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CONSULTATIVE GROUP ON INTERNATIONAL AGRICULTURAL RESEARCH

TECHNICAL ADVISORY COMMITTEE

Adex F. McCallas
Chair

Davis, California, January 31, 1990

Dear Dr. Hopper,

I have the pleasure to submit to you the report of the Third
External Program Review of CIAT which was conducted in September 1989
under the chairmanship of Dr, John Coulter., The report was considered
together with that of the External Management Review in the presence of
its Chairman, Dr. Vijay Vyas, at the 50th Meeting of TAC in Washington
D.C. in October 1989. CIAT was represented by Dr. Frederick Hutchinson,
Chairman of the Board of Trustees, Dr. John Nickel, Director General,
and other members of senior management.

TAC has prepared a commentary summarizing its reactions to the
EPR and EMR reports and their recommendations. This commentary,
together with the reactions of CIAT to the external reviews, is attached
to the report. ‘

TAC was pleased that both Panels found CIAT to be a well-
managed institution with solid achievements, excellent staff, strong
links with national programs and advanced institutions, and generally
approved of CIAT’s vision as it entered its third decade, TAC endorsed
the recommendations of the Review Panels and offered some additicnal
points for CIAT's consideration. CIAT has recently develo a draft
strategic plan for the 1990s which it has shared with the Committee.
TAC would welcome an opportunity to discuss CIAT's strategic plan when
finalized, '

We concluded that CIAT is a productive and efficiently
organized Center. TAC is pleased to recommend continued strong CGIAR
support for the Center.

Sincerely,

N Ce

Alex F. McCalla
Chairman, TAC

Dr. W. David Hopper
Chairman, CGIAR

1818 H Street, N.W.
Washington D.C, 20433
usa

Mai address: Technucal Advisory CommvCGIAR, Universay of Caldfornia, Daws, CA 95616
Tet (918) T52-8648/0648 — Telex: MB-531-0785 — FAX (818} 752-8572
Othice Location: 218 € 8¢, Suste 20, Daws, CA
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TAC COMMENTARY ON CIAT EXTERNAL REVIEW REPORTS

TAC commended the Chairmen and Members of the External Review
Panels of CIAT for the in-depth appraisal of the work of the Ceatre. Tt
wag pleased that both Panels found CIAT to be a well-managed Institution
with sclid achievements, excellent staff, strong links with national
programmes and advanced institutions, and generally approved of CIAT's
vision gs it entered the next decade. TAC endorsed the recommendations
of the Review Panels and offered some additional points for CIAT's
consideration. TAC had received a draft of CIAT's Strategic Plan Ffor
the 1990s and would welcome an opportunity to discuss CIAT's response to
TAC's commentary on the External Reviews as the Strategic Plan was
finalized.

Conduct of the Review

TAC approved of the procedures the Panels used in conducting
their Reviews. Tt appreciated the efforts made in conducting country
visits, and the intensive consultations with CIAT staff and their
collaborators. TAC was aware that the External Programme Review Panel
based its conclusions on an extensive analysis of the issues considered,
but all of these were not included in the report. This was unfortunate
because the Committee's consideration of the Review would have been
facilitated if the analysis had been presented wmore fully in the written
report. However, this did not imply a digagreement with the
observations of the Panel.

Strategy and Programmes

TAC was in general agreement with CIAT's approach in developing a
strategy for the 1990s. TAC would welcome greater clarity as to the
analyses thar led to CIAT's judgements as reflected in its drafc
Strategic Plan. The Committee supported CIAT's efforts to ensure an
approptriate balance between programmes, and appreciated the Panel’s
ohservations on this matter. TAC would like to be kept Informed of the
results of ongoing studies on this issue by CIAT such as the congruence
analysis now in propgress. Specifically, TAC would welcome more
information from CIAT as to the justification for the retention of its
ongoing programmes, and the exclusion of possible new Initiatives,

The Panel, as does TAC, commended CIAT for 1ts commitment to
attend to the needs of disadvantaged producers which was reflected in
its focus on low-input strategies; but the Panel also expressed doubt
about the long-term viabllity of this strategy. 1In 2 subsequent version
of the Strategic Plan, TAC would appreciate a clearer articulation of
CIAT's low input strategy with respect to the sources and amounts of the
additional inputs required to sustain the yield increases CIAT projects
to be necessary, and to time-scale considerations.

TAC was 1in general agreement with the Panel's recommendations on
the Centre's activities. The Committee would like to make the following
further comments on CIAT's commodity research programmes.
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Beans: TAC recognized the pregress made by CIAT in varietal
development but was concerned about the slow adoption by farmers of
improved bean varieties. The Committee would appreciate elaboration of
the rationale for the present size of the Bean Programme, both in
absolute terms and in relation to the other three commodity programmes
of the Centre.

Pastures: TAC was impressed by the improved techmnologies

-develcped by the Pastures Programme, and welcomed CIAT's efforts in

studying the problems of their adoption by farmers. The Committee
sugpgested that CIAT counsider giving greater attention to integration of
pasture production in smallholder farming systems of Central America and
Asia. The Committee also supported CIAT's efforts to obtain pasture
germplasm from other institutes and agencies such as JLCA and CSIRO.

Cassava: TAC would welcome more information as to how the
results of the CIAT cassava demand study had helped to sghape the
directions and activities of the Cassava Programme. It noted that the
study on cassava demand in gub-Saharan Africa was not vet completed, and
referred to the critical comments previously made by TAC about the
nature and size of rthe Cassava Programme. In a revision of the
Strategic Plan, TAC would appreciate provision of more information on
the rationale and 3justification for the present allocaticn of efforts to
various components of the Programme, especially post—harvest activities
such as drying, processing and marketing.

Rice: TAC noted the significant impact of the Rice Programme and
agreed with the Panel's recommendations with respect to this Programme.
1t was pleased to note the Centre’s efforts to Improve the methods used
in the research process.

Socio-Economic Research

TAC concurred with the Panel that CIAT's strategy of inclusioen of
socio—economic research within multidisciplinary commodity programmes
had worked very well. The Committee was pleased to note the strong
interactions that took place between the commodity team workers and the
contributions by social scientists in the process of setting priorities
for biological research within programmes.

TAC noted that CIAT's management was glving greater attention to
setting priorities across programmes and that its programme ecounomists
were making a contribution to this process. The Committee wished to
encourage this type of intradisciplinary activity across programmes. If
CYAT implemented its plan to create an additional programme on
agro~ecologlcal research and resource management that would work across
commodities as well as ecosystems, it may consider the incorporation of
socio—economics research that would focus on this and other activities.

Training and Information

TAC commended the Panel for its thorough review of CIAT's
training and information activities and concurred with the Panel's
recommendation that CIAT explore ways to achleve wider awareness gnd
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preater use of its SINFOC (Scientific Information Centre} commodity
collections. It also supported the Panel's recommendation that CIAT
review the scope ahd timing of its training programme in consultation
with commodity programme and national research leaders.

Programme Organization and Management

TAC concurred with the External Review Panels that CIAT was a
well managed and effilclently organized Centre. The Committee agreed
with the recommendations made by the Panels with respect to optimal
organization of management and awaited the new Director General's
inltiatives in this regard. The Committee would like to stress that the
incoming Pirector Gemeral should have flexibility to implement the
recommendations of the Panels based on his judgement, and that of the
Board of Trustees, in the context of the long-term strategy of the
Centre.

TAC supported the Panel's recommendation that CIAT establish a
biosafety committee to ensure coordinated supervision of bioresearch
activities and to monitor requirements for the release of genetically
altered material. Inter-Centre consultation on this toplic would be
desirable.

Resources and Facilities

TAC noted with satisfaction the Panel's conclusion that CIAT's
facilitiés were excellent and that the level of resources avallable to
fhe Centre was adequate io relation to its present activities and
planned future programmes.

Relationsghips with Other Organizations

TAC was very pleased that the Panel found excellent relations to
exiat between CIAT and its staff and its collaborators in national
programmes, advanced institutions and other CGIAR Centres. TAC was
pleasad about the high regard in which CIAT was now held in the
countries where it worked. The Committee would welcome further
information on the role of the private gector and of the non—associated
centres in CIAT's future research strategy.

R A S 3 o S0 iy

S

[ ——

v e



us e S s b o8 0 1

NI IFRENTY s E AT

vii

Centro internacional de Agricultura Tropical CiA_[

CIAT RESPONSE T0O THE REPORT OF THE
THIRD EXTERNAL PROGRAM REVIEW

The CIAT Beard and Management commend the TAC for the selection
of a well gualified and balanced External Program Review (EPR)
panel. We commend the team members for the great diligence,
thoroughness and sound judgment exercised in their prodigiocus and
complex task carried our within a very tight schedule and
involving arduous travel to distant peints. We wish to
particularly register our appreciation for the adroit leadership
given to this task by the EPR Chairman. We also value the
openness and thoroughness demonstrated by the team in the many
discussions they held with program leaders and scientists and
with the Center management.

