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CIAT, Centro Internacional de Agricultura Tropical, is a nonprohit agriculiura
research and training organization dsvoted to the goal of increasing sustanable
food produstion in tropical developing regions. CLAT 5 one of 13 internationa
agricultural research centiers ander the auspices of the Consultative Group or
Internationat Agoicultusal Fessarch (CGIAR)

The core budget of CIAT s financed by 4 numiber of donors During 1988 these
CIAT donors mchide the countries of Belqium, Canada, China, Franee the Federa
Repubhe of Germany fioly, Japan, Mexico, the Netherfonds  Norway, Spain
Sweden, Swiicerband, the Undoed Kingdom, ana the Umted States of America
Organizations that are CIAT donors i 1988 include the European Economic
Community ‘EEC) the Ford Foundation, *he Inter American Develop nent Bank
(IDB), the International Bank for Reconstroction and Deviotopiment (IBRD), the
International Development Research Centre (DRC), the Rockefeiler Foundation,
and the Uraed Nations Development Frogramme (UNDP),

Information and conctusions reported herein do not weestanty reflect the
position of any of the aforementioned sntines
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INTRODUCTION

This document provides a preview of
the trends emerging for CIAT in the
upcoming decade. Prepared in res-
ponse to a request by the Technical
Advisory Committee (TAC) ol the
Consultative Group on International
Agricultural Research (CGIAR}), it
summarizes some of the progress to
date and outlines the plans. An
exercise scheduled to begin in late
1988 is expected to culminate in
CIAT's strategic plan for the 1990s.
The strategic plan should be available
for the center’s external program
review at the end of 1989. This pro-
gram andbudget for 1989-1993, there-
fore, is an interimi plan to be read in
conjunction with the results of plan-
ning for the long term and with earlier
documents, such as CIAT in the
1980s and the updated operational
plan for 1986 1990.

The strategic plan for the 1990s wiil
be developed as aninteractive process,
inctuding significantinput from CIAT's
national program partners with respect
to what types of support they need and
expect from CIAT. They will also be
asked to anticipate how they will
change during the next decade and
how thatis likely to modify the kinds of
supportrequired from CIAT. Since this
five-year P&B was developed out of
phase with CIAT's strategic planning
schedule and in a very short period of
time, such consultation ini*s prepara-
tion was necessarily limited.

Even without detailed analysis,
however, it is clear that the environ-
ment in which CIAT will work during
the next 5 years is changing rapidly—
and the strategy of the center and its

programs must be responsive to the
changing scene. Three trends are
central tothese projactions: the evolu-
tion of national programs, the
changing scientific/technological
base, and increased concern for sus-
tainabitity:

CIAT's national program partners
rapresent the most important element
in CIAT's environment. Qur plans are
founded on the assimption that on
average the national programs will
grow stronger; and this will gradually
modify our respective roles.

The scientific foundation on which
CIAT's. research is built is also
chany.ng rapidly; this is particulariy
true in the area of biotechnology,
which offers new tools to solve old
problems. The information and com-
munications revolution will also
change the way we go about our work.

CIAT associates itself strongly with
the growing worldwide concern for the
environment and natural resources.
The program strategies described in
this document reflect a commitmentto
sustainable production systems.

In its research and in its support to
national programs, CIAT is buti one
element in an increasingly integrated
global system. The international cen-
ters {IARCs) that form a part of this
syste:n are now well established and
are developing a mature relationship
with their national program partners
anc with each other.

All the centers have in common the
goal of improving the lot of low-income
farmers. Within the overall imperative



to increase food production, the com-
modities, policies, resources, systems
andtechnologies beingresearched are
crucial to low-income peoples. CIAT
has always been strongly committed
to this goal. Each of the commodities
receiving research attention has at
least one of the following attributes: it
is a relatively inexpensive source of
calories or protein; itis partof the food
budget of low-income consumers; or it
is grown largely by low-resource
farmers.

CIAT has been given a worldwide
mandate for research on beans and
cassava and a regional mandate for
research on rice. Its work on tropical
pastures is aimed chiefly at the vast,
underutilized land masses of tropical
America; however, technology gen-
erated for this ecosystem can henefit
similar areas in other continents with
marginal additional costs. Thus CIAT is
making available promising pasture
materials 1o interested institutions in
Africa and Asia.

In the case of those commodities
with a global mandate, CIAT strives to
make the benefits of its research
available to all parts of the Third World
where these commodities are impor-
tant. Where another IARC hasregional
responsibility for one of these com-
modities, CIAT works closely with that
center, providing scientific and in-
formation backup support and er-
suring that national programs in the
region have access to the genelic
diversity available at CIAT. Conversely,
where CIAT has regional responsibility
for a commeadity in which a sister
center has a global mandate, CIAT
applies its comparative advantage of
language facility, familiarity with the

conditions, and close working relations
with national agricultural research
systems in the region to enstire that
the germplasm methodology ¢nd sci-
entific knowledge generated by the
sister centar are most etfectively util-
ized in tropical America. CIAT also
makes available these regional
advantlages and its facilities to other
centers by hosting their staff at its
headquarters.

Within the CGIAR network, CIAT
currently has ties in the form of per-
sonnel, projects, data, germplasm, etc.
with seven of the other IARCs; some
initiatives are new and others, long-
standing. Electronic links make com-
munications almost as simple as be-
tween dapartments within the center.

The ties among the TARCS have
expanded the expertise and resources
upor which CIAT can draw to support
national agricultural research sys-
tams --the main partners in research.

Within the partnerships, CIAT can
perform some of the activities along
the continuum from basic research to
consumption; where it focuses its
efforts depends on the capacity and
programs of the countries involved. It
cooperates with the other participants
and attempts to concentrate on areas
in which it has a comparative ad-
vantage. lts aim is to achieve com-
plementarity.

The nroyram activities and the
budget envisaged tor 1989-1993 set
forth what is essential and what is
desirable for CIAT tc continue con-
tributing effectively to the network of
international and national centers
working for productive, sustainable
agriculture in the developing world.



CENTERWIDE STRATEGIES AND ALLOCATIONS:
1989-1993

The plan written for CIAT forthe 1980s
expressed its overall objective as
being:

To generate and deliver, in collab-
oration with national institutions,
improved technology that will con-
tribute to increased production, pro-
ductivity and quality of specific basic
food commodities in the tropics—
principally countries of Latin
America and the Caribbean-—there-
by c¢nabling producers and con-
sumers, especially those with limn-
ited resources, to increase their
purchasing power and improve their
nutrition.

No change from this general goal is
contemplated at this time. As part of
the strategic planning exercise for the
1990s, this statement will be re-
examined in the light of the current
situation, projected trends and any
concomitant changes in the Center’s
mission.

To reach our goal, we:

* Conductsharply focusedresearch
to generate new knowledge, me-
thods and technology com-
ponents.

* Provide opportunities to individ-
uals ir. the national agricultural
research and development sys-
tems for enhancing their capabhil-
ity to complement CIAT in th~
generation and transfer of appro-
priate technologies.

* Organize and promote interna-
tional and regional seminars,
workshops and conferences as
partof the activities to strengthen
networl.s and to share knowledge
and methods.

* Assist institutions involved in the
generation and transfer of im-
proved technology for commaod-
ities with which we have
expertise.

* Contribute where possible to di-
alogue between research institu-
tions in developed and developing
countries; between national re-
searchinstitutions withinregions;
and bhetween various research
and deveiccment institutiens
within countries.

* Preserve and make available
germplasm.

* Provide continuity when research
eftorts are tikely to be abandoned
because of the poor fortune of the
executing institution.

The major program divisions in our
center arc by commodity-—bean,
cassava, rice, and tropical pastures—
with support coming from the training
and communications program and re-
search units in agroecology, bio-
technology, vitology, genetic re-
sources, and seed production and
testing.

Center staff all seek technological
innovations that are not dependent on
high levels of purchased inputs and



that use efficiently whatever inputs
are applied—in line with the center’'s
concerns for equity and the environ-
rment. Genetic resistance to insects
and diseases and development of in-
tegrated est management technology
help to reduce environmental poliu-
tion. Biological nitrogen fixation, se-
lection of plants that inherernily use
nutrients more efficiently and that are
more tolerant of adverse soil condi-
tions are aimed at increasing produc-
tion without excessively depleting
natural resources. These ensure
access to the benefits of CIAT tech-
nology by farmers whose tack of re-
sources seriously limit the amcunts of
inputs they can purchase. Work on
Penniseium stakes grown on erosion
control terraces for use as supports for
climbing beans in Central Africa and
work on crop combinations and culti-
vation practices to prevent erosion in
cassava production in Latin Amgorica
and Asia are examples of efforts to
preserve the natural resource base.

New techniques and inputs are
testedonfarmsinaseries of trials that
systematically diminish researchers’
involvement in management while
stepping up farmers’ participation. The
approach ensures that inputs are kept
within the means of smallholders, and
the center has been experimeniing
with methods te expand the input by
farmers in the design of improved
technologies. This “farmer participa-
tion research” has been regarded as
highly desirable as a means to incor-
porate farmers’ experience at an early
stage in the technology-generation
process. The results should put the
center in a better position to assist
national centers to get reliable infor-
mation from farmers—what they need
as well as what they do when and how.
One senior staff position is set aside

for this temporary activity and is paid
for by a special project.

Probably the best example of low-
input/high-output technology is im-
proved germpliasm. All of CIAT's pro-
grams have produced—and continue
to produce in response to changing
conditions—lines with increased yield
potential, resistance to insects and
diseases, and tolerance to environ-
mental stresses. The combination of
characters reduces risk and the need
for the apphcations of insecticides,
fungicides and olther chemicals.
Farmers alt over Latin America ana the
Caribbean grow varieties fror lines
that were originally developed or dis-
tributed by CIAT. In addition, the
germplasm banks assembled at the
center represent a scurce of genetic
diversity and security for scientists
around the world.

The underlying philosophy is that
the research must be relevant; the
quality must be excellent; and the
wark must be founded on trust and
responsibility. From this philosophy
has grown the “'CIAT culture.”” It
represents commitment:

* To our beneficiaries, the poor—
producers and consumers—to
improve their welfare.

* Toour national program partners,
to provide the elements they need
to develop and disseminate im-
proved production technology.

* To cur donors, to manage effi-
ciently the resources they pro-
vide.

* To our employees, to create an
atmosphere conducive for them
to make a maximum contribution
to the center’'s mission and to
rewaid them appropriately.



* To society, to contribute 1o econ-
omic development in a manner
thatimproves human welfare and
dignity.

The center’s research and interna-
tional cooperation program has
evolved over the years in response to
continuous and rigorous analysis of
the strategies, activities and resources
required to meet its objectives; the
relative strengths and capacities of the
national program partners; the con-
tributions from coltaborating institutes
throughout the world; and resource
constraints.

Allocation of Resources

Alook at CiAT s allocadion of resources
over the next 5 years (Table 1) dem-
onstrates the directions in which the
center is moving. For purposes of
clarity and simplicity, the activities of
the programs and support units have
been aggregated into three categories:
research, institution building and
networking, and managemert and
administration. The list of "Candidate
Activities' approved by TAC for use in
allocation of resources fits easily into
these three major groups (Table 2). It
should be mentioned that one senior
staff position is allocated for the tem-
porary activity on “‘farmears’ participa-
tion research’ and is paid for by a
special project. As this is a centerwide
activity it is currently shown as a
“desirable’” position within the re-
search services component of the
budget.

In the overall projections, the costs
for centralized administrative services
and management remain fairly con-
stant while the programs’ activiiies
grow. This results in a decrease in the
percentage di.vol>xd to “management

and administration’”” and an increase
in "research,” with the percentage
devoted to “‘institution building/
networking’ changing little.

The projectedincrease in the propor-
tion of research activities is caused
primarily by an expansion in special-
ized research to support national pro-
grams. Strong national programs now
take on some responsibilities previ-
ously carried out by CIAT and other
JARCs—a trend frequently referred to
as devolution. Most countries, for
example, do much of the breeding of
the crops and production training.
Stinitarly, national programs are
becoming the leaders in setting po-
licies and deciding methods for ne-
tworking activities.

In looking to the furure, we believe
the trend wiil continue and that na-
tional programs will gain recognition
and, hence, greater support from policy-
makers. The more skills that national
scientists have, the higher the level of
research backstopping that will be
expected from CIAT; and the greater its
role in tinking groups for mutual
benefit and overall savings.

At the same time, the national pro-
grams will be under increasing pres-
sure to show an impact. The IARCs
need to be in a position to assist
riational programs in building bridges
between research and technology
transfer institutions and in developing
national commodity plans. In other
words, on-farm trials, support for
trainers, utilization, marketing, etc. will
receive increased attention. CIAT has
begun te upgrade its capacity to pro-
vide support in these areas.

In sum, the national centers are
assuming more of the “"midstream”
functions (i.e., development of tech-



Table 1

Summary: Resource Utilization by Activities
for the Years 1988, 1989 and 1993

ACTIVITILIES

1988

% of Total CIAT

1989

1993

1988 1989 1993

% of Category

RESEARCH

Natural Resources 3.7% 3.9% 4.4% 7.7% 8.0% 8.8%
Genetic Resources 5.4% 5.5% 4.8% 11.3% 11.3% 9.6X
Crop Improvement 15.3% i5.0% 13.3% 31.9% 30.8% 26.6%
Crop Production 7.2% 7.3% 7.0% 15.0% 15.0% 14.0%
Crop Protection 6.2% 6.1% 6.0% 12.9% 12.5% 12.0%
Livestock Production 3.1% 3.2% 3.9% 6.5% 6.6% 7.8%
Aralysis 2.6% 2.6% 3.1% 5.4% 5.4% 6.2%
Utilization 0.5% 0.6X% 1.0% 1.0% 1.2% 2.0%
Exploratory Res. & Method. Revelop. 3.7% 4.2% 5.9% 7.7% 8.6% 11.8%
Analysis of Impact 0.3% 0.3% 0.6% 0.6% 0.6X% 1.2%
TOTAL RESEARCH 48.0% 48.7% 50.0% 100.0% 100.0% 100.0%
INSTITUTION BUILDING & NETWORKING
Training 12.0% 11.9% 12.0% 37.4% 36.8% 37.4%
Conferences and Seminars 3.0% 3.1% 3.3% 9.4% 9.6% 10.3%
Bocumentation & Informaticn 5.2% 5.3% 5.2% 16.3% 16.4% 16.3%
Counseling/Advising NARS 5.3% 5.3% 4.5% 16.6% 16.4% 14.1%
Technical Assistance 1.8% 2.0% 2.1% 5.6% 6.2% 6.6%
Network Coordination 4.T% 4.7% 4.9% 4.7 14.6% 15.3%
TOTAL INSTIT, BUILD. & NETWORKING 32.0% 32.3% 32.0% 100.0% 100.0% 100.0%
MANAGEMENT AND ADMINISTRATION 20.0% 19.0% 18.0%
T 0T A L S 100.0% 100.0% 100.0%




Relation of Activities as Presented in this Document
to List of ’Candidate Activities'’

Activities as Presented by CIAT

Activities Approved by TAC

RESEARCH

Natural Resources

Genetic Resources

Crop Improvement

Crop Production

Crop Protection

Livestock Production

Analysis

Utilization

Exploratory Resecarch &
tfethodology Development

Analysis of Impact

INSTITUTION BUILDING AND METWORKING

Training

Conferences and Seminars
Documentation & Information
Counsel ing/Advising NARS
Technical Assistance
Network Coordination

5.

10.
1.

9.
7.
.
12.
22.

23.
26.
25.

18.

27.
26.

16.
17.

20.
21,

Water Management Research

Soil Management & Conservation

Rescarch

agroclimatology Research

Germplasm

u. Research on conservation &
diversity

b. Collection

c. Conservation, characteriza-
tion & cocumentation

d. Enhancement

e. Plant breeding/improvement

f. International trials

Seed Preduction

Crop Systems Research

Prant Nutrition Research

Machinery Research and

Development

Plant Protection Research

Livestock Systems Research

Crop-Livest.ck Systems Research

Livestock Nutrition Research

Economic & Social Analysis

at Micro-Level

Market Analysis

Policy Analysis

Nutrition & Consumption Anal.

Conversion & Utilization Res.

Rescarch on Approaches, Cor-

cepts, Methods & Procedures

Exploratory Research

Rescarch on Research

Human Resources Enhancement
a. Specialized courses

b. Individual internships

¢. Dczree-related
Conferences & Seminars
Documentation & Dissemination
Counseling and Advising NARS
Technical Assistance
Coordination of Networks

NOTE:

Not included in above listing are Activity #14, Livestock Disease

Research, and Activity #13, Livestock Reproduction Research, as CIAT

does not engage in these activities.

—

Table 2
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nology components), s CIAT will si-
multaneously increase its activities at
vuth ends of the spectrum. In fact,
many cuirant staff are gredually mov-
ing upstream by the nature of their
work; and additional staff —for exam-
ple, two senior staff for the Biotech-
notogy Researci Unit, a s2cond
breeder {or the Cassava Frogram, a
utilizatior. specialist in the Cassava
Program, ard a senior person i the
Training and Communicoetions pro-
gram-—represent either increased so-
phistication in research or increased
strengthinreaching the intended ben-
eficiaries.

