteria for germplasm
development.

Activity 2. Analyze causal relations
among agricultural technology, socioeco-
nomic trends, policy, and land use.

Geographical and economic modeling will
be used to trace the historical determinants of
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land use patterns, and to assess the

following factors: the influence of the physical
resource base on land use, changes in produc-
tion technology, development of infrastructure,
direct land tenure policies, and indirect policies
such as exchange rates.

This research will help evaluate the relative
importance of factors determining land use and
the optimal methads for modifying it. Priority
will be given to the Agroecosystem Programs'
target regions.

Activity 3. Measure social costs of land
use practices.

A broad range of existing land use
practices are degrading natural resources,
resuiting in widely varying social costs at
highly variabie rates. The program will examine
these practices and the discrepancies among
values for social and private use of natural
resources. These studies will show which
natural resources are at greatest risk and
which land use practices are the most
deleterious. They will suggest where
interventions are most needed to adjust
imbalances between social and private
costs. Conventional economic evaluation of
resources will need to be complemented with
innovative measurements of environmental
impact. Results will help prioritize research
issues in the Agroecosystem Programs.

Objective 2, Appraise policy
alternatives for improved land use

Policy is often crucial in determining
resource use, for example, it determines
access to natural resources and influences
the level of return to private exploitation of
land resources. Much of the policy
affecting resource use is framed within
objectives that lead to unexpected and
unintended land use. Attention will therefore
be paid to policies that regulate access to
land and affect prices, credit, and infrastructure
investment.

Activity 1. Conduct comparative and
historical studies of policy impact on land
i1se.

To cbtain insight into relationships between
palicy and land use, inter-country comparisons
will be carried out. Themes will include policy
impact on land use and technology adoption,
and impact over time of different policies on
the same environment,

Understanding the behavior and objectives
of farmers as land resource managers will help
clarify the links between policy and resource
use. Likewise, agricultural technology has a
major impact on land use, and policy is often
key in determining the economic advantages of
alternative technologies.

Policies must be understood, not only for
their impact on land use, but also in terms of
the socioeconomic forces underpinning them.
Because sociogconomic factors may be more
important than land use outcomes to policy
makers, such factors must be taken into ac-
count when devising sound land use policies.

Spatial models will be developed to reflect
the costs and benefits of palicy and technology
aiternatives. These models will require innova-
tive interdisciplinary inputs to integrate crop
and farm systems with regional environmental
impact and socioceconomic variables.

Activity 2. Support national and regional
entities to design alternative land use
outcomes.

Both natural resource management and
agricultural policy institutions are responsible
for policies affecting land use. The program
will identify institutions interested in participat-
ing in land use policy studies. Although the
program will not make policy recommenda-
tions, it will focus on methodologies to assist
national policy analysts in presenting policy
makers with a range of options and assess-
ment of their probable impact on land use.
Different policy implications for technology
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design and transfer will be examined, particu-
tarly in reference to the environmental impact
of agricultural production.

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

New crops, plant varieties, management
practices, and spatia! and temporal arrange-
ments of production systems greatly influence
land use and resource degradation. Agricul-
tural production techniques have been chang-
ing rapidly in tropical America, with minimal
attention to their impact on the resource base.
Thus ongoing research to increase agricuitural
productivity should take into account the
ecological impact of new technology.

Activity 1. Orient design of new agricul-
tural technology to optimize land use
practices.

Through its studies on land use frends and
social costs of existing land use practices, the
program will assist in designing parameters for
new agricuftural technology. it will work with
the Agroecosystem and Germplasm Programs
and national research institutions o evaluate
the expected environmental impact of proto-
type technologies and to ensure that they not
only increase productivity but also conserve the
resource base.

Activity 2. Monitor effects of new tech-
nologies on the resource base.

Ex ante assessment of the impact of new
technology on natural rescurces is a highly
imperfect art. in the context of rapid technical
change, the program will assist in adoption
studies of new technology, focusing on
changes in land use patterns and environmen-
tal impact within a regional framework.

Objective 4. Strengthen national
capacity to improve land resource
management

Land in tropical America is the resource on
which people depend for their well-being.

Consequently, to ensure sound management
of the region's iand resources, the institutions
and people of fropical America must enhance
their capacity to manage technical and socio-
economic change.

Activity 1. Develop human and institu-
tional resources through collaborative
research and information exchange.

Most research will be carried out by the
program in coliaboration with nationaf institu-
tions. All partners will have distinct compara-
tive advantages, and all will profit from working
together. The program will conduct strategic
research to establish priornity issues and de-
velop methodologies, whereas national part-
ners will focus on solving country-specific
problems. The program will encourage the
national programs to exchange lessons leamed
from these collaborative experiences.

Activity 2. Facilitate articulation amony
agricultural research, resource manage-
ment, and policy institutions.

Land use is affecled by the actions of many
entities, which are often not coordinated with
each other. Information exchange through
workshops, publications, and other media will
help bring together the major actors in land
use--both to increase their understanding of
the complex issues involved and to provide a
forum for initiating actions to solve common
problems.

Team Composition

Team composition is based on the research
priorities described under “CIAT's Role in
Resource Management Research” (p. 48).
Thus, the composition of the central Land Use
team will reflect needs for specialists in agricul-
furai production, environmental degradation,
economics, sociology, policies, and decision
support systems. "Counterparis” in the area-
based teams will complement this research;
their specialization will depend on the main
land use problems in each study area.
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Resource Allocation and
Requirements

Senior Staff positions and the costs associ-
ated with the various core research sections
appear in Table 13.

Description of Senior Staff
Positions

Office of Leader. Provides overall guid-
ance and coordination in identifying research
priorities to develop working plans with the
interdisciplinary team; develops and imple-
ments interinstitutional strategy for land use
analysis in national and regional institutions;
and coordinates with other CIAT units.

Agricultural land use. Assesses patterns
of agricuitural fand use over space and time;
characterizes relations between changes in
agricultural technology and land use; and
monitors technical change and its impact on
[and use dynamics. The specialist will need
sufficient practical knowledge of agricultural
production to interact with agronomists in the
Agroecosystem Programs.

Envircnmental impact economics. Ap-
praises the regional affect of changes in agri-
cultural technology and land use on environ-
ment from an aggregate, social perspective,
maonitors environmental impact of new tech-
nologies, and orients technology design away
from ecological degradation.

Information management. Manages and
integrates unified GIS databases, including
environmental vanables (climate, soils, vegeta-
tion), agricultural variabies (crop and land use
distribution, technology, rotations, input levels),
economic variables (infrastructure, transport
costs, land, and other factor costs), and social
variables (human settlement, migration, popu-
lation growth), develops systems o merge
these databases at different levels of aggrega-
tion for analysis, ranging from continental to
local; and contributes to studies on relation-
ships of these environmental varnables with
land use patterns.

Resource economics. Analyzes land use
patterns from an economic perspective, focus-
ing on influence of land prices and infrastruc-
ture deveiopment on land use; assesses social
costs of resource degradation under varying

Table 13. Land Use Program. Revised budget for 1992 and projected budgets for core
activities for 1993-1998 (SYs = Senior Staft years).
{Constant 1992 USH 000}
1992 1993 1994 1995 1996 1997 1898
| Senior Stalf Position [ SYs | Amount! SYs | Amount| B¥s | Amount! &Ys | Amount| $¥a] Amount| &¥s | Amounl BYs | Amount
1 _
Qffice of Leader {Laryl use
: policy} x 1] 3000 11 3007 17 sool 1) B0l 1 socl 1) 300 1] 300
| Agricufural land use » &/% 1 230 1] =230 1 230 1 230 1 230 1 230 1 230
Ervironm, impact aeeoomHos <,  — - 17 2007 1+ zoor fl 2000 19 2007 4| 2007 1] 200
SiSAntormation menagement 1} 200 1] 200 1) 200] 17 200) t] 2008 1] 200{ 1| 20
Resource economics » -1~ -\ & -7 v o+ b oty 1B50f 1 180 f| 150
Sociotogy | 40| ~| ‘0| 11 i 1] 0| i 0] 1] 150] 1 180
Total 3| 770| 4|v080; S|1150, 61,230 &)1,230] 6:1,230] 61,230
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iand uses and agricultural technologies; and
identifies regional comparative advantages.

Economic policy. Studies effects of
policies—including taxation, credit, infrastruc-
ture investment, and subsidies--on land use
patterns and agricultural technology; and
appraises effect of altemative policy scenarios
on land use patterns. This specialist is not
included in the core budget as he or she wili
come from IFPRI.

Sociology. Analyzes relationships among
social variables (migration, settlement, urban-
ization, demography, population growth), land
use patterns, and agricultural technologies;
and develops database systems on social
variables 50 to understand their effect on
resource use and degradation.

Land use policy. Distinguished decision
makers and/or researchers will be invited, in
the capadcity of visiting senior fellow, to study
for one year the politics of decision making
behind policies related to land use patterns.
Complementary funding will be sought for this
activity.

Expected Outputs

The information and analysis generated by
the Land Use Program's research is an inter-
mediate output, that is, it will be used by the
Agroecosystem and Commodity Programs and
sister institutions (e.g., ICRAF, CIFOR), and for
policy formulation. Within the next 6 years, the
Program therefore expects to pricritize prob-
lems and select sites for the Agroecosystem
Programs; collect information and develop
anatytical models of trends in land use man-
agement of selected agroecosystems with
particular emphasis on zones where area-
based research is located; improve under-
standing of policy options; and improve the
efficiency of national institutions working on
land use issues in resource management.

The specific outputs expected for the
Program's four objectives are as follows:

Objective 1. Understand the dynamics of
fand use in tropical America

improved understanding of interactions
between human activities and the land
resource base, with emphasis on zones
where area-based research is located.

Better appreciation of social and environ-
mentat costs of alternative land resource
uses in those zones.

Methodological frameworks and information
for further land use studies.

Objective 2. Appraise policy alternatives
for improved land use

Improved understanding of policy impact on
land use, with emphasis on zones where
area-based research is located.

Development of altemnative policy scenarios
to improve land use management in those
zZones,

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

Improved understanding of the implications
of technical change for natural resources.

Contributions to the design of technology
for sound land use.

Objective 4. Strengthen national capac-
ity to improve land resource management

Strengthened institutional capacity for land
use analysis and management.

Tighter linkages among institutions influenc-
ing land use.

Complementary Activities

Qutiined area-based research in each
agroecosystam is considered as complemen-
tary. The composition of complementary teams
will depend on the strengths and weaknesses
of consortia members. CIAT may develop
complementary projects and recruit in research
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fields other than those viewed as comparatively
advantageous, if weaknesses in consortia
demand temporary “gap filing.” Examples of
these are specialists in silviculture, forest
management, land use policy, forest policy,
agroforestry, and on selected crops highly
relevant to the Agroecosystems Programs.
However, sister institutions (e.g., ICRAF,
CIFOR, IFPRI, ICRISAT, {FDC, and IBSRAM)
will probably wish to enhance the effectiveness
of their own programs by

depioying staff to integrate their research with
that of other partners in the

consortia-sponsored area projects. Table 14
depicts the proposed CIAT complementary
projects to conduct relevant strategic research
within the consortia-sponsored area projects,
reinforce feedback to HQ strategic research,
and strengthen links and support for national
programs. Although defining specific expertise
is premature at this moment of writing the plan,
a minimum of three experts per agroecosystem
may be required. These requirements, those of
ongoing projects, and network coordinators for
the Hillsides and Savannas Programs are
shown in Table 14.

Table 14. Resource Management Division. Revised budget for 1992 and projected
budgets for complementary activities for 19931998 (SYs = Senior Staff years).
{Constant 1992 US$'000)
1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998
Senior Staff Position 893 | Amount| $¥s | Amount| SYs | Amount| SYs | Amount| SYs Amcunt| S¥e | Amcunt| 8Ys | Amount
Forest marging area projects - - as0| 3| 3550 3; &50f{ 3| s50) 3| 850 A 550
Hillsides araa projects - - 30| 3| B50; 3; 580, 3] 550 3| 6550:; 3| BE
Network coordination:
Hillsides - - - -1 1! 1807 1) 2807 1l @250 1| 280, 1] 250
Savannas - - - ~i 1! sl 1) 2s0; 1| 2O 1| 280 1) 25
Hilisicies:
integrated crop/scil
management —% 1806] 17 1800 1] 180 1 130} 1y 130] §| 130 1| 130
Savannas:
improvad native grassiand 1 51 1 65 1 65| - e - - - - -
Toral 1| 195 6§ 885 10 z,sssf 91,730 911,730 ai”wi 91,730
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INSTITUTIONAL DEVELOPMENT

CIAT's Strategic Plan for the 1990s de-
scribes two interrelated perspectives of the
centers approach to technology development.
They are an increased emphasis on the pro-
duction systems in which agricultural develop-
ment occurs; and the realization that integraied
solution models require the pariicipation of
many actors. In the case of commodity re-
search, the systems perspective focuses on
germpiasm development and component
technologies for specific agreecological pro-
duction environments. In the case of resource
management research, this perspective fo-
cuses on selected, important agroecosystems
within which resource management problems
can be coherently approached. The second
perspective implies that technology generation
is a highly participatory eéndeavor in which
interinstitutional coordination and mutual
support are as important as the research
activities themselves,

CIAT is in a unigue position as an intema-
tional research organization to assume strong

leadership, not only in high-pricrity research
but also in providing an international focus for
other institutions' research. By contributing
appropriate platforms, CIAT can make it pos-
sible for international centers and national and
regional programs to contribute their energies
and expertise in a collaborative fashion to well-
defined research agendas,

Consequently, the Center plans o contrib-
ute to interinstitutional work through roles that
woulid advocate the need for research and
development in CIAT's commodity and agro-
ecosystem domains; develop international
information support mechanisms; and provide
training in areas of CIAT's research.

Although the various institutional develop-
ment roles are assumed by the respective
research programs and the Center as a whole,
a well-defined support program--describad
below--assists them to exercise these roles
effectively.

Institutional Development Support (IDS)

Goal

To assist CIAT's research programs in
strengthening the capacity and increasing the
efficiency of national and regional research
systerns to contribute to sustainable agricul-
ture.

Strategies

Strategy 1. Strengthen national research
institutions by providing advanced training
for scientists and delivering specialized
information through documentation sys-
tems, library-based services, and publica-
tions.

Strategy 2. Enhance the efficiency of
national research systems and facilitate
their linkages with develiopment activities
through multi-institutional collaborative
projects.

Strategy 3. Contribute to the formation
and strengthening of national and regional
training organizations to train professionals
dedicated to commodity production and
adaptive research.

Activities
Activity 1. Training.

The aim is to move gradually from a general
to a specialized focus, that is, introductory
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research training will be phased out as it is
taken over by national or regional institutions
with the support of Activity 2. At the same time,
individualized training at headquarters will
become highly specialized, focusing on mid-
career scientists, and master's and doctoral
candidates. As many as 100 such trainees
would be expected every year once the shift
from introductory to advanced research training
is accomplished.

Group training will also become more
advanced and specialized. The number of
courses will decrease from the current five to
two or three advanced courses per year,
involving as many as 680 participanis.

Activity 2. Training of trainers.

With respect to Strategy 3, the objective is
to phase out fraining of technology intermediar-
ies and entry-level researchers. A two-pronged
approach will be followed: encouraging institu-
tiocnalization of national and regional {raining
bodies for entry-level researchers and technol-
ogy intermediaries; and training trainers in
research and production methods, coursa
organization, and adult education. These
efforts will be accompanied by the develop-
ment of training materials {o be used by the
new trainers.

A major effort in training trainers is aiready
under way. It focuses an commodity-specific
training programs at subregional levels where a
cadre of commodity specialists exists and there
is political support for such efforts. This is the
case for Central America and the Caribbean for
beans, the northem Andes for rice, and the
Southern Cone for cassava,

Activity 3. Conferenices.

