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INTRODUCTiON
 

This document provides a preview of 
the trends emerging for CIAT in the 
upcoming decade. Preparcd in res-
ponse to a request by the Technical 
Advisor%, Committee (TAC) of the 
Consultative Group on International 
Agricultural Research (CGIAR), it 
summarizes some of the progress to 
date arid outlines the pla ns. .An 

exercise scheduled to begin in late 
1988 is expected to clmi nate 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 and budget for 1989-1993, there-
fore, is an interim 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 19863 1990. 

The strategic plan for the 1990s wil: 
be developed as an interactive process, 
including significant input from CIAT's 
national program partners with respect 
to what types of support they need znd 
expect from CIAT. They will also be 
asked to anticipate how they will 
change during the next decade and 
how that is likely to modify the kinds of 
support required 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 in il-, 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 ce.iter and its 

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

CIAT's national program partners 
:epresenT the most important element 
in CIAT's environment. Our plans are 
Ounded on the ass mption that on 

average the nitional programs will 
grow stronger; and this will gradually 
modify our respective roles. 

The scientific foundation on which 
CIAT's. research is built is also 
chang..ig rapidly; this is particularly 
true 7n The area of biotechnology, 
which offers new tools to solve old 
problems. The information and corn 
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 docuIment reflect a commitment to 
sustainable production systems. 

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

All the centers have in common the 
goal of improving the lot of low-income 
farmers. Within the overall imperative 
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to increase food production, the com-
modities, policies, resources, systems 
and technologiesb,-ing researchedare 
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; it is part of 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 ard 
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, techtnology gen-
erated for this ecosystlm (:;,HI bellfit 
similar areas in other continents wicstsTbma dd ~ tnnaI ;C ~YYis 

makinlg available pronnising] pasqture

materials to interested instittutions in 
Africa and Asia. 

In the ca~s 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 has regional 
responsibility for one of these corn-
modities, CIAT works closely with that 
center, providing scieatific and in-
formation backup support and en­
suring that national programs in the 
region have access to the genetic 
diversity available at CIAT.Conversely, 
where CIAT has regional responsibility 
'or a coninudity in which a sister 

center has a global mandate, CIAT 
applies its comparative advantage of 
language facility, familiarity with thIe 

conditions, and close working relations 
with national agricultural research 
systems in the region to ensure that 
the germplasm methodology , nd sci­
entific knowledge generated by the 
sister cen',r are most effectively util­
ized in tropical America. CIAT also 
makes available these regional 
advantages and its facilities to other 
centers by hosting their staff at its 
headquarters. 

Within the CGIAR network, CIAT 
currently has lies in the form of per­

sornnel, pijects, data, yermplasm, 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 departments witlhin the center. 

Tihe ties among the IAR CS have 
expanded the expertise and resources 
uthuporn wvhi:th CIAT can draw to support
national agricultural research sys­
tens -- inpartners in research.the r 


Within the partnerships, CIAT can 
perform some of the activities along
the continun m 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 are,s 
in which it has a comparative ad­
vantag. Its aini is to achieve cor­
plementarity. 

The progra i activities and the 
budget envisaged for 1989-1993 set 
forth w at is essential and what is 
desirable for CIAT to continue con­
tributing effectively to the network of 

international and national centers 
working for productive, sustainable 
agriculture in the developing world. 
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CENTERWiDE STRATEGIES AND ALLOCATIONS:
 
1989-1993
 

The plan written for CIATfor the 1980s 
expressed its overall objective as 
being: 

To generate and deliver, in collab-
oration with national institutions, 
improved technology that will con-
tribute lo increased production, pro-
ductivity and quality of specific basic 
food commodities in the tropics--
principally countries of Latin 
America and the Caribbearn--there­
by enabling producers and con-
sumers, especially those with lirn-
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: 

* 	 Conduct sharply focused research 
to generate new knowledge, me-
thods and technology com-
ponents. 

*Provide orpportunities to individ-

uals ir, th e national agricu ltu ra l 

research nd development sys-
tems for enhancing their capabil­
ity to complement CIAT in th'3 
generation and transfer of appro-
priate technologies, 

Organize and promote interna­
tional and regional seminars, 
workshops and conferences as 
part of the activities to strengthennetwork~s and to share knowledge 
n et o ds 

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

Contribute where possible to di­
alogue between research institu­
tions in developed and developing 
countries; between national re­
search institutions within regions; 
and between various research 
and deveicpinent institutions 
w n countries. 

0 	Preserve and make available 
germplasm. 

* 	 Provide continuitywhen research 
efforts are likely to he abandoned 
because of the poor fortune of the 
executing institution. 

The major program divisions in our 
center are by corimodity--bean, 
cassava, rice, and tropical pastures­
with support coming from the training 
and communications program and re­
search units vii ology,agroecology, re­tech nology, in ge netic bio­

s oce ,and seed produ ti and 
Sources, and seed production arid 
testing. 

Center staff all seek technological 
innovations that are not dependent on 
high levels of purchased inputs and 
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that use efficiently whatever inputs 
are applied-in line with the center's 
concerns for equity and the environ­
ment. Genetic resistance to insects 
and diseases and development of in-
tegrated est management technology 
help to reduce environmental pollu-
tion. Biological nitrogen fixation, se-
lection of plants that inhereily 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 lack of re-
sources seriously limit the amounts of 
inputs they can purchase. Work on 
Penniselum 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 Loat in A1liorica 
and Asia are examples of efforts to 
preserve the natural resource base. 

New techniques and inputs are 
tested on farms in a series 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 experimenting 
with methods to 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 tn 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 germplasm. All of CIAT's pro­
grams have produced-and continue 
to produce in respumibe 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 applications of insecticides, 
fungicides and other chemicals. 
Farmers all over Latin America a'id the 
Caribbean grow varieti-s from lines 
that were originally developed or dis­
tributed by CIAT. In addition, the 
germplasm banks assembled at the 
center represent a ,sourceof 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 

work must be founded on trust and 
responsibility. From this philosophy 
has grown the "CIAT culture." It 
represerts commitment: 

1-o our beneficiaries, the poor­
prducers and consumers-to 
improve their welfare. 

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

0 To our 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. 
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* 	 To society, to contribute to econ-
omic development in a manner 
that improves 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 collaborating institutes 
throughout the world; and resource 
constraints. 

Allocation of Resources 

A look at CIAT's allocation of resources 

over the next 5 yeais (Table 1) dem-
onstrates the directions in which the 
center is moving. For purposes of 
clarity and simplicity, tle aclivities of 
the programs and support units have 
been aggregated into three categories: 
research, institution building and 
networking, and management 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 "farmers' participa-
tion research" and is paid for by a 
special project. As this is a centerwide 
activity it is Currently shown as a 
"lesi.able" Positioin wilhin the re-
search services component of the 
budget. 

In the overall projecticns, tihe costs 
for centralized administrative services 
and management remain fairly con­
stant while the programs' activb'ies 
grow. This results in a decrease in the 
percentage dcvotd to "management 

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

The projected increase 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 
IARCs-a trend frequently referred to 
as devolution. Most countries, for 
example, do much of the breeding of 
tie crops and production training. 
Similarly, national programs are 
becoming the leaders in setting po­
licies and deciding methods for ne­
tworking activities. 

In looking to the future, we believe 
the trend wifl continue and that na­
tional programs will gain recognition 
and, hence, greater support from policy­
maes.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 linking groups for mutual 
benef't 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 
riitional programs in building bridges 
between research and technology 
transfer institutions and in developing 
national commodity plans. In other 
words, on-farm tials, support for 
trainers, utilization, marketing, etc. will 
receive increased attention. CIAT has 
begun to 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
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Summary: Resource Utilization by Activities Table 1 
for the Years 1988, 1989 and 1993 

1988 1989 1993 1989
1988 1993
 

ACTIVITIES
 

% of Total CIAT % 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% 9.6%
 

Crop Inaprovement 
 15.3% 15.0% 13.3% 31.9% 30.8% 26.6%
 

Crop Production 
 7.2% 7.3% 7.0% 15.C% 15.0% 14.0%
 

Crop Protection 
 6.2% 6.1% 6.0% 12.9% 12.5% 12.0%
 

Livestock Production 
 3.1% 3.2% 6.5%
3.9% 6.6% 7.8%
 

Analysis 
 2.6% 2.6% 3.1% 5.4% 
 5.4% 6.2%
 

Utilization 
 0.5% 0.6% 1.0% 1.0% 1.2% 2.0%
 

Exploratory Res. & Method. Develop. 
 3.7% 4.2% 5.9% 7.7% 
 8.6% 11.8%
 

Analysis of Impact 
 0.3% 0.3% 0.6% 
 0.6% 0.6% 1.2%
 

--- --.-- ...... --- -- - .----
......-- --- ---
 --.--- --- --- -- ..............................
 

TOTAL RESEARCH 
 48.0% 48.7% 50.0% 100.0% 100.0% 100.0%
 

INSTITUTION BUILDIhG & NETWORKING
 

Training 
 12.0% 11.9% 37.4%
12.0% 36.8% 37.4%
 

Conferences and Sernrars 
 3.0% 3.1% 3.3% 9.6%
9.4% 10.3% 

Documentrtion i 1iforrTwjtimn 5.2% 5.3% 5.2% 16.3% 16.4% 16.3%
 

Counseting/Advi;ing NAPS 
 5.3% 5.3% 4.5% t6.6% 16.4% 14.1%
 

Technical Assistance 
 1.8% 2.0% 2.1% 
 5.6% 6.2% 6.6%
 

Network Coordination 
 4.7% 4.7% 4.9% 14.7% 14.6% 15.3%
 

................................................................
 

TOTAL.INSTIT. BUILO. & NETWORKING 32.0% 
 32.3% 32.0% 100.0% 100.0% 100.0%
 

MANAGEMENT AND ADMINISTRATION 
 20.0% 19.0% 18.0%
 

T 0 T A L S 
 100.0% 100.0% 100.0%
 



Table 2 

Relation of Activities as Presented in this Document 
to List of "Candidate Activities" 

Activities as Presented by CIAT 


RESEARCH
 

Natural Resources 


Genetic Resources 


Crop 	Improvement 


Crop Production 


Crop Protection 


Livestock Production 


Analysis 


Utilization 


Exploratory Research & 


Methodology Development 


Analysis of Impact 


INSTITUTION BUILDING AND NETWORKING
 

Training 


Conferences and Seminars 


Documentation & Information 


Counseling/Advising NARS 


Technical Assistance 


Network Coordination 


Activities Approved by TAC
 

1. 	Water Management Research
 

2. 	Soil Management & Conservation
 

Research
 

3. 	Agroclimatology Research
 

4. 	Gersnlasm
 

a. 	Research on conservation &
 

diversity
 

b. 	Collection
 

c. 	Conservation, characteriza­

tion & documentation
 

4. 	d. Enhancement
 

e. 	Plant breeding/improvement
 

f. 	International trials
 

5. 	Seed Production
 

6. 	Crop Systems Research
 

10. 	 PLant Nutrition Research
 

11. 	Machinery Research and
 

Development
 

9. 	Plant Protection Research
 

7. 	Livestock Systems Research
 

8. 	Crop-Livest-zk Systems Research
 

12. 	 Livestock Nutrition Research
 

22. 	 Economic & Social Analysis
 

at Micro-Level
 

23. 	 Market Analysis
 

24. 	 Policy Analysis
 

25. 	 Nutrition & Consumption Anal.
 

28. 	 Conversion & Utilization Res.
 

18. 	 Research on Approaches, Cor­

cepts, Methods & Procedures
 

27. 	 Explorat ,ry Research
 

26. 	 Research on Research
 

15. 	 Human Resources Enhancement
 

a. 	Specialized courses
 

b. 	Individual internships
 

c. 	Dcree-related
 

16. 	 Conferences & Seminars
 

17. 	 Documentation & Dissemination
 

19. 	 Counseling and Advising NARS
 

20. 	 Technical Assistance
 

21. 	 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.
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nology components), so 2IAT will si-

multaneously increase its activities at 

bjuth ends of the spectrum. In ftct, 
many crH'rent staff are grzadually mov-
ing upstream by the nature of their 
work; and additional staff --for exam-
pie, two senior staff for the Biotecl--
nology Researcii Unit, a spnd 

breeder for the Cassava Program, a 
utilization specialist in the Cassava 
Program, ard a senior lperson in the 
Training and Comnuni(cations pro-

grain-represent either i.creased so-
phistication in research or increased 

rntended hen-strength in reahing the 

ef iciares, 

Diring tie nxt 5 Yt-ars, the in-

vestment in research on natural re-

sources---agtroclioatology and,:;oil and 
water management--will rise (Table 

); and the real icrease i gqre-,ate r 

than the fig :s indicate. for several 

reasons. For e',ample, the f,assiava 
Prograin has incorporated in its. budget 

a position that was furded in 1988 by a 

ternporaryspacial project. The position 
is dedicated to work on soil erosion 
and maintenmce of soil fertility in 

Asia and represents a niew commit-
ment not reflected in comparisons 
between 1988 and later years (since it 
is included in tie 1988 aggregate 

data). 

Sustainahility concerns are reflected 

in the increase in the category "natural 

resources," but only to a very partial 

extent. ClA is.-committed to the chal-

lenge of increasing food production in 

not rob futurea manner that does 

generations of the resources to attain 
a high quality of life. This ineans that 

all scientists----breeders, agronomists, 
systems specialists alike-are ex-
pected to conduct their research with a 
sustairiability perspective. Muct of th;s 
will be done in the "crop improveinen' 

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 control, minimal tillage, nL­
trient recycling and soil fertility, CIAT 
programs are s t iiving to combat soil 
degradation and environmental pollu­
tion. We are convinced that more 
needs to be done in the future. A 
number of thte additions to senior staff 
faIl inte this categ] 'ry; e.g., the land 
systf~wel raphe in the Agro­
eco og -ilSiuies Unit; the ag rono­

mis in Z!ie Ca.;sava Program for Asia; 

the production systems specialists for 

the savanna and for the h umid tropics 

in the Tropical Pastures Program; and 
the integrated pest management spe­

cialist in the Rice Program. 

A modest decline is expected in 

allocations to research on "genetic 
resources" and is a reflection of re­

duced efforts in collection of germ­

plasm for tropical pas(ures, following 
10 years of a concerted search. The 
decline masks increases in collection 
of wild species planned for the Bean 
Program and increased efforts in col­
lection and evaluation projected for 
the Cassava Program (Table 3). 

Total allocations to research on crop 

improvement also show a slight de­

cline although the drop has been 

largelyoffset bythe Cassava Program's 

increased activities to support crop 

improvement in Africa (Table 3); plans 

are to place one breeder in an Africa­
like ecosystemn in Brazil and another at 
l i ecosste i rian 

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

The Bean Program is showv, to 
devote much more of its resources to 

institution building/networking than 
do the other progrems (Table 3), es­
sentially as a result of what it has been 
investing, and will continue to invest, 
in large, regional programs that work 
with national programs in Africa. 
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Cost Assumptions and Financial Requirements
 

Essential and Desirable Activities, 
and Considerations of Scale 

Throughout thetext and accompanying 
tables, this document rmakes 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 internationa! coopera-
';jn. Desirable activities enhance and 
complement essential activities; they 
have high priority and high oayoff 
potential but are not strictly required. 

Two important issues arise from 
these considerations: how to distin-
guish between essential and desirable: 
and the scale of activities projected. 
These are interrelated, especially in 
relation to senior staff positions. It is 
not difficult to recognize certain activ-
ities or disciplines as essential corn-
ponents of a multidisciplinary program. 
What is herder to define is how many 
senior staff in a given discipline are 
needed to form a critical mass. That 
must be answered by defining the task 
to be accomplished. In CIAT's com-
nodity programs, the essential scale 
of activities chiefly relates to the 
geographic areas and/or ecosystems 
that are essential in relation to TAC 
pf oriti -'and the centerwide strategy. 
CiAT h ', defined es.-ential positions 
as those required to make up a critical 
mass to cover the highest-priority re-
gions for CIAT's mandate commodities. 
A narrowing of the geographic/eco­
system coverage would reduce the 
scale and vice versa. Some of the 
positions listed as desirable would 

permit CIAT to broaden its coverage to 
areas where the commodity is impor­
tant enough that such involvement 
would be a good investment but are 
less important than those covered by 
essential positions. Other desirable 
positions are rnore of the type to speed 
up zhe research or technology transfer 
process.
 

The issue of level 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 support 
and the amounts of supplies/services
required vary from research program 
to research program, depending on the 
nature of the crop; and the amounts 
assigned for local and international 
travel vary with the research locations 
and geographic coverage of the pro­
grams. CIAT is confident that the levels 
of these types of support now allocated 
to each Pi ogram are near optimum, as 
they have evolved over many years of 
experience and intense budget 
scrutiny, especialy in particularly lean 
years when CIAT chose to reduce the 
number of senior staff (and thus cut 
out entire subprograms) rather than 
reduce the level of support below that 
at which the valuable and expensive 
resource represented by international 
staff is fully utilized. 

Basic Unit for Scale and Budget 
Indicationls 

Over the years, CIAT-as well as the 
CGIAR Sysem-has found that, at 
least for research and related support 
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activities, the most pertinent budgetary 
unit is the senior staff position. They 
are typically synonymous with re-
search sections, each devoted to a 
disciplinary speciality and each con-
cipting of a full complement of piofes-
sional and other support staff, as well 
as operational resources. Essentially, 
CIAT adds to, subtracts from, or rod-
ifies its research program by the addi­
tion, elimination, or transfer of discrete 
research sections, each headed by a 
senior staff. Thus a budget presenta-
tion largely based on seiiioi staff p-
sitions/research sections allows for 
ready comparison across programs as 
well as over time. It also has the 
advantage of pointing to the basic 
programcomponents that underlie the 
management of the Center. 