The CIAT Management, the Board Program Committee and the full
Board of Trustees have thoroughly reviewed the information
contained in the written and verbal reports of the EPR Panel and
are in general agreement with the overall conclusions and
recommendations made. We particularly appreciate and agree with
the overall assessment of the Center's program activities and the
endorsement of the strategic plan.

We have carefully considered the recommendations, suggestions and
observations contained in the report, and have given particular
attention to those that might regquire some modification to the
strategy and operations of the Center and its programs. We
recoghize that the EPR report is addressed to the TAC and will be
submitted for final approval by the CGIAR; thus we will reserve
final judgment on key issues until we have received the views of
the TAC and the CGIAR. However, we also considered the report of
the EPR as a valuable input into the strategic planning exercise,
now being completed. The presentation of the EPR report was
especially timely in that it came at the sanme time the Board was
considering the final draft of the Center's strategic plan for
the 1990s. We have, therefore, already taken some of the
recommendations and suggestions into account in the final version

- of that plan. Specifically, we agreed with the comments in

section 3.7.2 (p. 67) of the report drawing the attention of
CIAT's policy makers to the need to pursue the topic of resource
allocaticon among commodity programs in greater depth and be
eventually prepared to modify the use of CIAT's rescurces in the
coming years. The matter, although discussed during the planning
process, had not been explicitly stated in the draft version of
the strategic plan. In response to this recommendation we have
added a section in Chapter 3 of the strategic plan on "commodity
balance," in which we elucidate the criteria that have been used
in the past to evolve the current commodity mix and resource
allocations among them, and those that will be used in
considering any modifications to these allccations when the
operaticnal plan is developed.

Mailing address. Apdo aéren 6713, CALL COLOMBIA, Teiex QB768 CIATCO ITT Dialcom D 57 CGIA0T FAX 67 3-647243 Tel 57:3-675060
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Three recommendations came out of the joint chapter on
"oOrganizational Structure and Process" (Chapters 6 of the EPFR and
3 of the EMR report). These are:

* that top management of CIAT be redefined to incorporate
the third level in the hierarchy (the Program Leaders) and
that a Management Committee be established, to be chaired
by the Director General and to meet regularly and
frequently, with an advance agenda and formal minutes
recorded; {23)

* that the incoming Director General, in consultation with
the Board of Trustees, evaluate the current organizational
structure in the light of the criteria listed by the
Panels; (24)

* the appointment of a Coordinator of Research Support to
supervise the work of CIAT's advanced biology units as
well as the other research services in the interim. (25)

The CIAT Board and Management considered these issues as
important and interrelated and initiated a thorough discussion of
them. There was broad agreement with the general objectives of

" these recommendations but misgivings about the practicality and
desirability of some specific aspects. We considered that it
would be premature to make final decisions on these until the
incoming DG has had the opportunity to study these matters and
make his recommendations to the Board. Early action on these
matters is anticipated. '/ X - - : "/

On all other recommendations we are in substantial agreement with
the EPR Panel; in most cases steps to implement them were already
underway before the Review, and the recommendations usefully drew
attention to the need to give greater emphasis to these matters.
We record our comments on them below, chiefly for clarification
purposes.

Panel recommendations:

(1) that a greater effort should be made in the Bean Program,
with the GRU, to increase germplasm screening activities and
to speed up the processing of backlogged materials;

CIAT agrees with the need for more rapid processing and
screening of the germplasm collection in beans. CIAT
has successfully negotiated with ICA for the
constructicon, near Bogotd, of a long-awaited facility
which will provide greatly increased guarantine
capacity in Colombia. While CIAT has had contracts
with other organizations in third-country quarantine
projects, these have proved insufficient in relation to
the backlog of those 9,000 viable materials which
remain unprocessed at this time. This increased



(2)

(3)

(4)

ix

quarantine capacity in Colombia, combined with the
continuing activities in third-country quarantine,
should reduce the backlog to a normal level within the
next three years. Screening of germplasm is a
continuing activity and most of the 25,000 presently-
processed materials have been screened for a range of
disease and insect resistances and specific plant and
environmental characters. As new material is processed
through quarantine it undergoes the same screening
process. (See strategic plan, p. 20.)

that CIAT take steps to assemble information on the
occcurrence and distribution of major constraints to bean
production in Africa:

CIAT agrees that the information on major constraints
in Africa should be assembled in one analysis. At the
moment information is available from all three regional
programs with respect to the major constraints in each
country. A bean map has been prepared for Africa and
this is being revised and updated with new information
being gathered by the economist who was recently
appointed to the African program. This information,
combined with what is already available, and together
with an updated map, will be analyzed in the near
future and presented in one report which will outline
the degree to which bioclogical, environmental and
soclioeconomic constraints are affecting bean production
in Africa.

that the Rice Program pursue more actively the use of
population improvement methodoleogies like recurrent
selection;

CIAT agrees, as evidenced by the fact that the Rice
Program recently recruited a breeder with such an
expertise. The Program has also developed male sterile
lines for recurrent selection in the uplands and is
transferring this character to the irrigated lines.
(See strategic plan, p. 37.)

that, since the yield trials have frequently shown rather
poor statistical precision, the Rice Program make a serious
effort to explore the reasons:

CIAT agrees, noting that the area in guestion is an
ecosystem in which neither it nor other IARCs have
previous rice experience, and with a unique set of
environmental constraints. Having identified many of
these constraints, the Program has responded by
increasing the size of its experimental plots, the
number of replications and the sampling methodology.

HRAPIARI, 4 WA S e s ooy
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(5)

(6)

(7)

that the GRU should intensify the effort to have experts
decide on a manageable core collection consisting of a
limited number of accessions that contain an appropriate
amount of genetic variability;

CIAT agrees on the need to create core collections. At
the moment, however, consensus within the scientific
community as to what precisely constitutes such a
grouping is lacking. It is agreed that core
collections would allow the assembly of a key,
representative set of materials which could be used for
characterization studies, including work at the
molecular level, and for provision of germplasm which
is generally representative of the wide range of
germplasm availability in the various collections at
CIAT. CIAT will closely monitor the current debate on
this subject to assist in formulating its own policies
towards core collections. In the meantime there is
need to reduce the collections to more manageable
numbers by identifying duplicates. The GRU will
continue to work along these lines using various
genetic markers. (See strategic plan, p. 45.)

that, considering the increased activities necessary for the
tropical pastures and cassava collections and its great
genetic variability, CIAT seek resources for adequate
staffing for the Genetic Resources Unit;

CIAT agrees that increased resources for the Genetic
Resources Unit will be necessary as the Unit
increasingly takes over responsibilities for the
tropical pastures and the cassava collections. The
arrival of the new Unit Head in late 1989 will
facilitate reassessment of the Unit's requirements,
which will be addressed within the limits of funding
available to CIAT.

that CIAT considers duplicaticn of the collection and the
maintenance of a collection of sexual cassava seeds, as
insurance against the possible loss of the living cassava
¢collection maintained in tissue culture;

CIAT agrees on the need to duplicate the cassava
collection., This will have to be done comprehensively
using various methodologies. The cost of duplicating
international collections by meristem conservation in
cther institutions tends to slow the use of this
methodology for duplication. A collaborative project
propesal has been presented to IBPGR for a feasibility
study on the use of sexual seed as a conservation
media. It seems appropriate for CIAT to develop basic
research on the concepts underlying the use of sexual
seed conservation in cassava as one complementary means
for conserving the collection. The other possibility
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is the use of cryopreservation, which is already under
study at CIAT in collaboration with IBPGR. If a
breakthrough can be achieved in this area it may be
possible that the whele collection (either as meristems
or sexual seeds) can be duplicated and stored in liquid
nitrogen at far lower costs than any of the other
methodologies. (See strategic plan, p. 45.)

(8) that even greater efforts be made to find special funds and
other resources to allow the BRU to expand;

CIAT agrees with the need for the BRU to expand its
activities and every effort has been made to develop
collaborative research projects in developed and
developing countries which can provide an expanded
overall effort on the CIAT commodities in which the BRU
would play a crucial part. The development of the
advanced research networks should be seen as a
particularly effective means by which collaborators in
advanced laboratories can increase and better
coordinate their research efforts on CIAT commodities.
CIAT is also seeking special funds for advanced
research at headquarters on work for which we have a
comparative advantage. Many such special projects at
CIAT will be in conjunction with collaborative research
projects taking place in other institutions. (See
strategic plan, p. 46.)