During the next b years, the in-
vestment in research on natural re-
sources-—agrochimatology and soif and
water managemenl-—will rise (Table
3); and the real increase ic greater
than the figuras indicate for several
reasons. For exammple, the fassava
Program has incorporated inits hudget
aposition thatwas fundedin 1988bya
temporary spaecial project. The position
is dedicated to work on soil erosion
and maintenance of soil fertility in
Asia and represents a new commit-
ment not reflected in comparisons
between 1988 and later years (since it
is included in tne 1988 aggregate
data).

Sustainability concerns are reflected
inthe increase in the category “"natural
resources,”” hut only to a very partial
extent. CIAT is committed to the chal-
lenge of increasing food production in
a manner that does not rob future
generations of the resources to attain
a high quality of life. This means that
all scienlists-—breaders, agronomists,
systenis specialists alike—are ex-
pectedto conduct their research with a
sustainability perspective. Much of this
willbe done inthe “crop improvemen'”

and "crop production’ activities. Thus
trends to increase this emphasis will
be seen more within rather than
between categories of activities.

Through work on cropping systems,
erosion contro!, minimal tillage, nu-
trient recycling and soil fertility, CIAT
prograimms are stiiving to combat soil
degradation and environmental pollu-
tion. We are convinced that more
needs to be done in the future. A
number of the additions to senior staff
fall inte this category; e.g., the land
systems geographer in the Agro-
ecological Studies Unit; the agirono-
mist in ihe Cassava Progiam for Asia;
the production systems specialists for
the savanna and for the humid tropics
in the Tropical Pastures Program; and
the integrated pest management spe-
cialist in the Rice Progran.

A modest decline is expected in
allocations to research on “'genetic
resources’” and is a retlection of re-
duced efforts in collection of germ-
plasm for tropical paswres, following
10 years of a concerted search. The
decline masks increases in collection
of wild species planned for the Bean
Program and increesed efforts in col-
fection and evaluation projected for
the Cassava Program (Table 3).

Total allocationstoresearchoncrop
improvement also show a slight de-
cline although the drop has been
largely offsetby the Cassava Program’s
increased activities to support crop
improvement in Africa (Table 3); plans
are to place one hreeder in an Africa-
like ecosystem in Brazil and another at
HTA in lbadan, Nigeria.

The set of activities related to utiliza-
tion is slated to increase modestly,
owing chiefly to the considerable
growth in utilization work projected for
the Cassava Program.



A slight upward trend in counseling
and technical assistance for nationai
agricultural centers ruflects the con-
tinuing decentralization of all the pro-
grams, particularly Rice and Cassava.

The Bean Program is showi: to
devote much more of its resources to
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istitution building/networking than
do the other progrems (Table 3), es-
sentially as aresult of what it has been
investing, and will continue to invest,
in large, regional programs that work
with national programs in Africa.



Cost Assumptions and Financial Requirements

Essential and Desirable Activities,
and Considerations of Scale

Throughout the text and accompanying
tables, this document makes reference
to “essential’”’ and “desirable’” activ-
ities. As proposed by TAC in 1986,
essential activities are the minimum
necessary for the Center to carry out
its mandate and meet its objectives in
research and international coopera-
“on. Desirable activities enhance and
complement essental activities; they
have high priority and high payoff
potential but are not strictly required.

Two important issues arise from
these considerations: how to distin-
guishbetween essential and desirable:
and the scale ot activities projected.
These are interrelated, especially in
relation o senior staff positions. !t is
not difficult to recognize certain activ-
ities or disciplines as essential com-
ponents of a multidisciplinary program.
What is harder to define is how many
senior staff in a given discipline are
needed to form a critical mass. That
mustbe answered by defining the task
to be accomplished. tn CIAT's com-
modity programs, the essential scale
of activities chiefly reiates to the
gecgraphic areas and/or ecosystems
that are essential in relation to TAC
prioritiz~ and the centerwide strategy.
CIiAT h s defined eszential positions
as those required to make up a critical
mass to cover the highest-priority re-
gionsfor CIAT's mandate commodities.
A narrowing of the geographic/eco-
system coverage wouid reduce the
scale and vice versa. Some of the
positions listed as desirable would
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permit CIAT to broaden its coverage to
areas where the commodity is impor-
tan: enough that such involvement
would be a good investment but are
less important than those covered by
essential positions. Other desirabie
positions are rmore of the type to speed
up the research or technology transfer
process.

The issue of leve! of support given to
each senior staff member has to do
more with productivity and cost ef-
fectiveness than area covered. The
most appropriate pyramid of supoort
and the amounts of supplies/services
required vary from research program
toresearch program, depending onthe
nature of the crop; and the amounts
assigned for local and international
travel vary with the research locations
and geographic roverage of the pro-
grams. CIATis confident thatthe levels
of these types of support now allocated
to each picaram are near optimum, as
they have evolved over many years of
experience and intense budget
scrutiny, especiaily in particularly lean
years when CIAT chose to reduce the
number of seniar staff (and thus cut
out entire subprograms) rather than
reduce the levei of support below that
at which the vah:able and expensive
resource represented by international
staff is fully utilized.

Basic Unit for Scale and Budget
Indications

Over the years, CIAT—as well as the
CGIAR Sysiem—has found that, at
ieast for research and related support



activities, the most pertinent budgetary
unit is the senior staff position. They
are typically synonymous with re-
search sections, cach devoted to a
disciplinary speciality and each con-
sisting of a full complement of prefes-
sional and other support staff, as well
as operational resources. Essentially,
CIAT adds to, subtracts from, or mod-
ifies its research program by the addi-
tion, elimination, or transfer of discreta
research sections, each headed by a
senior staff. Thus a budget presenta-
tion largely based on senior stafl po-
sitions/research secticns allows for
ready comparison across programs as
well as over time. It also has the
advantage of pointing to the basic
program compgoneants that underlie the
management of the Center.

The Budget Request

Table 4 presents the budget request
for 1889-19923 in terms of the pro-
posed senior staffing pattern. (Tabla
4A shows a summary of all support
staff positions associated with essen-
tial senior staff positions: Table 4B
does the same for desirable senior
staff positions.) Tablc 5 shows the
proposed annual budgets for 1989 1o
1993 in current U.S. dollars

As there are existing donor com
mitments for selectad aspects of the
proposed budget, and as CIAT expacts
to generate a modest income from the
sale of agricultiral products and other
services it provides, the actual
amounts requested of the donors is
less than the totals shown in the
overail budget. Table 5 provides a re-
conciliation between the budgeted
amounts and the amounts requiested
of the donor community.
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Capital Outlays

Under "'Capital,” CIAT has included
projected needs for the replacement
sf existing equipment/machinery and
the existing plant, as well as projected
needs for additional research equip-
ment/machinery and modest expan-
sions in infrastructure.

As is done in the area of operations,
the budget request for capital outlays
is presented along the lines of es-
sential and desirable components.

Essential Resources for Capital

Capital replacement: equipment/
machinery. Instead of following a
capital depreciation practice, CIAT is
Ludgeting the cost for replacing cxist-
ing research equipment, machinery,
and other nonbuilding related items
with renlacement value on an annual
basis. In fate 1988 the total value of
guch ~erns amounted to some
JS$13.5 million. Based on C!AT's
experience showing that the average
useful life of such items is ten years,
after which time some 20 percent of
the original cost of the equipment can
berccovered, the yearly cost for equip-
ment/machinery replacement is
budgeted at US$1.08 million,

Capital replacement: major plant
rnaintenance. The total value of the
huilding infrastructure at CIAT head-
quarters is approximately US$20
miilion. Same two-thirds of that in-
frastructure 1s 15 years old, with the
remainder rather evenly distributed
betw=2en one and |5 years. Over the
years, CIAT has continuaily attempted
to keep its infrastructure in very good
condition to prevent sudden and large
expenses for the upkeep of its infras-



Approved Senior Statf Positions for 1988, and Projectod Table 4

Essential and Desirable Positions for 1989-1993

1988 1989 1990 ; 109014 1992 19913
Core Special Essen- Desir- Essen Devir: Easen- Desir- Ersen  Desir- Essen- Desir-
Project tial able thal atle tisl able tial able tisl able
COMMCOTTY RESEARCH PROGFAMS
BEANS
At Hesdquarters \I2 N 12 . 1’ . 12 - 1?2 - 12 -
Decentralized ] 1 " t n a 10 9 10 9 10 °
CALSAA
At Headauarters L} - 8 . 10 - 10 - 10 . 10 -
Decentralized 2 3 4 3 4 3 S 3 b 3 s 3
RICE
At Headquarters 7 - L} - 8 - 8 - ] - 8 -
Decentralized - - . 2 - H - 2 . 2 . 2
TROPICAL PASTURES
At Headquerters 13 - 3 - 13 . 13 - 13 - 13 -
Decentratized b1 - 5 . H 1 6 2 L] 2 L] 2

TOTAL COMMODITY RESEARCN PROGRANS

At Headquarters 40 - &1 . 43 - 13} - 43 - 43 .
“rcentralized 13 % 20 13 20 " 21 16 | 16 21 16
Totai Resenrch Programs 53 “w 61 13 43 1 2] 16 & 1% & 16

RESEARCH SUPPORT

GENETIC RESIURLES
Botanist, meadt 1 - 1 - 1 - ] - 1 - 1 -

BIDTECHNOLOGY RESEARIH

Tissue Culture Specialint '. - 1 - 1 . 1 . 1 - 1 -
Biochemist/Molec . Biatogist 1 - 1 . 1 . 1 . 1 .
Cytogeneticirt 1 . 1 . 1 -

VIROLOGY RESEARCH
viralogist(s) 2 . 2 - 2 . 2 . 2 - 2 -

STATION OPERATIONS
Super intenden® 1 . 1 - 1 - 1 . 1 . 1 .

DATA SERVICES
Head 1 - 1 - 1 1 . 1 - 1 .

ACRDCCOLDGICAL STUDITES

Agroecologist 1 . 1 - 1 - 1 . 1 - 1 -
Agric. Geograpner 1 . 1 - 1 - 1 . 1 -
SLECS
Kead (Seed Systeem Mgt. Spec.) 1 . k) . 1 - 1 . 1 - 1 .
Seed ecraliat (Procxtion,
Planning L Grganization) H - 1 . 1 . 1 - 1 - 1 -
FARMER PARTICIPATION RESTARCH . 1 . 1 - 1 . 1 . 1 . 1

Total Research Sumport 9 1 " 1 " 1 ” ] 1 1 1?2 1

TRAINIWG AND COMUNICATION

Leade- 1 - ) 1 . 1 . 1 1
Head, Training L Conferences | y . 1 . 1 '
Head, Informtion | 1 - 1 - 1 - 1 - 1 - 1
Heac, Publications 1 - 1 1 - ] 1 - Al .
Heed, Public Informaticn 1 . 1 - 1 1 - ' - 1
.......................................................................................... - Catenireeeaees
Total Tratning ara Comuanication & 0 4 0 5 0 5 9 L 0 5 N
ADMINISTRAT 10w
OFFILE OF DIRLCIOR GEMERAL
Rirectar Genera 1 ) 1 - 1 1 - 1
Devwity Directors Caneral 2 2 5 ¢ 2 2
Director of frrarce L Aamin 1 1 t - 1 1 - 1
Assistant to the g 1 . 1 - 1 1 1 N 1
PRCJLCTS CFPICER (*) . 1 1 - 1 . 1 - 1 - 1
EXTCUTIVE CiFICER 1 . 1 - 1 - 1 - 1 . 1
Total Administrition 6 1 7 [ 7 0 7 0 7 o 7 0
TOTAL POSITIONS BY CATEGORIES
At Hesogquarters 59 63 1 & 1 .14 1 7 1 (14 1
Cecentralized 13 1% 20 13 20 14 21 16 2t 16 21 16
GRAND 1074t e 16 &3 14 88 15 A 17 a8 17 .} 7

¢ = Paid from Indirect Cost kecovery
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Agroecclogical Studles
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ADRINISTRATIOM
9¥fice ot Director Gemeral
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Totel Aaninigtration

CERERIL DFERATING EXTENSES

Prysical Plent
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COMMODITY RESEARCK PPOLRAMS
Beans
Cassave
Rice
Tropicel Pastures

Total Research Programs

RESEARCH SuUPPORT

Farmer Participation Research

TOTAL RESEARCH

SEkKIOR STAFF

Projected Desirable Positions for 1989-1993

Table 4.B
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The budgeted amounts for 1989 to
1993 assume an annual rate of infla-
tion of five nercent.

The Budget Request in
Perspeclive

The graphic betew shows the budget
request for 1989-1993 (essential and!
desirable activities) and compares this
request te the approved budget ror
1988 and comnarable historical data
for 1385-7687 To facilitate compar-
ison, all figures are v constant 1988
U.S dollars.

Totar Budget Reguest 138919493
Anct ()xy!!t['x‘vl'.nrv\ with 1t 1y
PR SO O Y G
Rz LEY -
The increase from the total set of

operations in 1988 (i.e., core and
special projest resources) to the pro-
posed program in 1489 (essential and
desirable activities) amounts to
US$2.57 mithon,or 9 percent. The tota!
proposed subsequent real growth
during the period 1980-1993 is below
4 percent.

The essential component of the
proposed 1989 activities incorporates
the core activities of 1988, a sizeable
(US$2.22 miliiony portion of the activ-
ities labeled as special projects in
1988. plus setected new, high priority
activities. |The proposecd essential
program for 198915 13 percent higher,
inrealterms, than the core program in
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1988, but one pureent belcw the total
set of operaiions i 1988

The graphic helow presents an area
graph of the proposedresource alloca-
tion by object for the peried 1989-
1993, and compares this data with
actual resource aliocation natierns in
1985-1988. Particularly noteworthy is
the fact thit the modest growth in the
overall progran s restricted to the
research and international cooperation
activities, with adimmstration and
general operating costs hemg kept
level.

Resource Allocidian by Obpect 1989 19493
And Compaton zolte e VIHE Penog

[P

The graph below shows that, in
recentyears, most of the growth in tihe
number of senior staff positions has
been away from headquarters (i.e.,
outside of Colombia). As demons-
trated, this trend is projected to con-
tinue.

Headquarters ang Oitposted Staff

NUL TN

Staft Postons 1085 1163
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With the projected slight growth in
senior staff positions, and a less than
proportional expansion in administra
tive and other support services, the
cost per senior staff position ic de-
clining gradually. As the graph below
shows, this trend has been in effect in
the past, too. While in 1984 the cost
per senior staff was close to US$400,
000, this cost was reduced by 25
percent in 1988, and is projected to
diminish further during the 1989-1993
period.

Cost of Senior Staff Position
1984 1993

20



COMMODITY KcSEARCH PROGRAMS

Bean Progra:

Beans are the most important food
legume for over 300 million people in
Latin America and the highlands of
eastern and southern Africa. Beans
are the leading source of protein ior
over 100 million of the poorest of the
poor whose diets othe. vise consist
principally of low protein starchy
staples (e.g.., cassava, yams and
plantains).

Despite the nutritional importance
of beans, growih rates 1 production
have beendeclining throughout Africa,
Brazil and the Apdean region: ana
population growthi is outst pping baan
prodgucticngrowihin all theseraygions,
with associated dire implications for
the nutritional status of the poor.
Moreover, the slow increase in bean
procduction tnat has been achievedhas
been due almost entirely to area
expansion, which can not he long
sustained, especially in Africa. Con-
seguently, productivity-increasing
technology is urgently needed.

Beans are genarally produced
without irrigation on poor soils by
semi-subsistance farmers, many of
whom lack the resources to use fertil-
izer or crop protection chemicals. To
generate technology appropriate for
thes. poor farmers, the Bean Fro-
gram’s research strategy iocuses on
improved disease and pest resistance
as well as adaptation to acid and low
phosphorus cotls. The program also
conducts research o improve heans’
contrinution to soil fertility tnrough
increased nitrogen fixation.

This strategy of emphasizing genetic
improvement without requiring ad-
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ditional inputs, both keeps new tech-
nology wel! within the reach of poor
farmers and {eads to more sustainable
systeims due io the avcidance of eco-
togically disturbing agrochemicals.

New bean technology has to be tar-
geted to fit highly varied cropping
systems that are adapted to local con-
ditions, as well as meet strong local
consumer preferences for particular
grain types. Only strong nationa, pro-
arams are able to respond to farmers’
needs for such location-specific tech-
nology. Consequently, training and
networking are crucial Bean Program
activities that strengthen national
pragram capacity to insure that new
technologies reach poor farmers as
quickiy as possible.

Program Activities

Program activities are oriented io
maximize complementarity with other
institutions. While national agricul-
tural research systems have a com-
parative advantage in location-specific
adaptation research and developed
country researchinstitutes have a com-
parative advantage in basic research,
the Bean Program concentrates on
applied research of broad applicability
and undertakes basic or adaptative
research primarily to fill in gaps not
covered by others. The major Program
activities are research, training and
networking.

Genetic improvementisthe principle
research activity of the Program. Prior-
ity is placed on improving disease and



insect resistance, as well as on toler-
ance of drought, tow phosphorus and
acid soils, improved nitrogen fixation,
early rmaturity and yield potential.

Sources of these desired characters
are obtained from the CIAT germplasin
bank, which with 40,000 accessions is
the world’s largest coltection of Pha-
seolus vulgris, and also includes
related species and wild ancestors.