The Budget RPcquest 

Table 4 presents the budget request 

for 1989-1993 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.) Tablr; 5 shows tile 

proposed annual budgets for 1989 to 

1993 in current U.S. dollars 

As there are existing donor cor-, 
mitments for selected aspects of the 
proposed budget, and as CIAT expects 
to generate a modest iriconie from the 
sale of agricultural products. an( other 
services it provides, the act ual 
amounts requested of tile donors is 
less than the totals showin in the 
overall budget. Table 6 provides a re-
conciliation between the budgeted 
amounts mnd the amounts :-equested 
of the donor community. 

12 

Capital Outlays 

Under "Capital," CIAT has included 
projected needs for the replacement 
fexisting equipment/machinery and 

the existing plant, as well as projected 
needs for additional research equip­
ment/rnachinery and modest expan­
sions in infrastructure. 

As is done in the area pofoperations, 
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 

budgeting the cost for replacing oxist­
ing research equipment, machinery, 

and other nonbuilding related iterns 
with replacnment valme on an annual 
basis. In late 1988 tile total value of 
suich ;ertis amounted to some 
USa13.5 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 
be recovered, the yearly cost for equip­
ment/machinery replacement is 
budgeted at US$1.08 million. 

Capital replacement: major plant
 
maintenance. The total value of the
 
building infraslrtcture at CIAT head­
quarte rs is; approximately US$20 
miflion. ,c' ie two-thirds of that in­
frastructure is 15 years old, with the 
remainder ralher evenl, distributed 
betwen one and 15 years. Over the 
years, CIAT has continually attempted 
to keep its infrastructure in very good 
condition to prevent sudden and large 
expenses for the upkeep of its infras­



Approved Senior Staff Positions for 1988, sand Projected Table 4 

Essential and Desirable Positions for 1989-1993 
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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 percent. 

The Budget Request in 

hereti es 

shiows budget 
request for 1989 1993 (essential andi 
desirable activitie) and compares th;'s 
request to. 1hle: :p orved budget tor 

'1988 and coii-p-iman~e hi storical data 
for 1-85-1 98/ To facilitate compar-
ison, all fi.JLi ,atre in onstant 1988 

The graphic bel w thIIe 

U.S. dollars. 

. .... .... . .. ...... 
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All . 1h,,I
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The ncraseromthetota se of 
operations in 1988 (i.e., c:ore and
opecipraos:i1 8 ice., orhe and-
special projest resouircess) to the pro-

posed prograin in 1989 (essential and 
desirable; activities) amounts todsirale aiiie) montse tol 
US$2.57 million,or . lterernt. Th~e total 
proposed suhse(i-uent real growth 
during the )e.rid 1990-1993 is below 
4 percent. 

The esse,.it ilcomponent of the 
proposed 19S89 activities incorporates 
the core activits (if1988, a sizeable 
(US$2.22 mikio orimtion of the actiy­
ities laheleeJ ,s "pecial projects in 
1988. phus a. ctlr] n wv. 11gh priority 
activities ITh ioposed essential 
program for 1989 i,13 percent higher, 
in real terms, tihan tlhe core program in 
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1988, but one prrent el, w the total 
set of opeaion, in 1988. 

The graphic bhelow pre-sents an area 
graph of ttle proposed resoui-ce alloca­
tion by object for the period 1989­
1993, and comp-ipar this data with 

acttid resour(e a ociii )attrns in 
1985-1988. Partiuuiariy teworthyis
the fact ttliut thle iio.dest growth in the 
overal l rra a .trpt i icted to the 

tinal cooperation 
jctivi t;es, with ad i ,.itration and 
general operatingl cost,; being kept 
level. 

research and into,, i),a 

hy Qw-b,' 1100tRPsourceI AIoy:;I,-n, f' 1 V193l: 

. I , IBtId,,1 

The graph below shows that, in 
recent years, most of thec growth in the 
ree tyasmotfth gowhite
number of senior staff positions has 
been away from headqu~arters (;.e., 

o ie of rol n ia). a s e n 
ousd of(oonba.osde n ­
trated, this trend is projected to con­
tinue. 
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With the projected slight growth in 
senior staff positions, Cnd a less than Cost of Senior Staff Position 
proportional expansion in administra 
tive and other support serviccs, the 
cost per senior staff position is de­
dlining gradually. As the graph below L 
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. 
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COMMODITY RESEARCH PROGRAMS
 

Bean Program 

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 proten lot 
over 100 million of the poorest of the 
poor whose diets othe, vise consist 
principally of low protein starchystaples (e.cj., cassava, yamls and 
pantail s), 

Despite theto nutritiona! importance 
of beans, gr()wit rmtt05 m production 
have been d;ciliit 0A (:I l(IutAflr (a, 
Brazil and tv.w Ar , region; anid 
population growtl i'MtutP ii[il hetaNI 
prodLIction growthIi inll ltil !c gions, 
with associated dire i (i-i tis for 
the nutir ition al statu. of the j.poor. 
Moreover, the slow inciet.nse in 1ean 
production tit has been achieved ha.,s 
been due almost entirely to area 
expansion, which can not be long 
sustained, especially il Africa. Con-
sequently, productivity-increasing 
technology is urgently needed. 

Beans i-c. .(jenci ally produced 
witlitit irrigation en poor soils by 
semi-subsistance farmers, many of 
whorm lack th1e roir:ces to use fertil-
izer or crop protection chemicals. To 

generate technology appropriate for 
thes poor farmers, the Bean Pro-
gram's research strategy locuses on 

improved disease an( peit esis-rnce 
as well as adaptation to acid and low 

phosphorus ,7is. also!le procrarn 
conducts res toLaubimprove h)eals' 
contrinution to soil fertility tnrough 

increased nitrogen fixation. 
This stra!egy of emphasizing genetic 

improvement without requiring ad-

ditional inputs, both keeps new tech­
nology well within the reach of poor 
farmers and leads to morc sustainable 
systems due to the avoidance of eco­
logically disturbing agrochemicals. 

New bean technology has to be tar­
geted to fit highly varied croppingsystems that are adapted to local con­
ditions, as well as meet strong local 
ronsumer preferences for particular 

grain types. Only strong nationa; pro­
grams are able to respond to farmers' 
n, location-specific tech­eedts for s ucI 
nology. Consequently, training and 
nelworking are crucial Bean Program 
activities that strengthen national 
program capacity to insure that new 
technologies reach poor farmers as 
quickly as po . 

Progtai Activities 
Program activities are oriented to 
maximize complementarity with other 

institutions. While national agricul­
tural research systems have a com­
parative advantage in location-specific 
adapt -ttion resea rch and developed 
country research institutes have a corn­
parative cdvantage in basic research, 
tie 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 improvement is the principle 
research activity of the Program. Prior­

ity is placed on improving disease and 
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insect resistance, as well as on taler-
ance of drought, low phosphorus and 
acid soils, improved nitrogen fixation, 
early rraturity and yield potential. 

SourS of these dcsiencharacters 
are obtained fioanr tire CIAJ gernpla s 

bank, which with 40,000 accessions is 
the world's largest collection of P/m-
seoeis vulgris, and also includes 
related species and wild anrcestors. 

Genetic improvement is ofganiiel 
first ar-i rid 2.2 Ipro its to imiiprove 
characters- such as resiste to an­
tlhracnose or diought or ability to fix 
nitien. bred vvk closely with 
disciphrriry siec'cialiss on e. 

each of these p)1 oju~ts. R 5pt1
characters Kim i'>' 4(m-,cts aw 
corbi nod (i i grain clas-
se-s andi are mide wailalle to national 

progrtis; as fi ed lines or sepiogatirig 
populatiors tNurau t' iat11ial and 
re iom rSoothern 

liq-oved ran.atyerrent practices are 
developed to mauminipm', ne gern. ­
plasi or to salve problems riot 
amenable to gereic sultHiotns. This 
reseaelrc, whici is car tiJow largely 
in collaboiation iIi nat ional pro. 
grams, is mrainly condiicled on fai. 
This has led to tire Clev',priieri of 
teclrinoloqies like the coirbirr-tion of 
zero tilla wiilh tcleranit varieties to 
reduce losses fromi web hIig lit in 
Central A mr ic. 

Irnformation arid irie(seatch skills are 
transferred to na tional piu raiis toth 
through collaborative researclh pro-
jects and through formal training. 
Erripylasis isI)ti ( on iOniieg0d meocUlt! 
tire skillE of ilii-career professionals 
through worksh p;,!-ro t couiirses and 
internslhips. rairirn g in ni--fari re-
search is now receiving major arter.-

22 

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 examfnpe, in the Great Lakes 
Network, Burundi specializes inhalo 
1)l Rwarnda andighlt, inianthracnose, 

Zaie in angular leaf spot The best 
materials from each country are 

rhared nirseries.throu gh regionel
IndividUral ieational projra.i-s often lack 
the resources to solve all the rroblems 
that their fariers face; hut by pooling 
efforts across countries, all problerns 
can be effectively researched. 

fNtwolr; have been fr med in Cen­
tral America, the Andes, East Africa, 

Africa an-hdthe African Great 

ILakes, as well as in 6razil and the 
Southern Cone. Mos! networks have 
annual meeting:s to exchange results, 
regional nurseries to distribute germ­
piasn, arid a steering comrnittee to 
coordinate activities of mutual interest. 
Exchanges at the continental and 
world lKal are maintained through 
peric.Sic workshops, international 
nurseries aind publications. 

The Bean Prograim has formed a 
critical rmass of scientists at head­
quartets to operate as a tightly knit 
rnuldidisciplinary researclh team. Out­
posted staff both in Africa arid Latin 
Anrerica complement headquarters 
reseanclI by sir pporting national pro­
grais in tWeir adultive research. 
taining arid notwni k,cordiration are 

as important as research f;r OUlposted 
staff. Headquarters staff are involved 



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

Currently, three breeders at head-
quarters have responsibility for 22 
projects in character improvement, re-
presenting 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 virus 
(BCMV), rust, anthracnose, angular 
leaf spot and common bacteriai blight, 
wnich are distributed worldwide. Pa-
thologists stationed in Rwanda and 
Tanzania support African nationals 
and assist in gernmplasm evaluation. 

The headquarters-based entomol-
ogist workson 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 bean pod weevil. The 
Africa-based entomologist is primarily 
concerned with control of the beanfly, 
the worst pest of beans in Africa. 

Increased biological fixation of ni-
trogen is a low-input, sustainable 
technology that can contribute subs-
tantially to nitrogen availability. A 
headquarters-t,ased microbiologist is 
identifying characteristics that can be 
us ed in bean breeding, as well as 
working close!y with Leeders in de-
veloping methods of screening for 
improved nitrogen fixation. Rhizobia 
strains are also being screened for 
effectiveness a-id competitiveness. 
The results of this research are being 
tested in Africa and Latin America by 
forming a network in which previously 
isolated microbiologists are encour-

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 seeking genetic improvement 
for these characteristics. Priority is 
given to identifying traits that can be 
useful to breeders selecting for yield or 
drought. This research is carried out by 
the headquarters-based physiologist. 

A high proportion of beans, both in 
Africa and Latin America, are produced 
on heavily weathered acid soils with 
low phosphorus availability 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 to 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 
out on improved cultural practices and 
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. Agronomists for the Bean Pro­
gram are posted in Brazil, Ethiopia, 
Guatemala, Tanzania and Uganda, 
while two headquarters-based agron­
omists are responsible for efforts in 
South America and for coordinating 
international yield trials. 
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Studies of farme'rs' production sys-
tens, r.:sources, problems and objec-
tives are critical as are studies of 
consumer r)reterences 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-based 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-
ternativ es. 

Resource Requirements 

No change in num)ers of senior staff is 
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 
Afrr'a (funded until December 1990) 
and five positions in Southern Africa 
(funded till 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 operations 
in Africa. 

African operations are organized 
into three regional networks that typify 
agroecological conditions, production
problems, probemsin~it~t~nS nd language.institutions and anguge. 

The Great Lakes network focuses on 
the Central African highlands, where 
plantain/bean systems predominate 
in Francophone cotuntries. The East 
African network fucuses 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 mai:'e/bean systems predom­
inate. 

Research, training and networking 
are coordinated on a continental basis 
by an all-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 essenidi in Africa in the short 
term to build the progran's knowledge 
of African bean production; to stimul­
ate bean research in national pro­
grains; and to provide support during 
advanced training of national per­
sonnel. In the longer term (i.e., 1994and onward), the Bean Program en­
visions that the three regional ne­
twork3 will each comprise a breeder/ 
germplasm specialist, a cropping sys­
terns 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 appi opriate. This framework would 

provide both effective support for each 
of the agroecologically distinct regionalnetworks and a fully integrated mul­tis a a the ntiental 
tidisciplinary team the continentallevel. at 

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



Table 7
Cean Program: Approved Senior Staff Positions for 1988, rnd
 

Pirojected Essential and Desirable Positions for 1989-1993
 

1988 19 89 1990 I Q 91 1992 1993 
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Core Project c al able tia ca,le tim able tial able tial able 

HEADQUARTERS
 

Leader
 

Bree er (Andean Zone)
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BEAN PROGRAM Table 8 

1988 
 1989 1790 
 1901 
 1q92 


Core 

SteeciaL
 
Project Essential Desirable 
 Ssential !s.roule 
 Essentie Desirable Essential 
Desirable Essential 
Desirable
 

NEADQUARTERS
 

Leader 
 227,!.5 
 227,545 
 -227,545 
 227,5 5
Brerder (Ardean Zone) 227,545 227,545
2C4,7,2 
 204,702 
 2r.4,702 
 204,702 
 204,702
Rren.- (Srazil/Souther Zone) 237,267 204,702
237,267 
 237,267 
 237,257 
 237,267
Bree~or (Centrai Anr,rca; 237,267
131,409 
 181,409 
 181,409 
 101,99Fat"oIogist 181,409 181,409
225,117 
 225,117 
 225,117 
 2-5,117 
 225,117
E,-,to10 225,117
147,C97 
 147,097 
 147,097 
 147,097 
 147.97 
 I 17,097
mic;oz 
 13,t123,&93 123,a!3 123,,-3
Stil/4aot N~triton Sberaflst 103,823 123,583 123,883
130,9C5 
 130,905 
 139,905 130,m 
 130,905
P s o I ot 130,905164,723 
 164,723 
 164.723 
 14,723Agrenoeit I-1,723 164,T23
11,610 
 161,610 
 161,610 
 161,610 
 161,610
Agrono-t (Int. Trials) 161,610
217,255 
 217,255 
 217,255 
 - 217,25!Es-vonist 217,255
133,25t 217,255
135,256 
 135,256 
 135,256 
 135,256 
 135,256
 

CENTR l A-R!CA (Rwanda, Burunadi, 

Zaire) 
 "
 

494,216 

1
 

EASTERN AFRICA (Kenya, Uganda, 
 1516,916 F 1°278,376 F1 1,516,916 F 1,231,9'4 F1 1,516,916 F 1,261,612 F

Ethisria, Scav.a, Sudan) 


1,516,916 1261,612 I1516,916 

- 1093,040
 

C.JT , (SADCC Countrlie) 1


1 1,261,612
 

70PN0 

- ,26, J23 0


CEN10AL 
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 405,530 
 405,53U 
 274,000 131,530 
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 274,000 31,53
 

S -a"
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 165,096 
 - 165,M90 165,09b ­ 165,096 ­ 165,096
I 
I 

olivia) 
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 133,881 Fl 277,127 133,881 257,127 133,881 I 257,127 133,81III IWEST ASIA AD ,RTH A;iCA. 

'.0,0 
 400,000 
 4CU,00o -420.0 I 400,000
 

Total Co2,oi,5-6ase 0,106,76. 0 2, 156,, t.5,7t.3 ,793 27 0 2,156,7TZ D 1 2, 156.toTotal De-entralia04 
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 1,765,587 I 2,!3,139 1,92,M03 
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-- ____I____ ­ _ ______ -_____ _____ 

GRAND TOTAL 
 3,221,61 2,791,480 4,497 670 1,813,850 i 4,501,437 1,765,8T5 1,369,907M 1,Q7.D23 4,3b9,907 
1.977,023 4,369,907 
1,927,023
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" 


that date major production problems be coec e erpam
 
principal systems in these regions Resources Unit With progress in the
 

have been identified, adnai development'of improved disease re,­
tional programs should be capable of sistant germplasm, plant protection
 
assuming responsibility for these ac- research will focus increasingly on
 

-tivities.-The-changes-will mean a-Sig ~-integrated- disease--and-[ pest-man-, 
nificant drop in crop systems research agement strategies. Studies moni­
(Table 9), with remaining activities in toring the impact of new bean produc­
this area for Latin America being tion technologies are also expected to, . 

handled by a single headquarters- increase over time. 
based cropping systems agronomist. . As work on characteimprovement::: ::: .,:i;... .,-:.' ::-:":./ - : ' -. As work-on,ch racter im provem ent :..";:,:'. 

Resource utilization by activities is 
expected to change due to increases in 
national program, capacity, especially 
in Latin America (Table 9). 'CIAT va-
rietal development efforts will decline, 
freeing up additional resources for 
exploratory application of new genetic 
manipulation techniques emerging 
from the CIAT biotechnologyunit. 

Greater emphasis will be placed on 
specialized advanced training, but 
there will be a gradual reduction both 
in training courses and in advisory 
services to national programs as these 
activities become less needed by the 
most developed national programs in 
Latin America. 

While activities in institution build-
ing, cropping systems research and 
breeding are projected to decline be-
cause of the increased strength of e 
national programs in some countries 
of Latin America, increased attention 
will be devoted to several areas. More 
efforts will go into exploratory up­
stream research. Greater attention will 
also be paid to natural resource issues, 
especially the maintenance of sOi' 

fertility inntensively cropped small 
farm hill systems, both in Africa and 
Latin America. 