Conferences are a major toot for facilitating
interactions among CIAT, its partners, and
other stakeholders through information ex-
change, discussion of research issues, and
interinstitutional cooperation. The program’s
support for conferences includes planning,

logistics, and assistance in facilitating partici-
pant interaction.

During the last decade, CIAT held an
average of four “large” and four “small” confer-
ences per year, each with approximately 80
and 15 participants, respectively. During the
planning period, the number of conferences for
the Germplasm Development Division is likely
to be unchanged. A reduction in applied and
adaptive research meetings will be offset by an
increase in advanced research network meet-
ings. In addition, the Resource Management
Research Division will convene about eight
working meetings per year.

Core funds will cover oniy the salaries of a
minimum cadre of conferences support staff
plus "seed money” for the first steps toward the
arganization of conferences. Complementary
sources will be sought to meet the remaining
funding needs (see p. 68-69).

Activity 4. Communications.

Information gathering and dissemination
are, respectively, an input to and an output of
CIAT's program strategies. Communication
media production for both purposes is the
responsibility of the IDS. The main communica-
tion objective will be 10 serve a larger and more
diversified audience with products targeted to
specific audience subgroups.

New members are joining the germplasm
development research audience: natural
resource researchers, technology intermediar-
ies, and professionais in higher education. In
addition, CIAT's shareholders, natiohal and
international decision makers, and public
opinion groups at large must be informed of the
Center's activities with a view to sustaining and
strengthening their favorable attitudes toward
CIAT.

The contents of communication media will
include, inter alia, consolidated research
results, research methods, sustainable agricul-
ture, management characieristics of technolo-
gies, seed-embodied technologies,

66



Ll Chapter 4

coliaborative research activities, and scientific
events. Formats and types of communication
media will include builetins, monographs,
reports, manuals, proceedings, catalogs,
newsletters, audiovisual units, videotapes, and
diskettes.

Activity 5. Bibliographic information
services.

Rapid access to woridwide bibliographic
information is essential for CIAT scientists: this
is the central responsibility of the program's
Information Unit. These services are shared
with national program colleagues, thus contrib-
uting to Strategies 1 and 2. Other contributions
are networking with national program libraries,
training their staff in advanced information
management, and assisting national program
scientists in accessing bibliographic sources.

CIAT's bibliographic information services
have been recently modernized. Future activi-
ties will seek to keep CIAT at the forefront of
information management developments; to
further facilitate access by national program
members to CIAT's information resources; and
to enhance national program information
systems through networking, training, and role
modeling.

Information products and services are
current awareness publications {on paper or
diskette}, national, germplasm development-
onented bibliographies; quick bibliographies on
current germplasm development-related topics
of interest; bibliographic searches in the
Center's databases (CATAL, CINFOS,
SERIAD) and CD-ROM databases; worldwide
on-line searches in external databases; and
photocopying services.

Activity 6. Support through
interinstitutional mechanisms.

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

Interinstitutional efforts will be supported by
the IDS with partner identification, project
design, and establishment of effective interin-
stitutional linkages. Each collaborative project
will therefore receive enhanced performance
planning and monitoring that will contribute to
increasing the project's accountability. Interin-
stitutional projects will be used as training
grounds for naticnal program scientists and
decision makers.

To support interinstitutional aclivities, the
IDS has set up a Project Design Office, led by
a project design and development specialist.

Activity 7. Institutional information
system.

To support the program's strategies, an
information system on pariner and collaborat-
ing institutions is being established. This
system will also assist other CIAT programs'
collaborative efforts and help prioritize and
target the Center's institutional development
activities. The system, which will be built upon
existing databases and with the cooperation of
other programs and units, should be fully
operational by 1994.

Resource Allocation and
Requirements

Senior Staff positions scheduled for the
execution of the operational plan of Institutional
Development Support during 1993-1998, and
the costs associated with the various opera-
tional sections, appear in Table 15. A summary
description of each Senior Staff position pro-
posed for the planning period follows.

Description of Senior Staff
Positions

Associate Director for Institutional Rela-
tions. This pasition has two roles; (1) to pro-
vide continuity to interinstitutional agreements
and arrangements, and to represent CIAT
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Table 15, Institutional Development Support. Revised budget for 1992 and projected
budgets for core activities for 19931998 (SYs = Senior Staff years).
(Constant 1992 US$'000)
1992 1953 1994 1995m 1996 1987 [ 1958 '
Senior Staff Position 5¥s | Amount] S¥s | Amount| SYs | Amount] SYs | Amourt! SYe | Amount] 5V | Amount| SYe | Amount
Associate Director for
instiiutional relations 1 2e8 1 b 1 228 1 228 1 228 1 228 1 228
Professional development ~; 407 -l 480] -] 460} - 480! ~i 460 | 48C| -| 460
Conferances -] 240 -1 240 ~1 P40 - 240 ~1 240 -l 240 w240
" information and documentationt 1! 885 550 550 550 11 550 11 550 550
Communication/Public affairs 271,031 211,031 21103 2] 2105 2! 1,031 2) 103
Project design ® 1 o 1 - - - - 1 - -
Qther ;-1 368 - -1 - - = o L i -
Total 52912 % 2509 52,509 512,509 512509 512,508 52,509

l a. Paid from indirect costs recovery.

before other institutions; and (2) to provide
leadership and assume responsibiiity for IDS
activities, which are carried out in close col-
laboration with CIAT's research programs and
units. Coordinates postgraduate training and
fraining in adult education, group dynamics,
and interpersonal commuonication skills; and
oversees support to CIAT conferences.

Communications and Public Affairs Unit:
The Unit will have the following staff:

Unit Head. Designs and implements infor-
mation strategies aimed at promoting
CIAT's research among the Center's share-
holders and relevant policy-making groups;
and oversees the development, production,
and distribution of CIAT's research informa-
tion output.

Science Information. Produces ClAT's
research information products.

Information and documentation. Main-
tains cost-effective bibliographic information
services at the technological forefront.

Project design. Provides expertise on
project design and development.

Compilementary Activity

CIAT will seek special project funds to
undertake a major effort in support of
Strategy 1 and corresponding activites, par-
ticularly those of training trainers. This effort
aims to consolidate national programs’ capacity
to train their entry-level researchers and tech-
nology transfer cadres. The resulting training
teams will undertake responsibilities tradition-
ally carried out by CIAT staff, thus relieving the
Center of a heavy training load.

This activity will be jointly carried out by
CIAT and collaborating research and develop-
ment instifutions, It seeks to identify and
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analyze national and regional training needs
and resources for technology transfer; provide
groups of qualified professionals with opportu-
nities for training in the pianning, execution,
and evaluation of training programs and events
for technology transfer personnel; and foliow
up and evaluate the ultimate effect of such
training on agronomic practicas by farmers and
technology transfer agents, The proposed
budget for this complemeniary activity appears
in Table 186, Part of the resources will be for
developing training materials that can be used
as teaching aids by trainers and adapted as
technology transfer tools for technicians.

Expected Outputs

The IDS's general output, to be achieved in
collaboration with the other CIAT programs, will
be national research institutions with an in-
creased technical capacity to perform their role,
and more effective and efficient national and
regional research systems for sustainable
agriculture.

Component outputs for this enhancement
of research institutions and systems will be:

Trained researchers. individualized and
group training will open about 800 training
opportunities for researchers during the

planning period, However, the actual num-
ber of persons invoived will be 400-500
because some individuals will participate in
various events,

Subregional training bodies for entry-leve!
researchers and technology intermediarnes,
endowed with well-prepared trainers and
appropriate training materiais. Six
subregional teams will be formed, with 25
trainers each, equipped with 40 instruc-
tional units consisting of written and visual
aids and evaluation instruments. These
training teams are expected to offer com-
maodity-specific production training to about
2500 technology transfer professionals over
the planning period.

Improved access and therefore greater use
by national professionals of relevant infor-
mation; national programs supported by a
stronger network of agricultural libraries,
especially in Latin America and the Carib-
bean; improved access to information by
scientists; and increased information use by
research systems.

Improved communication of CIAT achieve-
ments {0 a larger and more diverse audi-
ence, with products targeted to specific
subgroups; additional capacity for writing

Tabie 16. Institutional Development Support. Revised budget for 1892 and projected
budgeis for complementary activities for 1993~ 1998 (SYs = Senior Staff years).

{Constant 1952 US$'000)
1992 1883 1994 1995 14896 1997 1998

Senioe Staf Position 8Ys | Amount| Svs | Ameunt! S¥s | Amourt] SYs | Amount| BYs Amount] S¥s | Amount! 8V | Amount

Deveicpment of regional ! |
Wraining capacity | -] 800} -~ 800, ~] 600 -! 800; -] 400, -~ 200] -| 100
Conferences E - 1 - 30| - a0 -| so| -| seol -] a] -| =00
Total E -i GO0 " 00 -| 909 -1 9o - ?00{’ -1 50D -1 400
; e
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and audiovisual production will be devel- other media. Production volume is expected
oped; and publication facilities upgraded to to increase significantly over the planning
include desk-top and electronic publishing period.

and printing equipment as required by

increasing demand for publications and interinstitutional research and development

projects.
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RESEARCH SUPPORT

The Biotechnology Research Unit (BRU),
the Genetic Resources Unit (GRU), and the
Virology Research Unit (VRU) provide research
support to CIAT's Programs. Research Support
also includes Visiting Scientists and
Postdoctorals, Research Services, Research
Stations, Information Management Systems,
and Impact Assessment Research.

Table 17 provides an overall summary of

projected budgets for the research support
core activities during the planning period.

The Deputy Director General for Research
guides and oversees the various research and
support units to ensure integration of efforts
and cost effectiveness. Organizational respon-
sibilities are depicted in Figure 1 (p. 105}
Impact Assessment reports to the Director
General.

Biotechnology Research Unit

Goal

To develop applications of modern biolagi-
cal methodologies for increasing the efficiency
and cost-effectiveness of CIAT's strategic
research. The Bioctechnology Research Unit
(BRL) is designed to perform as a problem-
solving, scientific bridge to the development of
productive, stress-tolerant germplasm for
sustainable agroecosystems

Strategies, Objectives, and
Activities

Strategy 1. Integrating biotechnology
with CIAT's strategic research

First, in cooperation with CIAT scientists,
the BRU will identify those relevant constraints,
objects of CIAT's sfrategic research, that are
amenable to biotechnology solution or more
basic research. The BRU will globally monitor
basic research developments and bring CIAT
new information and methodologies. The BRU
will cooperate with program and unit scientists
to use and scale bictechnology methods and

technigues. integration with advanced research
networks will be essential to implement this
strategy.

In integrating biotechnology with CIAT
research, the BRU will address three general
objectives: (1) characterization of germplasm
genetic diversity: plants and associated micro-
organism populations; (2) broadening the
genetic base of crop species; and (3) crop
germplasm enhancement.

Strategy 2. Networking

The BRU will cooperate with CIAT research
programs and units to bring prioritized research
constraints to the attention of the world scien-
tific community and donors. This exercise will
lead to international cooperative efforts and
establish effective research links between
basic research institutions with CIAT's strategic
research. In bridging biotechnology with the
NARS of developing countries, the Unit will
cooperate with CIAT research programs and
the Institutional Development Support (iIDS) to
provide training opportunities in biotechnology
methods and techniques.
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Table 17. Research Support. Revised budget for 1992 and projected budgets for core
activities for 1993—-1998 (SYs = Senior Staff years).

(Constant 1892 US$000)
1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998
Henior Staff Position | avs | Amount] 8Ys Amount| 8vs | Amoust! S¥e ! Amcunt] SYs! Amount! SYs | Amount] BYs | Amount
Biotechnology research
Tissug culture/Physiclogy
{Unil Haad) 1 170 1 170 1 170 1 188 L 188 1 200 1 200
Molecular bicchemastry 1| 165 1 w5 11 168 1) 170 1 170 1 175 ii 175
Molecular genstics 1{ 185 11 186 1) 85 ) 170 1] 170 11 178 1 175
Virology research
~ Virciogy 1 $] 176f 1) 176 V| 1F& 1| 178 1; 176 1 178 11 178
T Virclogy B 1 178f 1§ 178 11 178 1l 1763 1| 176 1] 178 1) 176
Genetic resources 1 £49 1 680 4 700 1 ™3 763 1 783 1 783 {
i Research services -l asel | 43| -1 ass| ~] 438] -| 438 -~ 438 -] 438
Research stations
Field oparations 1) an 1 773 11 773 1] 73 1] 713 13 773 1; 773
Carimagua ~ Llanos ~| 347; —| 347 7 347 ~) 3V ~| BT -| 47| ~| 347
Information management ~| 2831 ~| P886) -] 286| ~] 28B| ~| 2B ~: 286, -~ 266
Biometry suppoit ~| ze4| -1 224, | 224 -| 224] ~| 224} -1 2241 | 224
Visiting scientists and
postdociorals -1 s32] -1 B32. - %82 -3 532, | B32: ~| B38| | 5
impact assessment ; - -t 1| zoo| s, =20, t; @s0| 1| /O] 1) 00| 1| 300
Total E 74,195 84,332, 84352 84483 8 4.493? 84,585 84,585
i - ) S ]

Objective 1. Characterization of ge
netic diversity, broadening crop ge
netic base, and germplasm

enhancement

Activity 1. Understanding genome struc-

ture,

Development of genetic fingerprinting and
molecular maps will help characterize more
precisely the core collection of beans and
cassava, and describe and interpret genetic
variation in beans, Brachiaria and Arachis
germplasm, associated microbial {pathogenic
and beneficial), and arthropod populations.
This work will iead to the detection of useful
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genetic variability in crop gene pools, localiza-
tion of important traits by gene mapping, and
methods for monitoring microbial and arthropod
population dynamics.

Activity 2, Plant manipulation for broad-
ening the genetic base and germplasm
enhancement.

Molecular markers, such as RFLPs and
RAPDs, and linkage maps; tissue culture clonal
multiplication and plant regeneration from
somatic and reproductive tissues; gene isola-
tion and cloning; and genetic transformation
techniques will be developed to strengthen
methods for genome manipulation, ultimately
broadening the genetic base of CIAT crops for
better adaptation to agroecosystems.

Broadening the genetic base of crops and
germplasm enhancement will follow three
interreiated routes:

tnhancing intraspecific genetic recombina-
tion through haploid and double-haploid
induction in cassava and Brachiaria spp.;
somacional varigtion of Brachiaria sp.,
Arachis pintoi, Stylosanthes, and beans,
molecular markers assisted gene tagging
and analysis of quaniitative trait loci in
beans and cassava.

Enhancing interspecific genetic recombina-
tion through immature embryo rescue and
culture for introgression of useful traits to
common beans from P, goutifolius and
other Phaseolus spp.; through species-
specific molecular markers for introgression
of wild Manihot traits to cassava; and
ultimately, development of interspecific
gene pools for use in germplasm enhance-
merd.

Development of nonsexuat recombination
methods through gene transfer and expres-
sion in cassava, beans, and Stylosanthes.
Agrobacterium-mediated and direct DNA
gene transfer methods of genefic transfor-
mation will be developed. Useful genes for

transformation witl be made available
through the advanced networks, coliabora-
tive projects, donations, and eventually by
CIAT's own research.

Activity 3. Cryopreservation of genetic
variability.

Tissue culture and cryopreservation tech-
niques will be developed for the long-term ex
situ conservation of vegetative and reproduc-
tive plant tissues and organs in cassava, and
selected tropical forages, trees, and shrubs.

Objective 2. Studies in adaptation
mechanisms for broadening genetic base
and germplasm enhancement

Activity 1. Strategic research on mecha-
nisms in pathology, entomology, pfant
physiology, and nutrition in CIAT programs
will increasingly benefit from the Unit's
research with biochemical and molecular
genetic methods. ldentification of the fac-
tors underlying selected plant-biotic and
abiotic stress interactions will be followed
by development of effective germplasm
screening techniques.