(9) that an internal biosafety committee be established very
guickly:

CIAT agrees that a biocsafety committee should be
established. 2 survey will be made of similar
committees in other institutions in order to establish
the guidelines by which the CIAT committee should
operate. In establishing this committee CIAT will take
into account any biosafety guidelines which may be
established by the Colombian Government.

(10) that CIAT management give greater attention to clarifying
the role and future responsibilities of the AESU:

In its strategic plan CIAT has proposed the undertaking
of a study to determine what role the Center should
have in an ecosystem~focused appreach, and whether or
not a new program should be created to deal with
sustainability issues. Any alteration of the Unit’'s
current role will await the outcome of such a study.
{See strategic plan, p. 21.)

(11) increased attention to the needs of program experiments in
decisions on commercial cropping by Station Operations:



xii

CIAT agrees that a proper balance is required between
commercial operations and the need to attend program
experiments. The Deputy Director General in charge
will be evaluating the needs of the programs in order
to ensure that experimental use continues to receive
preferential treatment.

(12) integrated strategies across CGIAR Centers in dealing with
national programs, particularly in non-mandate specific
activities such as management training, on-farm research and
networking, and in areas of overlapping mandate such as the
maize/bean intercropping so important in Latin America, the
Caribbean and Africa;

CIAT agrees, and has already initiated such efforts, as
shown by the agronomy trials training course held in
Ethiopia in conjunction with CIMMYT, the joint training
courses on grain legume research held in Africa in
conjunction with IITA, and the forthcoming Central
American regional training program in on-farm research
(also with CIMMYT). (See strategic plan, p. 13.)

(13) being selective in responding to the broad range of demands
that have come out of NARDS consultations;

CIAT agrees that it cannot respond equally to all
requests or suggestions that result from our constant
interaction with NARDS. We believe that we should be
involved in only those in which we have a comparative
advantage. It is encouraging to note that, in contrast
to the consultations related to the development of the
first plan "CIAT in the 1980s," when many suggestions
were made that various commodities be added to our
portfolio, 19 of the 20 NARDS' leaders who responded on
this subject in our recent questionnaire agreed with
the statement: "CIAT's current commodity mix is the
right one." However, the "demands" are usually not in
relation to additional commodities but rather for types
of technical assistance, training, development
activities and location-specific research that might
best be done by others. We agree that we need to
strike a balance between being responsive and saying
"no" when appropriate. (See strategic plan, p. 13.)

(14) that, commending CIAT's effective development of the
steering committee model and network activities in Africa
and Latin America, the Center continue its support for these
efforts;

CIAT agrees that steering committees are an effective
means for regional integration and participation and
will continue such efforts. An important consideration
is the financial resources required to guarantee the
future existence of network activities and steering
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: committees as CIAT involvement in a particular regional
j network is scaled down. (See strategic plan, p. 22-23)

(15) that in view of CIAT's success in working out a model for
collaboration with EMBRAPA in Brazil, in cooperation with
IITA, in relation to the Cassava Program for the semi-arid
parts of Africa, the Center continue to work toward similar
outreach plans with other highly developed national systems;

Bt ot il s by g

CIAT agrees that the model being proposed for Brazil/
CIAT/Africa cooperation is an example of the type of
cooperation that can be effective without the inherent
dangers of other bilateral arrangements. At the moment
negotiations are in progress and it is expected that
extra~-core funding will be obtained. The possibilities
for other such arrangements will be limited by the rate
at which national programs develop sufficient strength
to assume international responsibilities. (See
strategic plan, p. 12.)

§ (16) that CIAT headquarters reinforce the efforts of its staff in
; Africa for inter-Center collaboration in training and
research;

CIAT agrees on the importance of inter-Center
cooperation, a primary feature of our regional
programs, particularly in Africa. CIAT and CIMMYT have
also developed jeint activities more recently in Latin
America. It is felt that this type of inter-Center
cooperation is an effective nmeans for reaching national
programs so that training efforts avoid duplication and
are fully integrated with one another. CIAT will
continue to seek collaborative linkages with other
international centers and regional organizations.

{17) that CIAT pool its knowledge and experience with others,
including ISNAR, for the training of research managers;

CIAT is still exploring ways of making its research

: management experience available to NARDS. Any specific
; training activity on this subject will be coordinated

i with ISNAR, as agreed at last year's IARC workshop
"Human Resources Development through Training."

(18) CIAT contact with other Centers for an integrated approach
on sustainability;

! This is the approach envisioned by CIAT, particularly

3 if the Center expands sustainability activities to the
ecosystem level. The strategic plan (p. 20} refers
specifically to the need for an interinstitutional
approach to the American tropical forest ecosystem. 1In
addition, the joint CIAT/IFPRI project "Natural
Resource Management and Agricultural Development in the
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Humid Tropics"™ began a year ago and the first workshep
will take place in Peru in November 1589%. (See
strategic plan, p. 20.)

(19} that CIAT systematize its on-going inventory of national
program training needs and its schedule for filling them.
This will require consultation not just with leaders in
commodity research programs but with national research
leaders;

CIAT agrees, and a specific objective to this end is
included in the strategic plan (p. 51).

(20) that CIAT explore ways to get wider awareness and greater
use of its SINFOC commodity collections and other
bibliographic resources;

CIAT recognizes the need to improve NARDS' use of its
information services. Improved mailing list software
has recently been incorporated and activities to get

better distribution lists from CIAT and NARDS' staff

are in progress. (See strategic plan, p. 50-51.)

(21) attention to the balance between demand for services from
the publication program and resources available for it:

CIAT agrees. We consider the solution to be
categorization and prioritization among publications
rather than increasing resources.

(22) careful analysis of policies for pricing publications and
other CIAT materials to make sure they accomplish the
desired distribution;

CIAT agrees. A recent example of careful pricing comes
from one of CIAT's latest publications: traditional
production would have lead to a cost of US$38.80 per
unit. After careful analysis of the various cost
components, a high-guality product was produced and
made available for $16.00. However, it is recognized
that money transfer is alsc an important barrier to a
wider distribution in the ILatin American market, where
CIAT has a unique language role to play.

(23, 24 and 25)
See third page of this response.
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27 September 1989

Dear Dr. MecCalla,

On behalf of our Panel 1 have pleasure in forwarding the report of
the Third TAC External Program Review of the International Center of
Tropical Agriculture (CIAT). We used the teryms of reference for external
program reviews and the list of additional questions which the Panel
received from TAC as our guildelines.

Due to changes in dates of Board and Program Committee meetings at
short notice, 1 alone was able to attend these meetings. However, the
Panel visited CIAT from June 10-17, when it heard presentations by the
Program Leaders and their staff and was able to visit fleld activities
both in Colombia and Ecuador. Subsequently some of the Panel members
visited Brazil and Costa Rica while others visited Thailand, Ethiopia,
Tanzania and Rwanda. These fleld trips gave the Panel members an
excellent opportunity to understand CIAT's networks and the national
research programs supported by them. During the fleld trips we were
accompanied by members of the EMR Panel and the two Panels had joint
discussions with the CIAT scientists and with hast government officials.

These initial meetings, visits and discussions gave us a very good
overview of CIAT's research, an opportunity teo meet with most of its
outposted staff, to assess host government reactions and the chance to
collect the more relevant lirteratvure on the Center activities.

During the course of the main review from Sept. 10-29 the Panel's
work focussed particularly on the planned developments of CIAT's programs
as expressed in the Strategic Plan. At the same time the Panel discussed
in some detaill the on-golng research, training and research support
programs to study how they might meet the challenges of the future.

We would like to express opur special thanks to the Board, the
Director General and his Deputies, and the staff of CIAT, including the
outposted staff, for the extremely helpful way in which they approached
the time-consuming task of providing us with information and an
understanding of thelr work.

Br. Alexander F. McCalla

Chair

Technical Advisory Committee/CGIAR
University of California

Davis, CA 93516

USA

R



xviii

It has been a pleasure for us to work with our colleagues in the
EMR Panel, Our many joint discussions gave each of the Panels a better
understanding of the other’s tasks. Panel members have asked me to
express to you their appreciation of the opportunity to serve on the Panel
and I, in turn would like to extend to them my sincerest thanks for the
enthusiasm and industry with which they tackled the task.