Expanded efforts will be made to tap 
the potential of the wild progenitors 
and ancestors of the common bean 

ofdrybeansdiminishes, breeders may 
intensify efforts on the improvement 
of snap beans (edible pods). Prelimi­
nary socioeconomic assessment sug­
gests that this. crop -is increasing 
dramatically in the tropics, leading to 
both improved nutrition for consumers 
andincome-earning opportunities for 
farme s. 

To date, program activities have 
been modest in West Asia and North 
Africa; but an expansion in coverage of 
this ecologic arealIis considered de­
sirable as Turkey (162,000 t/year), 
Iran (98,000 t) and Pakistan (60,000 t) 
are relatively large!producers during 

' the warm season. Production figures 
do not include snap beans, andcon­
sumption in tis form is common.IThe 
scientists would be stationed at the 
GrainILegume F;rogram of icARDA, 

' which conducts research on winter' 
legumes-chickpeaS, lentilsand broad 
beans-in the regi 

Expected Benefits 

The diffusion and impact of new bean 
technologies are routinely monitored 
by economic studies conducted in . 

cooperation with national researchers 
in Latin America and Africa. Based on 
these data and on published secondary 
sources, total benefits (i.e., the value 
of the 'increased production brought 
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Table 9 
BEANS 

Resourco utilization by activities for the years 
1988. 1989 and 1993 

1988 1989 1993
 

RESEARCH 
 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
 

PLnt Nutrition 
 6.1 6.1 6.1
 

Cropping Systems 
 12.5 12.3 9.8
 

Economics, Marketing & Poticy 
 3.3 3.3 3.6
 

Analysis of Impact 
 0.8 0.9 1.7
 

Exploratory Research 
 3.1 3.5 7.3
 

TOTAL RESEARCH 
 62.5 62.9 65.3
 

INSTITUTION BUILDING & NETWORKING
 

Training 
 13.2 13.2 12.7
 

Conferences and Seminars 
 2.3 2.2 2.2
 

Documentation & Information 
 2.2 2.2 2.2
 

Counseting/advising NARS 
 11.2 11.0 9.6
 

Technical Assistance 
 1.5 1.4 1.0
 

Network Coordination 
 7.1 7.1 7.0
 

TOTAL INST. BUILD.& NETWORKING 37.5 37.1 34.7
 

T 0 1 A1 L 100.0 100.0 100.0
 



about by new varieties) amounted to 
US$41 million in 1987. If only half of 
these benefits derived from CIAT's 
efforts, the benefit/cost ratio to CIAT 
investment in bean research was 2.8 
in 1987. 11nL, lii America CIAT bean 
research had a oenefit/ cost ratio of 
6.0, whi!e ini Africa, where activities 
started only in 1983, the ratio was 0.4. 

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$68 million in 1993, with a ben­
efit/cost ratio of 6.8 in Latin America 
and 1.4 in Africa. 
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TheCasavaPrgra atCAspr f---resource bs ftepouesadte
 
..
!.:. 1,. -global: network !dedicated ~to im - . poor infra'struc(tur, inteea asth 

: ::;::' within :the tropics. The program has words, r' t h e y i m u s t : i n 'c r p O r e . a post
::" :: .:recentlygained impetus fromn demand iharvest handlinig technoloigya:n~d pro
':.: ::studies that were accelerated on: the '.duction syst em bSiase d:on improved: 
;:. :recommendation of the TAC~i. : . varieties, iol~ogical co€ ntrol, .!:erosion' 

i~ ~ ~ ~ - Zetde~rcm;i;appropriate and~ =a:~ ~ ~~cnrl fertilization
' of Th uita wer launched because Sinyabout the role of cassava artisanal seed' production.i. ... :: 

in the development process in the The fact :that: cassava ils unique to-:;.:;., , 

Third World in the upcoming decades. the tropics has had-an............. to

World production of cassava is 130 - have-a profou~nd effecton the organ:;- :i. :.: .million t,: the vast majority of which:' ization and istructure o:f. ~cassava rei::-:i: "; ';­

.. comnes from small farmers' fields in "search. In .developed countr~ies, ith~e':; : ii l 
Africa (41%), Asia (37%):and Latin saono~sacdno~ava isii/: !! 

' " 
America (21 %); but changing economic ver''modest, and most ofveit ishe result: .;:;ii; i;i;i

fte obenfi th4or4eas vlaepoetaleduesr ocircumstances in the Third World, par - ofi collabori ve........... de"v..e-lo............................

" ticularly the tendency toward urban- with IARCs. Basic researc~h on thei:crop i~i: !:i.....30~ 

:: , izatiOn, have caused reductions in per- is veryirecent in comiparison with grin : ""' 
i , person consumption. In many devel- crops and mostly dates from the ircep-",-.:
i,:- oping countries;, the potential-of tion -of the~i IAR~sSB'asic r'esearch is 

~~income in the rural SectoiP :and the rhas. not 'enterslworlking on cassava 
Sbeen recognized, and government po> : , ' !"will conhtinue to ensure the iexistenc(e, :;. 

licies haeete aoed imported . ,of research that incrae knowledge fgrains or subsidized local grain pro-- ron th~e crop. Anrlsis.o varou ::i,cas-
~duction .. i .. . . saVa-bI e t.s,..... devel, pm.. en .. rojec...... 

• ... ,. . ,ind icates th at success........o
The demand studies demonstrated -itgaino .s cesSin%: -;:!:?. , ":thatcassava can successfully compete : and mreig.Hecethe proessgarch ! :::.~~i~ 
" :.in many different, markets. Further- srtgy mus a S!da"i more, th~estudies clearly showedithe 

it h 
complete sysemforthcmoit y­

: . 'the marginal" agroclimatiC zones that 'Witin thlis c next, ClATs Cassava-- ::i !iii;:i.'.i ,,,, .... 
: :were, eft la'rgely untouched byith~e Program is well:poiioe ­> t av h 
:- :Green Revolution. In these areas, it is *: :­mandate c.,rp

" 1 ) oneof tlhefew alternatives available to ilocated .in the cen(',,,ter 


, global .for the . Pi:It':i:S': :; '::i::,;:i""+!

i r e s o u r c e f a r m e r s of oriigin ;of: p a n d - oor on e of i a cas'aya ndf thie pests and diseass 

researc str:::ateg ies: can be dirtected toi.!: coll'ect !iand isrb te g rpa 



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

Objectives 

The Cassava Program pursues several 
objectives: 

" 	 To develop basic components of 
produiction technology for sus-
tainable cassav: -ha)sed cropping 
systems vith low costs per unit 
oulPtt. 

" 	To investigate practices that 

enable ca ss.ava to be gro wi i and 
UiSustiridwiere plotedofsustained on tinderexploited 

lands. 

STo develop t cthniques for pro-
-,
cessi ig cassav, ioto a low-cost, 

high-quality c .ieot food. 

" 	 To coibime tec not)lgies that are 

cost-conipenilVa in production 
and proces'sinq a,J thai improve 
the growers' incom whtile ger-
crating employment for others. 

To reduce th~e sh/ar, ol costs at-
tributable to mariketing. 

*To stimulate I he growth of mar­

kets that provide a stable price for 

the raw material, 

-foassist in the development of 
novel uses of cassava. 

produce that is finally consumed. 

S[o enco Uerage oil ,er agencies to 
contribute to cassava research 
and develoomnent. 

To suppo, national programs 

carrying out cassava projects. 

Global Research 

Under the program leader at CIAT,the 
researchers 9t headquarters urder­
take basic and applied investigations 
that .i-e not location 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 
ip possibilities fur manipulating 
variation to obtain varieties with 
enhanced productivity and water 
use efficiency sutitable, for 

e inpeV ro L - r e a r 

e Sri-hein Afi ica 
the Sahel in Ahlica. 

Genetic ccriseivntion and im­

provement Over tte last decade, 

CIAT colie cted and evaluated 
more thnn 3000 gem,-rrplasrn ac­
cessions and tens of thousands of 
different genotypes of cassava. 

These have been used to build 
gene pools adapted to each of the 
different ecosystems. The pro­
geny from crosses made at CIAT 
are tested by more than 20 coun­
tries a:id the best of the lines have 
been selected and released as 

varieties. This effort will continue 

in the next 5 years. Over the 

longer term, the program will look 
at improved breeding methods 
based on new techniques. Anther 
culture, for example, could lead to 

the planting of cassava from trueseed rather than vegetative ma­
erials. 

Integrated disease and pest 
management. Screening methods 
for bacterial blight and super­
elongation disease are now rou­

tinely used by breeders. In the 
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future, the team will focus on 
methods to screen for resistance 
to more elusive diseases that 
reduce early vigor and germina-
tion and cause root rots. Screen-
ing techniques 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 will be corn-
plemented bv biological control 
and management practices of the 
crop. 

•Appropriate ca ssava producuon 

systens. Past efforts concen-
trated ottie components of pro-
duction systems, such as qu.lity 
of planting material, pest man-
agement and control of root rots. 
This approach proved successful 
in countries committed to in-
creasing cassava production on a 
large scale For examnple, Cuba 
applied tHi components in a 
package called the Colombian 
system and has quadrupled pro-
duction while reducing costs. 
Present and future efforts are to 
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 uder rnarginal conditions 
and thus are particular focuses of 
this effort. 

Improved root quality. Qurnitv char-
acteristics of the roots diffe foi-
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 India, 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 on CIAT's world germplasm 
collection. In the next 5 yars, this 
research will be carried out in 
conjunction with agencies such 
as ODNR! (Overseas Development 
Natural Resources Institute) that 
have expertise in this field. 

New products and alternative 
markets. People's habits, life­
styles and the products the',y pur­
chase are changing in the devel­
oping world; and new markets are 
continually emerging. The Cas­
sava Program identifies likely 
markets for cassava-based pro­
ducts and uses the information in 
development of new varieties and 
processing. Past studies, for 
example, indicated the market for 
cassava as food in urban areas 
cou!d be rejuvenated if the pcris­
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 
Mexico, Panama, Cuba, Colombia, 
Ecuador and Brazil. In Colombia 
at least 50 commnercia; plants­
mostly owned by smallholders' 
associations-have brought ben­
efits to more than 4000 small 
farmers. A recently developed 
technology converts fresh roots 



into a convenience food and is 
now being used commercially in 
Colombia and Ecuador. In future, 
emphasis will be on refining the 
techniques for conserving fresh 
cassava and on developing the 
technology for producing high-
quality 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 he used by national 
policymaers 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 I-atin America and te. Caribbean, 
Africa and Asia. 

Regional Programs 

In Latin America, the demand for 
cassava still relies chiefly on food 
markets, and the price has masked 
incentives to invest in processing cas-
sava for oiher uses, esi:ecially for 
animal feed. To overcome this cons-
trainttoexpansioriofcass~ava markets, 
CIAT has encouraged tt. 2, formation of 
integrated projects. 

Such projects ar2 now in motion in 
Colombia, Ecuador, Mexico, Panama 
and Brazil. The projects ae 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-

33 

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
dustrv use, almost exclusively, 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 and is spreading rapidly along 
the Noith Coast. The farmers who are 

adopting accompanying management 
practices are members of the drying 
cooperatives who have a guaranteed 
oulet for their produce. Most countries 
producing cassava in Latin America 
are requesting similar assistance. 

CIAT's strategy in Africa is tc com­plement 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 million ha in 1961-1965 to 
7.5 million ha in 1984-1986. IITA is 
seeking o 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 he­
cause of its stable yields under spo­
radic, uncartain rainfall. CIAT will be 
expanding its capability to provide 
input from Latin Arnerica and will be 
increasing its efforts within Africa in 
full collaboration with IITA. 

The utility of the research base in 



Latin America has already been den-
onstrated: It has proved criLical to 
efforts by IITA to establish biological 
control of the rnealybug and to broaden 
the genetic mse of tlheir breeding 
program. Similar extrerience is ex-
pected in the developmtr-nent of gene 
pools for particular ecosystems in 
Africa. For example, !mostAfrican ma-
terials were originally inrocuiced from 
the wet littoral ?ones Af the ,A t as 
to the hunidd coastal arras of Africa: 
hence ger rnpla.sm well adapted to crier 
areas is probF y underrepresented. 

One source of input that has not 
been tapped sufficiently is Brazil, 
wlich not only is the largest cassava 
produicer in tWre wo. but so posses 
ses the gream.st g.enti v.riahility in 
numerous n .duciioo systems and di-
verse ecoigkes. The genetic materials 
selected by finwr over hundreds of 
years in the semiri,'-ii( nurthoeast offer 
potential as faoisdev- pirrgtlre o 
lines sutable for ie Mier areas of 
Africa. Simil-iarities in the clinate are 
clear: rairitall is sporadic, often lasting 
for fewer than 4 months in the year 
and totaling less thian 700 Inn. ChAT's 
re is to increase the flow of such 
gernplasm to Africa, wlwre il can he 
tested arid adapted locally. 

In addition. lI-IA arid CIAT~are 
working with the itional i.gi icultural 
research systems in Africa adl are 
developing an ngrocorioruic" study on 
which to build a Cotlrerellt esEnrchi 
strategy for the con tinent. The first 

.ap is to obtain data on present pro-
uction, processi g and naiketing 

systems. Then it sh ould be possible to 
assess the polential for producing cas-
sava in new areas and thetcianyes in 
demand as wel as postharvest aspects 
such as thre .seof cansava leaves. The 
studies aie expected to take 3 years. 

The resu!ts will serve as a basis for a 
coordinated plan for the IARCs and will 
be passed to national policymakers 
and planners. 

Similar studies have heat completed 
by CIAT in Asia as well as in Latin 
Amferica. The initial phase focused on 
rhe potential demand. Findings were 
that cassava is increasingly being 
p aited in dry or sparsely populated 
areas such as the outer islands of 
Indonesia and the dry areas ,f nor­
theast ltailand and tropical India. it is 
being replaced by more lucrative al­
terna0ives under beter conditions in 
Souih India, Malaysia an I Java. The 
overall trend, however, is a demand­
led incre.se. A uultiple market struc­
tre for cassava has already developed 
in most of Whe 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 
structure of that network was dis­
cussed at a workshop held in June 
1984 (see Czqssava in Asa, Its Poten­
tial and Research Development 
Needs) arid is considered a means to 
incorporate cassava into tire devel­
opment of uplhand areas in the region. 

In Asia, the macro-level demand 
studies can now branch into the mi. 
croeconornic scale: an evaluation of 
hovv new technology will fit into the 
int ricate cropping patterns of the 
region and an identification of cons­
traints to the adoption of new tech-
I ,ogy, including method's to process 
the fresh roots. At present the available 
processing techrology is relatively 
efficient and is riot seen as an in­
mediate constrait. Any new methods 
developed at headquarters will be 
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transferred to Asian 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 
inte rnational and regional agencies 
with an nt4rest in the furtherance of 
the crop. This laige end arnorphous 

group is held together by the cassava 

newsletters, the information/do-

curnentation service on cassava, 

workshops and conferences, and 
frequent, nonsystematic contacts 
between and among members. 

Special networks have been organ-
ized around problerns and by specialty. 
One example is germplasm testing 
and evaluation. At present, sexual 
seed, oriqinating from elite qermplasm 
pools in Colombia, is distributed a,--
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 :n Brazil, where many 
varieties have been selected for high 
and stable yields in dry areas. 

Another examople is research onl pro-

cessing, which, particularly in Asia, is 

often conducted in specialized centers 

national cassava programs.outside 
Under these circumstanceF, ClAT can 

assist by facilitating information 
is true in Latinsharing. The same 

America, where it links groups under-

taking integrated projects on cassava. 

While the Cassava Program seeks to 
be instrumental in the efficient func-
tioning of these networks, it also seeks 

horizontal exchange of ideas, germ­
plasm a,,d technologies so that it does 
not necessarily become the focal point 
of the network. 

Resource Requirements 

This approach to the network permits 
the proam to t atrerits
 
the program to maintain a relatively 
small but effective team at head­
quarters (Tables10 and11). Resource 
restrictions have limited outposted 
core staff, and the positions being 

requested are principally to strengthen 

regional programs. 

A look at how many senior staff are 
dedicated to work on cassava ard 

what they are doing clarifies the pro­
jections. 