Modem methodelogies for gene identifica-
tion, isolation, and cioning will be undertaken in
cooperation with advanced research
institutions.

Activity 2. Host-insect pest reiations:
burrowing bug and whitefly in cassava.

Activity 3. Host-pathogen relations:
anthracnose in Stylosanthes and beans;
bacterial blight in beans.

Activity 4. Photosynthetic adaptation
mechanisms: cassava.

Activity 5. Nutrient uptake efficiency and
root structure: beans, tropical forages;
afuminum tolerance in tropical forages.

Objective 3. Institution building

Activity 1. Consuitation with scientists
from developed and developing countries to
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set up priorities for biotechnology research
and organize biotechnology research net-
works for cassava, beans, and selected
tropical forages.

Activity 2. Training activities will take the
form of short- and medium-term in-service
training, short-term study leave, intensive
short duration courses, and advanced
degree theses,

Activity 3. The Unit will organize updat-
ing seminars and courses on cellular and
molecular genetics or specialized topics of
biotechnology for CIAT research programs.

Activity 4. The Unit will inform and keep
national programs up-to-date on issues
such as biosalety and preveritive and defen-
sive protection of inteflectual property.

Resource Requirements

The BRW's requirements for core resources
are listed in Table 17,

Description of Senior Staff
Positions

Three core positions in the areas of plant
and cell physiology, molecular biochemistry,
and molecular genetics are considered the
minimum essential strategic research team for
the development of biotechnology methods at
CIAT in the period 1993-1998. A complemen-
tary position in the area of microbial genetics is
proposed.

Plant physiology (Head of Unit}. In charge
of cell and tissue culture research and genetic
transformation/plant regeneration. Links the
Unit and programs' research activities in the
area of cell and tissue culture. Responsible for
assisting CIAT commodity programs to orga-
nize and initially coordinate the respective
biotechnology networks, and to organize CIAT
biosafety guidelines and matters relating to
preventive protection of biotechnology products

and processes, and biotechnology training
activities.

Plant molecular biochemistry. Provides
basic research support to commeodity programs
in the characterization of pathogenic
microorganisms, and plant biotic and abiotic
interactions at biochemical and molecular
levels. The aims would be fo identify the fac-
tors involved, and help with germplasm screen-
ing and enhancement activities involving the
use of immunoassays, genetic probes, and
biochemical assays. Provides necessary
technical support for genetic manipulation of
CIAT crops. Links the Unit and programs’
research activities in the area of biochemistry
and molecular biojogy.

Plant molecular genetics. Develops
applications of molecular genetic markers and
maps in germplasm characterization and
enhancement to facilitate gene tagging of
important traits and genetic fingerprinting of
selected germplasm. Links the Unit and pro-
grams’ research activities in the area of mo-
lecular genetic markers and mapping.

Complementary Activities

CIAT will seek extra-core resources for the
Unit as listed in Table 18. included in these
resources is a principal scientist position for
microbial genetics. The principal responsibility
of this scientist will be to characterize the
genetic mechanisms of plant-microbial associa-
tions, with special attention to the rhizosphere
and plant endophytes. The purpose is to
improve nutrient uptake and cycling processes
of CIAT crops, as weli as to explore the devel-
opment of safe integrated management of
pests and pathogens. This scientist will interact
closely with CIAT research programs in the
areas of microbiology, pathology, and soii/plant
natrition.

Should the complementary resources
describad here and those for coordinating
advanced research networks (as described
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Table 18. Biotechnology Research. Revised budget for 1992 and projected budgets for
complementary activities for 19931998 {SYs = Senior Staff years).
{Constant 1992 US$000)
1992 1993 1994 1995 1996 1997 1998
Senior Siaff Position SYs | Amount BYx | A t| SYsi A SYs | Amount 8Ys | Amount] S¥s | Amoust! SYs | Amount
Microbial genetics - - 17 218 1, 215 1, 215 1, 25 1 215 1, 215
Bean molscular mapping and
resistance mechanisms # - 54 ~ 57 - 60 - &3 - & — - -
Cassava molscular mapping ® - 8 - 83 - 8 - - - - - -1 =
Rice biotechnology ® -] 80 - e -~ 80 -] @ - - - R -
Bean transformation ® - - - 15 - 5| - 15 - - - - -
Total budgeted in research _
programs @ —| 224 1 457 1 460 1 383 1 281 1 231_5{ 1218
Total budgeted in
Biotechnology - - 1] ®;5 1] 215| 1| 215, 1] 218 1| 215| 1| 215
a. Project is also shown and accounted for in the propoesed budget for complementary aclivities of the respective
rasearch program; the project is repeated hera for the purpose of comprohonsiveness.

under the Bean and Cassava Programs) be
available, the Unit can engage in the following
additional activities:

Objective 1. Characterization of
genetic diversity, broadening crop
genetic base, and germplasm
enhancement

Activity 1. Understand the genome
structure.

Develop genetic fingerprinting and molécu-
lar maps of cassava and wild Manihot spp. in
cooperation with the Cassava Program;
collaborate on genetic fingerprinting of rice
blast with the Rice Program; develop the
molecular map of other Phaseolus spp., start-
ing with tepary bean.

Activity 2. Plant germplasm enhance-
ment,

Enhance intraspecific genetic recombina-
tion of rice through double-haploid induction;
molecular marker-assisted gene tagging and
analysis of CITL for rice biotic stresses.

Develop naonsexual gene transfer methods
for rice and beans.

Activity 3. Germplasm cryopreservation.

Develop tissue culture techniques for
cloning and cryopreservation of MPFTS in
cooperation with the GRU and the Tropical
Forages Program.

Objective 2. Studies in adaptation
mechanisms for broadening genetic
base and germplasm enhancement
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Activity. Host-insect pest relations:
bruchids in beans, spittiebug in Brachiaria
spp.

Objective 3. Institution building

Activity 1. Cooperate with CIAT research
programs in organizing advanced network
meetings, training, and production of net-
work communication media.

Activity 2. Organize short-term advanced
training courses on biotechnology methods
for Latin American scientists.

Activity 3. Conduct advanced thesis
research projects.

Expected Qutputs

Objective 1. Characterization of genetic
diversity, broadening crop genetic base,
and germplasm enhancement

Molecular maps. The first framework of the
cassava and tepary beans linkage maps will be
avaiiable in 1994 and the number of molecular
markers of the bean map will be increased,
using cDNA probes and RAPDs.

Genetic fingerprinting. Methods will
become available for characterizing cassava
and Phaseolus beans core collections, and
selected MPFTS genetic variability, using
hypervariable probes and synthetic oligonucle-
otides with PCR. Current DNA fingerprinting
techniques for pathogenic microbial popula-
tions, such as Pyricularia in rice, Xanthomonas
in beans, and Colletotrichum in Stylosanthes
and beans, will be further developed and used
in CIAT research programs. Similar techniques
will allow a better understanding of microorgan-
ism population dynamics, especially in the
rhizosphere. This information will be useful for
the management of pest and pathogen biocon-
trol and for enhancing nutrient use efficiency
by the plant.

Gene tagging. Technology for establishing
tight linkages of relevant traits with molecular

markers (RFLP and RAPD} will be used in
germplasm enhancement by CIAT scientists
with rice and beans first, then with cassava,
and possibly with Brachiana spp. Similar
approaches will be developed to allow analysis
of quantitative traits at the molecular level with
all CIAT crops.

Trait introgression. Tissue culture tech-
niqgues will be expanded to help achieve intro-
gression of useful traits from distant Phaseolus
spp. sources to commeon bean through inter-
specific hybridization. Molecular linkage maps
and DNA fingerprinting techniques will be also
used to increase introgression efficiency. Later,
a similar approach will be developed for cas-
sava and selecied tropical forages. Interspe-
cific gene poois will be developed for use in
germplasm enhancement.

Cryopreservation. Cryogenic technigques
for long-term conservation of cassava germ-
plasm that save labor, space, and costs will be
available in 1994-1995. Implementation of this
technology for other CIAT crops will be
evaluated.

Nonsexual gene transfer. Genetic trans-
formation methodologies for the introduction
and stable expression of selected genes, such
as the coat protein gene in cassava and beans,
will be developed. Use of Stylosanthes and rice
as model systems will accelerate progress in
this field. Plant regeneration techniques, a
prerequisite for genelic transformation, will be
developed and/or improved,

intravarietal genetic variability. Efficient
plant regeneration protocols from somatic and
reproductive {microspores) cells will be devel-
oped to generate lines with variable root-shoot
morphology and physiolegy. These techniques
will be used as tools in plant/root-soil nutrient
studies with Styfosanthes, Brachiana, and
Arachis.

Objective 2. Studies in adaptation
mechanisms for broadening genetic base
and germplasm enhancement
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Basic analytical biochemical and molecular
tools for identifying factors involved in plant-
biotic and abiotic stress interactions will be
implemented by the Unit, that is, separation
technigues (HPLC), detection techniques
(immunoassays), construction of genomic and
c¢DNA libraries, gene isolation and cloning, and
in situ hybridization techniques.

Efficient screening and better manipulation
of traits will be developed on the basis of prior
identification of (1) resistance-tolerance factors
underlying plant-biotic and abiotic stress rela-
tions such as the burrowing bug and whitefly in

cassava, spittliebug in Brachiaria, bruchids in
beans, and anthracnose in Stylosanthes and
beans: or (2) adaptation mechanisms such as
photosynthetic efficiency in cassava, and
nutrient uptake efficiency and root structure in
beans and tropical forages.

Objective 3. Institution building

A two-way bridge between developed
country institutions and national programs of
developing countries will be established to
transfer information and technologies, and to
develop awareness of critical issues on bio-
technology research and technology transfer.

Genetic Resources Unit

Goal

To assemble, conserve, and characterize
all critical germplasm resources in Phaseolus,
Manihot, and several genera of tropical for-
ages, and to research those collections so that
they can be used more fully by international
prganizations and national programs

Strategy and Activities

All research activities will focus on aspects
of strategic value for future research purposes
in coltaboration with CIAT's programs and
units. The Unit's research covers a wide field
that includes taxonomy, reproductive biology,
evolution, genetic diversity, germplasm conser-
vation methodology, and seed physiology.
Ultimately, the Unit is responsible for increas-
ing knowiedge on germplasm, which, in tum,
will help improve efficiency in germplasm
management and enhance germplasm use,

Activity 1. Phaseolus {bean) germpiasm.

Acquisition and introduction will involve
the following:

Backlog germplasm. About 6000 bean
accessions have been introduced to CIAT

but have not passed through the guaran-
tine process and are thus not available for
use. This backlog germplasm, introduced
mainly from other continents, will be
processed under quarantine regulations
established by the Instituto Colombianc
Agropecuario (ICA). A new guarantine
greenhouse in Bogota will become avail-
able early in 1992,

Wild Phaseolus species. Even though
CIAT does not have a world mandate for
wild Phaseolus species, this germplasm
will become important to the Center's
strategic research, especially in light of
recent biotechnological developments.

Bean genetic stock collection. The use of
genetic stocks--such as biochemical and
morphological mutants, isogenic lines, and
aneuploids—-has been instrumental in
modermn biology advances. The use of
such mutants will become increasingly
important for strategic research on com-
mon bean germplasm.

Duplicating the coliection and long-term
storage capacity involves;

Duplication. Safe duplication of the collec-
tion is being carried out under agreements




O Crapter 5

with CATIE in Costa Rica and the Centro
Nacional de Recursos Genéticos
(CENARGEN) in Brazil. Thus far, 21,390
and 3,019 accessions, respectively, have
been sent to these two centers.

Storage. The GRU has a cold room (-20 °C)
for long-term storage of germplasm; how-
ever, only 4200 accessions are now stored
because of lack of seeds,

Health status of the collection. Preserving
the seed health of germplasm for international
exchange is a major concern of the intema-
tional germplasm community. The unit will
soon implement a new system of seed produc-
tion under strict quarantine conditions and
proper pathological checking.

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

Collaborative germplasm research in-
¢ludes studying:

Qutcrossing (allogamy) freguency. All of
CIAT's common bean accessions are grown
in the field for seed increase. if outcrossing
accurs during seed increase, some of the
seeds harvested will be genetically contami-
nated. Thus, research on allogamy fre-
quency was recently initiated as part of a2
collaborative project between CIAT and the
IBPGR.

Genelic diversity. Understanding the
genetic structure of bean germplasm is key
to the efficient management and use of
germplasm. Biochemical markers have
heen successiully used, contributing to
better understanding of gene pools and the
origin of bean species. In collaboration with
the BRU and other advanced laboratories,
germplasm will continue to be analyzed,
especially with new molecular markers.

Linkage maps of all cultivated bean spe-
cies. The use of three cultivated bean
species {(P. acutifolius, P. coccineus, and P,
lunatus) as sources of important traits for
comman bean improvement has been of
major interest to bean geneticists. The
recent development of an RFLP map for P.
vuigans is an opportunity to deveiop RFLP
maps for related species. The maps will
provide better understanding of the mecha-
nisms underlying cytogenetic barriers that
have prevented the effective use of those
species. This work will be carried out in
collaboration with the Bean Program and
the BRU through complementary funding.

Activity 2. Tropical forage germplasm.

Acquisition and introduction. There are
already large comprehensive collections of key
tropical legume and grass species. Their
growth will slow down as they are limited to
germplasm essential for filling known genetic or
geographic gaps. About 400 accessions from
the joint coliection missions in the African
countries by CIAT and [LCA have yet to be
introduced to CIAT. Given the new orientation
of CIAT's Tropical Pastures Program {now
Tropical Forages Program), new herbaceous
germplasm with adaptation potential for higher
altitude, acid soils will be acquired.

MPFTS, adapted to acid soils, will also be
introduced, in collaboration with national and
international institutions such as the ICRAF
and the IBPGR. The GRU will assist the
Tropical Forages Program to introduce materiai
in such aspects as joint collection, coordination
with national and internationat institutions, and
quarantine.

Duplicating the collection and long-term
storage. In the past, more than 2300 samples
were prepared for safe duplicate deposit even
though CIAT had no agreements for safe
duplication with other institutions. At present,
about 3600 samples are under long-term
storage; monitoring of their seed viability will

8



Ll Chapter 5

start. Further efforts for seed increase of key
genera will be made.

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

Documentation and data management
involves:

Plant descriptors. CIAT should take a
leading role in developing and establishing
plant descriptors for tropical forage germ-
plasm, taking advantage of existing consid-
erable expertise in germplasm characteriza-
tion and preliminary evaluation.

Characterization and passport data. Al-
though tropical forage germplasm was
characterized by the former Tropical Pas-
tures Program and the GRU, these data are
not easily accessible. Passport data of
many accessions registered since the
1970s are incomplete.

Computing germplasm management. For
more efficient germplasm management,
data on seed increase, distribution, and
inventory, as well as from field coltections,
need to be correlated with each other and
with the general database.

Activity 3. Cassava {(Manihot)
germplasm.

The GRU will take full responsibility of
cassava germpiasm management. This in-
cludes the coilection, conservation (field and in
vitro), characterization, and documentation of
cassava and wild Manihot species. In close
collaboration with the Cassava Program, the
BRU, the VRU, and the DSU, the following
activities will be carried out:

incorporation into the germplasm collection
of additional existing Latin American and
Asian materials and new accessions col-
lected in field expeditions, mainly in Brazil.

Selection and study of representative
subsets of the collection as a means of
streamlining the conservation and charac-
terization of genetic variation within M.
esculenta.

Acquisition and introduction. By 1887, the
cassava field germplasm bank (4877
accessions at present) will have been
increased by about 1500 accessions. CIAT
recently received about 800 accessions
from Brazil, which makes the collection
comprehensive in terms of germplasm from
centers of primary genetic diversity.

Health status of the collection. Germplasm
exchange of clonally propagated crops
needs extra care. Frog skin disease is of
special concem because it is endemic to
Colombia and adjacent countries and there
is no reliable serological method for detect-
ing it. In collaboration with the VRU, the
GRU will “clean” and index all important
accessions in the germplasm bank.