Genetic improvement is organized
first around 22 projects 1o improve
characters such as resistance to an-
thracnose or drought or ability to fix
niticgen. Breeders work closely with
disciplinary specialists (for example,
pathology, physiology, micrebiology) in
each of these projects. Multiple
characters froim ihese proiects are
combined for cight distinet grain clas-
ses and are made vvatlable to national
programes as fixed lines or segiegating
populations through intermationel and
regional nurseries,

laproved management practices are
deveioped to accoimpany new germ-
plasm oi to sclve problems not
amenable to genetic salutions. This
research, which is carrind out largely
in collaboration with national pro-
girams, is mainly conducted on farm.
This has led to the development of
technologies like the combination of
zero tillage with tclerant variaties to
reduce losses from weh blight in
Central America.

Information and 1escarch skills are
transferred to national programs both
through collaborative research pro-
jects and through formal training.
Emphasis is placed on strengthening
the skills of mid-carcer professionals
through workshons, short cotrses and
internships. fraining in un-farm re-
search is now receiving major atter-
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tion to improve research planning and
technology evaluation. Much training
is conducted through in-country or
regional courses where participants
develop work plans for future activities
as part of the training experience.

The program promotes regional re-
search networks tormed around
common problems, with each network
member specializing in a specific pro-
blem. For exampie, in the Great Lakes
Network, Burundi specializes in halo
blight, Rwanda in anthracnose, and
Zaie in angular leaf spot. The best
materials from each country are
shiared through regionel nurseries.
Individual national programs eften tack
theresourcesto solve all the problems
that their farmers face; but by peoling
cfforts across countries, all problems
can ba effectively iresearched.

Networks have been formed in Cen-
trat America, the Andes, East Africa,
Southern Africa and the African Great
lLakes, as well as in osrazil and the
Southern Cone. Most networks have
annual ineetings to exchange results,
regional nurseries to distribute germ-
piasm, and a steering committee to
coordinate activities of mutual interest.
Exchanges at the continental and
world level are maintained through
perictic workshops, international
nurseries and publications.

The Bean Program has formed a
critical mass of scientists at head-
quarters 1o operate as a tightly knit
mulidisciplinary research team. Qut-
posted staff both in Africa and Latin
America complement headquarters
research by supporting national pro-
grams in their adeptive research.
Training and network coordiration are
asimportant asresearch for outposted
staff. Headquarters staff are involved



in training and networking, but they
give priority attention to research.

Currently, three breeders at head-
quarters have respcnsibility for 22
projects in character improvement, re-
prasenting 3 separate grain classes
and corresponding to regions where
the characters are particularly rel-
evant.

A pathologist and scientists from the
Virology Research Unit at headquar-
ters conduct research on diseases
such as bean common mosaic vitus
(BCMV), rust, antiracnose, angular
leaf spot and common bacteriai blight,
which are distributed werldwide. Pa-
thologists stationed in Rwanda and
Tanzania support African nationals
and assist in gernmplasm evaiuation.

The headquarters-based entomol-
ogist works on pest problems of world-
wide significance (such as leaf
hoppers, bruchids and whitefly), as
well as on the ones purely in Latin
America, such as hean pod weevil. The
Africa-based entomalogist is primarily
concerned with control of the beanfly,
the worst pest of beans in Africa.

Increased biological fixation of ni-
trogen is a low-innput, sustainable
technology that can contribute subs-
tantially to nitrogen availability. A
headquarters-hased microbiologist is
identifying characteristics that can be
used in bean breeding, as well as
working closely with L. eeders in de-
veloping methods of screening for
improved nitrogen fixation. Rhizobia
strains are also being screened for
effectiveness and competitiveness.
The results of this research are being
tested in Africa and Latin America by
forming a networlk in which previously
isolated microbiologists are encour-
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aged to work closely with plant
breeders and agronomists.

Strategic research on yield phys-
iology. earliness and drought mech-
anisms is undertaken to guide
breeders seecking geneticimprovement
for these characteristics. Priority is
given to identifying traits that can be
useful to breeders selecting for yield or
drought. This researchis carried out by
the headquarters-based phvsiclogist.

A high proportion of beans, both in
Africaand Latin America, are produced
on heavily weathered acid soils with
low phosphorus availabilitv and high
levels of aluminum. Continued
strengthening of physiology work, by
temporary, postdoctoral or visiting
scientist staff, will be required for a
few years to identify traits useful in
breeding superior bean genotypes in
order tc optimize sustainable bean
productivity in these low-fertility soils.
This research will integrate whole-
plant nutritional physiology with soil
fertility and chemistry, and will be
closely coordinated with research on
rhizobial symbiosis.

In agronomy, the major emphasis is
the on-farm testing of new lines for
adaptation to farmers’ current crop-
ping systems. Research is also carried
outonimproved cultural practicesand
intensified cropping systems. Because
the research is location-specific,
agronomic staff must be decentralized
to be effective in providing feedback to
CIAT and in training national per-
sonnel. Agronomistsfor the Bean Pro-
gram are posted in Brazil, Ethiopia,
Guatemala, Tanzania and Uganda,
while two headquartars-based agion-
omists are responsibie for efforts in
South America and for coordinating
international yield trials.



Studies of farmears’ production sys-
tems, r_sources, problems and objec-
tives are critical as are studies of
consumer preferences for new grain
types. Socioeconomists participate
with agronomists in on-farm evalua-
tion of new technologies and are res-
ponsible for generating feedback on
the adoption of new technology. A
headquarters-hased economist works
with national programs to monitor
adoption of improved technology and
provides input to the setting of re-
search priorities in Latin America; an
economist and an anthropologist have
been posted to Africa to support farm-
level evaluation of technological al-
ternatives.

Resource Requirements

Nochange in numbers of senior staffis
envisaged at headquarters during
1989-1993, but outposted staff now
being funded in special projects are
classified as essential. (Tables 7 and
8).

Currently four positions in East
Africa {funded until December 1990)
and five positions in Southern Africa
(fundedtill August 1991) are supported
by the Canadian International Devel-
opment Agency (CIDA) and the US
Agency for International Development
{(AID). These positions have been ins-
trumental in setting up the oparations
in Africa.

African operations are organized
into three regional networks that typify
agroecological conditions, production
problems, institutions and language.
The Great Lakes network focuses on
the Central African hightands, where
plantain/bean systems predominate
in Francophone countries. The East
African network focuses on the area
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north of Lake Victoria, where both
plantain/beans and maize/beans are
widely grown. The Southern Africa
network comprises the countries of
the Southern African Development
Coordination Conference (SADCC),
where maize/bean systems predom-
inate.

Research, training and networking
are coordinated on & continental basis
bvanall-Africa coordinator. Staffing is
also planned on a continental basis
with, for example, one entomologist
working across the three networks.
Because of agroecological and pro-
duction system differences among the
regions, each has been assigned a
breeder and a cropping systems
agronomist.

A significant commitment of scien-
tists is essentiai in Africa in the short
termto build the program’s knowledge
of African bean production; to stimul-
ate bean research in national pro-
grams; and to provide support during
advanced training of national per-
sonnel. In the longer term (i.e., 1994
and onward), the Bean Program en-
visions that the three regional ne-
tworks will each comprise a breeder/
germplasm specialist, a cropping sys-
tems specialist (agronomist or socio-
economist), with two additional spe-
cialized disciplines (e.g., pathology,
entomology) to serve all of Africa
located with one of the three programs
as appropriate. This framework would
provide both effective support for each
of the agroecologically distinct regional
networks and a fully integrated mul-
tidisciplinary team at the continental
level.

The positions for on-farm agro-
nomists "1 the Andean Zone and Cen-
tral America will be shifted from es-
sential to desirable by 1993, since by
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HEADQUARTERS

Leader

Breeder (Andean Zone)
breeder (Brazil/Southern Cone)
Ereeder (Central America)
Pathotogist

Entomiogist
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Sail/rlant Nutrittonist
Physiologiat

Agronomist

Agronomist (1. Trials)

Econaint

CENIRAL AFRICA (Rwanda, Burundy, leire)
Hreedor
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Farming Systems Specinlist
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Agroromist (OFR)
Bean Specizlist (Africa-wide
Coordinrator)
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BRAZIL A SOUTHERM COUNE
Bean Specinlyst (Loordinator)

ANDEAN WEGION (Poru, Ecucder,
Bolivia)
8ean Sorciatise (Coordinnton)
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BEAN PROGRAM

Table 8

19838 { 198¢% i 17%0 | 19351 i 1§92 1 1993
| ! | i !
Core Soecial | i | i {
Project | Essential Desirable | Ecsential  Ces:rable | Esentiel Desirable | Essentiel Desirable [ Essential Desirable
i ! ! | |
i | i 1 i
HEADQUARTERS ; i | | i
! i i ! |
Leader 227,545 - 227,545 - 227,545 { 227,55 - 227,545 -] 227,545 -
Srecder (Angzan Zone) 204,762 - 204,732 - 204,702 - 204,702 - 204,792 { 204,702 -
8reeder (Braril/Southern Cone) 237,267 | 237,287 L 237,267 | 237,287 - 237,267 - 237,267 -
Brescer (Centrat America} 181,409 - 181,409 | 181,409 - 181,405 | 181,409 - 181,409 -
Fathologist 225,117 - 225,117 < 225,117 - 225,117 - 225,117 - 225,137 -
Entomciogist 67,097 S 167,097 | 147,097 - b 17,097 Pwr.0e7 - 147,097 -
Micrebislagise 123,883 - 123,83 - 123,883 - 123,883 - 123,883 - 123,883 -
S2tl/Plant Nutrition Specralict 130,905 - 130,905 - 137,905 - 139,905 - 130,905 - 130,905 -
Physinlogist 164,723 S 184,723 R B VR 73} S 64,723 Sl 188,723 S 164,723 -
Agrenomist 161,610 - f 161,610 - 1 161,810 -1 181,610 I 161,610 - 161,610 -
Agromomist (Int. Trials) 217,255 - 217,255 - f 217,255 - 217,25¢ - 217,255 - 217,255 -
Eccnomise 133,25¢ - 135,256 - 135,256 - 135,256 =) 135,256 - 135,256 -
! f | | |
! 1 i ! l
CENTRAL AfRICA (Rwanda, Surundi, I { { 1
Zaire) 494,216 - | i | f
t I | |
EASTERN AFRICA (Kenya, Uganda, 1,516,916 F 1,278,376 #] 1,516,916 F 1,231,964 F{ 1,516,916 F 1,261,612 Fi 1,516,916 %,261,612 | 1,516,916 1,261,612
Ethicpia, Somalia, Sudan) - 1,099,040 | i i f
! ! I |
SUTHERN AFRICA (SADCT Countries) - 1,296,230J | | | i
, | | ! 1
CARIGBEAN 405,530 - | 405,530 - | 40S,53u - b 27¢,000 131,536 | 274,000 121,330 | 274,000 31,529
! | | { |
§ CoNe | | | | !
{Cee~dinator) 165,696 - 165,096 - 165,095 - 165,095 = f 165,096 - 165,096 -
| | | ! |
{Feru, Ecuador, | ! 1 | |
Bolivia) - 405,210 | 253,560 F 135,474 F} 257,127 F 133,E81 £l 227,127 133,881 | 257,127 133,887 | 257,127 133,881
! | ! ! |
WEST ASIA AND WIRTH ASRICA - - - «00,530 - 400,000 | &Cu,000 | - 400,000 ] - 400,000
| i i i I
| | ! ! i
Total Colon®iar-based 2,156,758 012,156,768 3| 2,156,748 D 12,08, 748 0 | 2,155,7e8 3 1 2,154 708 0
Total Decentralized T.064,B42 2,791,480 | 2,347,702 1,813,850 | 2,304,569 1,745,875 | 2,213,139 1,927,023 | 2,013,137 1,927,073 ; 2,013,139 1,927,023
| — | i [ |
! | i i !
GRAND TOTAL 3,221,610 2,791,480 | 4,497 470 1,813,850 | 4,503,437 1,765,875 | 4,369,997 1,927,025 | £,369,507 1,077,023 ! 4,369,907 1,927,023
! I i )

F = Funding from extra CG resources






Resource utilization by activities for the years

1988, 1989 and 1993

Table 9

1948 1989 1993
RESEARCH X X X
Natural Resources 1.3 1.5 2.3
Genetic Resources 2.1 2.3 3.5
Genetic Improvement 22.1 21.6 18.8
Crop Protection 11.2 11.4 12.2
Plent Nutrition 6.1 6.1 6.1
Cropping Systems 12.5 12.3 9.8
Economics, Marketing & Policy 3.3 3.3 3.6
Analysis of Impact 0.8 0.9 1.7
Exploratory Research 3 3.5 7.3
TOTAL RESEARCH é2.5 62.9 65.3
INSTITUTION BUILDING & NETWORKING
Training 13.2 13.2 12.7
Conferences und Seminars 2.3 2.2 2.2
Documentation & Information 2.2 2.2 2.2
Counseling/advising NARS 11.2 11.0 9.6
Technical Assistance 1.3 1.4 1.0
Network Coordination 7.1 7.1 7.0
TOTAL INST. BUILD.& NETWORKING 37.5 37 34.7
ALCS 100.0 100.0 100.0



about by new varieties) amounted tc
US$41 million in 1987, If only half of
these beneflits darived from CIAT's
efforts, the benefit/cost ratio to CIAT
investment in bean research was 2.8
in 1987, In Latin America CIAT bean
research had a henefit/cost ratio of
6.0, while in Africa, where activities
started only in 1983, theratiowas 0.4,
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Projections based on new varieties
already in seed multiplication and on
the rate of adoption of previously
released new varieties (58%) suggest
that total benefits from the CIAT
network bean research will reach
US$E8 miition in 1993, with a ben-
efit/cost ratio of 6.8 in Latin Armerica
and 1.4 in Africa.






resistance in its collection, and search
for biclogical control agents that can
be used worldwide, realizing eco-
nomias of scale not possible else-
where.

Objectives

The Cassava Program pursues several
objectives:

* To develop basic components of
production technology for sus-
tainable cassava-nased cropping
systems with low costs per unit
oulput.

* To investigate practices that
c¢nable cassava to be grown and
sustained on underexploited
fands.

¢ To develop tzchniques for pro-
cessing cassaveae into a low-cost,
high-quatlity conveniant food.

° Tocombine technologies that are
cost-competitive in production
and processing andg that improve
the growers’ incomes while gen-
erating empleyment for others.

* To reduce the share of costs at-
tributable tc marketing.

° To stimulate the growth of mar-
kets that provide a stable price for
the raw matarial,

* io assist in the development of
novel uses of cassava.

* To increase the percentage of
produce thatis finatly consumed.

* To encourage oiher agencies to
contributs to cassava research
and develooment.

* To support national programs
carrying oul cassava projects.
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Global Rescearch

Under the program leader at CIAT, the
researchers at headquarters unrder-
take basic and applied investigations
that-.re notlocation specific. The areas
of endeavor addressed by the interdis-
ciplinary team include:

* Assembly of a basic body of know-
ledge on the crop. An example is
the recent discovery at CIAT that
cassava possesses an interme-
diate C3/C4 pathway. This opens
up possibilities for manipulating
variation te obtain varieties with
enhanced productivity and water
use elficiency zuitable, for
example, in droughit-prone areas
of the Sahel in Africa.

» Genetic conservation and m-
provement. Over the last decade,
CIAT coliected and evaiuated
more than 20C0 germplasm ac-
cessions andtens of thousands of
different genotypes of cassava.
These have been used to build
gene pools adapied to each of the
different ecosystems. The pro-
geny from crosses made at CIAT
are tested by more than 20 coun-
tries and the best of the lines have
been selected and released as
varieties. This etfort will continue
in the next b vears. Over the
longer term, the program will fook
at improved bhreeding methods
hased on new techniques. Anther
culture, for example, could lead to
the planting of cassava from true
seed rather than vegetative ma-
terials.

* Integrated disease and pest
management. Screening methods
for bacterial blight and super-
elongation disease are now rou-
tinely used by breeders. In the



future, the team will focus on
methods tc screen for resistance
to more elusive diseases that
reduce early vigor and germina-
tion and cause root rots. Screen-
ing technigues for mites were
developed in the last 5 years;
however, routine methods to
screen for mealybugs do not exist
and are being investigated Host
plant resistance wili be com-
plemented by biological control
and management practices of the
crop.

Appropriate cassava production
systems. Past efforts concen-
trated or the components of pro-
duction systems, such as quality
of planting material, pest man-
agement and control of root rots.
This approach proved successful
in countries commiitted to in-
creasing cassava production on a
large scale For example, Cuba
applied the components in a
package calied the Colombian
system and has quadrupled pro-
duction wihile reducing costs.
Present and future efforts are ta
fit the components into sus-
tainable cropping systems, which
are inherently location specific.
Erosion and declining soil fertility
affect all areas where cassava is
grown under marginal conditions
and thus are particular focuses of
this effort.

Improvedroot quality. Quatitv char-
acteristics of the roots differ for
the many end uses of cassava. For
example, cooking quality has res-
tricted the use of new high-
yielding varieties for food con-
sumption in Latin America and
southern ndia, and high contents
of dry matter are essential for the
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expanding animal feed and starch
markets in Southeast Asia and
Latin America. Little is known
about the nature of differences in
quality. This makes screening and
selection not only slow but also
haphazard. Screening must be
made systematic and must be
based non CIAT sworld germplasm
collectior:. In the next 5 vears, this
research will be carried out in
conjunction with agencies such
as ODNR! (Overseas Developrment
Natural Resources Institute) that
have expertise in this field.