At present, the program has one 
breeder at headquarters who has res­
ponsibility for developing germplasm 
resources for the humid and subhumid 
lowland areas of 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 
improvement and to collaborate on 
activities at IITA. Also, this scientist is 
expected to concentrate on the in­

t(ermediate-altitude tropical highlands 
and the subtropical ecologies, which 

are not well represented in the CG!AR 

s,/stern. The position is regarded as 

essential because an estirnated 15­

20%7'0 of the world's cas-sava is produced 

in the subtropics and 1818% of African 

cassava is planted in the intermediate­

altitude highlands. A hree(.er is also 
re;arded as essential in Brazil to ca­
pitalize on the rich local germplasm 
and to develop pcols for transfer to the 
dry, lowland area,,; of Africa. 
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Cassava Program: Approved Senior Staff Positions for 1988, Table 10 
and Projected Essential and Desirable Positions for 1989-1993 

1988 1989 1990 I 1991 1992 1993
 

Special Essen- Desir-
 Essen- Desir- Essen- Desir-
 Essen- Desir- Essen- Desir-
Core Project tint able tiat able J iat obte tiat able tial able
 

HEADQUARTIERS (Cotombia)
 

L eaderI1 

Physiologist 
 1 I 
 | 1 I
 
Pathotogist I 
 I 1 1 1
 
Entomotogist I 
 I I 
 1 1
 
Breeder(s) 
 1 
 2 2 2 2
 
Eccry-i att 1I I 1 
 1
 
Agr onoon at 1 
 I 1 

UtiIization Specialist(s) 
 I 2 2 2 2
 

AFRICA
 

CIAT Cassva Sr cial st I 
at II TA
 

ASIA eAC I I II I 

Agrcnemist -1F1 1 I - I I
Econcnis - I I 

LAII 4 AMER ICA 
Agr n .ist,'Rreed(er (Brazil) 1 1I 1 I
 
!nt-,, r3 I - 3J - 3
 

ra[ C.ctiars--iarecJ 8 0 I 8 0 10 0 i10 0 10 0 "O 0Totnat ecralid 2 3 4 3 4 3 5 3 5 3 5 3 

III I
GRAND TOTAL 
 10 3 12 3 14 3I 15 3 15 3 
 15 3
 

FI 
 _____extraCGresources
F Furiing from extra CG resources 



Cassava Program: Approved Budget for 1988, and Projected Table 11 
Budgets for Essential and Desirable Activities for 1989-1993 

1988 1989 1990 1991 1992 1993 

Special 

Core Project I Essential Desirable Essentzal Desirable Essential 0!siraole Essential Desirable Essential De;i-bl e 

HEADOUARTERS 

Leader 331,888 331,88 331,88- 331,058 -331,88 331,388 
Physiologist 138,878 188,87 I153,873 188,318 188.878 18,378 
Pathologist e02,035 202,035 202,035 202,055 202,935 202,035 
Entomologist 217,252 217,252 217,252 217,252 217,052 21,252 
Breeder(s) 262,934 262,984 504,984, 504,94 504,754 504,984 
Ecenoit, 209,481 209,481 209,481 209,431 209,481 209,481 
Agrcn.'ist 214,762 214,762 21'.,762 I 14, !A,2 214,762 214,762 
Utilizaticn Specialist(s) 205,200 205,200 447,200 447,?-0 447,200 447,?00 

AFRICA 

CIAT Cassva Speci3tist 

a: HlrA 150,000 150,000 150,000 150,10 150,C00 150,000 
Agroecone.ic Study of Cassava 75,000 75,000 F 75,000 F 

ASIA 

Breeder 161,443 161,443 115,43 161,445 161,443 161,443 
Agron eiist - 190,000 190,000 F 190,000 190,0130 190,901 190,000 
Econonist 190,O0 190,10 190,000 

LATIN AMERICA 
Agronoroist/Greder (Brazil) - 200,000 200,000 200,)00 200,0,0 200,000 
Integrated Projects 119,000 199,000 - 199,000 19,.000 1990:) :I, 

GRAND TOTAL 2,13,923 384,000 1 2,608.923 199,000 3,092,Q23 1;9,000 3,207,923 199,000 15,07,923 199,Clj 3,207,J23 :),C 0J 

F = Fur-,ingfromiextra CG resources 



To carry out their tasks effectively,
breeders work, closely with a ph'y-
siologist at heaqates hoi 
studying the 03-C4 intermediates, the 

improve productivityndioweroi 

as erosion control, biological control 
'and production of high quality planting~ 
material areincIorporatIe d intothese 
syster is. Theailm is to ensure stability 

T staff will be abeibtou evote a tte 
th patotetiaor dqvarton i phouse p oction fo di ionlsaf 
mc m ro 

a meanseto 
improe rodute .i of ntero.. 

stdyng bcterloil fooadfhnadisasters 
ofsstherpthedesign efot inteteA pathe ofocgsateas dqers is 

tfoyrae and efitinut insert 
Anno ml at headuartclalican enstai ocost-control of cass 'ava pests. In ad-

dition, attention focuses on germplasm 
evaluation for pest, resistance and 
tolerance as a basic input into germ-
plasm improvement. 

Three other headquarters-based
Amerheandocnoi rrbeag.oWnalth

staf-aneconmis, crppig sytem
specialist and utilization "specialist-soerinadnuietpe-1

nwshare responsibility for assistingnot.ion,S exeutaff-n escomist, crpng hesnume 
I, ~~and lin king integrated projects in Latin 

America and the Caribbean. While the. 
4' ~~procedure is straightforward, its 

exectio isompex ad te nuber 
of integrated projects is expected to
increaselincomingyears. :; ' i a n i eengineering 

The CIAT "integrated projects te'd'm" 
will provide continuity and will siu-
ate national agencies to develop their 

own such projects. The agronomy 
-input on this team iIsgeared to as-
sistin national programs in devel-

opig usaiable casv-ae 

p ctios endingh piot de-

;pacityas
Teconomist fwilaeto eatrten 

achtoeecofllaiettese ein becs 'thepeam ofsfoThe 
causo of pitalCld It agoeconomistscenley iTaqurte, 

proje.tsfwi e eyeconomic stuie planned fortfriceconomictdeiplannecomi tAfic 
itast team of forwill be sought for responsibilities -in

Asia-someo ne who is familiar with 
t r e oi ocen g 

systems there and who can coordinate
thmioenoisuesArgna 
agronomist, already funded on a 
special project, is projected as es­
sential in Asia to assist national pro­sthees A grams in their search for measures to 

cotl which are mjrconcerns in the
mjr 

nesv rpigssdso sa 
Ane utlziospcastsex 

pected to join the one at headquarters, 
0 . ' 1 

who will continue focus on the: 
and logistical aspects of 

cassava processing and two will, col-, 
Iaborate with IlTA to adapt or develop 
methods for use in Africa. The new 

utilization specialist is projected fIor 
work on quality characters of cassava 
!oots'for variou~s end 'ue.CAao­
tn with breeders, this scientist will' 

cropingsystms.establish guidelines for techniques to, 
measure, root quality rapidly.' The,

Special attention isgiven to ensuring techniques will then become a routine
that crop management practices such part of the br4eeding program." 

' 1 ~~38 ,,4'~ 

,: 
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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, 

ResearchScientists in the Virology 

Unit are undertaking collaborative re-
search with European institutions to 
identify viruses and develop effective 
indexing methods. They are also 
routinely "cleaning" clonial materials 
to ensure that they are free of viruses 
before shipment. 

A breeder is also to he located at lIlTA 

in Ibadarn; besides heing responsible 
for putting CIAT.-developed technology 
into the hands of researchers there, 
this scientist will form arn integral part 
of the IITA cassava effort and carry out 
an active research program. 

Given the staffing l.vels, the alloca-

tion of resources will chanyt. ever the 
next 5 years (Table 12), and the 
changes will reflect increased enl-

phasis on integrated technology de-
velopment; postharvest utilization and 
market development; development of 
methods to improve income distribu-
tion; breeding to help national agri-
cultural research systems to produce 
finished varieties; and decentralization 
of agronomy and on- -armresearch in 
close collaboration with the national 
programs, 

Expected Benefits 

In Latin Anerica, benefits from the 
longest functioning integrated pro-
jects----drying cassava for use in animal 
feed in Colombia and Ecuador-have 
been skewed toward small producers, 
with 95% of the beneficieries having 

fewer than 20 ha. In the next 5-10 
years, cassava dried for animal feed is 
expected to reach 100,000-2,000,000 
t/year, depending on policy, market 
and institutional variables. Based on 
benefits of the integrated projects, this 
would be equivalent to an increase of 
US$3-60 million/year annually in 
gs s i on/sal a rn ers 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 techitology to conserve fresh 
cassava is only now moving from pilot 
p,oject 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 if 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 
USS20-30 million/year in Thailand 
alone. 

in Africa, the benefits from CIAT's 
efforts are difficult to separate from 
those brought about by IITA; however, 
over the past 10 years, CIAT aerm­
plasm has been incorporated into the 
IITA breeding program, and exchange 
will increase in the coming years. If the 
diversity fror CIAT gerrnplasm in­
creased cassava yields by 1%, benefits 
would be US$50-1 00 million annually. 
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Table 12 

CASSAVA
 
Resource utilization by activities for the years 

1988, 1989 and 1993 

1938 1989 1993 

RESEARCH 
 % %
 

Natural Resources 
 14.8 13.8 11.6
 

Getnetic Resources 5.3 8.1 7.9
 

Crop Improvement 23.3 23.4 213
 

Crop Production 5.5 5.2 5.2
 

Crop Protection 13.3 12.5 10.5
 

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 
 76.8 76.7 75.3
 

INSTITUTION BUILDING & NETWORKING
 

Training 7.9 7.4 7.8
 

Confcrenres 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 24.7
 

T 0 T A L S 
 100.0 100.0 100.0
 
=================================== 
 =================
 



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 dol . a year. in the 
coming years, the release Lnd spread 

of mite predators captured in Latin 
America and sent to Africa, coupled 
with mite resistance incorporated from 
CIAT 9ermplasm, are expected to give 
benefits of a similar order of magni­
tude. 
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Rice Program 

The Rice Program at CIAT will maintain 
its strong commitment to improving 
germplasm for the irrigated system. In 
addition, tliree new thermes will be 
addressed during the coming 5 years: 
environmentally safe methods to cut 
costs in production, particularly in the 
control of pests and weeds; expandedftestngiprovd grmpasm 
adapted to aci sols; and transfer of 
methods to -ationsal programs. These 
focuses are in line with the program s 

alin to imlpruve efficiency and]overalloverall aofripoveffien and 
output of rice ~rodJUctiofl and to do 5o 
in abwayothatefroets t heoatin rnent 

cans w fitsh e a ,o of Lathe 

Over the past 30 yeais, per capita 
consumption has doublud 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 tle near 

future. b', the year 2000, Brazil is 

expected to have a 5 million t deficit 

even if rice con1sumption increases by 

only 2.5% each year. Colombia and
 
Peru will have deficits of almost 1 

million t. 


As elsewhere in the developing 
world, rice in Latin Amerca and the 
Caribbean is produced ifdistinct sys-
terns- irrigated, raindf,. f-\,nr,,ri 
upland, an1d unfavor( d upland. Irri-
gated rice, which accounts for only 
32% of the production area, provides 
61%of the 163 illion ttotal production, 
while favored upland contributes about 
10%. The unfavored upland system 
predominates in area (55%), primarily 
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in Bi azil (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%,O of the total. 

During the last 20 years, trends 
Duringethedist 20 y s r
have been disturbingl. Although ag­

gregate rates of yield growth were 
positive and iended to increase in 
tropical South Ar:'erica, theincrease rate ofhas dropped sharply. In theCaribbean, it has remained constant. 

In 1976, 11 countries were not self­sufficient in rice production; by 1985 

number had increased to 16. Self­sufficient countries represented only 
23% of the production in the region; 
and, of this amount, Colombia ac­
counted for half. 

Price ann transport subsidies are 
common throughout the region; and 
although they 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 systerns. 
Some progress has been made by the 
national rice program CNPAF and the 
Instituto Agropecu(ria 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. 



"> ~ ':'
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In some areas, crop protection American and Caribbean rice 
against weeds pests and diseases production systems.
 
accounts for 20% or more of production
 
costs. Crop establishment also con- * Assist national programs to set
 

' ­tributes substantially to high costs in. .. . pr iorities--for-resea rc h d ex-c-.---",and .­

some countries. Yet, these compo- tension.
 
nents are particularly amenable to Develop an economic data base
 
technological solutions, making rice- on rice producion and marketing
 
growing more attractive. To assist frie prodtion. and marketig

countries in the region to find and for the ri. '
 

implement solutions the RiceProgram *Develop a data base of rice germ­
at CIAT is working to: plasm for the region, available to
 

r • 	 ­".'' " .. .. ' : : " co lla borato rs.:i .: 1 : . .' 

* 	Diversify the genetic base of rice collaborators.
 
in Latin America and the Carib- * Offer appropriate training to na­
bean. tional programs.
 

Develop and improve screening
 
methods for evaluating germ- Germplasm Distribution and
 
plasm and assist national scien- Development
 
tists in acquiring the expertise in
 
Sevaluating, selecting andadvanc- The CIAT Rice Program addresses four
 
ing early-generation breeding distinct subregions: the Caribbean; . 
lines. Central America and Mexico; tropical 

• Develophigh-yieldinggermplasm South America; and the Southern
 
that is adapted to irrigated/fa- Cone.Thebreederswithintheprogram
 
vored upland and to savanna con- specialize by production system:
 
ditions; that satisfies cropping .One breeder.. f
 
system requirements; that incor- rammngresponsablmafor
 
porates tolerance and/or resis- pramg os n .man­aging breeding populations for the ' ,,-	 • !~~~~~~~igated:systems obf the tropicali.tance to bioticand abiotic stresses irig systems.of.the.tropica !/i..!i ~l~~specific"to the pa rticula r system;. ...-A da' z n an c.ntaiBrzi.: ,:::!i : :,'"):---,., 


. ... -:and,that- meets consumer, and 
sSpecific ' ' f - t imilling .requirements.Sp 	 charactersh i for this-area -, ,ifc 	 ....- .
 

include resistance to fungal 

Develop crop management com- diseases and hoja blanca virus,
 
ponents suitablefor incorporation iron tolerance, leaf miner toler­
into an integrated system (in- ance, earliness and excellent
 
cluding practices to control dis- grain quality, This individual also
 
eases, insects and weeds; to man ages the rice research at the
 
maintain soil fertility and to Santa Roca experimental station,
 
prepare the landfor rice cultiva- coordinates activities with ICA,La
 
tion), giving particualar attention Libertad and oversees training in
..
 
to small- and medium-sized rice the anos (including workshops
 
producers in tropical areas. in which national breeders visit
 

Santa Rosa to select materials
 
Assess the alternatives .in me- directly for their programs). Other
 
chanization available to Latin responsibilities include mainta­
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ining close contacts with agencies 
in Colombia, Peru, Ecuador and 
Brazil, which have tropical irri-
gated rice programs, 

For favored ulpland/subtropical 
areas, a second breeder programs 
crosses and manages segregating 
populations with resistance to 
fungal diseases and hoja blanca 
virus, tolerance to iron and cold 
temperatures, excel!en grain 
quality 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 aswell routine 
germplasni evaluation. Hegiona! 
responsibilities i n:IL'd,' liaising 
wit.i agencies in Cen ral America 
and the Sotthern Cone and over-
seeing two !lree(dii. sites m1Jin-
tained in PanamiaandGuatemala. 

The other breod.,t is developing 
germplasm for thm vast savanna 
upland systems of Latin America. 
In addition, this iridividual 
manages the iron toler,nce and 
hoja blanca vi rLi ss(reeIniUg1 i r-
series, the crossing prograil for 
all breeders, the germplasm bank, 
and the desigi and implementa­
tion of a populatior, imiprovement 
scheme based upon cytoplasnic 
male sterility. O iir resporisibil--
ities are diversification of germl-
plasm and sup~port for national 
efforts to imr)-ove1 )rodutLci()n from 
the savarnas in Brazil, Bolivia, 
Colombia and VenezueLa. 

The distribUtieO of genetic material 
within Latin America and the Carib-
bean is conducted primarily within the 
International Rice Testing Program 

(IRTP), a UNDP-funded special project 
administered by IRRI. This global pro­
gram ensures that Latin America has 
access to diverse germplasm from 
Africa and Asia. Similarly it enables 
distribution and testing of CIAT­
improved varieties. Germplasn 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 ntional breeding programs 
within CIAT's mandate region are 
beginning to screen early-generation 
materials supplied by the center; they 
iave either developed their own me­
thods or adopted the metlhods 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 years, the 
Rice Program will be working closely 
with staff in countries such as Brazil, 
Colombia and Cuba to transfer tile 
capability to evaluate early-generation 
materials for grain quality, resist­
ance/tolerance to Sogata, stemborers, 
rice blast and grain discoloration. 

Tie program will also be seeking 
means to increase diversity in the 
germplasm it provides to the countries 
and to improve the efficiency of crosses 
between Asian arid Latin American 
germplasm. The activities in"lude 
evaluation of advanced tissue culture 
and nonsexual gene transfer methods 
in collaboration with the Biotechnology 
Research Unit. Techniq ues using 
monoclonal antibodies specific to 
single proteins may be a key to rapid 
s. eening for some characters. 
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The program provides basic breeding 
support to areas previously neglected. 
For example, recent breakthroughs in 
the northern savanna breeding pro-
gram promise to overcome constraints 
to rice production in Brazil, particularly 
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% aluilum saturaticn, resistant to 
the ~a t fungus, and have relatively 
good yield potential. In spite of ihese 
adverse soil conditions, some areas 
have traditionally given fairly stable, 
low yields of around 1.5 t/ha arid are 
considered as "noderately favored" 
for upland rice gven their high (about 
2000 mi) and reasorahly 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-
tiorm system./ecosystem by providing 
adapted germplasm. 

Nev.:1,,,developed lines have promise 
for other rice-growing regions as well, 
and CIAT will be working with IRRI and 
WARDA to facilitate testing on on-
favorable uplands in Asia arid in the 
savanna areas of Africa, respectively. 
Also, the global netw.rk for testing 
will include CIAT-developed rice lines 
tolerant to cold during the seedling 
stage; htese 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, arid cold throughlout the grow-
ing season limits production in the 
highlands of Central Africa and Mada- 
gascar. 