Finally, we would like to give our special thanks to Dr. Michael
Collinson of the CGIAR Secretariat and Ms, Marioara Lantini from the TAC
Secretariat. Their industry and willingness to work long hours made our
task very much easier,

Yours sincerely,
A

B /‘ky&g&::w{,{,g‘
./ Johti Coulter

Y thairman
CIAT External Program Review Panel
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EXECUTIVE SUMMARY

This Third External Program Review sees CIAT entering its third
decade with twenty successful years behind it. The Center has a
longstanding reputation for imaginativye decisions on changes of course
and, more recently, for innovative links with its mational system partiners
in the global agricultural research system.

strategy

The Center’'s strategy paper "CIAT in the 1990s" reflects the
emergence of food self-reliance as a philosophy for freeing preduction
forces to feed the world's poor. Prominent features of the stratepy are
an evolving interface with CIAT's national system partoers - including the
devolution of some crop improvement and training activitles te stronger
partners - and z move upstream towards a higher proportion ¢f strategic
research. Both are underpimned by a heightened awareness of the need for
sustainable land management and sustainable natiomal research efforts.

While the strategy paper carefully addresses the question of
balance in these importaﬁt dimensions, it is less explicit on the balance
across CIAT programs. This has been relatively stable over the last
decade and the Center’'s plans see this historical balance continuing. The
Panel asks CIAT to carefully consider whether the balance across programs
will continue to be appropriate through the 1990s.

Achievements

The Center has had solid achievements from its commodity programs.
National systems have released forty-six bean varieties incerporating CIAT
material and these are grown on some 330,000 ha amnually, mainly in Latin
America and the Caribbean. The PBean Program's nationally driven regional
networks are leading the way to a closer partnership with national systems
in Afrieca,

The Cassava Program has played an important role, collagborating
with IITA and others, in the successful biological contrel of the
mealybug, rampant in the msjor cassava growing areas of Africa. 1t has
stimulated an opening of new markets through novel utilization technology
in both Colombia and Ecuader.

The Rice Program maintenance research has helped to sustain the
major increases in rice production in Latin America. Its new joint :
venture with the Tropical Pasturgs Propgram into rice/pasture svstems for
the Llanos is an exciting prospect.

Andropogon gayanus and §tyleosanthes capitata, developed by the
Tropical Pastures Program, is being used commercially on substantial areas

of the Colembian Llanos and Brazilian Cerradeos, and on a smaller scale in
other countries. Grass legume mixtures from the Program offer improved



productivity and more stable production systems. Given appropriate
policies such systems will inhibit further encroachment inte the humid
forest areas.

Training offered within commodity programs has done much to
reinforce national capacity. The Panel recognizes the effectiveness of
the CIAT ‘Training Associate’ model for headquarters training and notes
user satisfaction with both course content and training materials.
Similarly users have high praise for CIAT's information service.

CIAT also has solid achlevements as a Center. Its perceptions of
the future drew it to support upstream research units which have already
made significant contributions to the commodity programs. Its philosophy
and close interactions with its national system partners have driven the
Center to identify productive collaborative mechanisms. Results are seen
in the use of steering committees by its regional programs, in the
energetic fostering of research networks, in the use of funds for
contracting out research to developing country institutions, and in the
willingness to support a role for strong national programs in regional
research, :

Research

The Panel commends CIAT scilentists for thelr commitment and hard
work. It commends Center management for fostering an atmosphere in which
commitment flourishes. The Panel was impressed with the scientific work
pursued by CIAT's Programs and Units. It appreciates the iIncreasing
understanding of the physiological basis of resistance and the new ideas
on the intensity of challenge, and the nature of durable and partial
resistance, flowing to the breeding programs. The Panel was pleased with
the widening collaboration with centers of excellence, enlarging the
resource base focused on solving problems of key importance to CIAT's
clients.

The Panel endorses .the shift to research on yield potential and
abiotic stresses in the Bean Prorram and urges it, together with the GRU,
to accelerate the processing of the backlog of collected genetic material.
The Cassava Program and BRU are commended for the in vitro tissue culture
collection. The Panel feels it important to duplicate the collection as
soon as possible; it needs constant care and events beyond CIAT's control
may threaten this. The Rice Program has made a significant contribution
to the rapid development of rice research in national systems. The Panel
commends the program for its awareness of this growing capacity and its
planned response to move upstream in its germplasm improvement. Some extra
attention to experimental design and analysis would be justified by the
Program. The Tropical Pastures Program faces the dilemma of a reduction
in its germplasm collection aétivities at a time when the rapid expansion
of land use in its mandate areas threatens the survival of many species.

The Panel recognizes the serious and effective efforts made by the
Center in setting up the advanced research support units; the GRU, which
holds the world collections of genetic material in beans and cassava and
many tropical pasture species; also the BRU and the VRU which represent
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CIAT's stake in the new bioclogy. The Center should take early steps to
establish a biosafety committee.

These and other common facilities have led an increase in
digsciplinary research and have encouraged Iintra-disciplinary interaction
and a synergy among the scientists concerned. The Panel commends this
development and would urge similar Interactions in other disciplines to
capture similar benefits. Understanding crop behavior across a variety of
environments would be a fascinating focus for both physiologists and
agronomists and would be of great potential value to CIAT's research.

The Seed Unit and the Apgroecological Studies Unit are also of great
value. The latter may form a platform for CIAT to pursue the issue of
sustainability at the system level, supplementing the stronger
sustainability perspective that the commodity programs plan to bring to
their work.

Hational Svstems, Training and Information

CIAT has innovated effectively in its Interactions with national
systems. The Panel can only encourage the enthusiastic continuatioen of
the trends which have already emerged. It has one reservation. Although
CIAT acknowledges that many national systems remain weak, its plans for
the devolution of some breeding work, and particularly its plans for the
devolution of training, assume strength in the national systems.

The Panel would encourage a review of these plans after a careful
evaluation, with its partners, on the status of national systems, treating
the different sub-regions in Latin Americz and Africa independently to
ensure plans are properly adjusted to the circumstances of each,

CIAT hag restructured its Training and Communications Support
Program. Although the new structure cannot be fully evaluated, it seems
to have clarified lines of responsibility and encouraged forward looking
leadership. The Panel would ask the Program to look carefully at the role
of and demands on the Training Assoclates as CIAT changes its mix of in
country, regional and headquarters training.

Because the goal of CIAT's commodity programs is te improve crop
yields and profitability, especially for small farmers, the Center must
ensure the delivery of appropriate, problem solving technologies to the
user. The Seed Unit, the Farmexr Participatory Research Project as well as
the on-farm research training, all have this objective. Yet every CIAT :
investment in this dellivery process competes with the sclentific work for 1
vhich the Center was created. The challenge, as now defined at CIAT, is
to find a least cost strategy for communicating useful research
information to users and getting feedback from them.

The Center wants to make its scientific information widely
accessible but has only had partial success. In the light of the
budgetary and foreign exchange problems in many developing countries,
CIAT needs to look at the pricing policies for all the information it
distributes to make sure it reaches the intended audiences.
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RECOMMENDATIONS

The Panel recommends:

- that a greater effort should be made in the Bean Program, with the
GRU, to incresase germplasm screening activities and te speed up the
processing of backlogged materials;

- that CIAT take steps to assemble information on the cccurrence and
distribution of major constraints to bean production in Africa;

- that the Rice Program pursue more actively the use of population
improvement methodologies like recurrent selection;

- that, since the yield trials have frequently shown rather poor
statistical precision, the Rice Program make a serious effort to
explore the reasons;

- that the GRU should intensify the effort to have experts decide on
a manageable core collection consisting of a limived number of
accegsions that contain an appropriate amount of genetic
variasbiliry;

- that, considering the increased activities necessary for the
tropical pastures and cassava cellections and its great genetic
variability, CIAT seek resources for adequate staffing for the
Genetic Resources Unit;

. that CIAT considers duplication of the collection and the
maintenance of a collection of sexual cassava seeds, as Insurance
against the possible loss of the living cassava collection
malntained in tissue culture;

- that even greater efforts be made to find special funds and other
resources to allow the BRU tp expand;

- that an intemnal bicsafety cemmittee be established very quickly;

- that CIAT management give greater attentioen to clarifying the role
and future respongibilities of the AESU;

- increased attention to the needs of pregram experiments in
decisions on commercial cropping by Station Operations;

- integrated strategies across CGIAR Centers in dealing with national
programs, particularly i{n non-mandate specific activities such as
management training, on-farm research and netweorking, and in areas
of overlapping mandate such as the maize/bean Iintercropping seo
important in lLatin America, the Carlbbean and Africa;

- being selective in responding to the broad range of demands that
have come out of NARDS consultations:
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that, commending CIAT's effective development of the steering
committee model and network activities in Africa and Latin America,
the Center continue its support for these efforts;

that in view of CIAT's success In working out a mbdel for
collaboration with EMBRAPA in Brazil, in cooperation with IITA, in
relation to the Cassava Program for the semi-arid parts of Africa,
the Center continue to work toward similar outreach plans with
other highly developed national systems;

that CIAT headquarters reinforce the efforts of its staff in Africa
for inter-Center collaboration in training and research;

that CIAT pool its knowledge and experience with others, including
ISNAR, for the training of research managers;