New products and alternative
markets. Feople’'s habits, life-
styles and the products they pur-
chase are changing in the devel-
oping world; and new inarkcts are
continually emerging. The Cas-
sava Program identifies likely
markets for cassava-based pro-
ducts and uses the information in
deveiopment of new varieties and
processing. Past studies, for
example, indicated the market for
cassava as food in urban areas
could be reivvengted if the peris-
hability of fresh roots were re-
duced. Present efforts are con-
centrated on the market for high-
quality flours.

Improved preservation and pro-
cessing. Asian drying techniques
adapted by CIAT to Latin Amer-
ican conditions are now being
used on a commercial scale in
IMexico, Panama, Cuba, Colombia,
Ecuador and Brazil. In Colombia
at least 50 commercia; plants—
mosiy owned by smaliholders’
associations—have brought ben-
efits to more than 4000 small
farmers. A recently developed
technology converts fresh roots



into @ convenience food and is
now being used commercially in
Colombia and Ecuador. In future,
emnhasis will be on refining the
techniques for conserving fresh
cassava and on developing the
technology for producing high-
guality flours.

* The policy environment for cas-
sava., CIAT can assist national
programs in analyzing the pos-
sible effects of policy decisions on
cassava; the information it col-
lects can be used by national
policymakers to facilitate their
assessments of benefits and dis-
advantages of options.

The results of these and other ac-
tivities are integrated into ongoing
collaborative research in the regions
of l.atin America and the Caribbean,
Africa and Asia.

Regional Programs

fn Latin America, the demand for
cassava still relies chiefly on food
markets, and the price has masked
ncentives to invest in processing cas-
sava for oiher uses, especially for
animal feed. To overcome this cons-
traint to expansion of cassava markets,
CIAT has encouraged tti formation of
integrated projects.

Such projects ar2 now in motion in
Colombia, Ecuador, Mexico, Panama
and Brazil. The projects are run and
managed by the national programs.
CIAT's role is to assist and give tech-
nical advice. The work is paid for by
bilateral funds or, as in the case of
Colombia, by the government.

The integrated projects include study
of possible markets, potential produc-
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tion sites, identification of appropriate
processing technology, and the setting
up of pilot projects to evaluate the
feasibility of the integrated systems.
The approach is proving successful in
creating a demand for cassava pro-
ducts, which in turn stimulates the
demand for new production tech-
niques. In Mexico, cassava farmers
who produce for the animal feed in-
dustry use, almost exciusively, CIAT
varieties and production packages
passed to the national program for
adaptation to local conditions. In
Colombia, the clone Manihoica P12
tested by CIAT and ICA has now been
released andis spreading rapidly along
the North Coast. The farmers who are
adopting accornpanying management
practices are members of the drying
cooperatives who have a guaranteed
outlet for their produce. Most countries
producing cassava in Latin America
are requesting similar assistance.

CIAT's strategy in Africa is tc com-
plement cassava research being un-
dertaken by the IITA, which has re-
gional responsibility for the crop. The
area planted to cassava in Atrica has
increased during the last 20 years—
from 5.7 miltion ha in 1961-1965 to
7.5 million ha in 1984-1986. IITA is
seeking to develop stable, intensive
production systems in the humid tro-
pics where demographic pressures are
increasing and the fallow periods for
the regeneration of the land are be-
coming short. In the drier areas, cas-
sava is being grown increasingly be-
causz of its stable yields under spo-
radic, uncertain rainfall. CIAT will he
expanding its capability to provide
input from Latin Armerica and will be
increasing its efforts within Africa in
full collaboration with HTA.

The utility of the research base in



Latin America has already been dem-
onstrated: It has proved critical to
efforts by HITA to establish biological
control of the mealybug and to broaden
the genetic base of their breeding
program. Similar experience is ex-
pected in the deveiopment of gene
pools for particular ecosysiems in
Africa. For example, most African ma-
terials were originally introauced fram
the wet fittorai zones oi the Americas
to the humid coastal areas of Africe
hence germplasm well adapted to drier
areas is probe bly underrepresented.

One source of innut that has not
been tapped sufficiently is Brazil,
which not only is the largest cassava
producer in the world but also posses.
ses ithe greatest genatic variability in
numerous produciion systems and di-
verse ecoicgies, The genetic materials
selected by farmers over hundreds of
years in the semiarid northeast oifer
potential as the hasis for developing
lines suitable Tor the diier areas of
Africa. Similarities in the climate are
clear:raintall is sporadic, often lasting
for fewer than 4 months in the year
and totaling less than 700 inm. CIAT's
role is to increase the {low of such
germplasm to Africa, whaore it can be
tested and adapted locally.

In addition. HTA and CIAT are
working with the national agricultural
research systems in Africa and are
developing an agrecconomic study on
which to build & coherent research
strategy for the continent. The first
< .2p is to obtain data on present pro-
duction, processing and marketing
systems. Then it shovld be possible to
assess the potential for producing cas-
sava in new areas and the changes in
dermandas well as postharvest aspects
such as the use of cassava leaves. The
studies are expected to take 3 years.
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The results will serve as a basis for a
coordineated plan for the |ARCs and wil}
be passed to national policymakers
and planners.

Similar studies have been completed
by CIAT in Asia as well as in Latin
America. The initial phase focused on
the potential demand. Findings were
that cassava is increasingly being
planted in dry or sparsely populated
areas such as the outer islands of
Indonesia and the dry areas -/f nor-
theast Thailand and tropical India. it is
being replaced by more lucrative al-
ternatives under belter conditions in
South India, Malaysia and Java. The
overall trend, however, is a demand-
led increase. A multipie market struc-
ture for cassava has already developed
i mast of the region, and these mar-
kets can absorb large increases in
production. if prices can be lowered,
new markets are poised to come on
line. Hence CIAT s efforts are directed
toward establishing an effective cas-
sava production research network. The
struciure of that network was dis-
cussed at a workshop held in June
1984 (see Tassava in fisia, Its Poten-
tial and Research Development
Meeds) and is considered a mcans to
incorporate cassava into the devel-
opment of upland areas in the region.

In Asia, the macro-level demand
studies can now branch into the mi-
crogconomic scale: an evaluation of
how naw technology will fit into the
intricate cropping patterns of the
region and an identification of cons-
traints to the adoption of new tech-
..ogy, including methods te process
the freshroots. At present the available
processing technoioqy is relatively
etficient and is not seen as an im-
mediate constraint. Any new methods
developed at headquariers will be


http:incre.se
http:gream.st
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transferredto Asiar national programs
through training and conferences.

The Global Network

The Cassava Program’s activities
include informing a global network of
individuals in national agencies
working on cassava; research institu-
tions in developed and developing
countries working on cassava; and
international and regicnal agencies
with an interest in the furtherance of
the crop. This laige ~nd amorphous
group is held together by the cassava
newsletters, the information/dc-
cumentation service on cassava,
workshops and conferences, and
frecuent, nonsystematic contacts
between and among members.

Special netwarks have been organ-
ized around problems and by specialty.
One example is germplasm testing
and evaluation. At gresent, sexual
seed, originating from elite germplasm
pools in Colombia, is distributed ac-
cording to agroclimatic zone. To facil-
itate exchanges, CIAT is working with
national cassava programs in Asia to
establish similar gene pools and is
planning them in Brazil, where many
varieties have been selercted for high
and stable yields in dry areas.

Another example isresearch on pro-
cessing, which, particularly in Asia, is
often conducted in specialized centers
outside national cassava programs.
Under these circuinstances, CIAT can
assist by facilitating information
sharing. The same is true in Latin
America, where it links groups under-
taking integrated prejects on cassava.

While the Cassava Program szeks to
be instrumental in the efficient func-
tioning of these networks, it also c2eks
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horizontal exchange of ideas, germ-
plasm a:d technoiogies so that it does
not necessarily become the focal point
of the network.

Resource Requirements

This approach to the network permits
the program tn maintain a relatively
small but effective team at head-
quarters (Tables 10 and 11). Rescurce
restrictions have limited outposted
core staff, and the positions bheiny
requested are principally to strengthen
renional programs.

A look at how many senior staff are
dedicated to work on cassava ard
what they are doing clarifies the pro-
jections.

Al present, the program has one
hreeder at headquarters who has res-
ponsibility for developing germplasm
resources for the humid ard subhumid
lowland areas cf Latin America and
Asia. Another breeder is working in
Asia. At headquarters, an additional
breeder is needed to apply new tech-
niques that the Biotechnology Re-
search Unit is developing for cassava
improvernent and to collaborate on
activities at lITA. Also, this scientist is
expected to concentrate on the in-
termediate-altitude tropical highlands
and the subtropical ecologies, which
are not well represented in the C5!AR
system. The position is regarded as
essential because an estimated 15-
20% of the world’s cascava is produced
in the subtropics and 18% of African
cassava is plantedin the intermediate-
altitude highlands. A breecer is also
regarded as essential in Brazil to ca-
nitalize on the rich local germplasm
and to develop pcols for transfer tothe
dry, lowland areac of Africa.
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Cassava Program: Approved Senior Staff Positions for 1988,
and Projectad Essential and Desirable Positions for 1989-1 983

Table 10

1988 ] 198¢9 | 1990 | 1991 ! 1992 | 1993

! | | ! I
Special | Essen- Desir- | Essen- Desir- | Essen- Desir- | Essen- Desir- | Essen- Desir-
Core Project | tial able | tial oble | «cial oble | tisl able | tial able

I | ] | [

| J J | !

HEADCUARTERS (Colombia) | | | | |

| | | { I
Leader 1 - 1 - 1 - 1 . 1 -1 1 .
Physiologist 1 | 1 - 1 - 1 - ] 1 - 1 -
Pathologist 1 - 1 - 1 - 1 - | 1 - 1 -
Entomologist 1 - 1 - 1 - 1 - 1 | 1 .
Breeder(s) 1 - 1 - 2 - | 2 - 2 < 2 -
Eceramist 1 - 1 - 1 -] 1 - | i - 1 -
Agronenist 1 - 1 - 1 - 1 - 1 - | 1 -
Utilization Specialist(s) 1 -1 1 - 2 -] 2 - | 2 - 2 -

I | ! | i

ATRICA | | | | |

CIAT Cassava Specialist | | | | |
at 111A 1 -} 1 - 1 - 1 | 1 - 1 -

| I | | |

ASTA I | I ! |
8reedar 1 - 1 -] 1 - 1 < 1 - 1 -
Agronomist - 1 1 - F| 1 - 1 - 1 - 1 -

Economist - < | | 1 - 1 - | !

| I | | |

LATIN AMERICA | | | | |
Agrangaist/dreader (Brazil) - - 1 - 1 - 1 - 1 | ! i
Inteqrated Projects - 2 I - 3 | - 3 I - 3 l - 3 ' 5

] | [ ! !

e e I - ! I !
Total Coinmbian-8ased 8 0| 8 0 10 0} 10 0 | 10 0] i 0
Totat Decentralized 2 3 4 3 ) 4 3) 5 3 5 3 5 3

! ! ! | _—

! ! | [ |
GRAND TOTAL 10 3 12 3 14 3 15 3 15 3 15 3

S l. ] e I

3

= funding from extra CG resources



Cassava Program: Approved Budget for 1988, and Projected
Budgets for Essential and Desirable Activities for 1989-1993

Table 11

1988 i 1989 [ 1990 | 1991 | 1992 | 1993
z | | S | —
special | ! ! f I
Core Project | Essential Desirable | Essential Desirable | Essential Desiraole i Evsential Desirable | Essential DJesic:ble
| i | ! i
| ! [ ! |
HEADQUARTERS l | | | |
[ ! ! ! |
Leader 331,888 - 331,885 | 337,888 - | 331,28 - 331,388 | 331,338
Physiologist 188,878 - 188,873 | 188,873 - 188,378 -4 188.878 | 188,373 -
Pathologist 202,035 - 202,035 - 202,035 - 202,035 | 202,935 { 202,015 -
Entomotogist 217,252 - 217,252 - 217,252 - | 217,252 | 217,252 i 217,252 -
Breeder(s) 252,984 - 262,984 - 504,584 - 304,934 | 304,954 | 504,984
Economi <t 209,481 -1 209,481 <] 209,481 - 209,621 | 209,431 -] 209,481 -
Agronomist 214,752 | 216,762 S 21s,782 S R A Y I214,762 Sl 214,762
Ltilization Specialtist(s) 295,200 - 205,200 - 47,230 - 447,209 - 447,200 - 447,20C -
f ! ! | !
AFRICA H | | | |
CIAT Cassava Specialist | | | § i
at [1ITA 150,000 I 150,000 - 150,000 - 150,110 i 159,€00 | 150,000 -
Agroeconomic Study of Cassava 75,900 | 75,000 F ! 75,000 F - - - - ! .
| ! | |
Asia [ i ! ! ;
Sreader 161,443 - 161,443 -4 167,643 - 151,443 - 161,343 - 161,443 -
Agronomist - 190,000 | 190,000 * - 190,000 - 190,939 - 170,901 { 190,000
Ecanomist ! i | 190,040 <1 190,570 -] 190,000 -
! | i | |
LATIN AMERICA I | | | 1
Agronomist/Sreader (3razil) - - | 200,000 - | 202,900 -1 200,300 -1 200,000 | 260,000 -
Integrated Projects - 119,000 | - 199,000 | - 199,000 | 197,000 } - 199,000 § 172,500
I ! | { ;
| ! | [ i ——
| i | ! |
GRAND TOTAL 2,143,923 384,000 | 2,508,923 199,000 | 3,092,923 192,000 | 3,207,923 199,000 | 5,207,923 199,07 | 3,207,923 V02,000
! | | .. !

F

= Furiiing trom extra CG resources







The two utilization specialists will
also work with CIAT scientists pur-
suing improved methods of conserving
fresh cassava; other responsibilities
are to facilitate commercial testing of
low-cost technology to produce high-
quality flours.

Scientists in ihe Virology Research
Unit are undertaking collaborative re-
search with European institutions to
identify viruses an.Jd develop effective
indexing methods. They are also
routinely “cleaning” clonal materials
to ensure that they are free of viruses
before shipment.

Abreederisalsoto belocatedat HTA
in Ibadan; besides eing responsible
for putting CIAT-developedtechnology
into the hands of researchers there,
this scientist wilf form an integral part
of tnellTA cassava elfort and carry out
an active research program.

Given the staffing levels, the alloca-
tion of resources will change aver the
next b years (Table 12), and the
changes will refiect increased em-
phasis on inlegrated technology de-
velopment; postharvest utilization and
market development; davelopment of
methods lo improve income distribu-
tion; breeding to help national agri-
cultural reszarch systems to produce
finished varieties; and decentralization
of agronomy and on-"arm research in
close collaboration with the national
programs.

Expected Benefits

In Latin America, benefits from the
longest {unctioning integrated pro-
jects—drying cassava for use in animal
feed in Colombia and Ecuador—have
been skewed toward small producers,
with 95% of the beneficiaries having
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fewer than 20 ha. In the next 5-10
years, cassava dried for aniinal feed is
expected to reach 100,000-2,000,000
t/year, depending on policy, market
and institutional variables. Based on
benefits ot the integrated projects, this
would be equivalent to an increase of
US$3-60 million/year annually in
gross incomes of small farmers in
Northeast Brazil, the Yucatan penin-
sula in Mexico, the Atlantic coast of:
Colombia and the Pacific coast of
Ecuador. In addition the new industry
would create employment opportun-
ities on the order of 2500-50,000
person-years/year, as well as savings
in foreign exchange.

The techiology to conserve fresh
cassava is only now moving from pilot
project to adoption; however, based on
demand studies, potential annual be-
nefits to producers are US$50 million
and consumer savings, up to US$100
million.

In Asia, new varieties resulting from
work by the Cassava Program are now
being released in several countries—
China, Thailand, Philippines and In-
donesia—and are being multiplied by
farmers. Even i these varieties con-
tribute no more than a 5% increase in
yield, with no increase in costs, then
the net benefits to farmers would be
US$20-30 million/year in Thailand
alone.

in Africa, the benefits from CIAT's
efforts are difficult to separate from
those brought about by HTA; however,
over the past 10 years, CIAT germ-
plasm has been incorporated into the
HTA breeding program, and exchange
wiil increase in the coming years. If the
diversity from CIAT germplasm in-
creased cassava yields by 1%, benefits
would be US$560-100 million annually.



Tahle 12

CASSAVA
Resource utilization by activities for the yaars
1988, 1989 and 1993

1988 1989 1993

RESEARCH X % %
Natural Resources 14.8 13.8 11.6
Geretic Resources 5.3 8.1 7.9
Crop lmprovement 23.3 23.4 21.3
Crop Production 5.5 5.2 5.2
Crop DProtection 13.3 12.5 1.5
Analysis 5.0 4.7 7.8
Utilization 4.6 4.3 6.7
Exploratory & Methodology Development 5.0 4.7 4.3

TOTAL RESEARCH 75.8 76.7 75.3

INSTITUTION BUILDING & NETWORKING

Training 7.9 7.4 7.8
Conferences and Seminars 1.3 1.3 1.5
Docunentation & Information 1.7 1.6 1.6
Counseling/Advising NARS 2.3 2.1 1.8
Technical Assistance 4.3 5.6 6.1
Network Coordination 5.7 5.3 5.9
TOTAL INST. BUILD.& NETWORKING 23.2 23.3 4.7
TOTALS 100.0 100.0 100.¢C



The release in Africa of parasites
imported from Latin America to control
mealybugs has already given benefits
that have been estimated, by an in-
dependent evaluator, to be hundreds
of millions of US doltars a year. in the
coming years, the refease and spread
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of mite predators captured in Latin
America and sent to Africa, coupled
with mite resistance incorporated from
CIAT germplasm, are expected to give
henefits of a similar order of magni-
tude.