Crop Management 

As the potential of adapted germplasm 
can be expressed only indei appro­
pilate management practices, an 
agronomist and a pathologist in the 
Rice Program seek to refine techniques 
in crop establishment, weed control 
(particularly for the noxious weed, red 
rice), disease management, and har­
vesting. Feeding into this work is 
applied original research on 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 continue devel­
opmen: of the concept of lPM, 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 postdoctoral fellow with the 
program was able to make some pro­
gress in efforts to reduce inappropriate 
spraying of pesticides by designing a 
simplified technique for monitoring 
pests. The procedure includes a de­
ci ion tree, based on the levels of 
insect damage and presence of bene­
ficial insects in the field, which enables 
farmers to spray onlywhen 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. 
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Rice Program: Approved Senior Staff Positions for 1988, Table 13 
and Projected Essentia; and Desirable Positions for 1989-1993 

19 88 19a9 1990 1 91 1992 1993
 

Special Essen- Desir- Essen- Desir- Essen- Desir- Essen- Desir- Essen- Desir-


Core Project tint able tint able tial abl tia able 
 tint able
 

,iEADO'IARTERS 

Leader 

Varietal Inproveoent
 

Gree-der,Irrig.Rice (Tropics) 1 1 1 1 -1
 

breeder, Irrig.Rice (Subtropics),
 
ax Favorrd Unlsr'JRice 
 1 1 1 1 1 1 

Rreeder, Savanna Lcr;y,;tem 1 1 | 1 I 1 

Ci	op Manage-rit/Protrct ion
 
Agjronr.lit 1 1 1 1 1
 
Sathilog1ist/IDM 
 I 1 1 I I 
Lntrorh;ogl st/PM 	 - I 	 I 1 I 1 

SOCjioeconoiC 


Econsis!t I
 

CARIBBEAN NEfWORK 

Coordinator (1) *F (1) *F (1) *FJ (1) *F I 

CENTRAL AMEPICA NETWORK
 
Coo"dinutc, I 1i 

SOITERN CONE NETWORK
 

Breeder!AronfXlNrt 1
 

Total llavd 	 8CrA l1 an- 7 	 8 8 1 8 8 
totalt 0rntratized 	 2 2 2 1 2 1 2 

GRANDTOTAL 	 7 0 8 2 8 2 8 2 1 8 21 8 2 

F :unding fros extra CG resources
 

Senior Staff position prcvided by IRTP
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Rice Program: Approved Budget for 1988, and Projected Table 14Budgets for Essetial and Desirable Activities for 1989-1993 

1988 a Q 9 991 

1992 1 9 3 

Core 	 SDeCi C
 
Project Essential Desiroble 
 EssentiaL Desirable 
 Essential Desirable 
 Essential Desirable 
 Essential Desirabie
 

HEADQUARTERS 

Le:cer 
 178,146 
 178,146 
 173,146 178.146 
 178,146 
 178,146
 

V ot~et sl l- ro ve oientErecrier, !rrig. Rice (Tropics) 261,405 
 261,405 
 261,405 
 261,405 
 261,405
5recs-er,Irrig.Rice 	 261,405

(Subtropics),


a-, Favored Upland Rice 
 170,069 
 170,069 

170,069
Sreeger (ESvann3 Ecosysten) 	 170,069156,689 	 170,069
156,689 
 156,689 
 156,689 
 156,689
Cr0 on UAaye.ntProtectiicn 156,689
 

Aqrlo-nis: 
 180,424 
 180,424 
 180,424
Pathologist/IDM 	 -18,424 180,424
173,932 	 180,424
173,932 
 173,932 
 173,932
Entotrlogist/IPM 	 173,93242,939 	 173.932
182,939 
 182,939 
 182,Q39 
 182,939 
 182,939
 

Economist 


Socieconomics
 

116,115 
 -	 116,115 116,115 
 116,115 
 116,115 
 116,115
 

CARIBSEAN NE-CE4
Cooroinator 


- 491,645 -F 533,040 -F 
 429,225 -F 
 120,233 -F 


CENTRAL AMERICA NETWORK
Coordinrtor 

- 200,000 
 200,000 
 200,000 
 200,000 
 200,000 

SOILITHEPCONE NET CRK 
Oreecer/Agroncmist 


- 200,000 
 203,000 
 200,000 
 200,000 
 200,009
 

GRAND TOTAL 
 1.279,720 
 491,645 1 1,952,760 400,000 
 1,848,945 400,000 
 1,539,953 400,000 1 1,419,720 400.000 
 1,419,720 400,000
 

F = 
 roc
rrcirexnra CG resources
 
* = Senior staff 
 osition provided by IRTP; Operational resources mrovided by CIDA
 



Table 15 

RICE 
Resourco utilization by activities for the years 

1988. 1989 and 1993 

1988 1989 1993
 

RESEARCH % %
 

Natural Resources 0.2 0.4 0.6 

Genetic Resources 8.5 6.0 3.5 

Crop Improvement 32.0 27.2 22.0 

Crop Production 8.2 11.7 16.7 

Crop Pr6tection 13.7 13.0 12.5 

Analysis 9.1 9.0 8.0 

Exploratory & Methodology Developnent 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 Pnd Seminars 2.1 2.1 2.1 

Docunentation & Information 2.0 2.5 2.5 

Counseling/Advising NARS 6.8 9.1 9.6 

Technical Assistance 2.3 3.0 3.0 

Network Coordination 5.0 4.4 4.4 

TOTAL INST. BUILD.& NETWORKING 26.8 31.2 35.2
 

T 0 T A L S 100.0 100.0 100.0 



same time, the resources allocated to 
varietal improvementwill decrease, as 

.the program moves from providing 
_____fixedI ines to! providing early genera­

mir.aterial, specifically targeted and 
characterizedfor the different sysiems
addressed by national programs'. 

In close collaboration with IRRI, the 
program has initiated the Caribbean 
Rice Improvement Network with head-
quarters in the Dominican Republic. A 
senior staff position for coordinating

fundedebynefitsthe network has been cooredintn 
and a system is now in place for
distributing germplasm, with material 
dispatched according to the recipients' 
requirements. This networ. ordina-:c 

tion is being served by short-term 
postdoctoral-level staff employed by
CuAT, using special project funds. The 
funds also finance network activities 
such as workshops and training. '>~nitoring 

The questinnow being, ddressed 
is how the Rice Program can best 
serve the needs of Mexico and Centralric ;,.o,
Am ' ;,i..C =,;.,=.,.x..L

America; one possibility isto integrate
activities with the Programa Coopera-
tivo de lnvestigaci6n Agricola de AM6-
rica Central y el Caribe (PROCI-
CENTRAL). Having, a senior scientist 
posted to the region is desirable and 
couldtake significant pressure off head-
quarters-based staff, possibly freeing 
up one breeder to be posted to Brailto 
serve the Southern Cone. This scena-
rio would bring the total senior staff in 
the program to nine. A regional effort 
based' inBrazil is: needed, given the 
environmental differences from CIT 
headquarters, the size of the region,
and the similarities to the African 
savanna. The breeder in Brazil would 

'handle geirmplasm exchange, as well 
0as
assist in the coordination of joint 

agronornic investigations by CIAT, the 
Empresa Brosileira de Pesquisa Agro-

pecuaria (EMBRAPA) within thesa­
vanna and the varzeas, and theother 
countries of the Southern Cone.ts 

The program plans to strengthenits 
agronomic evaluation of cropping sys-~ 
tems, particularly for the savanna! 
Cerrado systems and the Brazilia i 
varzeas; it will gain from cooperative 
research with the Tropical Pastures 
and Bean programs. 

Expected 

Benfits 
Emphasis will now gradually shift
towards integrated crop management 
which cain Substantially reduce pro­
duction costs of tropical rice. For 
example, in, Colombia alone,-recuc­
tions in pesticide uise on rice co;uld 
save about US$16 million annually 
and provide employment in pest mo­

for agricultural technicians. In 
an isolated area (6000 ha) of eastern 
Colombia, farmers have stopped ap-
Plying insecticidesbyusing the !AT­: developed technique for- monitoring ­
dvlpdtcnqefrmntrn
 
pests. Similarly, savings in herbicides
 
can be achieved by good land prepara­
tion and timely applications, and the 
amount of rice seed being planted (up 
to 300 kg/ha) can be cut in half. ;... I, 

fkt.hermore, the germplasm adapt­
ed to acid soil savannas could open

vast areas for rice producItion (50,000'

ha in Colombia alone), and owarf lines
 
,wt r l high y o
cold increase prodc ivit ptoe3thal 

on about 2 million ha of Cerrados. 

The CIAT Rice Program and national
 
partners periodically monitor tech­
nology adoption. A recent study esti­
mated that in 1984 the additional
 
annual productionof rice attributable
 
to CIAT-developed technologies was
 
US$545 million. As research on rice is
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linked with the ygobal operation co-
ordinated by IRRI, a cost/benefit ratio 
forthe CIATRice Program is not strictly 
fair. Yet if one assumed CIAT efforts 
were responsible for half that value, 

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. 
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The cattle inusr anhne a- r iIia 7ttso i.rr oSl 

an vlannas te Progra ''-----­

erein 
ployd insucenvronmntshavelow 

.!} andtohaitthedthesprogr~essiv;e depleitionmsof:i!: soais.Thedifferent , ece 
d iffer markedlylimite do inablitypas heptoductionoutputsanandy 
systems being se t nmos tophrogrmiafocsivn 'ao 
milncea the rutvityiofteselad

ponthemhave lo 

andtoalteus of a n r 
diatio madeyuate thinfa temper-pandcheos atroia ns (ab-50milout 250sytesbnthm.n. 

the forest also have high agricultural 
potential butare athigh environmental 
risk because of traditional practices in 
opening up and exploiting the land,.
The risk is augmented by the heavy
influx of people-attempting to escape 
poverty elsewhere in these countries 
(population growths of, for example, 
8.6% annually in Rondonia, Brazil, and 
7.9% in Ucayali, Peru, compared with 
national averages of 2.7%). 

In the tropical savannas, pasture is 
the most practical way to use the land 
profitably until the infrastructure de-
velops adequately to support other 
uses. At present, cattle can graze the 
savannas at little or, no gportunity 
cost, but existing vegetation will sup-

-portoonlyO.1 -0.2 animal/ha. The cattle 
ranches have been pushed to these 
marginal agricultural- areas as prime 
lands havewbieen developed for,crop
production.- For example, cattle po-,pulatlon in the developed southern 

the national herd 
and Sata Carinao cositutpedmi3an8% 
osean inl940; but oly 

thelatazlian catleCaapopulaion. SimthVle whe-rC
 
hacatte ierrcatd
bust sascofntwiteincre-for' 
fr0omamintly ol of,5.3%oand popori poriahmrd inany.
the to 'muchn-tirsdf(anationalrheng 

progetionof thei fcattle populationi­
h a is ocated wccou n
doiatyporaifoisoM
1950. f, the, ian herdina .owin91950x 

The herds have also grown in what . . 
was once forested regions. In the . 

.humid tropics of Caquef, Colombia, 
for example, the cattle population in­
creased from 1.4%' to 5.5% of, the
 
national herd between 1950 and 1985
 

In the savanna, native grasslands
 
are burned and than grazed;,the new
 
growth serves as quality forage for, a
 
few weeks. As the grass matures,, it
 

is becomes unpalatable t'o the grazing"
animals. The forage that accumulates' 

-~' 

thus is sparingly grazed and is essen­
tially left as fuel forthe next burning',

(1-2years later). Inthe.Cerrados alone,

close to 30 million ha. of traditional
 
grass pasturesare subject to progres
 
sive degradation. ,.' 

In the humid tropics, livestock pro­
ducers clear forested land and bujrn ~it
 
for cultivation andpasture The land
 
can initially support ore than .2
animals/ho, but it deteriorates'with in 
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3-4 years and becomes seriously de increase inbome for small farms 

:graded in a fewmore years. The pro- operated by the poor. 
duction systems include, besides 
pastures for 'beef and dual-purpose To ignoresthe urban poor in Latin 
cattle, various annual and perennial ,O^merica is unacceptable, as this 

;, ;crops. Trees for timber, shade and group-mainly landless rural dwellers 
forage as components of silvopastoral seeking work-is ,expanding rapidly 

- bem estilla minorand relatively------- andci-demanding attention.rbaniza" 
unknown component. 

thiropical iAf iate 
rthe 

250 million head of cattle, about 20%
of the world total. Beef and milk are 
traditional staples in the region, and 
beef consumption per person is 16 
kg/year (range, 7-38 kg), significantly 
higher than in tropical Africa and Asia 
and about two-thirds that in Europe.

Duriglst tewo 4oads, on-
sistent increases in beef' production 
have been recorded in most of the 
region; but with few exceptions, sup-
plies have lagged behind demand. As a 
result, beef prices have increased in 
real terms in most countries. The in,-

.. p.ic.tions areare thethe:.plications seriousserious becausebecause 

proportion of family income spent on 
beef is high. Among low-income con-
:umers'these commodities make up 
12-26% of total household expen-
ditures. Data on income elasticities 
indicatethat increased supplies of the 
commoditieswouldparticularlybenefit 
the low- and middle-income families 
in both urban and rural areas. 

The opportunity to increase supplies 
of these traditional staples in urban 
and rural areas is one of the promises 
of improved technologies for pastures. 
On the one hand, increased and sus-
tainable production on the largecattle 
ranches in the tropical savannas would. 
increase the supply-and hence re-
duce the price-of beef and dairy pro­
ductsin urban areas.On the other 
hand; improved, ecologically sound 
systems for the humid tropics would 

tion has increased an average 20% 
througut tropical America during 

past 25 years In tropical South 

America and Mexico, urbanization in­
creased, on the average, from 46% in 
1960 to 67% in 1985; in Central 
American countries, the increase was 
from 39.5% to almost 59%, growing 
Much fast;Er than the food supply. 

At present, the major constraint to 
increasing-perhaps doubling-pro-

Aduction of beef and milk is the qualit ' 

and availailit anf 
Diseases and pests are less.. of pro­

bemfrctl nkoia~eilta
they are in Central Africa, ande 
breeds are well adapted to the region., ",
 

The countries are devoting person­
nel, infrastructure and funds toward 
imtreiing the icture for the cattle 
industry.t SiIice 1979, they have been 
Working with Cin he Tropi 
Pasture Evaluation Network (RIEPT)to 
test forageadsyts thatcan 
crease production wa 
theenvironment. 

ClAT possesses 
collection of germplasm of forages 
(gr~sses and leum ' in­
fertile acid soils. Assembling it has 
been one major focus of, the Tropical 

Program. Thecollci''Ptuiesi sr 
the foundation for the program's effort 
to improve productivity in the region'. 

The program currently has a mul­
tidisciplinary staff of 17 senior scien­
tists (Table 16). They constitute three 
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Taible 16Tropical Pastures Program: Approved Senior Staff Positions for 1988,
and Projected Essential and Desirable Positions for 1989-1993 

1988 1989 I 199 0 1991 1992 1993
 

Special Essen- Desir- Essen-
 Desir- Essen- Desir- I sen- Desir- Essen- Desir-

Core Project abte
tial tial able tia able tial able tia able
 

HEADOIARTERS (Pnlnir.,
 
Carimtagua,Quilichao)
 

Leader
 

Gerlosnsm Exch./Cot lection Spec. 1
 
Plant Breeder 


Plant Pnthoot
 1
 
1
,t 
 It
 

Plant [ntoll ,t
 
-Microbiologist 


1
Soi/Nutrilent Recycling Spec.
 
[colf1tysi ol ot1111
 
Aninl Nutriti(t sp/It. Spec. 1

Seed Prtobttion Specialist 
Grozimn Systn; Specialist
 

ISOHYPERlII[CMICSAVANNAS 

7
 

(P1ln, Coriacgu, LlanosI) 

Agrocoist/RIEPl T 
-


Production Sys. Specialist 
 " 
 -

IS0THERMIC SAVANNAS (CPAC, Cerrados)
 

Alroncoalst/RIEPT 
 1 
 j 1 I1 1 - I 1 j 
Pasture ftll ishnot/
 

Recl- -tionSpecialist 1 
 I I I 

HUMIDTROPICS (1,ucnllol, Ar-zon Regioo) 

AIjro - 1 T1I 1 ­,nt / IP 1 1 1
 
Pasture RecLnatlr,, Spienls1


t I IProlouct con Sytro. 5Sleciil 1tt 11 - I 1 I
 
SCiccc oo Is t 
 -I I j1 I 

CENTRAL AMERICA & THE CAAIRRP13AN
 
(Costn Rica, C.A. & Corb. 
Region)
 

Agro ist/RIEPT
 

FRICA (Stiti r-id Low- tr1s) 

Agroroist/RIEPT- -ILCA11 

| I 

Ttarl oiln ~e 13 13 13 13 13 13Tota l 0 -e- t r liz d 5 5 5 1 6 26 26 2 

GRAND OAIA1 
 0 18 I 1 19 2 2 19 2
 

F frm extr a CG resources I-11ir 
TCransfer to Prodcltion Syst Specialist in IsohypeIrhermic Snv nna% 

Transfer From position for Gernp~l-m Exch./Cottection Speciiiiirt 



research groups. The groups are col- minimize eiosion and 10 Contriblute to 
laborating with national and other in- the sustairiability of production in both 
ternational scientists (Tahle 17) to the savanna and the humid tropic-. 
strengthen pasture research and de- This effort is cofllene ted by a 
velopment of acid soils in the region. breeding programn to recombine pos-
The activities are to: itive characteristics of highly pro­

raising accession's. 
the genetic base and

Broaden 
screen for adaptation of forage Preselection of ,orrltasrn is cur­
grasses and [rerbaceous and tree rently done in cooperation vvith ICA in 
legurnes for incorporation in low- Carimagia, Colombia, wirich repre­
input pastures. sents 'he isohyplertlhertnic savannas; 

the Ceotro do Pe-;sguisa Aqropecuria
Develop a low-inpu~t, low-risk dos Ceriados (CPAC-I-MBRAPA) in 
pasture technology for increasing Plan altioa, fBrazil, representir'g the 
beef and milk production, thereby isott-rmi sava onas; the Instituto Na­
contributinl to the susla inability cio ial de Invesii.laci6n Agraria y 
and rehabilitation of production Agroildistrial (INIAA)and [he Instituto 
systems, in tlie sy/-an, s ait rai Voterinwrio (e Investir;iciones Tropi­
forests. ca ls ,,dy Alt ra (IVIrA) iroPu allpa, 

Fit the pasttor(,liasd teci olugy 	 Peru, which rnresrt: lip humid tro­
inJlto th~e prod,. .l fa rring 	 pics; and tile Centro A.ronrn6 ico Tro­

pical do invest iga(.cih) y Enseiianza sys s of tIe reg on 	 (CA!lIF) a nd theo PAinister io do Agricul­
'tra y (3anaderil (I'VIAG), in three sites 

of Costa Rico, repres.enfting the majorBroadeningj andi Testirg tie 
Genetdc Base 	 climatic zones of Cei tral America with 

acid sojls. 