CIAT contact with other Centers for an integrated approach on
sustainability;

that CIAT systematize its on-geoing inventery of national program
training needs and its schedule for f£illing them. This will
require consultation not just with leaders in commodity research
programs but with nationdl research leaders;

that CTAT explore ways to get wider awareness and greater use of
its SINFOC commodity cellections and other bibliographic resources;

attention to the balance between demand for services from the
publication program and resources available for it;

careful analysis of poelicies for pricing publications and other
CIAT materials to make sure they accomplish the desired
distribution;

that top management at CIAT be redefined te ihcorporate the third
level in the hierarchy (the Program Leaders) and that & Management
Committee be egtablished, to be chaired by the Director General and
to meet regularly and frequently, with an ddvance agenda and formal
minutes recorded;

that the incoming Director General, in comsultation with the Board
of Trustees, evaluate the current crgaﬁizational structure in the
light of the criteria listed by the Panels;

the appointment of a Coordinator of Research Suppeort to supervise
the work of CIAT's advanced bilology units as well as all the other
research services in the interinm.
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CHAPTER 1 - INTRODUCTION

Review Process
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From its inception, the CGIAR was concerned that the research
efforts it supported be effective in achieving its objectives. To that end
its Technical Advisory Committee (TAC) was specifically charged with
undartaking "independent external assessments on the overall scientific
quality and effectiveness of each Center". Commencing with the
International Rice Research Institute (IRRI} in late 1975, TAC established
a pattern of periedic external reviews (originally known as quinquennial
reviews) of Centers funded by the CGIAR.

Over time, the objectives and terms of reference of these reviews
have been refined to take into account the experience and the needs of
members of the €Group. Part of this evolutionary process was the
separation in 1983 of external program and management reviews, although
they are still generally undertaken simultaneously.

In its review of the CGIAR Priorities and Future Strategies 1/
during 1983-85, TAC developed a goal statement and eight program
objectives as a framework for reviewing the diverse research and
research-related activities in the System. TAC also called for a thorough
study of how external reviews could contribute more effectively to the
management of the System. One outcome is the development of Terms of
Reference which the CGIAR Is expected to consider in October 1989,
Interim Terms of Reference, based on findings of the TAC review of CGIAR
priorities and the impact study, have been used for this Third External
Program Review of the International Center for Tropical Agriculture
(CIAT).

1.2. The CGIAR Goal, Objectives and Propram Approaches

In May 1986 CGIAR adopted a statement of its goal: Ythrough
international agriculture research and related activities, to contribute
to increasing sustainable food production in develeping countries in such
a way that the nutritional level and general economic well-being of low
income people are improved". It accepted eitht program approaches to
advance this goal through research and related activities of the System. 2/

1
L/ CGIAR Priorities and Future Strategies, 1987.

& Program approaches: Resource Management and Conservation Research,
Crop Productivity Research, Livestock Productivity Research, Commodity
Conservation and Utilization Research, Analysis of Human Nutrition
Linkages, Food and Agricultural Policy Research, Strengthening National
Research Capacities, Integration of Efforts.



TAC foresaw a relative long-term decline in crop productivity
research, the largest program approach. As elaborated in the TAC Review
of Priorities, continuing research efforts by the CGIAR were needed in
technology generation, food and agriculture policy, and institution
building, TAC considered that the technological challenge would be
significant. With limited land reserves for expansion, production would
have to be intensified under diverse envirenments. At the same time, such
environments must be carefully managed if gains in productivity were to be
sustained over the long term. As population pressure on natural resources
mounted, there would be a growing tension between urgent short-term demand
for food and the longer-term goal of protecting the natural resource-base
ont which agrieultural productivity depends.

Ecologically sound technologies and management practices for
improved production would need te be tailored te the specific conditions
of a wide range of agroecoclogical zones and sociceconomic conditions.
Demand would grow for a broader range of technologies, responding to
gredter complexity in technological requirements, as the more difficult
environments were brought under intensive production. Post-harvest and
processing technologles would alse be needed to address changes in food
consumption patterns resulting from growth in urbanization and income. A
particular challenge would be increasing the productivity of rainfed
agriculture, especially in the less-favoured enviromments, many of which
are acologically fragile, have already undergone significent degradatiom,
and are under continuing pressure. Technologies would be needed not only
to increase productivity in the short term, but also to rebuild the
natural -rescource base for future agricultural production.

TAC recommended that the System strengthen its research activities
in resource management and conservation, integrating concerns for
long-term agricultural sustainability into its multidisciplinary commodity
research programs. Further, TAC recommended that the CGIAR assume a more
prominent catalytic role within the global system to encourage expanded
efferts in resource management and conservation among national research
systems. It was the intent of TAC's recommendation to stress the need for
a long-term perspective when evaluating productivity, and to underscore
the principle that short-term gains at the cost of the stability and
quality of the natural-resource base were unacceptable.

In evaluating research activities, TAC examined the commodities
currently in the collective mandate of the CGIAR. After applying the
indicators for determining the priorities among commodities, it concluded
that changes in current priorities should be made, Those recommendations
which affect CIAT’s mandated commodities, are enumerated below:

Roots and tubers

Cassava: TAC recommended that while current global (and Asian)
effort on cassava be maintained, there should be a small shift in effort
from Latin America to sub-Saharan Africa, pending the outcome of a global
market study. It was expected that this global study would help elucidate
the complex situation in Latin America, where demand for cassava for food
seems to be declining and its use in animal feeding i{s dependent on
govermment policy.



Food legpumes

Phaseolus Bean: TAC recommended maintaining research on phaseolus
bean at current levels. Tt endorsed CIAT’s expansion of this work into
Eastern Africa and urged greater attention to enhancing yield stability.

Coreals

Rice: TAC recommended that CGIAR's support for the overall rice
research effort be reduced and that future concentration should be more on
ron-irrigated systems and on basic research on irrigated rice, in
coellaboration whith specialized institutions., TAC stromgly supported the
shift of research to non-irrigated rice, which had slresdy oceurred in
Latin America. Ovarall the relative allocation to rice research for Latin
America should remain at current levels.

Livestock

TAC recommended that research on ruminant production be moderately
increased and that such research should concentrate on improving ruminant
nutrition. Rangeland and pasture improvement programs, together with the
management of livestock, should be strengthened considerably. For Latin
America, in order to help reduce pressure for further land clearance, TAC
also endorsed research to increase the productivity and carrying capacity
of degraded pastures in the humid tropics and in mixed ecrop/livestock
systems on moderately acid soils.

1.3, The Third External Review of CIAT

At its 45th meeting at FAO in Rome, TAC confirmed that the Third
External Program Review (EPR) of CIAT, with a simultaneous External
Management Review (EMR), should be undertaken in the second half of 1989.
Subsequently, in consultation with the Director CGeneral of CIAT and the
CCIAR Secretariat, the dates of 11-29 September 1989 were approved and, in
consultation with the Board of Trustees and management of the Center, TAC
constituted a seven-member EPFR Panel with Dr. John K. Coulter as Chairman;
the CGIAR Secretariat constituted an EMR Panel with Dr. Vijay S. Vyas as
Chairman. Membership of both Panels is given in Annex I.

1.4, Terms o and Backsround Documentation

The EPR Panel was formally charged with evaluating the relevance
and appropriateness of CIAT's programs, its past achievements and
scientific stature, and - in the context of the CGIAR goal - its
priorities, policies, and strategies for achieving the objectives set out
in its mandate. The charge specifically implied that the Panel should
take a strategic forward-looking view of the Center, and be comcerned with
matters of scientific detail only as necessary to carry out the charge.

In accordance with the Interim Terms of Beference {(Annex I1)},
questions and issues were collated which are specific to CIAT and raised
by CGIAR members, the CIAT Board and management, the Chairman of the



Panel, and the Chairman and members of TAC. The list of questions is an
integral part of the Terms of Reference.

Background documents on the mandate, history, program evolution,
and previous external reviews were provided to Panel Members by CIAT and
the TAC Secretariat. The list of documents available to the Panel is
given in Annex III.

1.5. EPR Activities

Prior to the Panel Members assembling for the first time at CIAT
headquarters, 11-17 June 1989, the Chalrman attended the CIAT Board
Meeting from 31 March to 4 April and with one other Panel Member visited
the CIAT program in Thailand, 20-23 April 1989.