Rice Program

The Rice Program at CIAT wilt maintain
its strong commitment to improving
germplasm for the irrigated system. In
addition, three new themes will be
addressed during the coming 5 years:
environmentaily safe methods to cut
costs in production, particularly in the
control of pests and weeds; expanded
testing of improved germpiasm
adapted to acid soils: and transfer of
methods to national programs. These
focuses are in line with the program’s
overall aim to improve efficiency and
output of rice production and to do so
inaway that protects the environment
-nd benefits the 40% of Latin Amer-
icans who are calorie deficient

Over the past 30 years, per capita
consumption has doubled from 14 to
28 kg paddy, and the growth has been
uniform across economic strata. At
present the region is almost self-
sufficient in rice production, but even
conservative projections of demand
point to serious deficits in the near
future. by the year 2000, Brazil is
expected to have a 5 million t deficit
even if rice consumption increases by
oniy 2.5% each year. Colombia and
Peru will have deficits of almost 1
million t.

As elsewhcere in the developing
world, rice in Latin Amer.ca and the
Caribbean is produced ir; distinct Sys-
tems: irrigated, rainf-d favared
upland, and unfavored upland. irri-
gated rice, which accounts for only
32% of the production area, provides
61% of the 16 mitlion t total production,
while favored upland contributes about
10%. The unfavored upiand system
predominates in area (55%), primarily

in Btazil (4.5 million ha), but production
is low (only 4.3 million t) because of
variable precipitation, poor soils and
low-yielding varieties. Rainfed and
subsistence rice production accounts
for less than 3% of the total.

During the last 20 vyears, trends
have been disturbing. Although ag-
gregate rates of yield growth were
pogitive and iended to inzrease in
tropical South Arnerica, the rate of
increase has dropped sharply. In the
Caribbean, it has rermained constant.
In 1976, 11 countries were not self-
sufficient in rice production: by 1385
the number had increasad to 16. Self-
sufficient countries reprasented only
23% of the production in the region;
and, of this amount, Colombia ac-
counted for half.

Price ana transport subsidies are
common throughout the region; and
although thev encourage rice con-
sumption, they discourage efficient
production and postharvest practices.
Under such circumstances, rice can
become a drag upon the economy
rather than food for development.

Modern varieties with improved
plant type and response to nitrogen
fertilizer ar grown primarily in the
irrigated and favored upland systems.
Some progress has been made by the
national rice prugram CNPAF and the
Instituto Agropecuéria do Campinas,
Brazil, in developing varieties for
unfavored upland and rainfed systems.
Efforts are still needed to incorporate
disease and insect resistance, toler-
ance to common soil stresses, toler-
ance to low temperatures, and ear-
liness.






ining close contacts with agencies
in Colombia, Peru, Ecuador and
Brazil, which have tropical irri-
gated rice programs.

* For favored upland/subtropical
areas, a second breeder programs
crosses and manages segregating
populations with resistance to
fungal diseases and hoja blanca
virus, toierance to iron and cold
temperatures, excellent grain
auality and earliness. This in-
dividual also manages the daily
activities at headquarters, the
anther culture laboratory and the
grain-quality lab, each of which
includes research and training
components as well as routine
germplasm evaluation. Hegional
responsibilities include liaising
wityagencies in Central America
and the Southern Conc and over-
seeing two Lreeding sites main-
tainedin Panama and Guatemala.

« The other breeder is deveioping
germplasm for the vast savanna
upland systems of Latim America.
In addition, this individual
manages the iron toferznce and
hoja blanca virus screening nur-
series, the crossing program for
allbreeders, the germplasm bank,
and the design and implementa-
tion of a population improvement
scheme based tpon cytoplasmic
male sterility. Other responsibil-
ities are diversification of germ-
plasm and support for national
etforts to improve production from
the savannas in Brazil, Rolivia,
Colombia and Venezuela.

The distribution of genetic material
within Latin Americo and the Carib-
beanis conducted primarily within the
International Rice Testing Program
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(IRTP), a UNDP-funded special project
administered by IRRI. This global pro-
gram ensures that Latin America has
access 1w diverse germplasm from
Africa and Asia. Similarly it enables
distribution and testing of CIAT-
improved varieties. Germplasm with
resistance to blast is considered es-
sential for all environments. Other
characters such as resistance or toler-
ance to hoja blanca virus, the Sogata
plant hopper, and acid soils are tar-
geted specifically to the various
regions.

A few national breeding programs
within CIAT's mandate region are
beginining to screen early-generation
matenals supplied by the center; they
have either developed their own me-
thods or adopnted the methods devel-
oped within the network of IARCs.
Some have begun to program crosses
for their areas and to conduct fully
integrated breeding programs, de-
pending on CIAT only for parental
material. During the next 5 vears, the
Rice Program will be working closely
with staff in countries such as Brazil,
Colombia and Cuba to transfer the
capability to evaiuate early-generation
materials for grain quality, resist-
ance/tolerance to Sogata, stemborers,
rice blast and grain discoloration.

The program will also be seeking
means to increase diversity in the
germplasm it provides to the countries
andtoimprove the efficiency of crosses
between Asian and Latin American
germplasm. The activities include
evaluation of advanced tissue culture
and nonsexual gene transfer methods
incollaboration with the Biotechnology
Research Unit. Techniques using
monoclonal antibodies specific to
single proteins may be a key to rapid
s. reening for some characters.



Theprogram provides basic breeding
support to areas previously neglected.
For example, recent brealthroughs in
the northern savanna breeding pro-
gram prormise to overcome constraints
torice producticnin Brazil, particulariy
in parts of the Cerrado with adequate
rainfall. Lines emerging from the pro-
ject are deep rooted, providing some
degree of drought avoidance, are tol-
erant to soils of pH 5.0 or less with over
80% alur.anum saturaticn, resistant 1o
the kiasat fungus, and have relatively
good yield potential. I spite uf these
adverse sotl conditions, some areas
have itraditionally given fairly stable,
fow yields of around 1.5 t/ha and are
sonsidered as “"moderately favored”
for upland rice given their high (about
2000 mim) and reasonably dependable
rainfall. This is in contrast to the less-
favored upland systems where unde-
pendable rainfall is added to the soil
problems. The program now projects
increased involvement in this produc-
tion system./ecosystem by providing
adapted germplasm.

Mev. v developed fines have promise
for other rice-growing regions as well,
and CIAT will be working with IRRland
WARDA to facilitate testing on un-
favorable uplands in Asia and in the
savanna areas of Africa, respectively.
Also, the globa!l netwark for testing
will include CIAT-developed rice lines
tolerant to cold during the seedling
stage; (hese should have applications
outside the primary iarget regions of
the Southern Cone and Caribbean. For
example, around the Mediterranean
low temperatures during seeding limit
stands, and cold throughout the grow-
ing season f(imits production in the
highlands of Central Africa and Mada-
gascar.
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Crop Management

As the poiential of adapted germplasm
can be expressed only under appro-
priate management practices, an
agronomist and a pathologist in the
Rice Program seek torefine techniques
irn crop establishment, weed control
(particularly for the noxious weed, red
rice), disease management, and har-
vesting. Feeding into this work is
appliedoriginalresearch cn pathogens
causing, for example, blast and grain
rot; on biological control of insect
pests; and on nonchemical means ot
weed control,

The addition of an integrated pest
management {IPM) specialist to work
with the program is considered es-
sential for 1989 to centinue devel-
opmen: of the concept of IPM, which is
in its infancy in Latin America. IPM is
critical to the success of programs to
expand rice culture into .he savanna,
as well as to reduce production costs
in irrigated systems. The potential is
clear as a postdoctorai fellow with the
program was able to make some pro-
gressineffortstc reduce inappropriate
spraying of pesticides by designing a
simplified technique for monitoring
pests. The procedure includes a de-
cision tree, hased on the levels of
insect damage and presence of bene-
ficial insectsin thefield, which enables
farmers to spray only when infestation
warrants it

Among other tasks, program staff, in
conjunction with the Seed Unit, work
to strengthen the ability of national
agencies to produce quality seed of
improved lines and to exiend the activ-
ity so that good-quality seed reaches
the farm level.



Rice Program: Approved Senior Staff Positions for 1988, Table 13

and Projected Essentia; and Desirable Positions for 1989-1993

1988 | 1989 | 1990 J 1791 { 1992 | 1993

I i I I !
Special | Essen- Desir- | Essen- Desir- | Essen- Desir- | Essen- Desir- | Essen- Desir-
Core Project | tinl able | tist able | tial obl~ | rial able | tiat able

— | ' | | |

! | I | I

HEADQUARTERS | | | | |

| ! | | |
Leader 1 | 1 - | 1 - | 1 - | 1 - 1 -

I ! | | |

varietal loprovement | | | | |
Breeder, Irrig.Rice (Tropics) 1 | 1 - | 1 - | 1 - | 1 - ] -

Sreeder, lrrig.Rice (Subtropics), ] | | | |
and favored Uplard Rice 1 | 1 - | 1 - | 1 - | 1 -1 1 -
Rreeder, Savanna Ecosystem 1 | 1 - | 1 - | 1 - | 1 - 1 -

| | I | |

Crop Hanagement/Protection | | l | '
Agronomist 1 | 1 - | 1 - | 1 - | 1 - 1 -
Fathalogist/IDM ! | 1 - | 1 - | 1 - | 1 - 1 -
Entomclogrst/IPNM - | 1 - | 1 - | 1 - } 1 - 1 -

I ! ! [ |

Sncioeconomics | | | | |
Economist 1 | 1 - | 1 - | 1 - | 1 -] 1 -

! [ | | !

CARIBBEAN NETWORK | | | | |
Coordinator - (1) *F| m - *F| o - *F| o - *F| . - - -

I | | | !

CENTRAL AMERICA NETWORK | | | | |
Coo  dinater - | - 1 | - 1 | - 1 | - 1] - 1

J | | I |

SOUTHERN CONE NE TWORA | | | | |
Breeder /Agronomist . | - 1 | - 1 | . 1 | - 1] - 1

| ] | [ |

! I | ! ]
Total Colomtian-Based 7 - | 8 - | 8 | 8 - | 8 - | 8 -
Total Decentralized - . | - 2 | - 2 | - 2 | - 2 - 2
—_— b b

| I ] | |
GRAND TOTAL 7 0 | 8 2 | 8 2 | 8 2 | 8 2| 8 2

| { | | |

F = funding from extra CG resources
* = Senior Staff position prcvided by [RIP



Rice Program: Approved Budget for 1988, and Projected Table 14
Budgets for Essential and Desirable Activities for ‘i 985-1993
1988 | Pe2y ! 19T ! 1e3 | 1992 | 199%3

! ; : | |

Core Special ] ! | | |
Project | Essential Desiratle | Essential Desirable | E€ssential Desirable | Essential Desirabie | Essential [Desirable

! ! | ! !

f ! ! I |

HEADQUARTERS { 1 i { |

i | | | i
Lezder 178,146 - | 178,146 - 178,146 - 178,146 - 178,146 - 178,146 -

| ! ! I ]

varietal Improvement | | | | |
Breeder, Irrig. Rice (Tropics) 261,405 - | 261,405 | 261,405 - 261,405 -] 261,405 - 261,405 -

Srevder, lrrig.Rice (Subtropics), | | | | ]
an2 favored Upland Rice 170,069 - | 170,069 - 170,069 - 170,069 L 170,06% - 170,069 -
Breeder (Savarna Ecosystem) 156,689 - | 155,689 - 156,689 - 156,689 - 156,689 -] 156,689 -

i I { f |

Crop Management/Protection | | i j

Agronomise 189,472 - | 180,424 - 180,424 - i8),424 -] 180,424 - 160,424 -
Patholegist/ DM 173,932 - sT3,e32 -1 173,932 -1 173,932 -1 173,932 - ] 173,932 -
Entomologist/IPM 42,939 - ] 182,939 - 182,939 - 182,939 - 182,939 - 182,939 -

| | i f !

Sociceconomics 1 | | | |
Economist 116,115 -] 116,115 | 116,115 -1 116,115 -1 116,115 -1 118,115 -

| | ! ! I

CARIBSZAN NE™WORL [ i ! | ;
Coordinator - 491,645 *F | 533,040 *F -] 429,225 *F - | 120,233 =f - - - - -

I | ! ! |

CENTRAL AMER{CA NETWORK | | | | |
Coordinator - - | - 200,000 | - 200,000 | - 200,000 | - 200,000 | - 202,000

| I ! | I

i I | ! !
greecer/Agronomist - - { - 200,000 | - 200,000 | - 200,000 | - 200,000 | - 200,06n9

I ! ! | !

! ! | ! !
GRAND TOTAL 1,27%,720 491,645 | 1,952,740 400,000 | 1,848,945 400,000 | 1,539,653 400,000 | 3,419,720 400,000 | 1,419,720 &G3,000

! | ! ] i

extra CG rescurces

= Furding from

= Senior staff position provided by IRTP; Operationmal rescurces groviced by CIDA



Table 15

RICE
Resourcao utilization by activities for the years
1988. 1989 and 1993

1988 1989 1993

RESEARCH % X A
Natural Resources 0.2 0.4 0.6
Genetic Resources 3.5 6.0 3.5
Crop lmprovement 32.0 27.2 22.0
Crop Production 8.2 1.7 16.7
Crop Protection 13.7 13.0 12.5
Analysis 9.1 9.0 8.0
Exploratory & Methodology Development 1.5 1.5 1.5

TOTAL RESEARCH 73.2 68.8 64.8

INSTITUTION BUILDING & NETWORKING

Training 8.6 10.1 13.6
Conferences and Seminars 2.1 2.1 2.1
Documentation & Information 2.0 2.5 2.5
Counseling/Advising NARS 6.8 2.1 9.6
Technical Assistance 2.3 3.0 3.0
Network Coordination 5.0 4.4 4.4
TOTAL INST. BUILD.& HETWORKING 26.8 31.2 35.2

TOTALS 100.0 100.0  100.0






linked with the yglobal operation co-
ordinated by IRRI, a cost/benefit ratio
forthe CIAT Rice Program is rot strictly
fair. Yet if one assumed CIAT efforts
were responsible for hall that value,
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benefits would be 225 times the costs
of research. The new varieties for the
Cerrados and improved crop man-
agement practices could net similar
returns.









Tropical Pastures Program: Approved Senior Staff Positions for 1 988,

and Projected Essential and Desirable Positions for 1989-1993

1988

1989

1990

1991

Special

Core Project |

HEADQUARTERS (Palmirn,
Carimagua, Quilichao)

Leader

Germplnsm Exch./Cotlection Spec.
flant Breeder

Plant Pathologist

Piant Entomatogist
Microbiologist

Soil/Nutrient Recycling Spec.
Ecophysiolngist

Animal Nutritionist/¥ret. Spec.
Seed Production Specialist
Grazing Systems Specinlist
Economist

ISOHYPERTHERMIC SAVANNAS
(Palmira, Carimagua, Llanos)

Agronomist/RIEPT
Production Sys. Specinlist
ISOTHERMIC SAVANNAS (CPAC, Cerrados)
Agronanist/RIEPT
Pasture fstablishment/
Reclmaation Specinlist
HUMID TROPICS (Pucalipa, Amazon Region)
Agranami st /RIEPT
Pasture Reclamation Spectnlist

Production Syutems Specinlist

Socioeconumiat

CENTRAL AMERICA A THE CARIBREAN
(Costn Ricn, C.A. & Carib. Region)

Agronomist/RIEPT

~FRICA (Subhumid Lowloands)

Agronomist/RIEPT--JLCA
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research groups. The groups are col-
laborating with national and other in-
ternational scientists (Tahle 17) to
strengthen pasture research and de-
velopment of acid soils in the region.
The activities are to:

* Broaden the genetic base and
screen for adaptation of forage
grasses and herbaceous and tree
legurnes for incorporation in low-
input pastures.

« Develop a low-input, low-risk
pasture technology for increasing
beet and milk production, thereby
contributing to the sustainability
and rehabilitation of production
systems in the sovaninas and rain
forests.

Fit the pasture-based tecinnology
into the predominant farming
systems of the ragion.

Broadening and Testing the
Genetic Base

Coliecting grasses and legumes adapt-
ed 1o acid sots :as produced high
payoifs. Saveral have promise for re-
claiming degraded grass postuies in
the savannas and humid tropice if
introduced together with appropriate
techniques for grazing management.