Collecting .qtassesand legumes adapt- Discusbins are being held wiih both 
ed to acid soils has produced high ILCA and CiRAD (France) to establish a 
payoffs. Several have promise for re- p)-t ore r ad evaluation ne­
clai inig de rad(od q!a.;ss pa stures in twor, in West Atrica. 
the savannas atid humid lropics if 
introduced together wvith appropriate The pasture to,chnologies for acid 
techniques for gra.rig e 	 soils prove useful in Asianmanagement. may also 

stricing .;ys;tems. (3-rmplasi Is al-
More than0,0)t.entries are now raafy being exclhanged in cooperation 

available in thre germplasm bank at with the naiional agricultural pro-
CIAT and are esser.tial to the other grams and a pasture iwtwork inanced 
efforts in the Tropical Pastures Pro- by the Australian Centre for Interna­
gi am and to the regionwide program of tional A.ric'it raI Research (ACIAR). 
testing and evaluation. Futcre activ­
ities will be to increase tire variability ihe preeelectio . go to national 
of the key grass and leuine species programs (morc th,;n 200 s~tes) parti­
including legulmni oUs shrubs, jolerant cipating in the MP T, which serves to 
to acid soils with higi levels of al umi- catalyze pasto e-applied research and 
num. Selected components will be promotie development Training and 
used primaril/ for systems designed to coordiriation of rojional subnetworks 
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Table 17 
Essential Senior Scientist Positions Required aad their Focus and Contributions to the 

Tropical Pastures Program's Strategies 

Reearch 
 Networking
 

Applied Basic
 

Staff Positions 
 1 2 3 4 5 6 7 

Adapta- Low input Pasture 

Germplasm bility pastures systems Methods 

Headquarters (Palmira, Carimagua, Ouitichao) 

Leader 
 + + + + + 
Gihrplasl collector + + + 
Breedinq .-
 + + 
 + 
Plant pathoicqy ... 
 + + + 
Plant entomiology ++++ 
 + 
MiCrobiology 4+ .. + + 4
 
Soil(;/nutrient recycling 4+ 
 4* 4+4 
Ecorhy;iology 4 + +. 
Aniclr nijtrI t ion/eieint + + +4 ... 

Seed pCKlJc ( ion + ++ ...
 

Grozing tern +++
+. 

Cconoonrc-,. + ... 4+ 

!;ohyerthrrecavanna (Paltmira, Carimagua, Lianos)
 

Agronosiy/R IHIT++ + ... 

ProductIion cyer;++ ++ +4
 

Ierict c';vana(CPAC & Cerrados)
 

Agronomry/R I11:11
T .. + .
 
PaItr~rcec~ ihnirnt/reclairation +.. ++ ++
 

!14t OpIii (PlcallIpa F. the Amazon)
 

Agr oncny/R ILPI 
 ... 
 + ... 
11'a!ture rec taniat ion .. ++ 
 + + 
Produc t i on syr.tenis.. + +
 
Soc i occoncll i 
 .. + 
 + + 

CentralIArerrica- & Caribbean (Costa Rica & the regiion) 

Agronomy,'R IEPT .+ + .. 

hALi___. (Sub urd towland)
 

Agronony/RIFPT ILCA+++ + ... 
 ++
 

Level of contrikitiono: f moderate; ++ high; . very high (maximium of 7+ ) 

*Senior ci entis~t pool nion!;to be mred durinjI the period 19189-1993.
 
ew (esert an) !nior cientist porl tion for the priod 1989-1993.
 

• New (e;itabie) cenior scientist po.r Lion fr.1 the period 19901993. 



are part of CIAI's contribution to the 

RIEPT. Leaders of national programs 

and CIA- participate on RIEPT's ad-

visory committee. Given the network's 

continued qrowtl,, thte advisory corn-

mittee deoid(d te decentralize activ-

ties, ora!Wtio(i fIn subnetworks: the 

hunlid ;ropics, Lianos, Cerrados and 

Central Anetic;, cooidirated by the 

program's iour past;re ronorica ists iin 

Pucallpai, Pal mira, bra .-ilia and Said 

Jos6, respectivtly (Figj. 1 

Besides the:agronfriats, CIAT sci-

ie-;n devel-o (tlerpentists devte 
blde i 'pec el~isi In germ1-op me : k 

plasm collfctmio and excantge, a ~ 
tj hologlst and anbreede, i i 

entom lroqi;i. 11 1990, tn (position for 

the gei:i p!asm specik.list at head-

quarters v.'! ht ,mimirtated, and the 

responsih ilitw'sIh (follectioJ ini-1W] 

tial characterization will be shared by 

the Genetic tesotrce.; Unit and the 

agrononist a. Palinr-i ioutising on 

germplasn development for the .la-

nos). tt that time, th . irog(ant will be 

joined by a productiorn syslem spe-

cialist for the Llranos. 

Over the last few /ears, !he breeder 

has developed lines of Stylosanthes 

guianen;is,which are now beitng ex-

posed to the REPi's screening 

scherne. New breeding projects---sucti 

as interspecific crossing of Centro-

sema spp. to obtain ne, materials that 

combine the characters of resista;ce 

to R/izoctonia and high seed pro-

duction--are being initiated. The plant 

pathologist and entomologist will con-

tinue providin,g input to basic researchad Ct inagu,at hadqartrs adat headquarters and Ca irinagua, andpatrsi
will increase supp(ort to the rnain 
screening sites of the thEPT. 

The results fron the work of germ-

plasm developmrnnt feed into wvoik on 

pasture development, production and 
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management piactices, and farming 

systems. These activities are all part of 

the program's commitment to devising 

technologies tor low-input, high-out­

put pastures, alone or as part of a 

croppingil)roduction system. 

Low-Input, High-Output Pastures 

Tg 

Adapted grass-leguine associa­

-. iumes ihat contributetions. 
directly to tOe, animal's intake of 

ir mgy (particularlyprotein and 

during the dry season) and that 

iro e n available toenhance the 
tal.
grasses are. esse 

Techniques thal improve naStLire 

establishn .rnl . Risks or costs 

during pasture establishnent are 

a major deterrent to adoption by 

farmers. Crop-pasture interac­

tions open up the possibility of 

reducing costs, as the grasses 

and legurItes 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 pFictices­

must be relevant to fi.,rmers' pos­

sibilities and needs; thus the 

grass-legume associations must 

be able to tolerate a range of 

management strategies. 

*Farmers' perspective. The role of 
x em l vrab ,pastures is extremely variable, 

depending on the land use poten­
tial and its use by the farmer. 

Some pasture-based farming 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 production on erodible slopes 
or to supplement poor native 
grass-lands seasonally. Others 
require a pasture with year-round 
production of gaod-quality dry 
matter to feed milk cows. The 

species or mainagemnt piactices 

differ, so researchers work with 
farmefs as early as possible 
during design of tests. 

Given these essential components, 

the technology is expected to con-

tribute to tile sustairal.'ility of produc-

tion systems through the vvork of spe-
cialists in Mullridt cycling and eco-

physioiogy, as related to paStrIe de-
velopm ent. Tlhese efforts at head-
(quarters are complen:i-vWd( by twospecialists onecmp-emedsbis tmen 
and reclamation based as CPAC (iso-
thermic savannas) and at Pucallpa 
(thumid troics). These scientists study 
(h md'opc) heesinit td 

interactions of biological components 
of the systems (environment/gerrn-plasm, plant/planot, lilaliti/animal/ 
management and pastre/crop); 
screen or effective rhizobia;andmodel 
thenbfor fe nuind (mtogen 
fixed by the egum s and lost hrcugh 
volafi li atiot leum e and los h rus 
volatilization, the fate of phosphorus 

sium, magnesiu and sulfur available 
in the soil). Selections for qualities 
contributing to the nutrition of the 
grazing aimal are also studied. Re-
search on pasture reclamation is giving 

priority to testing legumes introducedinto degraded weedy areas. In the 

Cerrados, the focus is Ol establishing 
and grazing leguImes already deemed 

suitable. In the hurmid tropics, reclama-
tion of existing, degraded pastuzres has 

priority. 

Pasture-Based Farming Systems 

Production and managerment practices 

within the farming systems of the 
region are the focus of a seed pvoduc­
tion specialist, a specialist in grazing 
systems, and an economist at head­

quarters. They will work with two pro­

duction systems specialists--one for 

the isolhyperthermic savannas and one 

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

formation with members of CIAT's 

other programs and with the land use 

specialist from the Agroecological 
Studies Unit. 

A desirable activity would be a sys­
teras approach to the humid tropics, 
incorporating not only the production 
systems specialist but also a so­
cioieconomist. CIAT considers it im­
cortanohi st A o r s it n ­
portant that pasture work be done asp)art of a larger systems effort inte­
grating research involving pere,,nial 
plants, such as pastures and trees. 
This would be a longterm effort in­
corporating expertise of other interna­
. ,nal 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 CA . 

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 
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arid in tle corresponling budgets 
(Tables 16 and 18) are for decentralized 
positions so that increased emphasis 
can be placed on networking and ins-
titoltion )0uildiln iln nItiboal systems. 

Iith; past, oranliasis was Jiv(en to 
methods of geriiiplas;rn sceeni ny arid 
pasture evaluation under grazing. 
During Ilre laost 3 years, on-farm 
(r;lualiofr of l)dsturetS IraS heerI Mi 
tiated ilr contrasting e(:osystemis and 
farming sys!ens as a basis !or rrrore 
reliable mettods of studying the role of 
pastures anid of icer poratirg farmers' 
perspectives, lIiese experiences and 
methods aro pa;ssed to tire RIEPF for 

,advacricd l/( altipliiatio l in iS research 
on farmer,' fields, 

Piot studies of pastiire systemirs are 
a new activity of tihe Tropical Pastures 
Progran. Ihey will be devoted, first, to 
crop-liveslock options for isohyper­
thermic savaw rias, expanding later to 
agro-silvo-pastoral systems for the 
humid tropics, in cooperation with 
other institutions. 

Ilie program will reduce efforts to 
broadeii variallility in the gerinplasm 
collection, id increased attention will 
be given to ie evaluatio of shrub and 
tree legurris for both the subhu[id 

arid the iumid tropical environrmients 

withirr theproqrai's tr(J(t area (Tatle 

19). More hasic and inet hodological 
research will be undertaken to define 
the relationships at tllre soil'plait/ 
animal interface. Also, l)iojeit; on in-
tegrated )astLiite- based ,sys;Irr s are to 
be initiated. 

Conc:urretlly, d)wir!ti earn rcr;,i 
including n -larhittestinig of iniitiove(d 
pastures ard Iargo-scale de(iniofstra ­
lion of new tecinriology will be dIoic as 
case studits. 
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Theprogram proposes a redLction in 
technology development for the iso­
hyperthermic savannas so that itcan 
increase efforts in the Iumid tropics 
arid Central Anerica. It also plans an 
initial involvement inAfrica. 

One ol tihe essential staff changes 
(Juting the next 5 years will be met by 
the discontinuation of th position for 
lht gernirplasm collection specialist; 
tl Lis only ore ol tire two essential new 
positi,-ns -­the prod ictioni systems 
specialists for the isohypertirermic 
savannas and tire hiurid tropics-will 
be idditionial staff. Iwo addil ons are 

esiratle. Ore is an agronomisl,'RIEPT 
Africa, enabling the program to expand 
its coverage to support work in Africa; 
and oic is a socioeconomist to Support 
the integration of silvo-pastoral sys­
teris 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
tineril have been sown with Andro­
pogan gayalus, one of tile improved 
gras'ses; aid S. capitata, a forage 
leg ume, is now being planted in the 
Colombian LIlanos (5000 ha in 1986­
1987). Availability of seed has been a 
constraint to adoption cf tile legume. 
CIAT in the 1980s estimated a ben­
efit/'cost ratio of 31:1 for pasture re­
search at CIAT, arid the calculations 
are regarded as valid today. 

Tie prograri is grLadually moving
into regions with sraller farms where 
tile potential is to integrate new ras­
ture teciinologies into mixed farming 
sy, ' iiis inareasof active colonization. 
The dlaller.ge is to derionstrate the 

http:dlaller.ge
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Table 19 
TROPICAL PASTURES 

Resource utilization by activities for the years 
1988, 1989 and 1993 

1988 1989 1993 

RESEARCH % % % 

NpeturnL Resourccs 5.9 5.9 7.5 

Genetic Re.ources 10.2 9.3 4.8 

Gerim p rm Ir-rovefi. rit 22.0 22.0 20.2 

Pasture Production 6.9 6.9 7.2 

Pasture Protection 3.4 3.4 3.1 

-
Livestocl Production * 16.1 16.1 20.0
 

Analysis 1.7 1.7 2.0 

Exploratory & Mtlhodotogy DeveLopment 8.2 9.1 9.2 

Analysis of Irpact 0.7 0.7 1.1 

TOTAL RESEARCH 75.1 75.1 75.1
 

INSTITUTION [BUiLDINhG P.IIETWORKING 

Tra i ning 9.6 9.6 9.6 

Conferences ai J Seminars 2.0 2.0 2.0 

Counsel ing/Advi sing IARS 4.3 4.3 4.3 

Technicot Assistunce 2.2 2.2 2.2 

Network Coordination 6.8 6.8 6.8 

TOTAl. INST. BUILDA& NETWORKIIIG 24.9 24.9 24.9
 

T 0 T A L S 100. 100.0 100.0 

This activity include; re:;enrch on pasture management wnd utilization 

to increase animal productivity. 



benefits of legume-based pastures in 
animal output and conservation of 
resources in relevantfarmingsystems. 
Over the long term pasture-based in-
tegrated systems on marginal acid 
soils will contri~b te to econon ic 
growth and sustainability in these 
areas. 

The impact of tIile new p)astuore tech ­

nology will be directly measurable in 

terms of total area planted to the 
improved ast res; increased produc-

livity (beef and nill,) per a nimal and 
per li; and reduced production costs. 
Other benefits are improved conserva­

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 method for monitoring and 
assessment. There is no doubt that 

this strong ongoing national and in­tenaialcr imntotled­ternational commitment to the de­
velopment o, a revolutionary pasture 

technology can achieve impact in the 
development of rural marginal lands 

and the overall social welfare of the 
continent. 
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TRAINING AND COMMUNCAT!SO! 3S SUPPORT
 
PROGRAM
 

The Training and Communications 
Support Program is new, bringing to-
gether under one leade-r all the activ-
ities in training and conferences, po­
blications and iifarmation. !ts goal is 
to strengthen the capabilities of na-t inalI partner inst itut ions and to 
promote complrnentarity aiong all 
the participa nts in mtiorial and in-
ternational research on ajriciilure.
Tb i naodes eaincor n gC 11v. .-


op meet of re ion aI ard n ationa! 
training activitics as wvell as globalinformation services to iiorm] rol only
scientists hut also policymakers an.i 

donors. buvn thlese objectives, the 
program will conhtinue and e teilpand 

training aid communications that 

have 

1980s. 


As in 11e, pat, tihe activities will b, 

flexible, tailored to particular nalional 

agr cul1lra l programs, according to 

their require ment; and reSources for 

training and communications, 


Central to the training to date ai:s 

been a conmodity-speci fic pac ,agfe 

made up of a 1-2 month intensive 
course introducing produ-tion and 
research plus individualized training 
(2-5 months) in a discipline or libject, 
under the direct supervision of ona of 
CIAT's scientists. 

-range or other group ee.,ons (fron 
1-2 weel; to !.5..2.[ mont lii a(n-l 
individualized training Op~ortu ii 
are available. For example, CIAT's 
Seed Unit focuses on shoi intersive 
courses providing the knowledge and 
skills to produce and distribute seed 
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(genetic and basic seed production; 
seed certification; multiplication; dis­
lribution and marketing). 

Also, in-co ntay courses (about 2 
weeks each) have been increasing.The totalI conducted between I 980 
arind 1987 was with95, commodity 
programs offering 1-2 in 1980 and 5-7 
by 1987. These events are designed
mainly for professionals involved in 
technology transfer (e.g., extension, 
iechr:ical advice, agricuiltural credit 
supervision) arid in the articulation of 
research and techrology transfer pro­
grans within their countries and with 
CIA]. Often the events are linked to 
the release of improved varieties; 
icreasineqly, they are devoted to on ­

farm research and are carried out in 
several consecutive phases covering 
at least one whole production cycle. 
[hey involve two kinds of support: 
tech nical input from subiect specialists 
and organizational skills in conducting 
the courses. 

]tie iridiVidualized training takes 
placce both at CIAT Ireadquarters and in 
dccentralized locations where out­
posted staff operate. It iaiges from 
short technical skills development 
throtigh in-service disciplinary training 
(2-9 inonths) to MSc or PhD thesis 
researcI. ii-depth individualized 

raining in CiAT cooamodities is alsoprovided for technology transfer spe­
cialists, particularly for professionals 
who act as tiainers in their Ihome 
counti ies. 

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



this group, only about % were in center develops and consolidates 
volved in work on their master's or partnerships among and with national, 
doctoral degrees In future greater research institutions. The information 
emphasis will be placed on higher generated by and for such events is . 
degree training and on training disseminated in.books, iieports and 
trainers- in naina -'giuiurlss' -b h 
tems. These two activities will upgrade center. 