Establishment of a comprehensive wild
Manihot collection. Although the potential
value of wild Manihot species as new
sources of useful traits for cassava cultivar
improvement has been well established,
there is no germplasm bank holding an
adequately comprehensive number of wild
Manihot accessions. The GRU will make
the wild collection available for the Cassava
Program which will evaluate the collection
for its potential contribution to cassava
improvement.

Duplicating the collection. CIAT's cassava
collection is maintained in two germplasm
banks: field and in vitro. Thus, technically
speaking, the collection is duplicated and
no major worries exist for loss of important
germplasm. However, both germplasm
banks are located at CIAT and are not
conserved in other places. Two ap-
proaches are being considered: first, the
Cassava Program will collect openi-polli-

79



Ll Chapter 5

nated true seeds from the field collection to
be used as a means of gene conservation;
and second, the BRU is developing a
cryopreservation technology for cassava,
which, if successful, will facilitate duplica-
tion of the collection in other places at
reduced costs, compared with the meristem
culture system.

Fingerprinting the collection by biochemical
and molecular markers. In the past three
years, 4205 accessions have been charae-
terized by esterase isozymes. DNA markers
are also being used for additional finger-
printing of the collection.

CIAT, within the CGIAR system, has ac-
cepted responsibility for conservation of
cultivated and wild cassava germplasm,
The mission can only be accomplished
through working with others in this en-
deavor. At present, there are 55 national
and international cassava collections
maintained in 45 countries. There is also a

large amount of cultivated cassava diversity
in Africa, which is probably not under
immediate threat of genetic erosion, but
which must be collected. CIAT, in collabora-
tion with lITA, IBPGR, and some key na-
tional programs, will seek to develop a
global approach to secure conservation of
the remainder of this important germplasm
and to enhance its future use through the
integration of the work of many institutions
worldwide and through appropriate conser-
vation and utilization methodologies.

Resource Requirements

Table 17 shows the resources allocated to

the Genetic Resources Unit in terms of Senior
Staff positions,

Complementary Activities

CIAT will seek extra-core resources for the

Unit as shown in Table 19. With the availability

Table 19, Genetic Resources Unit. Revised budget for 1992 and projected budgets for
complementary activities for 19931998 (SYs = Senior Staff years).

(Constant 1992 US$'000)
F 1992 = 1993 1894 | 1995 1996 1997 1968
Senior Staff Position $Ys | Amount| SYs | Amounl| SYe | Amoum! S¥s | Amount) SYs | Amount| S¥s | Amount S¥s | Amount
Borghum and soybean
germyasm - 8 - 507 - 501 - ol -1 - - -
Forage garmpiasm biclogy ® - o1 - | - i - 76, - 76 - | 76
Forage in vitro managemeant # - 13| ~| 125] -~} 1347 - ] - - - - -
Phaseolusbean germplasm® | ~| e8| -| 8| - 8| -, 8] ~| 8 - 8 -| 8
Wild cassava germplasm ? - e 8 - 8 - BO] - 80| - 80, ~ -
Total budgeted in research .
programs * -1 ags] -~ 42 ~| 428 ~{ 236| ~| 238 - 236 -, 156
Total budgeted in
Genetic Resourcas pn 80} - 501 - §0] - - i - - - - - -

a. Project Is also shown and accounted for in the proposed budget for complementary activities of the respective
rescarch program; the project is repeated here for the purpose of comprahensiveness,
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of complementary resources, as described
here, the GRU will be able to implement the
following complementary projects:

Activity 1. Sorghum and soybean
germplasm.

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

Activity 2. Forage germplasm biology.

A clear understanding of reproductive
biology is very important for managing germ-
plasm. In collaboration with the Tropical For-
ages Program, the GRU will investigate repro-
ductive biology (allogamy frequency, pollination
mechanisms, apomixis, and genetic structure)
in key species.

Activity 3. In vitro management of forage
germplasm.

In vitro culture is an essential tool for sup-
porting forage genetic resources activities and
for overcoming constraints in the provision of
forage germplasm. The objective of this
complementary project is to develop and
establish in vitro culture techniques for the
proper management of specific tropical forage
germplasm, with special emphasis on some
grass and MPFTS species.

Activity 4. Phaseolus bean germplasm.

Better understanding of the genetic struc-
ture of Phaseolus spp. is crucial for its effective
use in strategic germplasm development.
There is a strong need to further study founder
effects; origin and gene pools of the four
cultivated species in Phaseolus; allogamy
frequency of bean accessions; genetic struc-
ture of wild bean populations; effects of differ-
ent management practices on gene frequency
changes; and application of highly variable
DNA markers for fingerprinting of the collec-
tion.

Activity 5. Wild cassava germplasm.

This project aims to complement the estab-
lishment of a comprehensive wild cassava
germplasm bank by developing broad knowl-
edge on crossability of species in the germ-
plasm bank; and evaluating potential traits in
wild species accessions.

Expected Outputs

Activity 1. Phaseolus (bean) germplasm.

About 3500 backlog accessions processed
and incorporated into the existing collection.

The world's largest collection of wild
Phaseolus germplasm assembled at CIAT.

The bean genetic stock collection
established and seeds distributed to bona fide
users; all accessions available for distribution
duplicated at CATIE by 1994; and a total of
12000 accessions duplicated at CENARGEN
by 1997,

All accessions with CIAT G number under
long-term storage at the end of the planning
period.

Availability of approximately
4200 accessions free of bean common mosaic
and bean southern mosaic viruses.

Allogamy frequencies estimated for a
sample of bean accessions.

Better understanding of the genetic
structure of bean populations in nature and in
the germplasm bank.

RFLP maps established for P. acutifolius
and two other species, if time permits.

Better knowledge on how to improve
efficiency in germplasm introgression.

Activity 2. Tropical forage germplasm.

Completion of the collection of key genera
as gaps are filled; about 9000 accessions, with
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emphasis on key genera, duplicated at a
reliable institution.

Availability of forage germplasm adapted to
tropical acid-sail environments from sea level
to 1800 m.as.L

A collection of MPFTS for tropical acid soils
assembled through germplasm exchange and
direct collection.

Accessions of key genera conserved in
long-term storage; seed viability of samples in
long-term storage ascertained.

CIAT's Brachiaria and FPanicum collections
characterized for morphological fraits.

Publication of plant descriptors for key
tropical iegume and grass genera in collabora-
tion with the IBPGR; documentation of charac-
terization data for tropical forage germplasm;
completion of passport data for accessions
registered untit 1990, and publication (in col-
laboration with the Tropical Forages Program)
of several regional germplasm catalogs.

Implementation of a computerized sysiem
for germplasm management in collaboration
with CIAT's Information Management Systems
Unit.

Estimation of the allogamy frequencies of
key species at CIAT's multiplication sites.

Better understanding of pollination
mechanisms; characterization of grass collec-
tions for their reproductive mode (sexual
Versus apomixis).

Increased knowledge of seed physiology.

Activity 3. Cassava (Manihot)
germplasm.

Consolidation of the world's largest and
most comprehensive cultivated cassava
germplasm collection.

About 5000 clones properly indexed and
ready for exchange as pathogen-tested mate-
rial.

A comprehensive wild cassava gemmplasm
bank; potential traits in wild species accessions
evaluated.

Conservation of true seeds of all flowering
clones in cold-room storage.

Broad knowledge on crossability of species
in the germplasm bank.

Implementation of cryopreservation for safe
and long-term conservation.

The whole collection fingerprinted by
esterase isozyme; other isozymes used for
additional fingerprinting and genetic diversity
studies.

Virology Research Unit

Goal

To support CIAT's research programs and
some unils in the area of plant virology for
detecting, identifying, and controlling viruses of
economic or guarantine importance. Specific
attention will be given to viruses affecting
beans, cassava, rice, and frapical pastures

Strategies and Activities
Strategy 1. Detection

The presence of viruses, particularly new
strains and exotic viruses, are constantly
surveyed in bean, cassava, rice, and tropical
forage pastures areas. The detection of plant
viruses in reproductive plant materials is also
critical for the safe exchange of plant germ-
plasm between international centers and
coltaborating agricultural research institutions.
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Strategy 2. Characterization

The pathogenicity and transmission of
viruses are studied under field and greenhouse
conditions, and their physicochemical proper-
ties characterized through electron microscopy,
centrifugation, spectrophotometry, electro-
phoresis, serology, and molecular techniques.

Strategy 3. Control and monitoring

Practical control methods, mainly sources
of resistance, are identified and breeding
materials evaluated under artificial (green-
house, screenhouse, growth room) and field
conditions. Finally, the implementation of virus
detection methods permits monitoring virus
incidence and pathogenic variability in key
production areas.

Activity 1. Identification of viruses affect-
ing CIAT's commodities.

The VRIJ will concentrate research efforts
on unknown viral pathogens of cassava,
particularly the virus complexes found in Co-
iombia, and tropical forage pastures, with
emphasis on legume and grass species cur-
rently exchanged with collaborating national
research institutions.

Activity 2. Characterization of economi-
cally important viruses affecting CIAT's
commuodities {(biology).

After viruses have been identified and
shown to be economically important--that is,
not opportunistic--they are characterized for
their pathogenicity, variability, mode of trans-
mission, and key physicochemical properties.
They are then used to produce reliable detec-
tion methods, such as antisera and probes.

A number of bean viruses, such as bean
severe and cucumber mosaic viruses, must be
fully characterized. The same is true for those
cassava viruses found in South America, which
have only been partiaily characterized. The
identification and characterization of unknown
forage legume and grass viruses will continue

throughout the planning pericd. Molecular
characterization of the rice "hoja blanca” virus
(RHBV) should be completed within the same
period.

Activity 3. Search for sources of virus
resistance (plant protection components).

During the planning period this activity will
piay a major role in supporting CIAT's germ-
plasm development activities. Suitable sources
of genetic resistance need to be identified for
the following viruses: cassava viruses in gen-
eral; bean severe, bean yellow, and cucumber
mosaic viruses in F. vulgars, and for tropical
pastures, potyviruses in Arachis, Cenfrosema,
Stylosanthes, and Brachiaria species, For rice,
the crop's genetic base of resistance to RHBY
should be broadened.

Activity 4. Development of reliable virus
detection methods for epidemiological and
quarantine purposes (ecofogy).

This is probably the VRU's most constant
and resource-demanding activity, All viruses
infecting CIAT's commodities--regardless of
their economic importance--must be identified
for quarantine purposes to guarantee germ-
plasm, introduced or exported by CIAT, as
virus free,

The VRU will replenish and produce
polycional and monoclonal antisera for all
viruses it has characterized. The basic anti-
sera collection will increase the Unit's capacity
to detect viruses that naturally infect CIAT's
commodities. The VRU also plans to expand its
capacity to generate radipactive and nonradio-
active specific probes for viruses not readily
identifiable or detected by serology. The main
thrust of this effort is to develop and utilize
nucleic acid hybridization techniques.

Activity 5. Implementation of molecuiar
virotogy and genetic engineering tech-
nigues to produce transgenic plants pos-
sessing resistance to plant viruses.
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The recently developed technique of intro-
ducing useful foreign genes into plants by
ballistic methods has allowed scientists to
genetically transform many species, such as
beans, and circumvent the difficult regenera-
tion of certain species by tissue culture tech-
niques.

The incorporation into plants of foreign
genes shown to confer virus resistance has
been demonstrated for various virus-plant
systems. The VRU will continue to work on the
genstic transformation of bean and, later,
cassava plants to test different virus-induced
plant resistance mechanisms such as coat
protein, sateliite, and lethal mutant-mediated
plant resistance. Other veciors of genetic
material, such as Agrobacteriurm spp., can also
be tested with tobacco systems amenable to
piant transformation. Through the use of these
technigues, breakthroughs in the area of plant
regeneration are anticipated.

Activity 6. Training.

The VRU reached full operational capacity
in 1992, when training of junior staff in molecu-
lar virology was completed. The Unit will then

be in a position to transfer information and
appropriate technology to scientists in national
programs, who are responsible for handiing
similar virus problems in their countries. Em-
phasis will be placed on demonstrating modern
virus-detection techniques, such as cDNA
probes, as practical tools for field researchers
who need diagnostic capacity in the absence of
adequate local virology facilities.

Other virus-detection techniques, such as
immunosorbent serological methods (ELISA),
using polyclonal or monocional antibodies, will
be demonstrated to promote scientists' aware-
ness of the availability of backup centralized
tests, which can greatly assist breeding for
virus resistance in isolated regions.

Another major training area for national
program virologists is screening for virus
resistance and selection of virus-resistant
germplasm.

Resource Requirements

Table 17 shows the resources allocated for
the Virology Research Unit in terms of Senior
Staff positions.

Visiting Scientists and Postdoctorals

Visiting scientists from institutions of devel-
oped countries are expected to be financed
through non-CIAT resources. However, CIAT
budgets for fimited financial resources to cover,
if necessary, part of the sustenance costs of
such visifing scientists. CIAT also maintains a
program to invite cooperating, senior scientists
from nationatl programs to conduct research at
the Center for periocds of § to 12 months. On
the average, CIAT can host 2 to 3 such scien-
tists at a cost approximately equal to that of
one postdoctoral feliow.

The Center budgets core resources for
postdoctoral fellows cn a yearly basis at an
equivalence of 7-8 person-years. Postdoctoral
fellows are recruited to engage in high-priority,
often exploratory, research and are placed
directly with the research programs or the
research support units. While these young
scientists make considerable contributions to
the research programs, the postdoctoral pro-
gram also provides them with experience in an
international research setfing that prepares
them for careers in tropical agriculture.
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Research Services

Centralization of services ensures econo-
mies of scale and reduces capital costs by
providing an efficient mechanism for sharing
the use of expensive advanced research
equipment. Research Services at CIAT are
organized to provide centralized services fo all
programs and units in the following areas: soil
and plant analytical services, plant growth
facilities (screenhouses, greenhouses, growth
rocoms, and growth chambers), mass

spectrophotometry laboratory, and mycorrhizae
laboratory. The central microscope laboratory
now has updated equipment and will expand
its services. The small-animal colony will be
transferred to Research Services.

As advanced research equipment is pur-
chased, these resources are piaced under the
administration of Research Services, super-
vised by a committee of users.

Research Stations

CIAT maintains research stations in Colom-
bia for experimental use by all its programs,
with commercial production only on land that is
in excess of program needs. CIAT-Palmira
(404 ha of cultivable land), CIAT-Quilichao
{177 ha cultivated), CIAT-Santa Rosa (29 ha
cultivated), CIAT-Popayan (195 ha cultivated),
and ICA’s Centro Nacional de Investigaciones
at Carimagua {(CNI-Carimagua; co-managed by
CIAT) are key elements in CIAT's strategy for
commodity programs and for expanding needs
in natural resource management research.

CIAT-Palmira

This fully irrigated station has reached
maturity, but approptiate equipment replace-
ment remains a key element in efficient man-
agement. All programs and units use the
station, with heaviest emphasis on beans and
rice research; about 20% of the cultivated area
is devoted to commercial production, contribut-
ing an average of US$120,000 per year to
CIAT's income.

CIAT Substations

These stations are directly managed and
provide a set of environments for research not
available at headquarters, e.g., at Popayan
(1800 m altitude}, there are acid soils and &

humid, cool tropical climate for beans and
cassava; at Quilichao (1000 m), acid soils and
a subhumid mid-altitude climate for tropical
forages, cassava, beans, maize (CIMMYT),
and sorghum (INTSORMIL); and at Santa Rosa
{300 m), moderately acid soils with a humid
lowland tropical climate for rice. The substa-
tions are managed by Station Operations as a
setvice to all programs. The facilities are
relatively modest, and, apart from the essential
replacement of capital, significant capital
investments are not expected in the future.
On-station research by resource management
programs will expand in some key areas, and
this will be accommodated on existing stations
with present resources.