More than 20,000 entries are now
avaiiable in the germplasm bank at
CIAT and are essential to the other
efforts in the Tropical Pastures Pro-
gram and to the regionwide program ol
testing and evaluation. Future activ-
ities will be 1o increase the vanability
of the key grass and leguin= species
including leguminous shrubs, iclerant
to acid soils with higin levels of alumi-
num. Selected components will be
used primarily for systems designed to

(o1
4]

minirnize erosion and 1o contribute to
the sustainabtlity of production in both
the savanna and the humid tropics.
This effort is complemented by a
breading program to recombine pos-

itive characteristics of highly pro-
mising accessions.
Preselaction of germnlasm is cur-

rently done in cooperation with ICA in
Carimagua, Colombia, which repre-
sents ‘ne isohyperthernnic savannas;
the Ceniro de Pesquisa Agropecuéria
dos Ceirados (CPAC-EMBRAPA) in
Planaltina, Brarzil, representing the
isothermic saovannas; the Instituto Na-
cional de Investigacion Agraria vy
Agromdustrial (iIkIAAYand the Instituto
Veterinario de Investigaciones Tropi-
cales v de Altera (IVITA) in Pu allpa,
Peru, which represents ihe humid tro-
pics; and the Centro Agronomico Tro-
pical de investigacion y Enseianza
(CATIEY an<d the Ministerio de Agricul-
turay Ganaderia (MAG), in three sites
of Costa Rice, representing the major
climatic zones of Central America with
acid soils.

Discussions arae being held with both
HCA and CIRAD (France) to establish a
pasture screening and evaluation ne-
twork in Wesl Atrica.

The pasture tzchnologies for acid
soils may alzo prove useful in Asian
Faming systems. Germiplasm s al-
raady being exchanged in cooperation
with the nauonal ayricultural pro-
grams and apasture network dnanced
by the Australian Centre for Interna-
tonal Agricuitural Research (ACIAR).

The preselections yo¢ Lo national
programs (more than 200 stes) parti-
cipating in the BiEPT, which serves to
catalyze pasture-applied research and
promoie development Training and
coordination ¢f regional subnetworks



Table 17

Essential Senior Scientist Positions Required aid their Focus and Contributions to the

Tropical Pastures Program’s Strategies

Research Networking
Applied Basic
Staff Positions 1 2 3 4 5 6 7
Adapta- Low input Pasture
Germplasm bility pastures  systems Methods
Headquarters (Palmira, Carimagua, Quilichao)
Leader . . b + + + +
Germplasm collector e ++ +
Breeding 44 + ++ +
Plant pathoieqy et + + ++
Plant entomology 4+ ++ ++
Microbiology 44 ++4 + +
Soils/nutrient recycling ++ +* +4+4
Ecophysiology ++ ++ +++
Antmal nutrition/mgement + + ++ ++4
Seed production + +44 +++
Gr:lll”g systems ++4 ++ ++
Econainicy + +++ ++ +
lsohyperthermic savanna (Palmira, Carimagua, ilanos)
-
Agronomy/RIEPT +44 + ++4
Production systems ++4 ++ + +
Isothermic savanna (CPAC & Cerrados)
Agronomy/RIERT ++4 + ++4+
Pasture ewtablishment/reclamation +i4 R 24 ++
Humid tropics (Fucallpa & the Amazon)
Agronciny/R1EPT ++4 + +++
Pasture reclaomation - ++4 + + + +
Production systems +44 ++ +
Socioeconomics +4+4 ++ +
Central America & Caribbean (Costa Rica & the region)
Agronomy/RIEPT +44 + ++4
Afriza (Subhumid lowlard)
Agronoimy/RICPT - JLCA*** + ++4 ++4

Level of contributions: + = moderate; ++ = high; 444 =

"

1 2]

AR w

Senior scientist positions to be merged during the pericd 1989-1993,
New (essential) senior scientist position for the period 1989-1693,
New (desirable) senior scientist position for the period 1990-1993.

very high (maximum of 7+/5S)



are part of CIAT's contribution to the
RIEPT. Leaders of national programs
and CIAT participate on RIEPT's ad-
visory committee. Given the network’s
continued yrowth, the advisory com-
mittee decided te decentratize activ-
ities, creating four subnetworks: the
humid repics, Llanos, Cerrados and
Central Americs, coordinated by the
program’s four pastire agronomists in
Pucallpa, Palmira, Brasilia and San
José, respectively (Fig. 1)

Resides the agronomists, CIAT sci-
enticts devoted to germplesin devel-
opraent inciude @ specialist in germ-
plasm collection and exchange, a
breeder, a rciant pathologist and an
entomologist. In 1990, the position for
the germnplasm specialist at head-
quarters will be chiminated, and the
responsibilitics tor cellection and ini-
tial characterization wili be shared by
the Genetic Resources Unit and the
agronomist ai Palmira {focusing on
germplasty development for the Lla-
nos). At that time, the program will be
joined by a production systems spe-
cialist for the Llanos.

Over the last few years, the breeder
has developed lines of Stylosanthes
guianensis, which are now being ex-
posed to the RIEPT's screening
scheme. New breeding projects-—such
as interspecific crossing of Centro-
sema spp. to obtain new materials that
combine the characters of resista:.ice
to Rhizocton/a and high =seed pro-
duction—are being initiated. The plant
pathologist and entomologist will con-
tinue providing input o basic research
at headquarters and Caiirpayua, and
will increase support to the main
screening sites of the RIEPT.

The results from the work of germ-
plasm devzalopment feed into work on
pasture development, production and
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management practices, and farming
systems. These activities are all partof
the program’s commitment {0 devising
technologies for low-input, high-out-
put pastures, alone or as part of a
cropping/production system.

Low-Input, High-Output Pastures

The technologies include:

» Adapted grass-legume associa-
tions. Legumes that contribute
direstly to the aremal’s intake of
protein and enerygy (particulatly
during the dry season) and that
enhance the nitrogen available to
grasses are essental

« Techniques tha) imprave nasture
establishmeni. Risks or costs
during pasture establishment are
a major deterrent to adoption by
farmers. Crop-pasture interac-
tions open up the possibility of
reducing costs, as the grasses
and legumes could benefit from
the residual effects of fertilizers
and other amendments applied to
crops.

« Appropriate management. Main-
tenance, fertilizer application,
intensity and frequency of graz-
ing—among other practices—
must be relevant to izrmers’ pos-
sibilities and needs; thus the
grass-legume associations must
be able to tolerate a range of
management strategies.

» Farmers’ perspective. The role of
pastures is extremely variable,
depending on the land use poten-
tial and its use by the farmer.
Some pasture-basediarming sys-
tems require soil cover that has a
high carrying capacity for cow-
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Figure 1. International Tropical Pastures Evaluation Network (RIEPT) 1987.



calf preduction on erodible slopes
or to supplement poor native
grass-lands seasonally. Others
require a pasture with year-round
production of good-quality dry
matter to feed itk cows. The
species or management practices
differ, co researchers work with
farmeis as early as possible
during design of tests.

Given thase egssential components,
the technology is expected to con-
tribute to the sustainak:ihty of produc-
tion systems thrrouygh the work of spe-
cialists in nutrient cycling and eco-
physioiogy, as related to pasture de-
velopment. These efforts at head-
guariers are complemented by two
specialists on pasture establishment
and reclamation based at CPAC (iso-
thermic savannas) and at Pucalipa
(humid tropics). These scientists study
interacticns of binlogicat components
of the systems (environment/germ-
plasm, plant/plant, plant/animal/
management and pasturescrop);
screen for effective rhizobia; and model
the behavior of nuirients (nitrogen
fixed by the iegumes and lost threugh
volatilization, tlie fate of phosphorus
applied at establishment, and potas-
sium, magnesium and sulfur available
in the soil). Selections for qualities
contributing to the nutrition of the
grazing animal are also studied. Re-
search on pasture reclamationis giving
priority to testing tegumes intrcduced
into degraded weedy areas. In the
Cerrados, the focus is on astablishing
and grazing legumes already deemed
suitable. In the humid tropics, reclama-
tion of existing, degraded pastures has
priority.

Pasture-Based Farming Systems

Production and management practices
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within the farming systems of the
region are the focus of a seed produc-
tion specialist, a specialist in grazing
systems, and an economist at head-
quarters. They wili work with two pro-
duction systems specialists—one for
the isohyperthermic savannas andone
for the humid tropics. The aim is to lay
the groundwork for adoption of new
techniques.

The specialists in production sys-
tems will act as ccordinators for activ-
ities in their ecosystems, sharing in-
forimation with members of CIAT's
other programs and with the land use
specialist from the Agroeco'ogical
Studies Unit.

A desirable activity would be a sys-
terms approach to the hurmid tropics,
incorporating not only the production
systems specialist but alsu a so-
cioeconomist. CIAT considers it im-
portant that pasture work be done as
part of a larger systems effort inte-
grating research involving pere.nial
plants, such as pastures and trees.
This would be a tongterm effort in-
corporating expertise of other interna-
. snal organizations whose staff have
experience with crop-tree associations
and appropriate management. A col-
laborative effort would enable CIAT
staff to gain from research conducted
in the humid tropics of Africa and
would be an opportunity for scientists
from the other organizations to learn
about pasture technologies developed
at CIAT.

Resource Requirements

CIAT staff collaborate closely and
share responsibilities for applied and
basic research as well as training and
networking in the program (Table 17).
The proposed increases in senior staff



and in the corresponding budgets
(Tables 16 and 18)are for decentralized
positions so that increased emphasis
can be placed on networking and ins-
titution building in national systems.

In the past, emphasis was given o
methods of germplasm screening and
pasture evaluation under grazing.
During the last 3 years, on-farm
cvaluation of pastures has been ini.
tiated in contrasting ecosystems and
farming systems as a basis for more
reliable methods of studying tiie role of
pastures ond of incoiporating farmers’
perspectives. Thesc experiences and
methods are passed to the RIEPT for
advance and applicationin its research
on farmers” fields.

Pilot studies of pasture systems are
a new activity of the Tropical Pastures
Program. They will be devoled, first, to
crop-livestock ontions for isohyper-
thermic savannas, expanding later to
agro-silvo-pastoral systems for the
humid tropics, in cooperation with
other institutions.

The program will reduce efforts to
broaden variability in the germplasm
collection, and increased attention will
be givento the evaluation of shrub and
tree legumes for both the subhumid
and the humid tropical environments
within the program’siarget area(Table
19). More basic and methodological
research will be undertaken to define
the relationships at the sotl/ plant/
animal interface. Also, projects on in-
tegrated pasture-based systems are to
be initiated.

Concurrently, downstream research
mcluding on-farm testing of improved
pastures and large-scale demonstra-
tion of new technoloyy will be done as
case studies.
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The program proposes a reduction in
techrniology development for the iso-
hyperthermic savannas so that it can
increase efforts in the humid tropics
and Central America. It also plans an
initial involvement in Africa.

One of the essential staff changes
during the next 5 years will be met by
the discontinuation of the position for
the germplasm coliection specialist;
thus only one ol the two essential new
positions-—-the production systems
specialists for the isohyperthermic
savannas and the humid tropics—will
be udditional staff. Two addii ons are
aesirable. Oneis anagronomist.’RIEPT
Africa, enabling the progrom to expand
its coverage to support work in Africa;
andoneis a socioeconomist to support
the integration of silvo-pastoral sys-
tems in the humid tropics.

Expected Benefits

The program has led to the adoption of
improved varieties in several of the
countries participating in the RIEPT.
Large areas (350,000 ha) of the con-
tinent have been sown with Andro-
pogon gayanus, one of the improved
grasses; and S. capitata, a forage
lequme, is now being planted in the
Colombien Llancs (5000 ha in 1986-
1987). Availability of seed has been a
constraint to adoption cf the legumne.
CIAT in the 1980s estimated a ben-
efit/cost ratio of 31:1 for pasture re-
scarch at CIAT, and the calculations
are regarded as valid today.

The program is gradually moving
into regions with smaller farms where
the potential is to integrate new fas-
ture technologies into mixed farming
sy remsinareas of active colonization.
The challenge is to demonstrate the
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Table 19
TROPICAL PASTURES
Resource utilization hy activitios for the years
1988, 1989 and 1993

1988 1689 1993

RESEARCH x h4 x
Hetural Resources 5.9 5.9 7.5
Genetic Resources 10.2 9.3 4.8
Gernplasim Inprovement 22.0 22.0 20.2
Pasture Production 6.9 6.9 7.2
Pasture Protection 3.4 3.4 3.1
Livestock Producticn® 16.1 16:1 20.0
Analysis 1.7 1.7 2.0
Exploratory & Methodology Development 8.2 9.1 9.2
Analysis of lnpact 0.7 0.7 1.1

TOTAL RESEARLIH 75.1 751 75.1

INSTITUTION BUILDING & HETWORKING

Training 9.6 9.6 9.6
Conferences ai d Scminars 2.0 2.0 2.0
Counseling/Advising NARS 4.3 4.3 4.3
Technical Assistance 2.2 2.2 2.2
Network Coordination 6.8 6.8 6.8
TOTAL [HST. BUILD.&R NETWORKING 24.9 24.9 24.9
TOTALS 100. 100.0 100.0

» This activity includes research on pasture management and utilizotion

to incrense animal productivity.

lr !



benefits of legume-based pastures in
animal output and conservation of
resources inrelevantfarming systems.
Over the long term pasture-based in-
tegrated systems on marginal acid
soils will contribute to economic
growth and sustainability in these

areas.

The impact of the new pasture tech-
nology will be directly measurable in
terms of total arca plantad to the
improved pastures; increased produc-
tivity (beef and milk) per animatl and
per ha; and recduced production costs.
Other benefits are improved conserva-
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ticn of natural resources in fragile
environments and better nutrition of
rural and urban peoples. These last
benefits are difficult to measure;
therefore, the program will work
closely with national scientists to
develop a meathod for monitoring and
assessment. There is no doubt that
this strong ongoing national and in-
ternational commitment to the de-
velopment of a revoluiionary pasture
technolegy can achieve impact in the
development of rural marginal lands
and the overall social welfare of the
continent.



TRAINING AND CONMIMUNICATIONS SUPPORT
PROGRAM

The Training and Communications
Support Program is new, bringing to-
gether under one leader all the activ-
ities in training and conlerences, pu-
blications and information. Its goal is
to strengthen the capabilities of na-
tional partner institutions and to
promote complementarity among all
the participants in national and in-
ternational research on agriculure.
This includes encouraging deval-
ocpment of regional ard national
training activities as well as global
information seivices to inform rot only
scientists but also policymakers and
donors. Given these objoctives, the
program will continue and expand the
training and communications that
have been under way throughout the
1980s.

Asin the past, the activities will ba
flexible, tailored 1o particular national
agricultural programs, according to
their requirements and resources for
training and communications.

Central to the training to date has
been a commodity-specific vackaye
made up of a 1-2 month intensive
course introducing production and
research plus individualized troaining
(2-5 months) in a discipline or stbiect,
under the direct supervision of one of
CIAT's scientists.

Acrange of other group events (from
1-2 weeks to 1.5.2.5 months) and
individualized traming opportunities
are available. For example, CIAT s
Seed Unit focuses on shoit intensive
courses providing the knowledge and
skills to produce and distribute seed
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(genetic and basic sced production;
seed certification; multiplication; dis-
tribution and marketing).

Also, in-countiy courses (about 2
weeks each} have been increasing.
The total conducted between 1980
and 1987 was 95, with commodity
programs offering 1-2in 1980 and 5-7
by 1987. These events are designed
mainly for professionals involved in
technology transter (e¢.g., extension,
iechrtteal advice, agricuitural credit
supervisicn) and in the articulation of
research and technology transfer pro-
grams within their countries and with
CIAT. Often the events are linked to
the release of improved varieties;
increasingly, they are devoied to on-
tarm rescarch and are carried out in
several consecutive phases covering
at least one whole production cycle.
They involve two kinds of support;
technical input from subject specialists
andorganizaticnal skills in conducting
the courses.

vhe individualized training take=
place both at CIAT headquartersandin
decentralized locations where out-
posted stoff operate. It ianges from
short technical skills development
through in-service disciplinary wraining
(2-8 wonths) to MSc or PhD thesis
research. 'n-depth individuatized
training in CiAT co.nmodities is also
provided lor technology transfer spe-
cialists, particularly for prolessionals
wio act as lrainers in their home
countries.

Atotal of 1409 persons were trained
at CIAT between 1980 and 1987. Of






Within this framework, the Training
and Communications Support Program

* Coordinates training activilies,
onceobjectives, methods andres-
ponsibilities for input have been
agreed with commodity pro-
grams;

* Designs methods and assembles
data to assess the training and
communications needs of na-
tional commodity programs;

* Assists national partierstosetup
training schemes that fit their
needs and resources;

* Organizes workshops, seminars
and conferences, both for dis-
seminating know/ledae and me-
thods and for stimulating co-
operation;

* Organizes library services, in-
cluding acquisitions of books,
preparation of microfiches, pro-
vision of reference and biblio-
graphic research services;

¢ Produces specialized information,
seeking to disseminate informa-
tion generated at the center, be it
spoken, written or visual, and
other support materials; and

* Publishes scientific/technical do-
cuments (including monographs,
texts and conference proceedings,
as well as audiovisual materials)
and network support documents
(e.g., commodity-specific news-
letters, manuals on techrology).