•nationalcapacities for exacting andsophisticated research, on the one' 
hand, and will bring about multiplier 

CIAT's serial publications 
the annual reports and C 

include 
'ATrlnterna­

effectsin technology transfer, on the t :onal,a newsletter to inform donors, 
other. policymakers and others about CIAT s 

The opportunities in higher educa- work. Newsletters or bulletins are also 
tion are principallyfor graduates from puishereglaly for eac of the 
developing countries. The academic cm e aneth Sedit.Mil­
phase will be carried out with funds Ing lists. differ by publication; but, 
from extra-CIAT sources, while the overall, ihe tropical Americas cons­

partnerswithinthe~publshe _reserechc poie nt becmpleted 
with funding from CIAT. Universities 

' rein!niiiu e gu rlyiforacof hewa-:titute 63% ofthe distribution; North 
Aeia1% uoead'fia7 

i: 

sasVicosa and Pelotas (Brazil), La e ia 
Molina (Peru), Universidad Nacional 
(Colombia) and CATIE-.as an equiv-
alent institution-are CIAT's academic 

CIAT". library and commodity-spe­
cific information centers constitute a 

cr serc co p etwillas mbedcomp0le-d 

partners within the region; and initia-
tives with North American and Euro-
pean. universities will continue, 's i,~ a t:;i; h e 

superb bank of information. New ac­
quisitions are regularly announced in 
a current awareness service, which' ' ; ' ; ' 

' 
; F ' 

-
' 

' 
: '; 

Training for trainers will focus on 
includesjournal circulationfor internal 
users; monthly copies of the contents 

how to diagnose production problems; pages from journals; and, quarterly 
what solutions are available, including abstract 'journals for cassava,tbeans 
improved crop varieties; and how to and tropical pastures. Upon request, 
draw on and provide input to 're- the specialized information centers ' ' 

searchers for the generation of new perform bibliographic searches (lists'. '. 

technologies. Those who completethe or annotated bibliographies); and if the . 

courses will'be assembled into re- subject matter warrants it, the re- ' ' 

gional trainers' 
W~ill keep them 

networks, and CIAT 
up to date on CIAT­

suiting bibliographies are published. 

developed technologies. Staff collaborate closely with the 

Complementing the 
audiotutorial materials 

courses are 
and 'training 

commodity programs in planning, pro­
grammning and implementingactivities 

manuals; these have proved effective 
not only as teach'ng aids but also as 
tools for technology transfer and dis-
semination of research results. 

'the 

sotathedcinadifrmin 
offered complement and advance at 

same time as. the research and 
followthe samestrategies. The plan is 
to focus training and communication 

Conferences, workshops, symposia on the problems being researched 
and seminars are means by which the jointly by CIAT and national partners. 
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Within this framework, the Training 
and Communications Support Program 

Coordinates training activities, 
once objectives, methods and res-
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 partners to set up 
training schemes that fit their 
needs and resources; 

" 	Organizes workshops, seminars 
and conferences, both for dis-
seminating knov.ede mid 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 gener-ied at the center, be it 
spoken, written or-visual, and 
other support materials; and 

*Publishes scientif ic/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 technology). 

The program comprises four units: 
The Training and Conferences Unit is 
responsible 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 to CIAT's activities but 

generated by others. The Support Ser­
vices Unit deals with graphic design, 
photographs and illustrations; the 
printing of CIAT publications and other 
materials; and other ancillary services. 

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

Resource Requirements 

At present, four senior staff positions 
(Taale 4) and 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 forT-raining and Conferences in 1989. 

As the activities of CIAT's research 
programs move toward basic, ups­
tream research, the training and corn­
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 leve; cf training will change. If 
the nationei agricultural systems take 



over research and production activities 
formerly done jointly, the demand for 
higher degree level training will grow 
at the expense of the demand for 
general researchers. More opporlun-
ities for MSc or PhD thesis research 
will therefore have to be offeied by 
CIAT. The basic human resource de-
velopment activities for less-advanced 
partnersnartina could be taken on by otherld ses tL soverall 

natinal ith orneas-ystes, 
sistance by CIAT to develop the ca­
pacity. 

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

Despite the shifts in emphasis, the
allocation of resources within

the program will remain fairly constant 

during the next 5 years (Table 20). 

I RAINING & COMMUNICATIONS 
Resource utilization by activities for the years Table 20 

1988, 1E'89 and 1993 

INSTITUTION BUILDING & NETWORKING 


Training:
 

Specia ized courses 


Individuat internship 

Degree related 


Conferences and Seminars 

Doctunentation & Information 

Counseling/Advising NARS 


Technic3t Assistance 


Network Coordination 


TOTAL INST. BUILD.& NETWORKING 


T 0 T A L S 
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198B 1989 1993
 

% %
 

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
 

1IO.0 100.0 100.0
 

100.0 100.0 100.0 



RESEARCH SUPPORT 

Agroecologicil Studies 

CIAT's Aqroecolagical Studies unit is 
charged with the collection, ma-
nagement and analysis of data on 
environment, cultural praciices andsocioeconomic conditions in areas
socoeconomby comditysprasse rve d b y t h e co m m od i t y p ro g a m s .' 
The activities contribute to the setting 
of research priorities arnd to the ap-
plication of technologies in new areas. 

The unit employs a cor :p ter-based 
information system, dJtined for the 
needs of the four ecologically distinct 
commodities, Tne rmiethod( of dIata col-
lection and storage, develo(ped 1hy t 
unit, is flexible erioLUg 1 o p)rovide a1 
appropriate degree of detaii :id scale 
and is now bing app!ied ,iriforrimtion 
for the cassava, bhea.s If.f tropical 
pastures progra.s, 

Assemnbing; the Pie-,ces: ,-Fram 

Clin-v<3-a, to loushold 


Data on clirare 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 date from more than 12,000 me-
teorological stetions are already on 
hand. Data on soils are being stored on 
the basis of land system. Coverage for 
the lowland tropics of South America 
s available and will soon be extended 

to Central America. fho method for 
defining cropping microregions has 
now [.ren decided for the storage of 
information on crop system, culture, 
economy and society. Continerrtwide 
distributions of areas where cassava 
and beans are grown have been pro-
duced, and staff in the Cassava Pro-

gram have drawn on the unit's detailed 
informato c,on micruregions. 

At the request cf tte commodityprograms, the unit provides environ­
mental analyses and undertakes fields r e s L~ n e c n q e h t d t i 
surveys using techniques that detail 
rapidly the elements necessary for the 
implementation of new technology­
such as the integrated cassava-drying 
pro'ects-in a given area. 

Espanlding and mair aining the data 
base as well as related services to 
CIAT management and staff are con­
stant activities of tire unit, and the 
level of staffing depends on the 
demand for and utility of the services. 
At present, demand far exceeds the 
unit's capabilities. 

In the corning 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 on microregions 
and expand the crop and socio­
economic 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 easiiifor 
users. 

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

In developing a sustaiaablitty pers­
pective, commodity programs are in­
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creasingly interested in the implica-
tions of cropping systems for the 
environment. To this end, a bettei 
understanding of the potential effecz 
of land use practices on land systems 
is required. The Unit will be serving 
commodity programs in this field, by 
contributing to the analysis of the 
consequences of alternative ma-
nagement systems on the conserva-
tion of natural resources. 

Resource Requirements 

The unit ,,,vil!hie we!l served through 
!989 by postdoctoral fellows working 
on the cruo QeoGra)uhy of cassava, -;ce 
and tropical pastures. The resources 
available inclu(V some extra slppiort 
staff for tQeqe temporary tpositions; 
howeer,,, I 990 and evond, a sec-
ond senior steff position is essen.iil 
(Tab!e A) to exPand activities into 9.he 
land-use lield and will mean an in-

crease in the uiit's budget (Table 5). 

During the next 5 years, the unit 
staff expect to become more involved 
in specific projects, both interpreting 
existing data and conducting detailed 
rural surveys to supplement them. An 
increase in demand is expected for 
agroclirnatic studies, assistance with 
siting projects, analysis and interpre­
tation of regional trials, assessment of 
sustainability of technologies, and 
support to projects on integrated farm­
ing systems. 

As the tnnit has laid the groundwork 
for data collection and retrieval, the 
resources allocated to research in ex­
ploratory and methodology devel­
opment will decline markedly, and the 
-esearc-, on natural resources­
primarily in Ohe form of surveys to 
orovide i~zoe-o!ogic perspective 
for commioditv programs-will in­
crease (T 'e 21). 

AGROECOLOGICAL STUDIES Table 21 
Resource utilization by activities tor the years 

198R, 1989 and 1993 

1988 19,9 1993
 

RESEARCH 
 %
 

Nturat F.sourc:.s 53.0 71.0 73.0 

Livestock Production 18.0 7.5 13.0 

E;(ptorato~y & Methodology Development 25.0 17.5 10.0 

TOTAL RESEARCH 
 96.0 96.0 96.0
 

INSTIIUTION BUILDING & NETWORKING
 

Documentation & information 
 4.0 4.0 4.0
 

TOTAL INST. BUILD.& NETuOF,KING 4.0 4.0 4.0
 

T 0 T A L S 
 100.0 100.0 100.0
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Biotechnology Research 

CIAT created the Biotechnology Re- wide and a wide range of environ­
search Unit (BRU) in 1985. It had mental conditions and biological
anticipated the move in its long-term constraints gives it a comparative
plan in 1981; and in 1984 the second advantage in selected areas f basic 
External Program Review recommend- research that will enable more effec­
ed the creation of an interdisciplinary tive collaboration with other institu­
research structure for the application tions. 
of emerging biotechnologies to in­
tractable problems affecting com­
modities within CIAT's mandate. General Unit Goals 

Advances over the past decade have The BRU will serve as researcha 
resulted in the development of new i.-kage between CIAT commodity pro­
techniques that make toit possible grams and basic research institutions 
address plant improvement at the cel- for the application of emerging tech­
lular and molecular levels. Through nologies to CIAT commodities. The 
the unit, some of the new techniques, BRU will keep abreast of new advances 
based on the ability to regenerate in plant biotechnology to advise the 
plants from cells in culture, are offering commodity programs on potential ap­
a shortcut in selection and breeding at plications and will serve as a bridge to 
CIAT. the national agricultural research sys-

Bec8Luse research on ClAT's crops, tems for the application of biotech­
especially Mutnihot and Phaseolus, is nology. 
minimal in advanc(d i, siitutions, the 
unit has a role not orfi,, iiibringing the Operational Strategies 
techniques within thc -jrasp of national 
research programs m the tropics but 1. Networking. The BRU will stim­
also in stimulating the interest -of ulate the interest of scientists in ad­
institutions in both developed and vanced institutions in developed and 
developing countries to conduct co- developing countries to carry out re­
ordinated and efficient research on search projects based on specific re­
biotechnological issues related to search constraints identified by CIAT 
these crops. It can assist in establish- commodity programs. Networking of 
ing priority targets; preventing collaborative research will mainly in­
wasteful duplication; identifying pro- volve cellu!ar and molecular genetics
blems that warrant a biotechnological research, with special reference to 
approach; conducting research in Phaseolus and Alanihot. 
areas that are likely to have a quick 
technological payoff; anrM providing a 2. Research backstopping. The BRU 
mecianism for transferring the tech- will strengthen its scientific and tech­
nologies to developing countries. The nical capabilities in those areaswhere 
unit's access to the largest gernplasm CIAT has a comparative advantage,
collections for these iwo crops world- particularly in the fields of cell tissue 
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culture, biochemical/moleculea1' qen-

etics and cytogenetics. 

The BRU will concentrate oil me-

thodology and technique development. 
Once a given technique has ShoVF, its 
practical value, its routine application 

will become the rosponsibihli of te 

respective commodity program. This 
decentraliza tion strategqywill allowthe 

BRU,ocra r ,s on other 
prioity are 1s, 

3. lrr~iniii;. in cooparation with the 
c o n -rrlod ity p io g ra m s , s p e c iea! p ro ­

b( Clldct (' fograinstiized grans il prsolrr. 

fromive ingoupand tie, [hvoob(je-tire iJ-'.iil to expaind tile network. 
1ran~n veflrowine 

als r~oviete BtU ith 

the opportLn ity for filfilling is bridding 

role between advwinced research insti--

tutionis and the NARS of doveloping 

ountries. 

Specific .ctivitie, 

Biotechnology research at CIAT in-

cludes: (a) the utilization and devel-

opmertof ;elected techniques atCIAT 

headquarters and (b) collaborative re-

search projects at advanced research 
institution,. Table 22 summarizes the 

current activities in cassava, common 

beans, rice and tropical pastures. Most 

efforts have been concentrated in the 

application of cell anU tissue culture 
methods, and recently applications of 

selected biochemical techniques have 

been developed through special col-

laborative projects. More advanced 

techniques are being developcd by 

means of research projecis in otter 

institutions. 
Work at il e B3RU has been addressed 

to facilitate germnplasm management 
processes in cassava, common beans 
and ti opical pastures (i.e., in vitro 

germplasn, conservation and ex­

change, eectrophoretic genotype cnar­

acterization, and germplasrn dispersal 
and evolution studies), and to ac­

celerat- certain breeding strategi-s in 
rice (i.e., -chieving rapid homozygocity 
using arther culture) (Table 22). 

Routine activities in i;ie areas of in 
vitro conservation of cassava germ­
pasm arid produiction of doubled ha­

ploid lines of rice are being passed to 
the Genetic Resources Unit and the 
Rice Progran, respectively. Geno­

typing of cassava gerrnplasm is beingt !i e j o n l by t ie C s a a P g r m 

and il to BRU. Similar te,-hniques forjinty by the .'assava Program 

ommon beans will be carried out on a 
basis by the Genetic Resources 

Unit uising methlodologies developed 

in [h6 BRU. 

As techniques deve:.fp and move out 

from the BRU, efforts are addressed to 

new priority mieas in CIA -comrnod­

ities. Thus monitoring tecnqles for 

in vitro gei mplasm r-ai,.ement and 

long-terin cons.vCtion through cryo­

genic techniqjes in cassava are two 
current developing activities at the 

3RU (Table 22). xpressin of r(ces­

sive traits such as acyooogeilsis is 
not possible by tiaditiona! method­

ologies. An approach to thisconstr-int 

in cassawa is being developed through 

haploid/dihap1oid induction. Selection 

at the gametophydc level will accel­
erate the transfer of important traits 

such as heat tolerance in common 

beans. Tissue culture techniques are 

being used to assess the utility of 
soinaclonal variation for selecting 

Siylosa.7thes lines with tolerance to 

aithracnose. 
Selected research projects are being 

carried out in collaboration with other 
research institutions, with the BRU 
playing a caLtlytic role. Currently the 
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BRU is collaborating with eight ins- lends itself to biotechnological ap­
titutions on projects addressing future proaches is the difficulty encountered 
needs for advancing biotechnological in moving traits between the two major
applications to CIAT commodities gene pools of P. vulgaris; for example,
(Table 22). These projects, as well as it has not been possible to transfer the 
those being carried out at CIAT, will high yield potential of small-seeded 
become natural parts of the larger germplasm (Central America) to large­
network once this -as been establish- seeded cultivars (southern Andes).
ed for cassava and eommon beanis. Other potential focuses in common 

beans are screening methods forCIAT is currently planning a cel- disease resistance (e.g., common bac­
laborative effort ivolving vd an(ed terial blight) and sensitivity to high
research institu-tes in developed anrd temperatures in most P. vulgaris
developing countqries. ltbis network grpan

germplasnm.
approach will facilitate tlie sc(;ting of 
priorities, the exchange of information For each constraint, one or more 
and materials, and the generation of projects are envisaged at CIAT and 
financial resources, preferably from collaborating institutions. Cyanide
outside the CG Syste, foi both hort- (HCN) toxicity is an example. The 
and long-term proj(ect-, principal research objective is to 

eliminate or greatly reduce the level ofThe areas of srarchio )urslied are HCf\l in the cassava roots. Projects to 
those where traditional approaches address this constraint include de­
have shown limited promise, where velopment of screening techniques (in
cellular and molecular biology re- vitro and at the field level) for cyano­

-search arid lool; irc e) p ct ,, id in g)enic content, development of mi­
solving the piobiem, and whre flhe crosporei'an ther culture techniques
results will probably be widely used. for expression of acyanogenesis, mu-

Initial plans for advanced res,arch tagenesis of haploid/somatic all po­
and bioteclhnology al)plications in cas- pulations, and in vitro gene manipula­
sava have beeni ma do, anrid tticy are to iton for removal or control of bio­
be peer reviewed in the fil of 1988. A synthesis of cyanogenic glucoside. 
similar s'irategy will ho foowed for Screaning Phasec/us beans for 
co1mion beans in 1989. disease resistance would be simplified 

In cassava, constraints tijt rita y be if molecular genetic markers (iso­
dealt withr by biot chology are cya- enzymes and DNA-RFLPs) were devel­
nide toxicity, postharvest physiologicai oped for bean varieties having multiple 
root deterioration, viral diseases, pho- resisiances. Then it would be possible 
tosynthetic capacity under stress, nu- to link inher;tance of markers with the 
tritional quality (protein, vitamin A, presence of resistance. 
tannin content), propagation-related 
problems, the cassava hornworrn pest, Resource Requirements
and starch qti i ty u rder stress. Currently, there is only one senior 

In comnion Lea as, 1he constraints posit ion---th e plant physiologist/ 
are still being evaluated so that prior- tissue culture specialist-approved for 
ities can be set. One problem that the BRU (Table 23). This scientist has 
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Table 22 

PLANT BIOTECHNOLOGY ACTIVITIES AT CIAT (July. 1988) 

AT CIAT HEADQUARTERS
 

Technique utitizationo 

CASSAVA 1.Cloning disease-free 

stocks 

2. Germpa.;m conservation 

and internaticrnal 

exch enj 

3. Elcctroer'horetic geno-

typing 

COMMON 

BEANS 

1. Recovery of wild 

germptasm 

2. Assessing germplasin 

dispersal/evotution 

by protein electro­

phoresis 

RICE 1. Anther culture breed-

ing 

TROPICAL 

PASTURES 

1. International exchange 

Brachiaria germptasm 

echnique developient 


1.Pilot gene bank** 


2. Cryopreservation of
 
ger11plasm*k
 

3. Haploid Induction
 

4. Cell culture plant
 

regeneration
 

1. Cell culture plant 


regeneration 


2. Selection at go-


metophytic level 


1. Anther/microspore 


culture 


2. Intravarietal variation
 

1. Stylosanthes intra­

varietal variation
 

2. Brachiari8 electrophoretic
 

genotyping
 

Research Projects at
 

collaborating Inst.*
 

1.Nonsexual gene
 

transfer techniques
 

1. Gene tagging by
 

molecular markers
 

2. Cell culture plant
 

regeneration
 

3. Nonsexuil 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. of Bonn; Ituly: Inst. Bio. Agr., Viterbo, Inst.
 
Ortic., Montanoso.
 