Diagnostic work now being carried out by
the resource management group will identify
two further locations for on-station research
over the planning period. In both cases, the
research to be conducted would be in collabo-
ration with national programs at existing sta-
tions. Modest funds have been allocated for
the additional capital needed at those stations
o provide appropnate office and field labora-
tory space for CIAT. The actual locations of
these two sites should be determined by early
1983, Modest amounts of funding have been
included for this purpose in the capital requests
for 1993 and 1994.
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in addition to the above, there will be a
need to develop a mid-altitude (approximately
1500 m) screening site for the Tropical Forages
Program's work on MFPTS, aswell as in
grasses and legumes. This site is not envis-
aged as a full substation. it is expected that
resources for this site will be derived from
normal capital allocations in 1983 or 1994.

CNI-Carimagua and Lianos-
based Research

On-station and on-farm research by the
Rice and Tropical Forages Programs in the
Llanos Orientales (Eastern Plains) of Colombia
has expanded greatly in recent years. The
new Savannas Program will have a major set
of activities in the Colombian Llanos, incorpo-
rating the existing rice-pasture activities within
a systems context. The Rice and Tropical
Forages Programs will continue to carry out

germplasm development work {rice at Santa
Rosa, and in collaboration with ICA at nearby
“La Libertad,” and on-farm in the area; and
tropical forages at Carimagua and on-farm). in
addition, the Cassava Program will continue to
develop germplasm for the acid lowland humid
tropics in collaboration with ICA at"La
Libertad.”

All these activities will place increasing
logistic demands on CIAT's Station Opera-
tions. The administrative base now in place at
Villavicencio and Santa Rosa will need to grow
to provide local support for these far-flung
activities. The total resources required for the
Llanos-based station operations and logistic
support will be accommodated within the
present budget allocated to existing activities in
the region. The working budget of the new
Savannas Program will help to complement the
centrally funded logistic services.

Information Management

To develop its information functions, CIAT
has opted for decentralized hardware, soft-
ware, and personnel resourcas within so-called
“information domains” relevant to the new CIAT
strategy, combined with a centralized policy,
coordination, and technical support.

The information domains identified within
CIAT are:

Geographic and Land Use Information;
Socioeconomic Information;

Germplasm Development Information;
Soil/Plant Information;
Bibliographic/Documentation Information;
institutional Development Information;

Financial/Administrative Information.

Each domain develops information input,
processing, storage, and analysis procedures
to support its unique information needs.

The information Management Committee
{IMC) considers and recommends CIAT policy
and coordinates activities, services, and re-
sources to guarantee efficient management of
CIAT's information resources. It is chaired by a
DDG and includes as members both technical
personnel in the areas of information manage-
ment and analysis, and users representative of
the different information domains. In particular,
the IMC assumes the following responsibilities:

Long-term policy and strategies for informa-
tion management within CIAT and between
CIAT and its partner institutions.

Components and standards of the various
information systems.
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CIAT policy on hardware and software
acquisition, maintenance, and growth.

A central group of specialists in the areas of
information management and analysis forms
the Information Management Unit. The Unit
provides technical advice and support to CIAT
research Programs and Units within the infor-
mation domains in databases and information
systems development. Additionally, it is re-
sponsible for maintaining the principal main-
frame installation. The budget shown in Table
17 for this Unit reflects the costs of all the
above functions.

Databases/Information Systems
Development

Depending of the nature of the information
domain, the effective conceptualization, design,
implementation, and maintenance of databases
or information systems require a specifically
composed “database team.” For CIAT
germplasm development databases, soil/plant
relations databases, and some types of socio-
economic databases, for example, whose body
is constituted by experimental results, the data-
base team requires a clear understanding of the
biological nature of the crop(s), their multiple
components, and the meaning of experimental
data. Therefore, members of these database
teams are (a) the systems analyst, who is the
software exper and designer of the efficient
storage of data with minimal redundancy and
with the most effective interactive access to
end-users, (b) the researcher(s), who have a
clear understanding of the problem, purpose,
and audience of the database; and (¢) the
biometrician, who has a clear understanding of
the data and the most suitable statistical sum-
maries with which to characterize a given re-
search process. For other types of applications,
such as bibliographic and documentation data-
bases, the database team would include people
with a different mix of abilities.

Specific responsibilities of the Databases/
Information Systems Development group in-
clude:

Assisting CIAT to develop standards for
datahase management software for main-
frame, micros, and LAN environments, and
methodology for applications development.

Supporting the different domains in data-
base development.

Designing, implementing, and maintaining
institutional research and research-related
databases in close collaboration with CIAT
research Programs and Units.

Training end-users in the use of existing
databases, using the Microcomputer Train-
ing Laboratory facilities.

CIAT's standard database management
software, across all hardware ptatforms (main-
frame, micros, and LANs), is ORACLE from
Oracle Corporation. All major research and
research-related databases--Genetic Re-
sources Database, Bean Breeding Database,
Cassava Breeding Database, Tropical Forages
Evaluation Database, and Interinstitutional
Relations Database--are implemented in
ORACLE, and interactive access to them is
provided to end-users within CIAT Headquar-
ters. Databases are distributed to CIAT re-
gional programs in other countries and partner
NARDIs by diskette, making use of ORACLE
interfaces with Dbase and Lotus. However,
because CIAT was recently accepted as
member of the scientific WAN (wide area
network), BITNET, electronic information flow
from and to CIAT is technically feasible.

Biometry Support

As a science-based institution, CIAT relies
heavily on statistical and mathematical sci-
ences and an tools for research design and
analysis of resulis. The Center's research
Programs and Units receive biometric support
in the following areas:

Statistical and mathematical orientation in
expermental design, data analysis method-
ology, interpretation of results and their
forecasting ability, and final presentation:.
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Statistical analysis of experimental results
to be stored in research databases, and
selection of relevant statistical summaries.

Collaborative methodological studies and
data analysis projects with CIAT scientists.

Training in statistical and mathematical
methods and data analysis for CIAT re-
search staff and collaborating national
program researchers, using the Microcom-
puter Training Laboratory facilities.

Assistance to CIAT in defining standards for
statistical and mathematical software for
mainframe, micros, and LAN environments.

CIAT standards for statistical and data
analysis software for the mainframe computer
include SAS/BASICS, SAS/STATS, SAS/
GRAPH, SAS/FSP, SAS/ETS, SAS/ML, and
SAS/OR from SAS Institute Inc,, Raleigh, North
Carolina, USA; and GENSTAT, GLIM, and
Fortran Library from the NAG Algorithm Group,
London, England. Microcomputer statistical
and data analysis software include MSTAT
from Michigan State University, GLMM from
Louisiana State University; SYSTAT from
SYSTAT Inc., Chicago, lllinois; AGROBASE/4
from Agronomix Software Inc., Manitoba,
Canada; Lotus 1-2-3; and Dbase |l

Impact Assessment

The shift toward increased emphasis on
strategic germplasm development as
described in this Operational Plan is
accompanied by an important reduction in
agricultural economics work in the germplasm
development programs. At the same time,
however, there is a continuing, even increas-
ing, need for CIAT to monitor the agricultural
economics situation surrounding the production
of the Center's mandate commodities. Such
research assists in the confinuous setting of
priorities through ex anfe impact assessment.

Similarly, with the initiation of the
Agroecosystems Programs, methodologies for
impact assessment in the area of resource
management research need to be developed
or adapted. While actual fieldwork will be
carried out by the respective programs, this
work needs to be integrated into the Center's
overall impact assessment processes,

Additionally, CIAT must be able to assess
and monitor the impact of its work, as well as to
respond to reguests for special economic
analyses from the CGIAR, the Board, and
Management. To partly fiit the gap opened by
the reduced number of agricultural economist
positions, and to fulfill the needs for trends
analysis, impact assessment, and special
economic studies, the section of Impact As-
sessment is proposed, to be initiated in 1983.
The Unit will report to the Director General. It
will be staffed by a senior economist and a
small professional support staff. Also assigned
to the office are financial resources that allow
the senior economist to contract selected data
collection and field studies work and coordinate
the Center's working group on impact assess-
ment research.

The resource reguirements for impact
Assessment in the 1993-1998 period are
shown in Table 17.
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MANAGEMENT, ADMINISTRATION, AND
CENTRAL SERVICES

In 1992, after an important restructuring of
administrative and services areas, CIAT de-
voted 7.4% of its core resources to manage-
ment and administration, and 12% to central
services, Together, the two areas accounted
for US$5,680,000 or 19.4% of the core bud-
get. For the forthcoming operational period,
1993-1998, CIAT projects general operating
expenditures to remain at approximately the
same proportion.

CIAT is aware that the more complex

organization described by this operational plan
and the addition of resource management
research will significantly increase demands on
management, administration, and central
services. However, the center will continue to
selectively decentralize managament and
administration and to increase the systematiza-
tion of operations and cost reduction mea-
sures, thus making it feasible to meet the
demand of the expected ripple effect with
minirmal additional resources.

Table 20. Management and Administration. Revised budget for 1992 and projected
budgets for core activities for 19931998 (SYs == Senior Staff years).
{Constant 1892 US$'000)
18892 1993 1994 1995 1996 1997 1998
Senisr Staff Position SYs | Amount S5Y¥s | Amount| BYs Amount 8Ys | A nti 5Yo &Yz | Amount| SYs | Amosnst
Board of Trustees -1 200 -1 2000 ~| 2O0F -1 200 -1 200 - 200 - 200
Central administration ‘
Office of Director General 2] 422| 2. azz| 2 422 2; 42| 2 4z 2| 422 7z, 4z
Office of DDG for Finance
ard Administration 1] 238, ! 238| 1) 23| 1} 238} | 286| 1] 23| 1] 23
Off. of the Executive Officer ¥ 378 1 378 1 a7s 1 378 1 378 1 378 k; 378
Financial administration i] 580 1 580 1] 580 t] B80 1 B30 1] 580 1 580
Huvan resources -1 &8 -] 223 -] 203 -1 223 i 2R3 - 223 -1 223
Internai audit - 122 -1 122 ~i 122 - 122 -y 122 - 122 - 122
Central setvices
Purchasing/Warehouse - am| -1 280 -~} /3y, -1 pe0| -] 280| -~| ZBO|] -| 260
Administrative systems -1 27 - a7, | az7 -1 827 - B2FF =~} 327| =~ 327
Central services ~} 11837 ~] 1,193] | 1,483| ~}1,163% - 1193] ~| 1,}93| —{ 1,183
Physical ptant ~| 639 -] 68| -~} B39] -1 639 -~ 839 - 83 - 638
Motor paat -{ 482 | 432! | 492 - 42| | 4927 —[ 492| -~ 492
General gxpenses -| 5881 -1 608| - BOB| - €087 | eoB| ~! 608! ~i @08
Totat 55680 5 5680, 55680 & 5680 5 5680| 55680 5 56380
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Senior Staff positions for management and
administration were reduced from six in 1991 to
five in 1992 {not included are two positions for
research directors, which are shown in the
respective research divisions [see Table 23]).
The internationally recruited position of
Projects Officer was transferred from the
Projects Administration Office to the Institu-

tional Development Support, as Project Design
Specialist. Replacing the position is a locally
recruited position for Administration.

Table 20 shows the projected Senior Staff
positions and resource requirements in the
areas of management, administration, and
cenfral services.
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CAPITAL REQUIREMENTS

The present value of CIAT’s fixed assets is
US$20.4 million. To keep its capital infrastruc-
ture at present levels, CIAT calculates that an
annual allocation of US$2.0 million is required.!
With the influx of these financial resources,
CIAT can guarantee the donor community that
its capital infrastructure is maintained at opti-
mal levels and that all its research, laboratory,
machinery, and computer equipment will be in
good operating order and will be replaced with
state-of-the-art equipment at reasonable
intervals. However, the constant pressure on

The amount mentioned here is the result of applying
the straight-line depreciation formula {o CIAT's assets
valued at original acquisition costs This formula was
wtroduced in the 1891 financial year as per guideiines
issusd by the CGIAR Secretariat. The amount closely

CIAT to maximize its research output by avail-
ing itself of advanced research equipment
requires capital resources beyond the current
levels at which CIAT keeps up its present fixed
assets. To replace outdated research equip-
ment with new and enhanced equipment, and
to acquire new research implements, machin-
ery, and other equipment, CIAT projects an
additional annual capital allocation of
US$300,000. This amount is reflected in the
corrasponding asset category shown in

Table 21.

matches CIAT's own estimates--estimates based on
experience over several years--as to the resources
needed to maintain the capital Infrastructure {includ-
ing research and laboratory equipment) up-to-date
and in working order.

Table 21. Capital resources. Revised budget for 1992 and projected budgets for core
activities for 19931998 (SYs = Senior Staff years).
{Constant 1932 US$'000)
1992 1993 1994 1995 1996 1897 1998
Asseois calegorias - -Amanntgv,rir Ao A A &mwnﬁ,‘- Amount : Amoint. Ammmt
t.and, buildings, and leasshold
improvements 200 400 280 400 300 300 150
Gperating equipment 500 500 300 420 500 800 350
Vahicles 400 420 420 450 450 450 450
Furnishing and office equipm. 30 50 30 30 50 50 50
Ressarch equipmant 690 750 550 800 800 200 700
Aircraft - - 400 - - - 400
Computer equipmean 180 180 180 200 200 200 200
ol 2000 | 2300 | 2300 | 2300 | 2300 | 2300 .| 2300
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SUMMARY AND ANALYSIS OF RESOURCE
REQUIREMENTS

CIAT's proposed allocation of resources
over the 1993-1998 period is summarized in
Table 22. information in this table is based on
the classification of “activities” used by the
CGIAR system (see Appendix 1)

Table 23 shows projected resource require-
rments for the core program during the planning
period. Details on those requirements appear
int the respective program or unit description,

Table 24 gives the same information for
complemenrtary activities in the same period,
while Table 25 presents the total resource
requirements for core and complementary
activities combined.