In June, the Panel was briefed on CIAT's research programs and
visited its field stations in Colowmbia, Some panel members visited CIAT
collaborative programs in Ecuador. Meetings with government officials and
senior research scientists were also arranged to discuss cooperative
activities. Subsequently, the Panel split into two sub-groups, one
vigiting Costa Rica snd Brazll and the other Ethiopia, Rwanda, and
Tanzanla. Finally, the Panel returned to CIAT, 10 September 1989, to
complete its assessment and write its report. Detalls of the Panel’s
activities and visits are provided in Annex IV,

1.6, The Structure of the Report

The Panel has structured its report so that this introduction is
followed by a series of analytical chapters dealing with CIAT's origins,
the evolution of its mandate since the Second External Review in 1984 and
its strategies for the future, plus its current research and
research-related programs, research management and support services, and
interactions with national, regional and international institutions.
These chapters are followed by the Panel's overall assessment of CIAT's
program content and direction, the likely effectiveness of proposed
directions, the size and scope of its activities Iin the future, and its
relationships with the countries it serves.

The Panel has Ffelt free te make any observations and
recommendations 1t consldered significant. It recognizes that the report
it has prepared, for which it accepts sole responsibility, in ne way
commits TAC or the CGIAR to any consequent action. It wishes to emphasize
that the Panel Members reached consensus with respect to the report and
were unanimous Iin support of its recommendations. The final chapter, "An
Overview and Recommendations™, presents the Panel’s main conclusions and
recommendatlions. A summary has been provided.



1.7. ollow-up t & Re

On completion of the review and oral presentation of the findings
to the CIAT Board and Senior Staff, the Chairman of the Panel will
formally transmit the Panel's report to the Chairman of TAC. TAC will
request the Chairmen of the EPR and the EMR to present the Panels’
findings, and CIAT its reactions, at the 50th TAC Meeting at the World
Bank, Washingten, D.C., 23-27 October 1989. TAC will consider the report
in the presence of the CIAT Board Chairman, the Director General, and a
number of CIAT senior staff. Following the preparation of a written
commentary on both reports, the Chairman of TAC will transmit the EPR
report to the CGIAR, together with the TAC Commentary and the reactions of
CIAT.




CHAPTER 2 - MANDATE, STRATEGY AND RESEARCH PRIORITIES

2.1. The Challenge of the Tropical Envirorment: Its Resource Base and
Food Feonomy

During its first ten yvears the Center directed most of fts effores
towards the American tropics. CIAT's original geographical orientation
was the tropical lowlands of Latin America and the Caribbean; all four of
its commodities are basic staple foods In this region., CIAT has since
been given world responsibilities for cassava and beans, expanding its
mandate into Asia and Eastern Africa. However, Latin America remains the
main regional focus of CIAT in the development of its regearch programs.
An assessment of the resource base of these reglons 1s found in Annex VI,

The food economy of the regions of the world where CIAT
concentrates its actions has to be analyzed 1n the setting of a broad
international foed and agricultural sector.

A remarkable food and agricultural system has emerged on the
international scene, based in large part on new technologies in
transportation and communication. In fact, for almost every country the
food and agricultural sector is the best integrated intermatiocnally,
despite the barriers te trade in agricultural commodities. Most countries
either import or export agricultural products; scme countries do both.

This system should permit governments to reduce, cautiously, the
importance they attach to food self-security or self-sufficiency, allowing
them to exploit more fully other comparative advantages. The concept of
achieving food self-reliance has been defined as the capacity of a nation
to provide a sufficiently stable food supply to all of its inhabitants,
either from domestic production or from production of exportable goods to
cover the cost of commercial imports.

Implications for CIAT, within the actual mandate of commodities,
are that biological and social scientists working together with partners
of national programs should be able to generate the most efficient
technology in the most efficlent place, so as to ensure the highest social
rate of return for the resources invested.

2.2. CIAT's Orizin and Mandate

In the mid-1%60s the Rockefeller and Ford Foundations collaborated
to establish an international agricultural research center in Latin
America. An agreement was signed by the Colombian Government and the
Rockefeller Foundation on 12 HMay 1967, to create CIAT. The Center was
officially decreed as a Colombian institution on 4 November the same year.
CIAT headquarter facilities were dedicated on 12 Qctober 1973, by which
time the Center had been brought under the aegis of the CGIAR System. The
Foundations, the original founders, intended to create "an institution
serving tropical latin America and the Caribbean.”



Irn 1977 the Board further stated:

"the CIAT programs have evolved to encompass the following
responsibilities:

- Principal responsibilities for beans (FPhaseolus vulgaris
and related species) and cassava (Manihot esculenta);

- Principal responsibilities for tropical pastures (specific
responsibilities for the acid, infertile soils of the American

tropics).

- Regional responsibilities for rice (specific responsibilities for
the American tropies).”

In recognition of the broader oblipgations assigned to CIAT by the
CGIAR System for given commodities, the Center defined the two categories
of "principal” and “"reglonal® responsibilities:

Principal

- Assemble, maintain and make avallable the world germplasm
collection,

- Conduct specilalized strategic research,

- Generate improved production technology components for, and develop
cooperative activities with, national systems in all regions of the
developing world where the commodity is important and no sister
CGIAR Center is assuming regional responsibilities.

- Provide in-service training for professionals in the
specialized/strategic areas of research on a global basis.

- Provide specialized in-service and product oriented training for
professlonals from countries where no other GCGIAR Center has
regional responsibilities.

- Collect, process and disseminate Informstion on the commodity on a
global basis.

- Backstop the activities of other institutions with regional
responsibilities for that commodity.

Begional

This category applies when a sister CGIAR Center has principal
responsibility for a commodity. 1In close cooperation with that center,
CIAT takes on selected responsibilities, especially the generation of
improved production technology and in-service preduction oriented
training. Together with national research systems it identifies primcipal
production constraints and, in close collaboration with the responsible
center, "seeks to facilirate such activities as are required to overcome
such constraints®,

The Board of Trustees eventually approved the following mandate for
CIAT, as one of several agricultural research centers within the CGIAR:

"To penerate and deliver, in collaboration with national and
regional institutions, improved technology which will contribure to

N



increased production, productivity and quality of specific food
commodities in the tropics, principally countries in Latin America
and the Caribbean, thereby enabling producers and consumers,
especially those with limited resources, to increase thelr
purchasing power and improve their nutritlon",

The Second Review in 1984 commented on the wording in the
description of principal responsibilities, preferring "no sister center
bas been assigned responsibilities in the reglon” to "is assuning
responsibilities™, to avold confusion among Centers and between Centers
and national programs. The Panel encouraged the Tropical Pastures Program
to consult with ILCA in operationalizing its principal, world-wide mandate
for pastures in the lowland tropics and sub-tropics on acid and infertile
soils. The Panel also agreed that the Tropical Pastures Program should
not assume responsibility for all tropical pasture species.

There have been no changes in CIAT’s mandate in the five years
since the Second External Program Review in 1984. The recently prepared
long-range plan "CIAT in the 1990s: A Strategic Plan" (Revised Draft
September 1989) describes CIAT as:

"a development-oriented, agricultural research institution
dedicated te the application of science toward lasting alleviation
of hunger and poverty in developing countries".

and makes a restatement of its mission;

"to contribute to economic development and poverty reduction in
developing countries by applying modern science to the generation
of new technology that will increase food production and
productivity, This mission can be accomplished only by working in
partnership with various institutions, especially national
agricultural research organizations®,

2.3, CIAT's Development since the Second EPR in 1984

The Board statement of CIAT's operational mandate in 1977 was
followed by further focussing and development prior to the Second EPR in
1884. The Swine Unit was phased out in 1979 and a Seed Unit created the
same year. The Rice Program broadened its focus to encompass upland rice
in favoured enviromwments in 1981. From 1983 CIAT began to accelerate the
implementation of its mandate for beans and cassava outside Latin America.

Since 1984 there has been expansion of staff in all programs and a
change in the balance of staffing, with a higher proportion located in the
regions outside Colombia. These developments are gummarized in the
following table extracted from the staffing information in CIAT
documentation; it excludes visiting scientists and post-doctoral fellows,



Table 1. Change in staffing balances, 1984-1988 (30 September) *

1 9 § 4 1 9 8 9
Program
CIAT Outposted TOTAL CIAT Outposted TOTAL
No. HNo. Ko. % No. No. Ho. 4
Bean 10 8 18 319% 11 16 27 42X
Cagsava 7 1 8 17% 7 4 11 17%
Rice 4 1 5 11% 7 3 10 152
Pasture 13 2 15 33% 12 5 17 26X
TOTAL 34 12 46 100% 37 28 85 100X
% 743 26% 100% 37% 43% 100%

* Senior Scaff and Senioer Research Fellows. Excludes Postdoctoral
Fellows and Vigiting Scientists.