** In collaboration with 1BPGR ,nd the Plant Biotech. Institute, Saskatchewan, Canada. 
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Table 23 
BIOTECHNOLOGY RESEARCH UNIT 

Resource utilization by activities for the years 
1988, 1989 and 1993 

RESEARCI, 


Genetic Resources 


Crop In)rov,ment 

Crop Protection 


Exploratory & Methodology 

TOTAL RESEARCH 


Devel*otn-nt 

INSTITUTION BtI:LDI G & MEiMORKING 

Training 


Conferences end Seminars 


Docunentation P,Inform;imtion 

Counset ing/Adv'ing HIAS 

Network Coordination 


TOAL INST. BUILD., NEIWORKING 


T 0 T A L S 

1988 1989 1993
 

%
 

20.0 20.0 15.0
 

10.0 10.0 15.0
 

5.0 5.0 5.0
 

25.0 30.0 45.0
 

60.0 65.0 80.0
 

10.0 8.0 5.0
 

10.0 5.0 3.0
 

5.0 5.0 2.0
 

10.0 7.0 0.0
 

5.0 10.0 10.0
 

40.0 35.0 20.0
 

100.0 100.0 100.0
 
====================
 



overall responsibility for all the re-
search areas in addition to duties as 
Head of the Unit. Some additonal staff 
are proposed over the next 5, 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 collabrative 
projects and to ensure that resea ch is 
focused on relevant problems and that 
promising resuilts are channeled to 
CIAT for further development and 
utilization. 

A second senior position is proposed 
for 1989 to oers-ee research on iio-
chemical and molecular genetic tech-
niques that are critical to the devel-
opment an( application of advanced 
biotechnological tools. A bio. 
chernical/molecular geneticist is 
envisaged adrid will be expected, among 
other duties, to adapt techniques for 
the development of genetic nifaps 
based on molecular markers. ldeitifica-
tion nd mapping of traits of economic 
importance are relevant to both tra-
ditional and new (i.e., genetic en-
gineering) breeding approaches. In 
particular, this scientist will work wi.th 
other CIAT staff in defining priority 

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 
fundarnental 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 'ey role of this 
scientist will be to act as a catlyst in 
devel'pin n collaborativc- research 
proposals with oder 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 research 
projects have been launched. The 
development of methods will demand 
a progressively larger proportion of 
effort over the next five years. 
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Virology Research 

In 1988, CIAT formally created the exotic viruses in improved germ-
Virology Research Unit to provide con plasm produced for international 
tra!ized service to lhe commodity po- distribution. 
grams ald to the Seed Health Lab­
oratory. The goal of tle .jnit is to The unit provides training for na­
isolate and characterize viruse; cons- tional scientists and for research per­
training prodtiction of t o connrodities soinel from the four CIAT commodity 
researched by (7IATjnd to dv(e ,er and prograims involved in routine virol­
adapt procedor es to I()di(aO C,)f- o(Jica.;l evaluations. In addition, the 
trol viruses H rsenearc seriir virologist reluilarlyll. ieapplied 	 consults 
differs from tlhlt ,ir ro!t ther ia- with th.) leaders, p.'ithologists and
 
thogels and po;ts, wil"ich can be hieedcr',S about [Ile status of research
 
cultured or rea)ro-d ar tificially for il the! ullit.
 
observali i ci a r ier.
t ;nda a 
Viruses are iectiot,; irincl pi)! te i,, One coniarni activity i.,s development 
which re(nire..'; Spucialize l i o:iofarr a',( t e n l l d arid serologica.)l materials 
material rcsf) ii -0 or the ir isolaicr for deot-ction o, virtrsos in gjormplasm 
and character izaiion. rnaitaiiicd by tnie Genetic Resources 

Unit at CIAT. For the coinmodities in 
As several vir i ho(, which viruses We seed-transmitted-­s cn'm -itjit-

ted in reproductive )1anit rnatcarial, cassava, boa is and iorage legu ies­
researclh in viiology at CIAT promiss the urnit srtifp)1 Cs antisera and nethods 
to make a rniajjui contribution to safe for enzynre-linked inintiunoassas per­
and effective transfer of gc rriplasrn formed by the Seed Health Testing 
internationally. Laboratory. 

The unit's two virologisis specialize For the Bean Program, all improved 

by researclh activity r,ilr,' than by geirmplasrn must show resistance to 
species. During thIe rex? 5 years, no BCV. Breeding lines evaluated as 
increase in tle nunm her's, of senior staff susceptible to the virus are generally 
is propose(J (1irhles /I idl ). [o )rovide discarded without evaluation for other 
continuous support i tIe coilirrrodity desirable agronomic characters. T-3 
programs, the cuirent staff have di- screening for this virus alone requires 
vided the work into: inoculalion and evaluation of up to 

1500 individual bean plants every day, 
SVirus characlorization; and the unit must use different scre­

" Epiphytology; ening for improved materials bound 
for Eas't Africa, where local strains of 

" 	 Input for breeders, particularly in BCMV challenge the resistance gene 
techniques of screening for re- incorporated in Latin American cul­
sistance; arid tivars. 

" 	Surveillance, especially to pro- Also for the Bean Program, the unit 
vent the inadvertent spread of is searching for sources of resistance 
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to geminiviruses transmitted by the 
whitefly Beinisia 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 pathogens 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 hdja bMlanca virus, VVhich 
causes one of the most devastating 
diseases of rice in Latin America. Con-
tinuous, cyclical epiphytotics of Ilhis 
virus have occii;red since 1935, 
causing the collapse of several corn­
iercial cUltvars over the years. For-
tunately, the ca usal virus was finally 
isolated and characterized at CIAT in 
1985, making possible the iniplemen-

tation of reliable screening. The 

method is based upon detection Df tihe 
Virus in the insect vc'Ctor, using a 

sensitive mmnuinoenzymatic ser-

ological test. 

The focus of work for the Cassava 
and Tropical Pastures programs is 

characterization because most of the 
virusf.s 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 ilmited range of hosts that the 

viruses infect under experimental 
conditions. Besides the known viral 

diseases of cassava, such as cassava 

common mosaic, several others are 

evident in Latin America but occur in 
latent form in comm~iercial 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 relia 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 resources of the unit (Table 24). 

Once screening for the existing viruses 

becomes routine, the unit will increase 
markedly the resources it devotes to 
institution building and networking. 
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Table 24VIROLOGY RESEARCH UNIT 
Resource utilization by activities for the years 

1988, 1989 and 1993 

RESEARCH 


Crop Irprovement 

Crop Protection 


Exploratory & Methodology Development 


TOTAL RESEARCH 


INSTITUTION BUILDING & 14ETWORKING 

Training 


Conferences and Seminars 


Documentation & Inforati6n 


Counseling/Advising tARS 


Technical Assistance 


Network Coordination 


TOTAL. INST. BUILD.& NETWORKING 


T 0 T A L S 

1988 1989 1993 

% % 

40.0 39.0 12.0
 

10.0 10.0 10.0
 

16.0 16.0 26.0
 

66.0 65.0 48.0
 

5.0 6.0 10.0
 

5.0 5.0 8.0
 

5.0 5.0 6.0
 

10.0 10.0 15.0
 

5.0 5.0 9.0
 

4.0 4.0 4.0
 

34.0 35.0 52.0
 

100.0 100.0 100.0
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Genetic Resources 

The germplasm collections at the mainly as a result of poor storage 
CGIAR centers increase in value with conditions; and as basic evaluation 
time in two ways: as a source for genes proceeds, the effort in breeding can 
in landraces progressively eroded in focus on the promising samples. 
the codntryside arid as a source of 
information obtained during screening CIAT is now reaching a phase of 
to identify useful properties. In its consolidationin se o f its collections. 
work, CIAT's unit, under the direction Collecting is becoming carefully tar­
of a botanist, is able to t:ike advantage geted; the documentation system will 
of economies in scale in maw',' act;".- become increasingly useful; and, par­
ities, as ti Lcenter houses the largest ticularly, the improved storage facil­
collections in the world for beans, ities, at present under construction, 
cassava and tropical pastures grasses/ will reduce future germplas main­
legurnes. tenance costs. 

'Fie collections ar; the foundation For the three conmodities, activities 
upon which all crop development i are similar, incluKing: 

built anrd frofm wlhich links with iM- Assembly of germplasn through 
tlOrial prograls evolve. Germplasm is collecting missions or through in­
invariably collecf , I with close coupe- corporation of samples from na­
ration from national scientists, and tional collections. 
duplicate collections ate deposited in 
iiational storage. The rich diversity of ° Documentation on origin and 
stored gerinplasm will increasingly be characterization of samples. 
needeJ- d to sustain plroduction in the 
face of future tlhreats from pests and 0 Con;i iv ,tian (samples to be 

stored as seed are multiplied,diseases. 
dried, packed and stored at low 

The CIAT collection iilclud(es species temperatures). 
of Phaseolus vith great differences in 
environmental tolerance ma yginal Appreo pri at e duplication of 

' .peoples; and a gre t ia ni( mof forage samples and storage for security 
species icluding trees umd bushes at other institutions.
 
that may entable not only increased a Distribution free of charge to
 
production in tropical pastures but the othei countries after inspection
 
rehabilitaticn of degraded lands. by the Seed Health Laboratory.
 

As the collections have become in- * Training national scientists on the 
creasingly corin:ehensive, the expec- job and, occasionally, through 
tation is that activities in collecting will special courses for particular 
decline; as storage systems improve in groups. 
efficiency, maintenance costs will also 
decline (particularly the cost of routine The unit has collaborated with 
field rejuvenation, which is necessary IBPGR in projects to collect cassava, 
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beans and tropical pastures species in 
various parts of the world. In addition, 
collection missions organized by 
IBPGR have contributed to the range of 
variability at CIAT. Collection work has 
been complemented by collaborative 
research on in vitro storage of cassava, 
for example, to developa model system 
for vegetatively reproduced crops. 

Resource Requirements 

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

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

ln 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 Resources Unit. As the tech-
niques for elimination of hacterial and 
fungal diseases will be routinely ap-
plied by the staff in the Sed Health 
Laboratory, the stalf in th, Genetic 
Resources Unit will turn its attention 

to eradication of virus and nematode 
problems in germplasm. 

The budget includes provisions for a 
temporariay greater investment of re­
sources to prepare and transfer collec­
tions to the new storage facilities. 
Samples will be multiplied and reju­
venated by 3 field grow-out to provide 
sufficient seed for the working collec­
tion (i.e., for 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 attention to be 
given to testing of the viability and 
germination of stored samples. 

During the next 5 years, the alloca­
tion of resources (Fable 25) will change
only slightly as a reflection of the unit's 
increase in efforts devoted to con­serving the Manihot collections, when 
parameters for in vitro maintenance 
emerge from the collaborative re­
search project with 'BPGR. Activities 
in quarantine clearance, field rrmulti­

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 u1i will attempt to forge and 
strengthen research links with other 
institutions in areas such as seed 
physiology and pathology, gene pool 
ideniification, wild species and in­
terspecific hybridization, and in other 
areas to be identified. There are op­
portunities for further collaborative 
pr ojects such as one under way with 
the University of Gembloux (beans). 
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Table 25 
GENETIC RESOURCES UNIT 

Resource utilization by activities for the yearr 

1988, 1989 and 199.1 

1981 1989 1993
 

RESEARCH % % 

Genetic Resources 68.5 67.5 65.5
 

Cielp Inprovement 8.8 9.8 11.8
 

Crop Production 3.3 3.3 3.3
 

Crop Protection 5.0 5.0 5.0
 

TOTAL RE3EARCH 85.6 85.6 85.6
 

INSTITUTION BUILDING & NETWORKING
 

Training 5.8 5.8 5.8
 

Docluentation & Information 4.6 4.6 4.6
 

CounseLinq/Adviting NARS 2.0 2.0 2.0
 

Technical Assistance 2.0 2.0 2.0
 

TOTAL INST. BUILD.& NEfWORKING 14.4 14.4 14.4
 

T 0 T A L S 100.0 100.0 100.0
 



Seed Unit 

Since its creation in 1979, the Seed 
Unit at CIAT has contributed to the 
public and private seed sectoi-s of Latin 
America and the Caribbean by offering 
training and technical consultations. 
Atthe same time, it has participated in 
technology transfer through the pro-
duction and multiplication of basiceeofimproved germplasrn.

eed of iposemination 

After 9 years, during vliich 1425 
people received training in seea-
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 on 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 corn-
modities and those of other IARCs 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, to develop 
nonconvenitional seed production 
activities, specially in areas where the 
existing -'eed sector sniows little in-
terest in CIAT or CIMMYT coromod-
ities. In addition to serving as a vehicle 
to transfer improve:d genotypes from 
the reseach in1stitutions to the farmer's 
fields, good-qualityseed 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
of improved varieties. 

Developing plans and policies to 
orce d ado 
traints. 
Designing and adapting tech­
nologes and strategies to support 

seed production, including those 
appropriate for small farm groups. 

a Upgrading human resources. 

estabih andtuprings 
research and technical networks 
to foster integration of efforts. 

Its activities are grouped into live 
ares: human resource deve!opmnent, 
seed-related research, seed produc­
tion, seed testir y and documentation. 

Human Resource Development 

CIAT-based advanced courses and in­
service training concentrate on seed 
production, quality control, seed con­
ditioning (drying, processing and 
storage), anl nonconventional sys­
tems, with emphasis on CIAT con­
modities. Training for trainers will be 
an essential component to promote in­
country courses oriented toward 
solving specific constraints. Thesis 
research opportunities will be ex­
panded to promote work on seed 
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technology research and organization 
of seed systems for small-farm groups. 

Workshops and seminars will be 
carried out at CIAT with leaders, re-
searchers, nolicymakers, donors and 
others from both the public and private 
sector to assist in the formulation of 

adequate strategies and plans to 
n ed 

strengthen national seed progra:ms. 
stretiongth nl s rogr~ii. 

Seed Research 

Research on seed technologywill work 
on field production for CIAT corn-
modities as well as drying, condition 
ing and storage. Applied research to 
support cor modity programs wi!l 
focus on screening technologies for 
seed quality characteristics, drill box 
surveys, field deteriora ;a ,i ;ir mcn,arin 
quality-testing metrods, and appro-
priate technologies for small-scale 
seed produ.,tion. 

ResearchoICrorganizationa, aspects 
of seedJ production will errpharwze the 
development r4 methods to diagnose 
institutional c'r istra inits for tie de­
velopmcc;t of small-scale sys teins, 
design ing alternative n dels ac-
cording to comrnmoditoe,; arid socio-
econotic circilirstances. 

Other Activities 

The unit will, vvlren necessary, produce 
breeder arid basic seed to accelerate 
iniial I Ml 1 iicaier phases in national 
programns.Also, it will concentrate on 
the identification of scientific and 

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 

i tee s incld ing a d triais, 
mateials including audioitutorials, 

videos, handouts and reference books. 

Resource Requirements 

Starting in 1989, the unit will require 
additional resources to provide quality 
control services to the CIAT programs 
(physiolonical, genetic and sanitary 
apects) for seen distributed to national 

reo r fron t es hiS GRU 

The two current sonioi staff are 
essential to continuearctvities through 
1993 (Tables 4 and 5), and they will 
daw on support from visiting scien­
tists, short-term consultants, post­
doctoral fellows and national scien­
ists. 

Emphasis within the unit will gra­
dually change, as will the allocation of 
resources by activity. Increases are 
expected for humLan resource devel­
opment at the country level, research 

on the development of small-scale 
systems, diagnosis and planning, and 
seed-quality testing services for CIAT 
commodity programs, whereasthe pro­
portion devoted to conferences and 
short courses at CIAT headquarters 
will decline (Table 26). 
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Table 26 

SEED UNIT 
Resource utilization by activities for th, years 

1988, 1989 nnd 1993 

1988 1989 1993 

RESEARCH 
 % %
 

Crop Production 
 11.0 11.0 13.0 

Anatysis 8.5 9.0 11.5 

Exploratory & Xc.thrdoAogy Developmen.n 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
 

Documentation & Information 10.0 10.0 8.0
 

Counseting/Advising NARS 
 6.0 6.0 6.0 

Technical Assistance 8.0 8.0 6.0
 

Network Coordination 
 3.0 2.5 2.0
 

TOTAL INST. BUILD.& NETWORKING 
 75.5 75.0 69.5
 

T 0 T A L S 100.0 100.0 100.0
 

f/ 
.1) 