Table 26 shows the resource requirements
by expense categories; Table 27 shows totai
personnel requirements by program and unit
for the planning period.
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Table 22, Utilization of core resources by activities for the years 1991 —-1998 (percent
share). *
Activitios © 1991 |1992° 1993 1904 | 1895 | 1o
1, Conservation and management of natural
resources, including germplasm conservation 100, 21.0| 250} 245 250! 250] 255] 26.0| 245
1.1 Ecosysiem conservation and management " 80| 130 175| 179[ 175 125 1765] 80| 170
LAC 307 fao 175, 7O 17E( 75 1757 180 170
1.2 Garmpiasm collection, conservation, 7 7
charactarization and svaluation - 70 80l 781 78| 75| 75| 80l Bol 75
LAC 407 4B 40 40 40| 407 45T 45T 40
S5A 200 20| 20 20, 20 20! 20 20| =20
Asia 1.0, 15, 15| 15| 15| 15| 15 15| 1§
2. Germplasm enhancement and breeding pas! 335 200! M.0| 305! 315 841.5] 810 320
2.1 Crops 235 335 320 310 30510315 8151 30| 30
LAC 16571 200 196, 185 180 185 18%] 90 190
ES5A 45! 85, 80, 75, 75. 5| 75| 80| 80
Agia 25 50| 80| BO| Bo! 55 55| 40| 50
3. Production systems development and
management 27.5| 165, 14.5| 155] 155 150] 145 145] 150
3.1 Crops systems 2101 150 130! 140| 140! 135 30| 13.0] 138
LAC 135 85| 78] 8. BU| 75| 7?5 7B, 7185
SSA 50/ 40 30| 40| 40, 35 30! 30| 85
Asia 25, 25, 25| 20| 20 25 25, 25| 25
3.2 Livestock systems 86 151 15 15] 15] 15 15] 18] 18
LAC 65 15] 15] 15| 15, 15 5 15| 18
4. Socio-—sconomic, public policy and public ’
management research ;801 9.0 11.5] 120 120 120 120} 120] 115
4.1 Economic and social analysis © 587 @8] 80! 85| 857 85 85| 85| 80
LAC 407 80 &5 fo| FO0 7O #0| 8 65,
G54 10/ +0, 18 1@] 0] 10| 10 10 18
Asta s 085 05. 08| o5/ 05 08 05 05
4.2 Policy analysis 05| 20 25! 25 251 .25 25! 285 2§
LAC D51 2.0, 28| 8| 2525 25| T2E|T2s
4.3 Govsmance and management of public '
systems -1 085 10 1.0 167 107 10| 40 ig
LAC -1 n&, 16 306 1o, 106, 1087 1o 10
5. Institution building 33.0/ 200] 17.0| 17.0. 17.00 165 165 185 17.0
5.1 Training ang conferances - 3781 70 5.0 58| 50 50180 Bo| 54
LAC 1357 45] 46 abl 30t 30 301 30
S8A 30, z2o! 15 15 15, 15 151 1.5
Asia 10, 05, 05 05| 085! 05 05| 05
5.2 Documentation, publication and dissemination _ ) _ _
of information 1051 1051 100| 0o 0051000 1001 10| W0
LAC 85| 85 606, eD| €D €0, 6O 60] 60
5S4 15] 30| 3¢f 30 30! 30| 80| 380 30
Asia 05! 10 18] 1o 10 16 10| 10 10
5.4 Networks 50| 25| 20| 20| 20 18] 18] 18] 20
LAC 35 18, 10| 01 10, 08 06851 05 10
5SA 1.0, 05, 05| 05| 05| 05, 05, 0S| 0§
Asia 0S| 03 05 05| 05| 05 0B, 05| 05
Total 400.0 | 100.0 | 100.0 | 100.0 | 100.0 b, 1800
Summary by region:
LAC 735 675 €95 B9.5| 695| 69.0] 6351 705| €30
5SA 180 210 180 198! 195 120, 185 190 195
Asia 85| 1.5 115 110 110 120 120 105, 15
Total 1100.0 100.0 | 100.0 |100.0 | 100.0 {100.0 |100,0 |100.0° 100.0.

B LAG = Listin America and Caribbean; 55A = Sub~Saharan &frica,
LB Numbers refer to GGIAR's delinitions of “activites’ (ses Agpendix i),




Table 23. Resource requirements. Hevised budget for 1992 and projected budgets for
core activities for 19931998 (SYs = Senior Staff years).
{Constant 1992 US$'000)
| 1992 1893 1994 | 1995 1996 1997 1998
8Ys | Amount| 8¥s | Amount 3Ys Aman §Ys | Amount SYs | Amourd SYs  Amount S¥e | Amoung
Garmplasm Development
Baans 151 3,88 4 3080 141 3390 3L 3240 13 ] 34% 131 3,190 [ 3190
Cassava 107 2855) 0] 2400 11| 28167 11| 2826| 1| 2580 10| 24000 10| 2400
Rice &| 1,655 6 1540 & 1,530 6 1.540 B 1540 41 1,546 6 1,546
Tropica! Forages 851 2615 85 23881 95| 2385 85 23956 105 | 2625|105 2625|105 2825
Bicteshnology 3 500 3 500 3 500 3 528 3 528 3 550 3 550
Virotogy 2 352 2 352 2 a5z 2 352 2 352 2 352 2 352
Ganetic respurces 1 649 1 850 1 M0 1 753 1 83 1 783 1 3
Sirategic research initiatives P 00 - 185 - 320 - 370 - 420 - 420 - L]
Ressarch management t 238 1 238 1 238 1 238 1 238 1 238 1 238
Total germpiasm development 47.5 12854 | 465 11,680 | 475 | 12251 | 465 (12242 | 425 | 12208 | 4858 %épss 1 465 | 12,008
Resource Management
Forast Margins 1 300 3 2900 4 500 4 900 4 900 4 900 L 900
Hillsicles 1 306 4 830 4 930 4 230 4 830 4 830 4 &30
Savanmas 55 14001 55 1500 55| 1500 55 1500] 55| 1500 55 1500 55; 1508
Land Use 3 770 4. 1030 5] 1,150 8. 1230 &' 1230 5] 1,230 61 1,236
Strategh resaarch indtiatives - Wo - 185 - 30 - 370 - 420 - 420 - 420
Besearch management 1 233 1 33 1 233 1 233 1 233 1 233 1 233
Total rasource management $1.6] 3103 | 188 | 4,778 185 5033 205 | 5,161 205 5,213 2035 '5.213 20.5 | 5213
Besmarch Support
Rasearch services - 438 - 438 - 438 - 438 - 438 - 438 - 438
Fiald operations b? i 71 1 773 1 773 1 T3 1 773 1 73 1 Ti3
Carimagua F Y387 - 347 L 347 - aqr L 347 w 347 - 347
Inforraton managemant - 283 - 286 - 286 - 286 - 286 - 286 - 285
Biometry support - 224 - 224 - 224 - 224 - 224 - 224 - 224
Visking scientists and postdoctorals - 332 - 532 - 532 - 532 - 532 - 532 - 532
impac assessment - - 1 200 t 200 1 250 1 250 1 305 1 300
Yotal resaarch support 1] 2895 2| 2800 2| 2800| #| =80 2| 2850 2| 2800 2. 2800
Institutional Bevelopment Support
Associate Director (Institut. relafions} 228 1 228 228 1 228 1 248 1 228 1 228
Piofessional development 560 - 460 460 - 450 - 460 - 460 o 460
Conkgrenceas ~ 240 - 240 - 240 - 240 - 246G - 240 - 240
Infarmation angd documentation 1 585 1 550 t 550 1 S50 1 550 1 550 1 550
Commurication/Public affais 2 1,03 2| 103 2 103 21 103 21 1o 211,00 21 103t
Project design * 1 - 1 - 1 - 1 - 1 - 1 - 1 -
Bead supply -1 zE8 - B - - .l - - - - - -
Fotal institutional developrsent 5 2912 5. 2509 5| 2508 5 2509 5| 2,508 5 2509 5 2,508
Management and Administration
Board of Trustees - 200 - 0 - 230 - 7200 - 200 - 200 - 200
Central administration 81 1,881 5 1981 5 1,86t 51 1.961 5 1981 § 1986 51 1961
Ceontral services - 3,518 - 3,519 - 3519 =1 3516 - I5g8 -1 3519 -1 3519
Total management and administrat. 5| S.880 5 5,680 5. 5680 81 5680 5: 5680 5| 5660 5 5580
Depreciation exponse -l 2,000 - 2000 - 2500 -] 2000 ~| 2008 -§ 2000 -1 2,000
Conlingencios - 300 - 200 - 300 - 300 - 300 - 306 - 300
Tedal operations JO (28044 | 77 {29,747 79 | 30,573 9 | 5,744 BO A0TBB | 79 [30700| 79 30700
Capital {
New capital - - - 300 - 360 - 300 - 300 - 3060 - 300
Total capitaiyww ) S - - 300 e 300 - 300 - 300 - 300 - I00 .
Additional pperating funds - - - 59 - 64 - 8 - 3 s - - -
Total 70 26,344 77130106 | TR 30937 79 /310537 80| a,0m 79 | 31,000 3 79 31,000
a. Paid from wedirect costs resovery. -
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Table 24. Resource requirements. Revised budget for 1992 and projected budgets for
complementary activities for 19931998 (8Ys = Senior Staff years). ®

{Constant 1992 US$'000}
1992 1993 1994 1995 1996 1997 1998
S¥s | Amourd Ys | Amount S¥s | Amoun SYs | Amouni SYe | Amount Vs | Amount SYs | Amound

Germplasm Development

Beans 8] 2964 8 3292 71 2680 71 2683 & 23561 6, 2285 6| 285

Cassava 21 1,678 3] 2908 21 2443 2 2386 1 1,849 1 1,358 m~ | 1.0%

Rice 3 M0 2 970 21 1.030 2] 1,080 2 810 2 210 2 810

Tropicat Forages 4 601 3 e 4 933 3 748§ 2] S e 538 2 536

Biotechnology - - 1 218 1 215 1 215 17 215 ! 25 1 215

Genetic resources - 8 - 50 - 50 - - - - - - - -
Total germplasm develspment 13 566835 8| B212. 15 735 15 1020 12| 5,761 12 5205 11 4320
Resource Management

Forast Margins - - 2 350 550 550 350 3 580 3 550

Hilisides - 130 3 480 B30 § G630 530 5 930 5 930

Bavannas 1 65 65 1 215 1 250 250 i 250 1 250
Tobs! resource managousent 1 1946 [ 894 9| 1585 9 1,730 9] 1,730 91 1,730 9! 1730
Research Support

Fgrmer participatory research 1 279 1 2719 1 279 1 279 1 278 1 279 i 279
Total research support t| = i{ 29 1] 2 T 21 1| 278 1, 279| 1| zr9
Instistionnl Development Sugport

Protessional deveiopnient - 600 - 500 - 600 - 600G - 400 - 200 - 108

Canfergnces s - - 300 - 30G - 306 - 3% - 300 - 300
Totxl institutionat dovelopment - G600 -1 B0 - W - WO - OO —| 00| ~| 400
Contingencies - sl | w3l - w1t -1 e - s - o o
Totat operations ] 6804 2590389 26 102061 2510008 } 221 8555 w2 rrel] 21| TAm

T B!

Crpital

Mew capital and replacement - 300 - 300 - 306G - 300 - 300 - 300 - 300
Totat capital . - e 4] R 300 — 300 - 300 - 306 - 300 - F0D:
Additional oporating funds - - - 298 - - - - L - - - - - -
Total 15| 7004 | 25 w988 2610506 2510328 | 22| 85| 2| som| 2| 7w

sites.

a. Not shown ara the expected complementary activities, carried out in close collaboration with CIAT, by
other internationa! cepters and international or regional research organizations. Many of these
| collaborative or joint activities will be hosted at CIAT headquarters or will be jointly based at research
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core and complementary activities for 1993~1998 (SYs = Senior Staff years).

{Constant 1992 USS$'000)
1992 1993 1994 1995 1996 1997 1998
5Ys Amoun SYs Amount S¥s| Amount SYs @ Amounf SYs| Amount $Ys | Amount €¥x | Amourd
Germplasm Developrnent
Beans 23] 68547 231 6682 2t 5050 20 5803¢ 181 4,54 18 5475 | 19| 5475
Cassava 12] 4333 3, 5308 3] 5250 130 5222 12 4429 11 3758 10| 3474
Hice FARRE: <) & 250 8 257 8| 2540 & 2450 5: 230 8| 2350
Tropival Forages 13 3216 125 347211351 G348 125 3141 125 3161 [ 125 J.161 128 3184
fHiotechnology 3 500 4 715 4 Fak) 4 743 4 743 4 768 4 7685
Yirniogy F 352 2 352 2 352 2 352 2 a5z 2 352 b 352
Ganelic resources 1 729 1 730 1 750 1 753 1 763 1 7683 1 783
Strategis reseurch initiatives - 100 - 185 - 320 - 370 - 420 - 420 - 420
Hesearch marmgement 1 238 1 238 1 238 1 238 1 38 1 238 ] 238
Total germphsm development 605 (18317 | 645 19802 | 855 | 19,582 | 61.8 (19,262 585 | {7,997 | 585 | 17,303 | §7.5 | 17,18
Resource Managemoers
Forest Margins 1 300 6! 12580 71 148 T LAS0 7 1.45%0 7 1,450 71 1450
Hilisides 1 430 T 1410 G 1,760 9 1860 8! 1,860 3 1,860 9 1.B6O
Bavannas 65 1465 8% 1565| 63, 1715 65 170 65 1750 &5 1730 65| 1,7%
Land Use 3 TG 4 1,030 &1 1,150 6| 1,230 & 1,230 B 1230 6| 1,230
Strategic resezrch initiatives - 100 - 185 - 32¢ - 370 - 420 - 420 - 420
Hesearch marsgement 1 233 1 233 ] 233 L 233 1 233 1 ek 4 ek}
Total rosource management 125 3208 (245 5673 285 6628|295 6893 | 205 8843 205! 60431295 8943
Hesearch Support
Rasearch services - 438 - 438 - 438 - 438 - 438 - 438 - 438
Field operations 1 B71 1 ML 1 773 1 7r3 1 T 1 773 1 773
Carmagua - 347 - 347 - 347 e kY - 347 - ¥ - 347
inifermation managemeant - 283 - 288 - 286 - 285 - 86 - i - 286
Biormalry support - 224 - 224 - 224 - x24 - 224 - ey - 224
Visiting scientists and postdocionmls - 532 - 53z - 532 - 532 - 532 - a2 - 52
impact assessment - - 1 204+ 1 200 1 250 1 250 1 300 1 e &
Farmer participatory research 1 279 1 279 L] 23 i 279 1 279 1 279 1 278
Totat research suppord 2 257 3. 3079 3| 3079 3 2129 3| 3129 3] 3179 3. 3179
Instiugional Development Support
Associate Director {institut, relations) 228 228 1 ] 1 228 1 228 1 228 ] 228
Professonal development - 1,160 -1 1,060 -1 1060 -1 1,060 - 860 - 660 - 560
Conlereaces - 240 - 540 - 540 - 540 - 540 - 540 - 540
tnformation ad documeniation 1 585 1 550 3 B&ED 1 550 1 550 1 550 1 550
Communication/Public alfairs 2 101 20 1031 2| 1.03 2. 1.0: 2 183 2] 1.0 2 1o
Project design * 1 - 1 - 1 - f - 1 - 1 - 1 -
Seed supply - 268 - - - - - - - - - - - -
Total instiutional development 5| 3512 5 3409 5 3408 5! 3400 5! 3200 5 3009 5 2903
Management and Administration
Board of Trustess - 200 - 200 - 200 - 200 - 200 - =X - 200
Cantral administeation 5 1861 & 1,961 5] 1,961 51 1,961 51 1961 81 1,961 5 1,961
Cartral services -1 3518 - 3512 -1 3,519 - 1M -1 3519 -1 3,519 - 3519
Total management and administzat. 5] 5680 5 5680 5 5680 5. 8680 5 5680 8. 5680 5| 5680
Depreciation expanse —§ 2,000 - 2000 - 2008 - 2,000 - 2000 -1 2000 -1 2,000
Gontingencies - 67 - 403 - 404 o 399 - 385 - arr - 373
Tuial oparations 85 136,148 102 | 40,138 105 A0,779 | 104 40772 102 (39343 | 101 38,491 | 100 |38, HQ
Capital
MNew capital - 300 - 800 - 800 - 600 - 500 - &0 0 600
Total capital - 300 - 600 - 600 - 600 - 600 - 600 - 600
Additional operaling funds - - - 358 - 54 - ] - 3 - - - -
Totsl 85 36,448 | 102 41,004 | 105 41443 104 141,381 102 39,046 101 35001 100 38,702

#. Paid from indirect costs recovery,
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Table 26. Budget by categories of expenses. Revised budget for 1992 and projected
budgets for core activities for 19931998 (SYs = Senior Staff years).

{Constant 1992 US$'000)

1882 1683 1994 1995 1996 1997 1998

Catagories of expenses A«;Qu'nt 'itmuun; Amount Amiount Amount Amn;.n: ;ment
Personns! 18,148 18,113 18,372 18,338 18,445 18,319 18,319
Training 692 592 €32 892 632 632 6882
Supplies and services 4,891 4,848 4,956 4,576 4,877 4,383 4,983
Travel 1,500 1,633 1,690 1,70 1,687 1,697 1,697
Other expenses 1,813 1,693 2023 Z,164 2,314 2,138 2138
Depreciation expensa 2,000 2,000 2,000 2,000 2,000 2,000 2,000
Contingency 300 300 300 300 300 300 30
Capital - 300 300 300 300 300 300
Working capital adjustrment - 19 61 G 3 - -
Total 29,3944 29,596 30,394 30,477 | 30,518 30,427 30,427
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Table 27. Actual positions for 1992, and projected core positions for 19931998,

Support Staff
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MANAGING THE IMPLEMENTATION OF THE
PLAN

The medium-term plan, as infroduced in the
foregoing chapters, is not business as usua;
rather, it calls for a transformation of the center
in line with the aims of the Strategic Plan. This
transformation will coincide with a relative
scarcity of resources. At the same time, very
high expectations have been placed on CIAT
to have a major impact in terms of sustainable
agricultural production in the regions it serves.
There are real problems to be solved, which
will require innovative and effective manage-
ment of the center.