The program comprises four units:
The Training and Conferences Unit is
responsibtle for all activities related to
the training modules—including the
preparation of training materials—as
well as organizing workshops, se-
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minars and conferences. The Publica-
tion Unit is responsible for the public
dissemination of information gener-
ated at the center. The Information
Unit is concerned with the collection,
classification, storage, retrieval,
packaging and dissemination of know-
ledge relevant io CIAT's activities but
generated by others. The Support Sar-
vices Unit deals with graphic design,
photographs and illustrationz; the
printing of CIAT publications and other
materials; and other ancillary services.

The units report to the leader of the
program, who is directly resnonsible
for assuring in-house complementarity
and for spearheading coilaboration
with national partners, particularly the
assessments of institutional needs.

Resource Requirements

At present, four senior staff positions
(Taole 4) ancd a corresponding budget
(Table 5)are set aside for the program;
but given the number of lines reporting
to the program leader, a head for each
unit is essential. A senior-level indi-
vidual with a strong background in
human resource development and
educational technology has been pro-
jected as an essential addition for
Training and Conferences in 1989.

As the activities of CIAT's research
programs mcve toward basic, ups-
tream research, the training and com-
munications support will change ac-
cordingly. New joint ventures with
national partners will demand new
skills and will prompt a reevaluation of
the methods, networks and backup
information.

The level ¢f training will change. If
the nationgt agricultural systems take



overresearch and production activities
formerly done jointly, the demand for
higher dagree level training will grow
at the expense of the demand for
general researchers. More opportun-
ities for MSc or PhD thesis research
will therefore have to be offered by
CIAT. The basic human resource de-
velopment activities for less-advanced
partners could be taken on by other
national systems, with some as-
sistance vy CIAT to develop the ca-
pacity.

The production of communication
materials will shift tovsard quicker and
cheaper media (available through im-
proved technology) on the one hand
and toward greater participation by
national scientists, particularly in the
commodity ncwsletters and ne-
tworking publications, on the other.

Despite the shifts in emphasis, the
overall allocation of resources within
the program willremain fairly constant
during the next 5 years (Table 20).

TRAINING 8 COMMUNICATIONS

Resource utilization by activities for the yuars

Table 20

1988, 189 and 1993

19E8 1989 1993

INSTITUTION BUILDING & HETWORKING

Training:

Specialized courses

Individual internship

Degree related

Conferences and Seminars

Documentation & Information

Counseling/Advising NARS

Technizal Assistance

Network Coordination

16.9 14.4 11.2

19.0 16.8 14.8

6.3 8.8 14.0

11.0 13.0 15.0

35.0 36.0 36.0

6.8 5.5 3.5

0.5 0.5 0.5

4.5 5.0 5.0

TOTAL INST. BUILD.& NETWORKING

1r0.0 100.0 100.0

100.C 10C.0  100.0



RESEARCH SUPPORT

Agroecological Studies

CIAT’s Agroecoloagical Studies Unit is
charged with the collection, ma-
nagement and analysis of data on
environment, cultural praciices and
socioeconomic conditivns in areas
served by the commodity progiams.
The activities contribute to the setting
of research priorities and to the ap-
plication of technologies in new areas.

The unit employs a computer-hased
information system, designed for the
needs of the four ecologically distinct
commodities. The method of data col-
lection and storage, deveioped by the
unit, is flexibie enough to provide an
appropriate degree of detaii and scale
andisnowbeingapplied (o information
for the cassava, beans and tropical
pastures prograims.

Assembling the Pieces: From
Clim=*2 0o Mousehold

Data or ciimate and soil are common
to all the commodities and are re-
latively easy to retrieve. Coverage of
long-term climate data foi the whole
tropical world is now being realized,
and data from more than 12,000 me-
teorologicai stetions are a'ready on
hand. Data on soils are being stored on
the bacis of land system. Coverage for
the lowland tropics of South America
is available and will soon be extended
to Cential America. The method fer
defining cropping microregions has
now hzen decided for the storage of
information on crop system, culture,
economy and society. Continentwide
distributions of areas where cassava
and beans are grown havea been pro-
duced, and staff in the Cassava Pro-
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gram havedrawnonthe unit’s detailed
informatiuir cn microregions.

At the request cof the commadity
programs, the unit provides environ-
mental analyses and undertakes field
surveys using techniques that detail
rapidly the elements necessary for the
implementation of new technology—
such as the integrated cassava-drying
projects—in a given area.

Expanding and maintaining the data
base as well as related services to
CIAT management and staff are con-
stant acuvities of the unit, and the
tevel of staffing depends on the
demand jor and utility of the services.
At present, demand far exceeds the
unit’s capabilities.

In the coming 5 years, the major
efforts will be completing the data
base for broad-scale (continental and
regional) crop geography so that the
unit’s staff can focus cn microregions
and expand the crop and socio-
gconomic data base. The other im-
mediate priority, which will phase out
in 2-3 years, is the design of programs
that analyze data quickly and easiiy for
users.

A further medium-term activity will
be to identify and classify the ranges of
adaptability present in the CIAT germ-
plasm. This will enable the unit to give
CIAT breeders, scientists and ma-
nagement a ciear idea of how many
agroecological riches they need to
work for and where these niches exist.

In develeping a sustainability pers-
pective, commodity programs are in-



creasingly interested in the implica-
tions of cropping systems for the
environment. To this end, a better
understanding of the potential effeci
of land use practices on land systems
is required. The Unit will be serving
commodity programs in this ficld, by
contributing to the analysis of the
consequences of alternative ma-
nagement systems on the conserva-
tion of natural resources.

Resource Requirements

The unit will he we!l served through
1989 by postdoctorai fallows working
onthe croo gecgraphy of cassava, “ice
and tropical pastures. The resources
available include some exira support
staff for these temporary positions;
however, for 2990 and bevond, a sec-
ond senior sta’f position is essential
[Tab'e 4} te expard activities into the
land-use field and will mean an in-

AGROECOILOGICAL STUDIES

crease in the unit’s budget (Table 5).

During the next 6§ years, the unit
staff expect to become more invelved
in specific projects, both interpreting
existing data and conducting detailed
rural surveys to supplernent them. An
increase in demand is expected for
agroclimatic studies, assistance with
siting projects, analysis and interpre-
tation of regional trials, assessment of
sustainability of technologies, and
supportto projects onintegrated farm-
ing systems.

As the unit has laid the groundwork
for data co'lection and retrieval, the
rasources allocated to research in ex-
ploratory and methodology devel-
opment wil decline markedly, and the
recearch on natural resources—
primaritv in the form of surveys to
provide # microacologic perspective
for commodiiy programs—will in-

crease {(Table 273,

Table 21

Resourca utilization by activities jor the years
1988, 1989 and 1893

1988 1919 1993

RESEARCH

% x %

Natural Fesources

Livestock Production

53.0 71.0 73.0

18.0 7.5 13.0

Exploratoiy & Methodology Development 25.0 17.5 10.0

TOTAL RESEARCH

96.0 96.0 96.0

INSTITUTION BUILDING & NETWORKING

Documentotion & Information

4.0 4.0 4.0

TOTAL INST. BUILD.& NETVORKING

4.0 4.0 4.0

10c.0  100.0 100.0



Biotechnology Research

CIAT created the Biotechnology Re-
search Unit (BRU) in 1985. it had
anticipated the move in its long-term
planin 1981; and in 1984 the second
External Program Review recommend-
ed the creation of an interdisciplinary
research structure for the application
of emerging biotechnologies to in-
tractable problems aftecting com-
modities within CIAT's mandate.

Advancesover the pastdecade have
resulted in the davelopment of new
techniques that make it possible to
address plant improvement at the cel-
futar and molecular levels. Through
the unit, some of the new techniques,
based on the ability to regenerate
plants from cells inculture, are offering
a shoricut in selection and breeding at
CIAT.

Because research on CIAT's crops,
especially Manihot and Phaseolus, is
minimal in advanced institutions, the
unit has a role not on'v in bringing the
techniques within the qrasp of national
research programs i the tropics but
also in stimulating the interest of
institutions in both developed and
developing countries to conduct co-
ordinated and efficient research on
biotechnological issues related to
these crops. It can assist in establish-
ing priority targets; preventing
wasteiul duplication; identifying pro-
blems that warrant a biotechnological
approach; conducting research in
areas that are likely to have a quick
technological payoff; and providing a
mechanism for transferring the tech-
nologies to developing countries. The
unit’'s access to the largest germplasm
collections for these iwo crops world-
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wide and a wide range of environ-
mental conditions and biological
constraints gives it a comparative
advantage in selected areas of basic
research that will enable more effec-
tive collaboration with other institu-
tions.

General Unit Gonals

The BRU will serve as a research
finkage between CIAT commodity pro-
graims and basic research institutions
for the application of emerging tech-
notogies to CIAT commodities. The
BRU wili keep abreast of new advances
in plant hiotechnology to advise the
cornmadity programs on potential ap-
plications and will serve as a bridge to
the national agricultural research sys-
tems for the application of biotech-
nology.

Operational Strategies

1. Netwoerking. The BRU will stim-
ulate the interest of scientists in ad-
vanced institutions in developed and
developing countries to carry out re-
search projects based on specific re-
search constraints identified by CIAT
commodity programs. Networking of
collaborative research will mainly in-
volve cellular and molecular genetics
research, with special reference to
Phaseolus and Manrhot.

2. Research backstopping. The BRU
will strengthen its scientific and tech-
nical capabilities in those areas where
CIAT has a comparative advantage,
particularly in the fields of cell tissue



culture, biochemical/molecular gen-
etics and cytogenetics.

The BRU wili concentrate on me-
thodology and technique development.
Once & given technique has showt! its
practical value, its routine application
will become the respensibibiy of the
respective commodity program. This
decentralization strategy will allow the
BRU to concentrate resources on other
prigrity areas.

3. Training. in cooperation with the
commodity programs, special pro-
graims will be conducted for personnel
from developing countries, the objec-
tive neing to expand the network.
Training will also provice the BRU with
the opportunity for fulfilling its bridding
role between advanced research insti-
tutions and the NARS of daveloping
countries.

Specific Activitios

Biotachnoloyy reccarch at CIAT in-
cludes: (a) the utilization and devel-
opment oi selected technigues at CIAT
headquarters and (k) colleborative re-
search projects at advanced research
institutions. Table 22 summarizes the
current activities in cassava, common
heans, rice and tropical pastures. Vost
efforts have beesn concentrated in the
application of cell anu tissue culture
methods, and recently applications of
selected biochemical techniques nave
been developed through special col-
laborative projects. More advanced
techniques are heing developed by
means of research projecis in other
institutions.

Work at ihe BRU has beenaddressed
to facthiate germplasm management
processes in ¢cassava, common heans
and tiopical pastures (i.e., in vitro
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germplasn: conservaticn and ex-
change, eiectrophoretic genotype char-
acterization, and germplasm dispersal
and evolution studies), and to ac-
celerate certain breeding strategizs in
vice (i.e., achieving rapid homozygocity
using anther culture) (Table 22).
Routine activities in tne areas of in
vitro conservation of cassava germ-
plasm and production of doubled ha-
ploid lines of rice are being passed to
the Genetic Resources Unit and the
Rice Program, respectively. Geno-
typing of cassava germplasm is being
utilized jointiy by the Cassava Program
and the BRU. Similar techniques for
common beanswill be carricdoutona
rou.ine basis by the Genetic Resources
Unit using methodologies developed
in the BRU.

As tochniques devel dp and move out
from the BRU, efforis are aadr2ssedto
new priority areas in CIAT commod-
ities. Thus monitoring techniques for
in vitro germplasm managemeant and
long-term cons- rvation through cryo-
genic techniques in cassava are two
current developing activities at the
BRU (Table 22). FExpression of reces-
sive traits such as acyoncyenesis is
not possible by tiaditional inethod-
ologies. An approach to this constraint
in cassava is being developed through
haploid/dihapioid induction. Selection
at the gametophytic level will accel-
erate the transfer of important traits
such as heal tolerance in common
beans. Tissue culture techniques are
being used to assess the utility of
somaclonal variation for selacting
Stylosathes lines with tolerance to
anthracnose.

Selected research projects are being
carried out in collaboration with other
research institctions, with tne BRU
playing a catalytic role. Currently the
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BRU is collaborating with eight ins-
titutions on projects addressing future
needs for advancing biotechnological
applications to CIAT commaodities
(Table 22). These projects, as well as
those being carried out at CIAT, will
become natural parts of the larger
network once this iwis been establish-
ed for cassava and common beans.

CIAT is currentlv planning a col-
laborative effort involving advanced
research institutes in rdeveloped and
developing countries. This network
approach will facilitate the sciting of
priorities, the exchange of information
and materials, and the generation of
financial resources, preferably from
outside the CG Systeny, far both short-
and long-term projects.

The areas of research pursued are
those where traditional approaches
have shown limited promise, where
cellutar and molecular biology re-
search andiools are expected to aid in
solving the probiem, and where the
results will probably be widely used.

Initial plans for advanced research
and biotechnoloyy applications in cas-
sava have been made, and they are to
be peer reviewed in the fail of 1988, A
similar strategy will ke {ollowed for
commoi heans in 1989,

In cassava, constraints (hat may he
dealt with by bictechnology are cya-
nide toxicity, postharvest physiologicai
root deterioration, viral diseases, pho-
tosynthetic capacity under stress, nu-
tritional quality (protein, vitamin A,
tannin conwent), propagation-related
problems, the cassava hornworm pest,
and starch auality under stress.

In common bLeans, the constraints
are still being evaluated so that prior-
ities can be set. One problem that
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lends itself to biotechinological ap-
proaches is the difficulty encountered
in moving traits between the two major
gene pools of P. vulgaris; for example,
it has not been possible to transfer the
high vyield potential of small-seeded’
germplasm (Central America)to large-
seeded cultivars (southern Andes).
Other potential focuses in common
beans are screening methods for
disease resistance {e.g., comincn bac-
terial blight) and sensitivity to high
temperatures in most P. vulgaris
germplasm.

For each consiraint, one or more
projects are envisaged at CIAT and
collaborating institutions. Cyanide
(HCN) toxicity is an example. The
principal research objective is to
eliminate or greatly reduce the level of
HCHN in the cassava roots. Projects to
address this constraint include de-
velopment of screening techniques (in
vitro and at the field level) for cyano-
genic content, development of mi-
crospoie/anther culture techniques
for expression of acyanogenesis, mu-
tagenesiz of haploid/somatic all po-
pulaticns, and in vitro gene manipula-
tion for removal or control of bio-
synthesis of cyanogenic glucoside.

Screening Phaseclus beans for
diseaseresistance would be simplified
if molecular genetic markers (iso-
enzymes and DNA-RFLPs)were devel-
oped for bean varieties having multiple
resisiances. Then it would be possible
to link inheritance of markers with the
presence of resistance.

Resource Requirements

Currently, there is only one senior
position—-the plant physiologist/
tissue culture specialist—approved for
the BRU (Table 23). This scientist has



Table 22

PLANT BIOTECHNQLOGY ACTIVITIES AT CIAT (July. 1988)

AT CIAT

HEADQUARTERS

Technique utilization

Techniqgue development

Research Projects at
collaborating Inst.*

CASSAVA

COMMON
BEANS

RiCE

TROPICAL
PASTURES

1. Cloning disecase-free
stocks

2. Germplasm conservation
and internaticnal

exchange

3. Electrophoretic geno-
typing

1. Recovery of wild
germplasm

2. Assessing germplasn
dispersat/evolution
by protein electro-
phoresis

1. Anther culture breed-
ing

1. International exchange
Brachiaria germplasm

1. Pilot gene bank**

2. Cryopreservation of
germplasm**

3. Hoploid Induction

4. Cell culture plant
regeneration

1. Cell culture plant
regencration

2. Sclection at go-
metophytic level

1. Anther/microspore
culture

2. Intravarietal variation

1. Stylosanthes intra-
varietal variation

2. Brachiariy electrophoretic

genotyping

1. Nonsexual gene
transfer techniques

1. Gene tagging by
molecular markers

2. Cell culture plant
regeneration

3. Nonsexual gene
transfer techniques

1. Rice Biotechnology
network

* USA: Univ. of Florida, Louisiana State Univ., Univ. of California, Colorado State Univ.,
Canada: Univ. of Manitoba; Germany: Univ. ot Bonn; Italy: Inst. Bio. Agr., Viterbo, Inst.

Ortic.,

Montanaso.

** In coltlaboration with IBPGR and the Plant Biotech. Institute, Saskatchewan, Canada.



BIOTECHNOLOGY RESEARCH UNIT

Resource utilization by activities for the years

1988, 1989 and 1983

Table 23

1988 1989 1993
RESEARCH % x X
Genetic Resourcces 20.0 20.0 15.0
Crop Improvement 10.0 10.0 15.0
Crop Protection 5.0 5.0 5.0
Exploratory & Hethodology Development 25.0 30.0 45.0
TOTAL RESEARCH 60.0 65.0 80.0
INSTITUTION BLILDIHG & METHORKING
Training 10.0 8.0 5.C
Conferences and Scminars 10.0 5.0 3.0
Documentation & Information 5.0 5.0 2.0
Counsel ing/Advizing HARS 10.0 7.0 0.0
Network Coordination 5.0 10.0 10.0
TOTAL INST. BUILD.& NETWOPKING 40.0 35.0 20.0
TOTALS 100.0 100.0 100.0

,/,]x,,,,



overall responsibility for all the re-
search areas in addition to duties as
Head of the Unit. Some additional staff
are proposed over the next b, years
(Table 23). To free up time for the
senior scientist, a research assoaciate
would he hired to support the ex-
panding research activities in tissue
culture. This would allow the Head of
the Unit to coordinate collaborative
projects andto ensure thatresearch s
focused unrelevant problems and that
promising results are channeled to
CIAT for further development and
utitization.