Table 1 shows only marginal changes in the balance across Programs over
the period, with Beans, Cassava and Rice gaioing slightly at the expense
of Pastures. There is a marked ghift in the balance of CIAT and outposted
staff reflecting the policy of increased decentralization.

The other significant development at CIAT since the Second Review
in 1984 is the establishment and expansion of units independent of the
programg, The Seed Unit, already established in 1984, still has two
senlor scientists now assisted by two senior research fellows. Three other
units have been established since 1984; the Agroecological Studies Unit
with two senior scientist supported by two post-doctoral fellows; the
Biotechnology Research Unit with two senior scientists supported by two
post-doctoral fellows; and the Virology Research Unit with two senior
scientists,

2.4, Igsues Related to CIAT's Mandate

An issue relating to CIAT's mandate which has now been resolved
very satisfactorily is its global responsibility for cassava vis-a-vis
ITTA's mandate for research on the crop in Africa. By posting a CIAT
scientist to TITA, the transfer and testing of the Center’s materials in
Africa will be greatly facilitated. CIAT will work, in collaboration with
ITTA, to breed cassava for the drier and alsc the cooler regioms to which
the crop is now sprsading quite rapidly as population pressure increases.

As indicated in Section 2.3. CGIAT has increased its outposted staff
by 17 since the last Review. This has given it greatly increased capacity
for bean research in East Africa, cassava in Asia and pastures, beans and
tice in Latin America. This expansion in outposted staff is part of
CIAT's development supported by the last Review. However the expansion of
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outposted staff in the System generally, especially in East Africa, where
there are now six IARCs and several non-CG centers operating, can burden
the national systems. Alleviation of this will require cooperation among
all the international institutions operating there and progress is being
made in inter-Center collaboration in both training and networking.

2.5. tratecies a Resear Y ities for t Future

2.5.1. a rou

In 1987 TAC presented its final version of its paper on CGIAR
priorities and future strategies; 1/ this document, which had been debated
at considerable length in several meetings of the CG, addresses the
long-term evolution of the CG System. As the document emphasizes, TAC
doss not dilctate Center strategies but the System through TAC seeks to
coordinate and balance the activities among the 13 larpely independent
Centers,

The Panel has therefore used the TAC paper as a background document
against which to discuss CIAT's strategies and research priorities. The
TAC paper sets the System-wide objectives and the strategies for attaining
these objectives, The Center's strategic plan for the 1990s defines its
specific objectives and the operational processes proposed to achieve
these, 2/

The Panel has examined CIAT's plan and its priorities against these
objectives and against current concerns for food production, environmental
degradation and national research system development, more specifically in
Latin America and Africa. In doing se it has attempted to address the
question as to how well CIAT is prepared, both scientifically and
managerially, for the decade of the 1990s and beyond.

2.5.2. CIAT's strategic plan

The planning process for CIAT's strategy for the 1990s is described
in section 6.2.4. It is based on projections for trends in CIAT's
commodities, its view of the evolution of national agricultural research
and development systems and the trends in science and technology research.
It also adds, as an explicit objective, one which has always been implicit
in its work, namely natural resources management and agricultural
sustainability. To the year 2000 CIAT expects regional self-sufficiency
in beans, though with strong sub-regional differences, a deficit in beef,
a developing industrial market for cassava and a deficit in rice in Latin
america. In Africa a very large deficit in bean production is expected

1/ CGIAR Priorities and Future Strategies, TAC Secretariat, 1987,

2/ CIAT in the 1990s: A Strategle Plan.
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and an increasing role for cassava is predicted; grass legume pastures
could contribute to sustainable agricultural production in certain areas.
Demand for cassava in Asia for industrial use is expected to increase and
cassava is expected to play an important role as a food in some of the
poor countries of Southeast Asia (Kampuchea, Laos, Vietmam). CIAT also
sees some opportunities for tropical pastures in Southeast Asia to replace
Imperata or to provide forage under plantation crops.

CTAT expects the national programs to change in both quality and
number of scientists; it expects these to remain highly variable,
especially in respect to their financial resources. Though the long-term
trend is likely to show an improvement, there are likely to be continual
fluctuations in quality and support.

CIAT expects that the rapid advances in biophysical and soclial
sciences will make new approaches to research possible. Its strategy is
to ensure that these advances are used to solve problems of poor farmers
and low resource consumers, and it expects to implement this by developing
linkages with laboratories in both developed and developing countries., As
a consequence of its move upstream CIAT plans to reduce its efforts in
applied research, especially in conventional breeding: part of this would
be taken over by national programs. CIAT's accomplishments to date iIn
applied research are expected to free resources fer strategic research by
making possible diversion of efforts, usually wicthin disciplines.

CIAT plans to increase its ianvolvement in developing technologies
that would slow down or halt the degradation of fragile ecosystems and
that would lead to the reclamation of degraded land. The challenge facing
GIAT as a research institution is to define which of the problems invoelved
in sustalnability are susceptible to and require research, and then to
select from among them those problems for which CIAT has a comparative
advantage. Clearly CIAT’s main advantage is the ability to give research
on its mandate crops a sustainability perspective. This includes
developing varieties that grow better in the specific environments; better
crops provide better ground cover and more Yoot mass in the soil,

Improved cultural practices enhance this, as does pest and disease
resistance.

It will be seen that CIAT is deeply involved in five of the eight
objectives of the CG System, namely:

(L Managing and conserving natural rescurces for sustainable
agriculture,

{(2) Increasing the productivity of essential food crops.

(3 Increasing the productivity and ecological stability of livestock
production systems,

{4) Strengthening national agricultural research capacities.

{5) Integrating efforts both between and among Centers of the CG
System,

The strategic plan envisages a growth in financial resources.
Through 1993, it does not envisage any major changes in balance among the
Programs though, as indicated in Chapter 3, there will be substantial
changes in emphasis within Programs.
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CHAPTER 3 - RESEARCH PROGRAMS

3.1, & agra

3.1.1. Background

"In Brazil, dexice, and Central America, beans constituts between
10-302 of dietary protein. In these countries and East Africa beans are
the main source of non-cereal protein, because they are generally the most
inexpensive form of protein. In countries such as Rwanda and Burundi,
people derive more protein from beans alone than from all animal products
combined, Static ylelds, and highly variable output and price, create a
critical problem to millions of small farmers and poor urban consumers. "
{EPR 1984},

Beans face biotic (pests and diseases) and abiotic (drought, low P,
acid soil, etc.) stresses which the poor farmers who generally grow them
often lack the inputs to handle. A more sustainable sclution to overcome
these problems is through genetic improvement.

CIAT's Bean Program has the critical mass of sclentists, unequalled
collection of bean genetic resources, excellent facilities and
well-established networks for a concerted attack on this problem.
Significant progress has been made, but major problems remain,

3.1.2. Objectives

The Bean Program describes its overall goal as improving
availability and income for poor people by improving the productivity of
beans through the rapid development and transfer of technology in
collaberation with national agricultural research institutions in
countries where beans are an important food. Specific objectives are to:

{1 Develop scientific innovations that overcome major productivity-
limiting constraints,

(2) Strengthen national capacity for bean research and technology
transfer.
(3) Accelerate the transfer of bean production technology by exchanging

germplasm, sclentific methodologies and information through
international networks.

The Program continues to emphasize genetic improvement, the
development of practical and rapid screening techniques, the study of
mechanisms conferring desired traits, the study of genetics of inheritance
of traits, and the development of breeding materials with desired traits
in useful backgrounds. CIAT's focus is increasingly on developing
parental materials and methodologles, as national programs assume more
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responsibility for the selectlon of advanced lines and developme
finished products or varieties,

The Program focuses on the genetic improvement of resistance to
important pests and diseases. Improved materials developed from this
approach would require low input, thus offering resource-poor farmers the
opportunity to grow them., Improvement is also sought for yield potential,
drought resistance, earliness, nitrogen fixation, and adaptation to acid

and low phosphorus soils,

The Panel endorses these objectives and strategies. It also
concurs with the 1984 EPR recommendation that larger effort should be
given to breeding for higher yield potential under conditiens of higher
soil fertility, primarily to develop beans that could be competitive under

favoured environments.
3.1.3, Activities

3.1.,3.1. Germplasm

Since the 1984 EPR, the collection of bean germplasm has increased
to 41,061 introductions, to which 6,545 new accessions were added in
1985-88. During the period, CIAT distributed a total of 34,352 accessions
to at least 22 countries and 123,200 accessions to CIAT’s Bean Program.
The Panel commends the Bean Program and Genetic Resources Unit for
assembling, evaluating, maintaining, utilizing and distributing this
collection. Duplication of the entire collection for safe deposit in
other countries should be a centinuing activity.