As evidenced in its Strategic Plan, CIAT is
willing to refocus; in carrying out its mission,
the center is determined to proceed with a
lean, resuits-criented action program. The
guiding features in accomplishing the imple-
mentation of the strategic and operational
pians are:

Sharp definitions of work plans;
Choice of an appropriate modus operandi:

Design of conducive organizational struc~
tures,;

Transfer of selected activities:;
Maintenance of maximum flexibility;

Management of the organizational culture.

Work Plans

Through its Strategic Plan and the present
Operational Plan, CIAT has undertaken the
basic steps to indicate clearly the directions in
which the institution is headed. CIAT is commit-
ted to take the necessary additional steps to
focus the work of all research and administra-
tive units so that staff throughout the organiza-

tion understand the importance of their work for
the institution's new mission, and the standards
required for its accomplishment. Included in
this endeavor of continuous planning and
definition of what is expected from each pro-
gram, unit, or project are provisions for sharp
definitions of work plans, and provisions for
performance planning and monitoring, annual
program reviews, and documentation of impact
and resuits. The Director General's office will
establish the necessary organizational features
to ensure coordination of ali activities designed
to (1) obtain systematic feedback on the results
of CIAT's work in the respective environments
for which this work is designed, and (2) obtain
and analyze information on the changing
environments, which may require adjustments
in research and management.

Modus Operandi

CIAT is involved in large and complex
tasks. Clearly, no single institution will be able
to accompiish these tasks on its own. CIAT's
strategy is to integrate germplasm develop-
ment and resource management research
within the ecoregional model adopted. Central
to the strategy is the need for an interinstitu-
tional modus operandi, CIAT is committed to
identifying innovative ways of arranging for
multi-institutional linkages. These linkages
should ensure sharing a common research
agenda based on a common platform that
provides for the free interchange of informa-
tion, technologies, and materials.

The center is committed to developing
simple but effective multi-institutional linkages
that provide for:

Joint planning and effective coordination in
the implementation of work plans;
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Sharp definition of institutional and staff
responsibilities for execution of activities;
and

Definition of effective oversight mecha-
nisms for monitoring outputs and impact,

This modus operandi calls for an open
organization that designs its work on a
cooperative level; is willing to subsume
recognition for work performed to the
achievement of results per se; and is as
concemed about the effectiveness of the
contributions of others as it is about the
effectiveness of its own work.

Organizational Structures

While scientific progress is the result of
creative, intelligent, persistent, and largely
individual efforts of the scientific staff, CIAT's
success in accomplishing its mission is a
function of the degree to which multidisciplinary
teams of scientists achieve integrated solu-
tions. The challenge for CIAT as a research
organization is to blend individual research
efforts with the obiectives of the programs in
germplasm development and resource man-
agement research. Superimposed is the chal-
lenge to permit scientists to pursue selected
research endeavors that require
intradisciplinary work (e.g., plant protectionists
working on plant protection modeis involving
multipie commeodities within an ecosystem,
economists working on impact assessment, soil
scientists working on nutrient processes}, or
that require the ad hoc formation—extemnatl to
the organizational program structure--of re-
search teams composed of various disciplinary
specialists.

This Operational Plan makes it evident that
CIAT will continue pursuing its research work
largely along muitidisciplinary program struc-
tures conducting interdisciplinary research.
Nevertheless, CIAT is committed to create an
open internal organizational model that allows
for a high degree of intercommunication among
programs and units, and facilitates the creation

of temporary work teams to resolve specific
problems. The key mechanism to achieve this
openness is a continuing process of defining
medium- and short-term objectives as they
arise in pursuing the center's mission, and then
assembling and reallocating the resources
required to achieve these dynamic objectives
on a project-by-project basis. Furthermore,
CIAT is committed to participatory manage-
ment, whereby individual work teams and units
have a major say in how they wish to organize
and staff themselves in bringing about specific
outcomes under their responsibility.

Fostering Integration

The chosen "program structure” implies
budgeting by programs. The advantages of
"project budgeting” are captured through the
sharp definition of objectives, outputs, ex-
pected impact, and assumptions within each
program that facilitate performance planning
and monitoring. Budget provisions for inter-
and intradisciplinary activities across programs
are made within each program, as well as
through special budget line items for strategic
research in both the Germplasm Development
Division and the Resource Management Re-
search Division and in the various support units
and programs. For this purpose, internal,
tempeorary budget reallocations will be made on
a project-by-project basis. This project orienta-
tion is seen as a major factor coptributing to
integration of program efforts within and across
the two research divisions.

Anocther organizational mechanism to
further integration is the Management Commit-
tee whose members are all directors and
program leaders. This committee is charged
with the tasks of coordinating the sharing of
common rescurces, and guiding and oversee-
ing the overall integration of research efforts
within the Center and with research partners in
the region and around the globe.

Administratively, CIAT will continue to
emphasize on the principle that, when it comes
to processes;fewer are belfer. The center will
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work to reduce administrative procedures to
the minimal amount needed for the organiza-
tion to run smoothly.

Transfer of Selected Activities

The new CIAT strategy implies that the
center's various programs will need to design
mechanisms for others to carry out important
activities currently camied out by them. These
activities include production training, pre-
development activities, technical assistance,
and implementation and replication of pilot
projects {e.g., cassava drying plants). The new
Project Design Office in the Institutional Devel-
opment Support Program (funded through
indirect cost recovery) will assist CIAT's various
programs in the development of well-designed,
accountable special projects to carry out such
activities and to be executed by others. If and
when such projects need continued technical
support from CIAT programs, the respective
budgets will include provisions for such support
so not to unduly tax the center's core program.

Maximum Flexibility

CIAT cannot, and will not, invest its opera-
tional resources in more or less fixed organiza-
tional units and processes. While the center
recognizes the pitfalls and limitations of con-
tinuous zerc-based budgeting, it will insist that
every work aspect be reviewed and justified
pericdically. The organization will seek to have
maximum flexibility in assigning and reassign-
ing its resources so as to be in a position to
take advantage of new oppoertunities, embark
on new initiatives, and phase out or modify
processes that have outlived their usefulness
or are of relatively lower priority. CIAT is aware
of the fact that increased flexibility will require
increased management and resource adminis-
tration time; however, considering the alterna-
tive of large fixed-cost patterns and the inability
to adjust to new situations expeditiously, the
investment is well worth the effort.

Organizational Culture

For CIAT to excel, it not only requires
focused research and administrative units but it
also needs a staff that is dedicated to the
center's mission and values, understands its
work, and is committed to do its utmost to
contribute to the center's success and to
observe the standards for accomplishing its
work. Management is keenly aware of the
importance that organizational values, atti-
tudes, and processes-that is, organizational
culture—-have on the ultimate success of CIAT.
It will assign great importance to the identifica-
tion of factors that have positive or negative
effects on CIAT's organizational culture, with
the aim of reinforcing supportive traits and
eliminating or de-emphasizing those that are
negative.

it is clear that the implementation of the
strategic and operational plans requires
effective and creative management. CIAT is
a strong institution that has responded very
positively to leadership; the challenges of
the future require the redoubling of the
center's efforts to refocus and streamline its
actions under effective management at all
levels with a clear and shared vision of the
future external environment of the Center.

Organizational Structure

As pointed out in the Strategic Plan, CIAT
has concluded that the operationalization of
the Strategic Plan can best be pursued in the
context of two research divisions: one empha-
sizing germpiasm development research (and
comprising the four germplasm research
programs), and one primarily concerned with
resource management research (and consist-
ing of the three Agroecosystems Programs and
the Land Use Program, Figure 1 shows the
organizational structure for the planning period
{1993-1998). It shows three divisions {Germ-
plasm Development; Resource Management,
and Finance and Administration), each headed
by a Deputy Director General reporting to the
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Director General. A position of Associate
Director for Institutional Relations provides
support in terms of interinstitutional relations,
and also assumes responsibilities for support
activities in fraining and professional develop-
ment, and for communication and information
services.

The research programs in the twa research
divisions (Germplasm Development and Re-

source Management) are headed by Program
Leaders who assume a dual responsibility: to
contribute to the research objectives of their
programs in the area of their expertise; and to lead
and coordinate the respective research teams.

Research support aclivities are assigned to
the two research divisions, while central sup-
port operations are placed in the of Finance
and Administration Division.

104



L]

Chapter 9

Figure 1. CIAT Organization Chart (1993-1998)

Board of Trustees
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*For organizational and technical reasons this program will be assigned to the RMRL until the end of 1843,
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Appendix |

Outputs and Expected Impact of CIAT's Programs

Summaries of Qutputs and Expected Impacts of the CIAT Programs over the period of the
Strategic Plan, are given in the tables. These tables are based on the output tables in CIAT's
Strategic Plan,

I-A  Bean Program

-B  Cassava Program

I-C  Rice Program

-0 Tropical Forages Program
I-E  Land Use Program

I-F  Agroecosystem Programs

-G Institutional Development
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Table 1-A. Qutputs and expected impact of the Bean Program

Objective

Ouiput

Expected impact

Assumptions

. Generate advanced methods

for gene identification and
transfer.

. Increase yield potential,

. Improve microbial symbiosis.

. Improve nutrient and water

efficiency.

. Achieve stable resistance o

diseases and pests.

. Strengthen national programs.

. Form regional networks for
horizontal technology transfer.

Less expensive, faster genetic
improvement;

access to genes in ‘exotic’
material.

New, higher yielding ideotypes.

Better bean genoiypes for
nitrogen fixation;
improved strains for better
symbiosis.

Parental material adapted to
adaphic systems and tolerant
to abiotic stresses.

Diverse parental materials with
multipla resistances.

Trained naticnal scientisis.

Mere efficient resource
utilization through specialization
and coordination;

motre rapid diffusion of new
technology.

Lower research costs;

earlier adoption;

solution of previously
intractable problems of BGMYV,
ascochyta, Empoasca

increased yields at farm level;
relief of pressure on fragile
lands ag beans move o higher
productivity environments.

Reduced production costs;
enriched soil bicsphere;
more sustainable production.

Improved productivity under
strass conditions.

Stabilized and improved
productivity;
reduced pesticide use.

More effective adaptive and
applied research, leading to
higher on-farm producitivity.

Lower research costs;
broader, more rapid
productivity increases.

Continued progress in basic
research at advanced
laboratories;

continued public access to
desirable genes;

effective nationa! programs to
utilize new genes as parenial
materials.

Existence of useful genetic
variability;
effective seed systems,

Effective inoculation/
distribution systems.

Effactive seed systems;
genetic variability.

Eftective seed systems,;
genetic variability.

Greater national commitment
to agricultural research;
improved stability of scientists
in national programs.

National willingness to
exchange resuits.

| xipueddy 7]
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Table 1-B. Outputs and impact of the Cassava Program

Objective

Output

impact

Assumption

1.

Genatically improve
productivity and yield stability
of cassava.

. Develop crop managemsant

practices for sustainable
cassava production in selected
ecosystems.

. Improve cassava quality for

diverse and yuses.

. Strengthen national cassava

resgarch and development
systems.

- High-yielding parenta!

materials tolerant of biatic
and abiotic stresses and
with desirable quality
characteristics for specific
end uses; technology for
the commerciai production
of cassava, using true seed,
principles and technology
components for the design
of cassava-based cropping
systems, emphasizing:
soil fertility maintenance
soll conservalion
integrated pest and
disgase management;
consumer-acceptable cassava-
basad products.

Trained NARDS personnel;
regional cassava research and
deveiopment networks;
integrated cassava productiorn,
processing and marketing
projects.

- Increased overall cassava

production, stability and
guality;

economically and
environmentally sustainable
cassava production, especially
under adverse edaphoclimatic
conditions;

increased incomes of the rural
population in cassava-growing
regions;

increased market potential for
cassava and cassava-based
products;

cheaper cassava for direct and
indirect human consumption in
urban areas.

More effective and integrated
national systems.

- Continued and increasing
interest in cassava research
by advanced laboratories;
adeguate tunding for cassava
research at the international
level;
commitment of nationai
governmments to invest in the
development of martginal
areas where cassava is a
principai crop;
govermment policies that are
not biased in favor of
competing carbohydrate
S0UrCes,

- Minimum investment in
cassava research and
develcpment at the national
ievel.
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Table 1-C. Outputs and expected impact of the Rice Program.

Objective

Qutput

Expected Impact

Assumptions

1. Achieve a fulier expression of
the yield potential and broaden
the genetic basa of the upland
rice germplasm adapted to the
savannas.

2. Broaden the genstic resource
base far irrigated rice to
increase yield poteniial and
production stability,

3. Reinforce and promote
regional informaticn exchange
among national programs.

Well adapted, high-yielding
garmplasm for uplang
conditions;

Better understanding of plant
genetics/physiology
components affecting yield
potential;

Better understanding of root
physiology.

Populations with disease
resistance background;
Parental maierial for crossing
programs at national level;
irrigated lines with upland root
systarns;

Evaluation methodologies for
NARDS;

~Understanding of biotic/abictic
consiraints and germplasm
interactions.

Information in usable form;
Books, pamphlets, newsletters;
CD-ROM {including germplasm
databases).

]
i
!
i

« Additional 2.5 million tons/vear
by 1898,

- Stabilized high productivity

levels;

- Expanded area of rice lines
with higher etficiency of water
use,

- Reduced production costs;
- Reduced prices for urtan

consumers.

- Availability of knowledge to

enable broad implementation
of cbjectives 1-2 at NARDS,

- Variety release and adoptions
by 1994/1995.

- Continued support for national
fice iImprovemsni programs;

- Continued INGER/ARR!
support for germplasm
gxchange,

- CIAT support for information
exchange mechanisms, and
capability {o develop them.

[l
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Table 1-D. Outputs and expected impact of the Tropical Forages Program.

Objective

Output

Expected impact

Assumptions

1. Generate herbaceous and
weodly species adapted to
acid soils,

2. Improve efficiency of
germplasm development
through the understanding of
ecological compatibility
mechanisms.

3. Strengthen national and
regional capabilities.

Improved grasses and legumes
for poor acid-soil lands, from
Gto 1800 m.a.s.i.

Knowledge of acid-soil
adaplation mechanisms;
knowledge of mechanisms of
plant resistance to pests and
disgases;

quality and antiquality factors
aftecting ruminant nutrition;
identification of genes.

NARDS and networks (RIEPT,
AFRNET and SEAFRAL)
capable of developing
germplasm and pastures and
deploying mullipurpose forage
frees and shrubs (MPFTS).

- Improved ruminant production
and fertility in low-fertility acid
scif lands.

- New pastures and MPFTS
components that are efficient
in contributing to animal
production and to soil
enhancement.

- Broad adoption of new
adapted pastures and MPFTS
to low-fertiiity acid soils.

- FAesources for continued

acquisition of germptasm and
support by GRU:

effective feedback from
agroecosysiems programs.

Effective links with advanced
institutions, and support by
BRU and VRU.

National commitment to forage
research;

adequate support by CIAT's
IDS program, especially in
seed supply systems,

| xipueddy T}
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Table 1-G. Outputs and expected impact of the Institutionai Development Support.

Objective

Qutput

Expected Impact

Assumptions

1. Strengthen the capacity of
national research instilutions,

2. Increass the efficiency of
national research sysiems and
facilitate their interfacing with
agricultural development.

3. Develop seed supply systems
suitable for small farms’
circumstances.

4. Enhance national/regional
training in commadity

+  production and adaptive
research.