A second senior position is proposed
for 1989 to oversee research on bio-
chemical and molecular genetic tech-
niques that are critical to the devel-
opment and application of advanced
biotechnological tools. A bio-
chemical/molecular geneticist is
envisaged and will be expected, aimong
other duties, to adapt techniques for
the development of genetic maps
based onmolecular markers. [dentifica-
tion nd mapping of traits of economic
importance are reigvant to both tra-
ditional and new (i.e., genetic en-
gineering) breeding approaches. In
particular, this scientist will work with
other CIAT staff in defining priority
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research to be conducted in the
network.

A third senior position is considered
essential in 1991 to take on the res-
ponsibility of developing a cytogenetic
understanding of CIAT crops, es-
pecially Phaseolus and Manihot.
Cytogenetic studies, which have been
neglected for these two crops, are
fundamental for applications of tradi-
tional and new breeding approaches.
The cytogeneticist is expected, among
his/her main duties, to develop tech-
niques for facilitating the introgression
of traits from the primary and se-
condary gene pools of these crops.
Cytogenetic research on tropical pas-
ture species will also be carried out as
problems arise. A 'tey role of this
scientist will be to act as a catlyst in
develcping collaborative research
proposals with other institutions.

The allocation of resources (Table
23) reflects the decline expected in
training as other CIAT staff assume
these responsibilities. It also shows
increased efforts in coordinating the
network once the cooperative researcin
projects have been launched. The
development of methods will demand
a progressively larger proportion of
effort over the next five years.



Virology Research

In 1988, CIAT formally created the
Virology Research Unit to provide cen-
tralized service to the commodity pro-
grams and to the Seed Health Lab-
oratory. The goal of the unit is to
isolate and characterize viruses cons-
training production of the commuodities
researched by CIAT and 1o devetop and
adapt procedures o eradicate or con-
trol viruses. The applied research
differs from that on most other pa-
thogens and pests, which can be
cultured or reared artificially for
observation
Viruses are infectious nucicopiotems,
which require specialized hiiuman and
material resowces for their isolation
and characterization.

and charaotarization.

As several viruses can be transnvit-
ted in reproductive plant material,
research in virology at CIAT pronises
to make a majui contribution to safe
and effective transfer of gazrmplasm
internationally.

The unit’s two virologists specialize
by research activity rothr than by
species. During the next b years, no
increasc inthe numbers of senior staff
is proposed (iables < and %). To provide
continucus support o the commodity
programs, the current staff have di-
vided the work into:

* Virus characierization;
* Epiphytology;

* Input for breeders, particularly in
technigues of screening for re-
sistance; and

* Surveillance, especially to pre-
vent the inadvertent spread of
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exotic viruses in improved germ-
plasm produced for international
distribution.

The unit provides training for na-
tional scientists and for research per-
sonned from the four CIAT commodity
programs involved in routine virol-
ogical evaluations. In addition, the
senior virologist reqularly consults
with the leaders, pathologists and
breeders about the status of research
i the unit.

One consiant activity is development
ol methods and serological materials
for detection of viruses in germplasm
maintzined by the Genetic Resources
Unit at CIAT. For the commodities in
which viruses are seed-transmitted-—
cassava, beans and forage legumes—
the unit supplies antisera and methods
for enzyme-linked immunoassays per-
formed hy the Seed Health Testing
Laboratory.

For the Bean Program, all improved
germplasm must show resistance to
BCMV. Breeding lines evaluated as
susceplible to the virus are generally
discarded without evaluation for other
desirable agronomic characters. Tha
screening for this virus alone requires
inoculation and evaluation of up to
1500 individual bean plants every day,
and the unit must use different scre-
ening for improved materials bound
for Eact Africa, where local strains of
BCMYV challenge the resistance gene
incorporated in Latin American cul-
tivars.

Also for the Bean Program, the unit
is searching for sources of resistance



to geminiviruses transmitted by the
whitefly Bemisia tabaci, in particular
bean golden mosaic virus and bean
dwarf mosaic virus. These two gemi-
niviruses are directly responsible for
the abandonment of more than a
million hectares of traditional bean-
producing areas in Latin America.
Other viral paihogens of beans are
kept under surveillance, and the unit
maintains a complete collection of
antisera against all the plant viruses
known to attack beans in Latin
America.

For the Rice Program, the unit's
efforts at present are mainly to supply
serological materials for screening
against rice hoja blanca virus, which
causes one of the most devastating
diseases of rice in Latin America. Con-
tinuous, cyclical epiphytotics of this
virus have occuired since 1935,
causing the collapse of several com-
mercial cultivars over the years. For-
tunately, the causal virus was finally
isolated and characterized at CIAT in
1985, making possible the implemen-
tation of reliable screening. The
method is based upon detection of the
virus in the insect vector, using a
sensitive immunoenzyimatic ser-
ological test.

The focus of work for the Cassava
and Tropical Pastures programs is
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characterization because most of the
viruses affecting these crops in Latin
America have not been properly char-
acterized and often occur in mixed
infections.

For cassava, this research is com-
plicated by the nature of the crop and
the iimited range of hosts that the
viruses infect under experimental
conditions. Besides the known viral
diceases of cassava, such as cassava
common mosaic, several others are
evident in Latin America but occur in
latent form in commercial cultivars. To
minimize losses induced by these
viruses and to ensure against their
presence in propagative materials for
international exchange, the unit, with
members of the Cassava Program, is
seeking r.ractical measures of control
and relit ble techniques for diagnosis
and virus detection.

The major change over the next 5
years is expected to be in the effort
related to crop improvement; at pre-
sent the work in characterizing major
viruses and devising methods for scre-
ening accounts for more than 50% of
the rescurcas of the unit (Iable 24).
Once screening for the existing viruses
becomesroutine, the unit will increase
markedly the resources it devotes to
institution building and networking.



Table 24
VIROLOGY RESEARCH UNIT

Resourca utilization by activitiss for the years
1988, 1989 and 1993

1988 1989 1993

RESEARCH X % %
Crop Improvement 40.0 39.0 12.0
Crop Protection 10.0 10.0 10.0
Exploratory & Hethodology Development 16.0 16.0 26.0
TOTAL RESEARCH 66.0 65.0 48.0

INSTITUTION BUILDING & NETWORKING

Training 5.0 6.0 10.0
Conferences und Seminars 5.0 5.0 8.0
Documentation & Information 5.0 5.0 6.0
Counseling/Advising HARS 10.0 10.0 15.0
Technical Assistance 5.0 5.0 9.0
Network Coordination 4.0 4.0 4.0
TOTAL INST. BUILD.& HETWORKING 34.0 35.0 52.0
TOTALS 100.0 100.0 100.0



Genetic Resources

The germplasm collections at the
CGIAR centers increase in value with
time in two ways: as asource for genes
in landraces progressively eroded in
the countryside and as a source of
information obtained during screening
to identify useful properties. In its
work, CIAT's unit, under the direction
of a botanist, is able lo tike advantage
of economivs in scale in many activ-
ities, as the center houses the largest
collections in the world for beans,
cassava andtropical pastures grasses/
legumes,

The collections are the foundation
upon which all crop davelopment is
built and from which links with na-
tional programs evelve. Germplasm is
invariably collec! + 1 with close coupe-
raticn from national scientists, and
duplicate collections are deposited in
national storage. The rich diversity of
stored germplasm wili increasingly be
needad to sustain production in the
face of future threats from pests and
diseases.

The CIAT collection includes species
of Phaseolus with great differences in
environmental tolerance marginal
peoples; and a great ranye of forage
species including trees and bushes
that may anable not only increased
production in tropical pastures but the
rehabilitaticn of degraded lands.

As the collections have become in-
creasingly comipehensive, the expec-
tationis that activities in collecting will
decline; as storage systems improve in
efficiency, maintenance cests will also
decline (particularly the cost of routine
field rejuvenation, which is necessary

mainly as a result of poor storage
conditions; and as basic evaluation
proceeds, the effort in breeding can
focus on the promising samples.

CIAT is now reaching a phase of
consclidation in some of its collections.
Collecting is becoming carefully tar-
geted; the documentation system will
become increasingly useful; and, par-
ticularly, the improved storage facil-
ities, at present under construction,
will reduce future germplasm main-
tenance costs.

For the three commodities, activities
are similar, including:

» Assembly of germplasm through
collecting missions or throughin-
corporation of samples from na-
tiona!l collections.

* Documentation on origin and
characterization of samples.

» Conscrvation (samples to be
stored as seed are multiplied,
dried, packed and stored at low
temperatures).

> Appropriate duplication of
samples and storage for security
at other institutions.

» Distribution free of charge to
other countries after inspection
by the Seed Health Laboratory.

* Training national scientists on the
job and, occasionally, through
special courses for particular
groups.

The unit has collaborated with
IBPGR in projects to collect cassava,



beans and tropical pastures species in
various parts of the worid. In addition,
collection missions organizaed by
IBPGR have contributed to the range of
variability at CIAT. Collection work has
been complemented by collaborative
research oninvitro storage of cassava,
for example, to develop a model system
for vegetatively reproduced crops.

Resource Reqguirements

The presente staff of the unit (1988)
includes one senior staff position and
four scientific and supervisory posi-
tions (three in germplasm manage-
ment and one in the Seed Health
Laboratory). The plan for the next b
years envisages an increuse in the
resources being allocated to the unit
but no increase in senior staff positions
(Tables 4 and 5).

To handle the increased activities in
Manihot, the unit will be joined y
another research associate and wiil
require a supervisor of activities at the
associate level to assist the head of the
unit.

in 1990, the Seed Health Laboratory
is expected to be transferred to a new
location within the Seed Unit, where.it
will continue to serve the needs of
international exchange of germplasm.
Reductions of scientific and super-
visory staff will thus occur in the
Genetic Resaurces Unit. As the tech-
niques tor elimination of hacterial and
fungal diseases will be routinely ap-
plied by the staff in the Sced Health
Laboratory, the staif in th: Genetic
Resources Unit will turn ils attention
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to eradication of virus and nematode
problems in germplasm.

The budget includes provisions for a
temporariy greater investment of re-
sources to prepare andtransfer collec-
tions to the new storage facilities.
Samples will be multiplied and reju-
venated by 13 field grow-out to provide
sufficient seed for the working collec-
tion (i.e., fur distribution to users), for a
reserve or base collection, and for at
least two duplicate collections to be
stored at other institutions. The new
facilities will allow atiention to be
given to testing of the viability and
germination of stored samples.

During the next 5 years, the alloca-
tion of resources(Tablzs 25) will change
only slightly as areflection of the unit’s
increase in efforts devoted to con-
serving the Mani/hot collections, when
parameters for in vitro maintenance
emerge from the collaborative re-
search project with iIBPGR. Activities
in quarantine clearance, field multi-
plication, and testing of viability of
some collections, particularly P. vul-
garis, will increase as materials are
rejuvenated for the new storage facil-
ities.

The umnii will attempt to forge and
strengthen research links with other
institutions in areas such as seed
physiology ard pathology, gene pool
ideniification, wild species and in-
terspecific hybridization, and in other
aredas to be identified. There are op-
portunities for further collaborative
projects such as one under way with
the University of Gembloux (beans).



GENETIC RESOURCES UNIT

Resource utilization by activities for the years
1988, 1989 and 1

Table 26

1983 1989 1993
RESEARCH X X X
Genetic Resources 68.5 67.5 65.5
Ci2p Imprevement 8.8 9.8 11.8
Crop Production 3.3 3.3 3.3
Crop Frotection 5.0 5.0 5.0
TOTAL RESEARCH 85.6 85.6 85.6
INSTITUTION BUILDING & NETWORKING
Training 5.8 5.8 5.8
Documentation & Information 4.6 4.6 4.6
Counseling/Adviting NARS 2.0 2.0 2.0
Technical Assistance 2.0 2.0 2.0
TCTAL INST. BUILD.& NETMWORKING 14.4 14.4 146.6
TOTALS 100.0 100.0 100.0



Seed Unit

Since its creation in 1979, the Seed
Unit at CIAT has contributed to the
public and privale seed sectors of Latin
America and the Caribbean by offering
training and technical consultations.
Atthe sametime, it has participatedin
technology transfer through the pro-
duction and multiplication of basic
ceed of improved germplasm.

After 9 years, during which 1425
people received training in seed-
related issues, CIAT arranged an ex-
ternal review of the unit’'s work. The
results of that review are contained in
the panel’s Seed Unit Study Report
(February 1987). The response to the
panel’'s recommendations (The CIAT
Seed Unit: CIAT Management Recom-
mendations orn the Nature and Future
of the Seed Unit, 1987) was adopted by
the Board of Trustees in May 1987 as
the blueprint for the unit during the
next decade.

The unit is directly assisting in the
increased use of good seed of improved
cultivars of CIAT-mandated com-
modities and those of other 1ARCs in
the region {(primarily CIMMYT). The
unit's two senior staff (Table 4) col-

laborate closely with appropriate.

groups in the public or private sector
throughout Latin America and the
Caribbean; for example, (0o develop
nonconventional seed production
activities, specially in areas where the
existing =eed sector snows little in-
terest in CIAT or CIMMYT comimod-
ities. In addition to serving as a vehicle
to transfer improved genotypes from
thereseach institutionsto the farmer’s
fields, good-quality seed minimizes the
dissemination of weeds and seed

borne diseases, thereby decreasing
the dependence on chemicals and in-
creasing the potential for sustainable
agricultural systems.

The unit assists national programs
in:

* Diagnosing constraints to dis-
semination of improved varieties.

* Developing plans and policies to
overcome sced-related cons-
traints.

¢ Designing and adapting tech-
nolog.es and strategies to suppors
seed production, including those
appropriate for small farmgroups.

* Upgrading human resources.
g

» Establishing and supporting seed
research and technical networks
to foster integration of efforts.

Its activities are grouped into five
ares: human resource development,
seed-related research, seed produc-
tion, seed testir g and documentation.

Human Resource Development

CCIAT-based advanced courses and in-
service training concentrate on seed
production, quality control, seed con-
diticning (drying, processing and
storage), and nonconventional sys-
tems, with emphasis on CIAT com-
modities. Training for trainers will be
an essential componenttopromote in-
country courses oriented toward
solving specific constraints. Thesis
research opportunities will be ex-
panded to promote work on seed



technology research and organization
of seed systems for small-farm groups.

Workshops and seminars will be
carried out at CIAT with leaders, re-
searchers, policymakers, donors and
others from both the public and private
sector to assist in the formulation of
adequate strategies and plans to
strengthen national seed prograrms.

Seed Research

Research on seed technology will work
on field production for CIAT com-
modities as well as drying, condition-
ing and storage. Applied research to
support commodity programs will
focus on screening technologies for
seed quality characteristics, drill box
surveys, field deterioration, dormancy,
quality-testing methods, and appro-
priate technologies for small-scale
seea prodution.

Research oin organizational aspects
of seed production will emiphasize the
development of metinods to diagnose
institutional constrainis for the de-
velopmeinit of small-scale systemns,
designing alternative models ac-
cording to commodiiics and socio-
economic circumstanceas.

Qtiher Activities

The unitwill, when necessary, produce
breeder and basic seed to accelerate
initial mutiiplication phases in national
programs. Also, it will concentrate on
the identificalion of scientific and
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technical information considered valu-
able to support the seed network in the
region. Activities include the collec-
tion, production and dissemination of
proceedings, newsletters, case studies
of interest to the whole seed network;
scientific and technical publications of
interest to seed workers; and training
mateials including audiotutorials,
videos, handouts and reference books.

Resource Requirements

Starting in 1989, the unit will raquire
additional resources to provide quality
control services to the CIAT programs
(physiological, genetic and sanitary
aspects) for seed distributed to national
programs. This 1epresents a transfer
of resources from the GRU.

The two current senior staff are
essential lo continue activities through
1893 (Tables 4 and b), and they will
draw on support from visiting scien-
tists, short-term consultants, post-
doctoral fellows and nationa! scien-

lists,

Emphasis within the unit will gra-
dually change, as will the allocation of
resources by activity. Increases are
expected for human resource devel-
opment at the country fevel, research
on the development of small-scale
systems, diagnosis and planning, and
seed-quality testing services for CIAT
commodity programs, whereas the pro-
portion devoted to conferences and
short courses at CIAT hendquarters
will decline {(Table 26).



Table 26

SEED UNIT
Resource utilization by activities for the: years
1988, 1989 nnd 1993

1988 1989 1993

RESEARCH x % %
Crop Production 11.0 11.0 13.0
Analysis 8.5 9.0 11.5
Exploratory & Metnedatogy Developmeny 5.0 5.0 6.0

TOTAL RESEARCH 24.5 25.0 30.5

INSTITUTION BUILDING & NETWORKING

Training 30.5 30.5 32.5
Conferences and Seminars 18.0 18.0 15.0
Documentaticn & Information 10.0 10.0 8.9
Counseling/Advising NARS £.0 6.0 0.0
Technical Assistance 8.0 8.0 6.0
Network Coordination 3.0 2.5 2.0
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