Human resources and teams
with appropriate knowledge,
skills and information for
applied and strategic research.

Mechanisms far
interinstitutional complementary
research;

tightly desigred projects.

New organizational
mechanisms and enterprises
tor seed supply;

new seed production and
processing technelogies for
small seed enterprises,

Instituticnalized national and
regional tralning programs for
commodity production and
adaptive ressarch.

Increased genaration of
relevant technology by NARS;
increased efficiency of
research through national
programs/CIAT
complementarity.

Increased efficiency of
research through
interinstitutional collaboration,

Adoption of improved crop
varieties and of pastures and
MPFTS for resource
conservation.

increased effectiveness of
LlAT/regional/national research
and technology transfer
systems; therefore, more
efficient technology generation
and adoption.

- Continuity of alumni in mother
institutions and in their field of
specialization, and availability
of resources.

- Political support andg
ingtitutional willingness to
cooperate and fulfill
commitments.

- Support from nhational research
and deveiopment programs,
and donor financial support to
initiate pitot projects.

~ Political decision to
institutionalize training at
national/subregicnal levels,
and ongoing political and
financlal support.

| xpusddy [

il

| AUy




L) Appendix I}

Appendix i

TAC RESEARCH ACTIVITY STRUCTURE

The Technical Advisory Committee {TAC) of the CGIAR has developed a list of definitions to
describe activities carried out by the chain of international agricultural research centers, to which
CIAT belongs. CIAT's activities, as described in the text and tables, are listed in this appendix,
together with their corresponding TAC definitions.
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Activity

Sub-Activity

Sub-Activity Specific

1. Conservation and
Management of natural
resources, including
Germplasm conservation
{Biodiversity)

1.1 Ecosyslem conservation and
Managemeni

1.2 Germplams Collection,

{1) Eco-system analysis, ecological characterizatior
and environmental concarns - the
characterization, classification, mapping and
analysis of aguatic and terrestrial ecosystems,
especially in refation to the functioning and use
of ecosystems, climate hydrology, soil and land
reform.

(2} Bliclogy and ecology of useful organisms and
pests -- siudy of the distribution, production and
dynamics of economically important plants,
animals and fish and of the weeds, Insec! pests
and diseases which afiect them,

{3) Land resources conservation and managerment
research on the maintenance or improvement of
the potential productivity of the land rescurce
base and its components especially the edaphic
climatic, hydrological and biological resources.
(3.2} Soil and landform - research on manitorin
maintaining or improving the physical, biclogica!
and chemical fertility of soiis.

{3.b) Water - research on the conservation anc
management of rainfall and/or irrigation water,
{3.c} Plants and animals - research on the
factors affecting the productivity and
conservation of natural vegetation inciuding
forests and rangelands, and research to monitos
natural poputations of wildiife,

{4) Aquatic Resources Conservation and
Managementi - research on the maintenance or
improvermnent of the potential productivity of the
aguatic resource base, including research on the
population dynamics of aquatic resources and
their exploitation.

(5} Collection, conservation, characterization and

Conservation, evaluation of germplasn: - collection and
Characterization and maintenance ¢f in viiro {and in situ} genmplasm
Evaluation collections and the ditribution, characterization
and documentation of coifections.
2. Germplasm Enhancement 2.1 Crops {1) Crop germplasm enhancement and breeding -
and Breeding incorporating primitive and novel germplasm inl
usahul material for breeding purposes, as wall as
germplasm evaluation and conventional breedin
2.2 Livestock {2} Breed improvement including livestock and fish -

breeding of improved livestock and fish.
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Activity Sub-Activity Sub-Activity Specific
2.3 Trees {3) Tree germplasm improvement - breeding of
improved trees inCluding multipurpose trees and
shrubs.
2.4 Fish (4) Breed improvement including livestock and fish -

breeding of improved livestock and fish,

{Generic) (5) Techniques in molecular biclogy - development
and application of modern methods in molecular
biology such as genetic mapping and genetic
markers to assist genetic enhancement and
breeding programmes.

3. Production Systems 3.1Cropping Systems {1) Piant protection {diseases, insect pests and
Development and weeds) - the economic control of disease, insect
Management pests and weeds of crop and pasture species

including systams for integrated pes{
management.

{2) Seed production - increase of seed of elite
materials, ils certification and release.

{3) Plant nutrition - crop, pasture and nutrient
raquirements, the availability, cycling and uptake
of nutrients {including the role of mycorrhiza and
other symbionts}, and fertilizer mapagement.

{4) Post harvest technology - the development of
ways of lreating commodities 1o reduce losses in
the storage and marketing system and improve
the guality and value of foods through
processing.

3.2 Livestock Systems (5) Animal health {including fish pests and diseases)
- epidemiology, biclogy, immunology and
genetics of animal and fish pests.

{8) Livestock reproduction - reproductive biology of
livestock and the reduction of reproductive
wastage from reproductive diseases and other
causes.

{7) Liveslock nutrition including studies on feeds,
pastures and todder - assessment of the
nutritionat status of livestock in relation to the
availability of feed resources.

3.3 Tree systemns (8) Silviculture and iree production - the
management of trees in agrofarestry, plantation
and natural forest systems to enhance and
sustain productivity.
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Activity Sub-Activity Sub-Activity Specific

{9} Tree nutrition - tree nulrients requirements, the
availability, cyeling and uptake of nutrients
(including the role of mycorrhiza and other
symbionts), and fertilizer management.

{10} Tree protection (diseases, insect pests and

weeds) - the economic control of disease, inse

pests and weeds of tree species including
systems for integrated pest management.

3.4 Aquatic Systems (11) Fish reproduction - reproductive biology of fish
and the reduction of reproductive wastage from
reproductive diseases and other causes,

(123 Fish nutrition including studies on feeds -
assessment of the nulntional siatus of fish in
relation 1o the availability of feed resources.

{Generic) (13} Baseline studies of production systems
(including constraint analysis and monitoring of
sustainability) - characterization of the soclo-
economic and agricuftural aspects of farming
systems including analysis of constraints of
production and sustainability,

{14} Development and management of farming
systems - design and testing of farming system
and components 1or more productive and
sustainable systems listed.

(14.a) Cropping systems
(14.h) Livestock sylems
(14.c) Tree systems
(14.d) Aquatic systems

4. Socig-econamic, Pubfic 4.1 Economic and Social (1) Human nutrition - study of the relationship
Policy and Public Analysis between such factors as nutritichal compositior
Managemsent Research of commodities, food quality, income, price,

socio-economic characteristics and the
nutritional status of pecple.

{2} Gender, human health and socio-cultura!
organization - analysis of gender, health and
socig-cultural organization in agricultural
communities.

(3} Micro-economic and social analysis - reseasch
to determine the economic and social effects
and implications of technologies or policies as
they affect people, by examining farm,
household or village data.
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Activity

Sub-Activity

Sub-Activity Specific

4.2 Policy Analysis

4.3 Governance and
Management of Public
Systems

{4)

)

()

(7)

Market and trade analysis - research to
determine the market level economic conditions
that may result from various technologies,
institutions or policies and to analyze the impact
ot trade and macro-economic policy on markets,
Impact assessment and priority setting -
research to assess the impact of research
including cost/benetit analysis and to improve
the analytical bases on which research priorities
are sel.

Policy analysis - research 1o determine the
desirabillty of alternative policles from the
viewpoint of society, taking info congideration
productivity, equity , sustainability, and
envirgnmental concerms.

Govemance and management of public systems
(including irrigation systermns) - analysis of
organizations for the management of public
systemns {including irrigation systems) and the
developrment of innevations to improve their
performance.

5.Institution Buiiding

5.1Training and Conferences

5.2 Documentation, Publication,
and Dissemination of
Information

{1} Training - human resource enhancemant

including specialized training courses, post
graduate research, study iows, ste.

{2) Conterences and seminars - to toster the buiid-

up of NARS capacities and the effective
functioning of internationat research
collaboration; fora for discussion of scientific
cooperalion ameng the pariners in the global
System (IARCs, NARS, specialized institutions);
stimulating horizontal transfer ofinformation and
technology among NARS,

{3} Documentation, publication and digsemination

of information - efforts to use systernatically the
global knowledge base in areas and disciplines
of relevance to Centre’s research programmes
and to make available to NARS relevant
information on progress and output of Centre’s
research programmes, making available
relevant information through newsletiers,
publications, electronic media, and abstracting
services,

119




LT Appendix il

Activity

Sub-Activity

Sub-Activity Specific

5.3 Organization and
Managemant Counselling

5.4 Networks

{4) Research on organization and management of

institutes - analysis of research and research
managemenl processes aimed at the
development/enhancement of approaches,
methodologies and tools for conducting these
processes. The procedures generated relate to
biologicaltechnological research, Le., technolog
generation efforts and erganization and
management of NARS,

{(5) Institution building/advice to NARS - assisting

NARS through the provision of advise and
counsel. This covers a range of subjectsftopics
and includes the biological sciences (conduct of
research) and the organization and managemer
field (organization ang management of NARS).
Primary oblective: build up of NARS capacities
{institution building).

Networks - organizing, coordinating, managing
or backstopping of collabaorative research efforts
among various panners in the giobal research
systems to budid up national capacities; the
objectives cover a broad range and include:
rasearchftechnology generation, globaliregional
topic specific information exchange, ete.
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ACRONYMS AND ABBREVIATIONS

AEP
AFRNET
BCMV
BGMV
BNF
BRU
CATIE
CBN
cDNA
CD-ROM
CEEMAT

CENARGEN
CGIAR
CGM
CGPRT

CIDA
CIFOR
CiMMYT
CiP
CIRAD

CLAIS
CNi
CNPGC
CNPMF

Agroecosystems Program

Pan-African Livestock Feed Resources Network, ILCA

bean common mosaic virus

bean goiden mosaic virus

biclogical nitrogen fixation

Biotechnology Research Unit, CIAT

Centro Agronémico Tropical de Investigacién y Ensefianza, Costa Rica
Cassava Biotechnology Network

complementary DNA

compact disc-read only memory

Centre d'Ftudes et d'Experimentation du Machinisme Agricole Tropical,
France

Centro Nacionat de Recursos Genéticos, Brazil
Consultative Group on International Agricultural Research
cassava green spider mite

ESCAP Regional Co-crdination Cenire for Research and Development of
Coarse Grains, Pulses, Roots, and Tuber Crops in the Humid Tropics of
Asia and the Pacific, Indonesia

Canadian International Development Agency

Centre for Intemational Forestry Research

Centro Internacional de Mejoramiento de Maiz y Trigo, Mexico
Centro internacional de la Papa, Peru

Centre de Coopération Infernaticnale en Recherche Agronomique pour le
Développement, France

Comision Latinoamericana de tnvestigacion en Sorgo
Centro Nacional de Investigaciones, ICA, Coiombia
Centro Nacional de Pesquisa de Gado de Corte, EMBRAPA, Brazil

Centro Nacional de Pesquisa de Mandioca e Fruticuliura, EMBRAPA,
Brazil
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CPAC Centro de Pesquisa Agropecuaria dos Cerrados, EMBRAPA, Brazil

CRIN Caribbean Rice Improvement Network, Dominican Republic

CSIRO Commonwealth Scientific and Industrial Research Organisation, Australia
cve Corporacion Autonoma Regional del Valle del Cauca, Colombia

DDG Deputy Director General, CIAT

DNA deoxyribonucleic acid (fundamental genstic material)

DSU Data Services Unit, CIAT

ELISA enzyme-linked immunosorbent assay

EMBRAPA  Empresa Brasileira de Pesquisa Agropecuaria, Brazil

EMPASC Empresa de Pesquisa Agropecuaria de Santa Catarina, Brazil
EPR/EMR External Program Review/External Management Review, CIAT
FAQ Food and Agriculture Organization of the United Nations, Raly
FUNDAEC  Fundacién para la Aplicacidén y Ensefianza de la Ciencia, Colombia

FUNDAGRO Fundacion para el Desarrollo Agropecuario, Ecuador

GAS General Administrative Services, CIAT

GDP Germplasm Development Programs, CIAT

Gis geographic information systems

GRU Germplasm Resources Unit, CIAT

G1Z Deutsche Gesellschaft fiir Technische Zusammenarbeit [German Agency
for Technical Cooperation], Germany

HCN hydrogen cyanide

HQ headquarters

HPLC high-performance liquid chromatography

IBPGR International Board for Plant Genetic Resources (now IPGRI), Rome

IBSRAM International Board of Soil Resources and Management, Bangkok

ICA Instituto Colombiano Agropecuario, Colombia

ICM integrated crop management

iICRAF International Center for Research in Agroforestry, Nairobi, Kenya

ICRISAT International Crops Research Institute for the Semi-Arid Tropics,

Hyderabad, india

122



L

CIAT Medium-Term Plan

DB
IDRC
1DS
IEMVT
IFAD
IFDC
IFPRI
HCA

ITA

ILCA

IMC

IMSU
INGER
INTSORMIL
IPOM

IPGRI

IPM

IRAT

iRRI
IUCN

VDMD
IVITA
JICA
LAN
LUP
m.as.l
MPFTS
NARDis

inter-American Development Bank, Washington D.C.

International Development Research Centre, Canada

Institutional Development Support, CIAT

institut d’'Etevage et de Medecine Vetérinaire des Pays Tropicaux, France
international Fund for Agricultural Development, ltaly

International Fertilizer Development Center, Muscle Shoals

International Food Policy Research Institute, Washington D.C.

instituto Interamericano de Cooperacion para la Agricultura, San José,
Costa Rica

Intemational Institute of Tropical Agriculture, Ibadan, Nigeria
International Livestock Center for Africa, Addis Ababa, Ethiopia
information Management Committee, CIAT

Information Management Systems Unit, CIAT

International Network for Genstic Enhancement of Rice, IRRI
International Sorghum and Millet Program, USA

integrated pest and disease management

International Plant Genetic Resources Institute (formerly IBPGR), Rome
integrated pest management

Institut de Recherches Agronomiques Tropicales et des Cultures
Vivrigres, France

International Rice Research Institute, Los Bafos, Philippines

international Union for Conservation of Nature and Natural Resources,
Switzerland

in vitro dry-matter digestibility

institute Veterinario de Investigaciones Tropicales y de Altura, Peru
Japan International Cooperation Agency

iocal-area networks (computer networking)

Land Use Program, CIAT

meters above sea level

multipurpose forage trees and shrubs

national agricuitural research and development institutions
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NARDS
NARIs
NARS
NFTA
NGOs
NifTAL
NRi

OFl
PCR
QTL
R&D
RABAGC
RAPD
RFLP
RHBV
RIEPT
RMRD
RMRP
RWW
SDC
SEAFRAD
SP

TFP
TPP
UNDP
USAID
VAM
VRU
WAN
WARDA

national agricultural research and development systems
national agricultural research institutions

national agricultural research systems

Nifrogen Fixing Tree Association, USA
nongovernmental organizations

Nitrogen Fixation by Tropical Agricultural Legumes, USA
National Resources Institute, England

Oxford Forestry Institute, United Kingdom

polymerase chain reaction

gquantitative trait [oci

research and development

Réseau d' Alimentation du Bétail d'Afrique de 'Quest et Centrale, Ethiopia

random amplified poiymorphic DNA

restriction fragment iength polymorphism

rice “hoja blanca” virus

Red Internacional de Evaluacion de Pastos Tropicales
Resource Management Research Division, CIAT
Resource Management Research Programs, CIAT

rice water weevil

Swiss Development Cooperation, Switzerland

Southeast Asian Forages Research and Development Network
Savannas Program, CIAT

Tropical Forages Program, CIAT

Tropical Pastures Program, CIAT

United Nations Development Programme, New York
United States Agency for international Development, USA
vesicular-arbuscuiar mycorrhizae

Virology Research Unit, CIAT

widea-area networks (computer networking)

West Africa Rice Development Association, Cote d'ivoire
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