0f the 41,061 individual samples in the Phaseolus collection {four
cultivated Phaseolus species and wild species), 5,200 were received in a
very poor state from existing national collections and are considered
non-viahle seeds. Of this group the number likely to be permanently lost
{(i.e. not recoverable from duplicates in other collections received or not
easily and correctly identified in new collection missions) is of the
order of 800. Continuing work in processing this large number of
materials has placed a total of 25,758 in the active collection and a
backlog of 9,692 now remains. The new CIAT-financed quarantine facility
at ICA Bogota, now under construction, will be a major step toward
accelerating the quarantine clearance of this backlog. The Panel
recommends that a greater effort should be made jointly with the GRU to
increase screening germplasm activities and to speed up the processing of
backlogged materials, especially those coming from the primary centers of
diversification, so that they can be fully exploited.

The Panel recognizes the progress the Bean Program has made in
finding safe ways to move seeds from high risk to low risk areas and from
Africa. The partial success achieved is bhased on two approaches. For
seed of African origin, CIAT has been funding the Institute of
Horticultural Research in the UK to provide third-country quarantine of
bean seed. To date at least 1,000 accessions have passed through this
route. CIAT-bred materials have been put through a “"cleaning process” to
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ascertain freedom from bacterial, fungal and wviral diseases prior to
exportation, under the supervision of the CIAT Plant Quarantine Committee
and the Plant Health Laboratory. About 6,000 bred materials have passed
through the process before going on to national programs.

3.1.3.2. Plant breeding

Between 1985 and 1988 CIAT bresders made 11,236 crosses in their
efforts to arm plant types with resistance to biotic (i.e. diseases and
pests) and ablotic constraints (i.e., drought, soil acidity and low
phosphorus availabllity, nitrogen needs). The crossing program was
planned in consultation between national bean leaders, regional and
headquarters staff., This procedure in deciding what crosses to make has
assured the participation of national programs in attending to priorities
previously identified by them.

Breeding has been increasingly done in collaboration with national
institutions. By 1989, over 40 new varileties from the CIAT international
network had been released by NARS and were in widespread production in
Latin America and six new varieties were getting wide use in Africa.
(CIAT in the 1990s).

The level of activities with respect to high yield potential has
increased substantially during the period in review. The most recent
findings showed that selection for yield directly was more effective than
index selection based on a wider range of factors. It was possible to
improve seed yield by crossing the germplasm group of high-ylelding,
small-seeded, middle Americen cultivars with medium-seeded germplasm from
the highlands of middle America. Furthermore, analysis of data for
1984.1986 showed that 25X of 1,257 lines are high-ylelding with varying
degrees of resistance to one or more diseases.

CIAT has achieved modest snap bean improvement since it began work
on the crop in 1983, The principal objective has been to incorporate
disease resistance and tropical adaptation from the dry bean improvement
propgram Into green beans. Improved germplasm has been evaluated in a
number of locations throughout Colombia. One climbing snap bean line is
presently being grown and marketed by farmers in the Cauca Department.

Interspecific hybrids of P. vulgaris x P. acutifolius have been
obtained by embryo rescue, offering the possibility of obtaining hybrids
with other related specles and thus expleoiting resistance genes and other
desirable tralits from them.

Studies to identify the mechanism of popping in popbeans {(common
beans which burst when heated like popcorn) have heen initiated. Toasting
popbeans requires much less fuel than boiling beans; hence they have
potential in areas with scarce firewood like Central Africa.
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3.1.3.3. Plant protection
P t dissases

Work in pathology has been focused on identification of sources of
resistance, development of screening techniques, studies on pathogen
variation, studies on resistance mechanisms and studies on genetics of
resistance.

Techniques developed to identify resistant germplasm for several
major diseases have led to identification of the sources of resistance to
thenm.

The genetics of resistance were established for the first time for
anthracnose and angular leaf spot,

Viral diseases

Twelve germplasm accessions possessing different mechanisms of
resistance were selected as the most promising new sources of bean
geminivirus resistance among the 1,660 accessions evaluated in six Latin
American Countries. The combination of such genotypes with different
expression of BGMV-resistance/tolerance has resulted in even higher and
more stable levels of resistance Iin several non black-sesded breeding
lines,

The characterization of the principal bean golden mogaic virus
isolates existing in Latin America has been undertaken and efforts are novw
in progress to characterize them at the molecular level in cellaboration
with scientists from the University of Wisconsin. A breakdown of genetic
linkages between seed colour and resistance to common mosalc virus has
been accomplished for beans of Central America.

Invertebrate pests

Significant progress has bheen made in understanding the mechanism
and ipheritance of resistance to a storage pest known as weevil bruchids
and on techniques for selection of resistant materials in segregating
populations. Confirmation of arcelin as the factor responsible for
resistance to the Mexican bean weevil (Zabrotes gubfaselatus) but not to
the bean weevil (Acanthescelides obtectus) introduced important changes in
the selection of bruchid-resistant genotypes. As soon as nutritional
safety of arcelin is confirmed lines with confirmed, resistance to
Z. subfascistus and commercial seed size and colour will be releassd to
national programs for evaluation.

Techniques for selection of bean materials for resistance to
leafhopper (Empoascs kraemeri) have been refined and have led to the
selection of numerous promising lines of red, white, black and cream
seeded materials.

G e o1 2o
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3.1.3.4. Biotechnolopgy

Tissue culture technique for regenerating wild relatives of
P, wvulgaris and accesslons of P, acutifoliuym has been developed.
Interspecific hybrids of P, vulgaris and P, acutifolius have been obtained
by embryo-rescue techniques. Protein (phaseolin) and isozymes
electrophoretic characterizations of P, wvulgaris pene pools have been
established and have been utilized to study germplasm evolutien,
variability and dispersal. Collaborative research projects in bean
biotechnology have been established in various advanced institutions and
universities.

3.1.3.5. Abiotic constraints

Studies for Latin America conducted by the Agroecological Studies
Unit show that 60Z of the bean production area is affected by drought,
whereas B5%7 of the area has serious soil constraints.

Physiology

Studies on limitations to yield potential confirmed that
remobilization of N during pod-filling is associated with declining
photosynthesis. Mechanisms to improve N uptake and partitioning are being
sought .

Oreater drought tolerance has proved to be asgsociated with wore
efficient and abundant roots, differences in leaf water use efficiency,
and drought escape through earliness. The outstanding tolerance of tepary
bean (P. acutifolius) has been confirmed, s¢ mechanisms studies and
interspecific crosses (produced by the BRU) are also being pursued.

Bislogical Nitrogen satien (BNF

Modest progress in breeding for improved N-fixation has been
obtained in small-seeded indeterminate genotypes. Studies are under way
on screening methods and inheritance for such characteristics as early
nodulation, late nodule senescence, and insensitivity to mineral N.

Genetic diversity of Rhizoblum phaseoli for characteristics such as
potential effectiveness, stress tolerances, and competitiveness has been
demonstrated. Inoculation studies show responses in plant growth and
yleld on some farms. Priocrity is belng given to mechanisms of R. phaseoli
gurvival and competitiveness.

Plant Rutrition

Low phosphorus availability has been identified as the greatest
single seil constraint, and research has been initiated to identify traits
conferring superior adaptation to soil P deficiency, such as root
structure and function, superior mycorrhizal symbiosis, and efficient P
partitioning.
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Demonstrated cultivar and species differences in adaptation to soil
constraints make the Program optimistic for progress through genetic
improvement, but increasing production through agronomic improvement is
not neglected. Headquarters activities will include research on movel
fertilizers (e.g. follar applications of P) and backstopping of soil
fertility research of regional programs and NARS,

3.1.3.6. Econoumics and social science

The bean economics section provides socio-economic guidelines for
technology development and release and also assesses the degree of success
obtained with new technology.

During the period in review, the section studied such issues as
impact of new technology, consumer acceptance of new varieties, etc,
Results c¢ould assist plant breeders in developing new wvarieties,
Similarly, development of production-oriented training courses could
benefit from the feedback of economists and sociologists.

The section conducted a snap bean potential study showing the
importance of this crop for small farmers, for local consumption in Asia
and Latin America and for export in Africa. Snap beans are effective
income generators for small farmers due to their labour intensity and high
productivity. Estimates show that demand for snap beans will increase by
45% by the year 2000. Population growth and urbanization represents 31%
of the expected demand growth, equally shared by China and the rest of the
developing world. Preliminary results from Colombia suggest that the
yield increase potential of 302 from IPM technologies and improved
varieties will be important in meeting growing demand. There is also
great potential for the disease and pest resistance already developed for
tropical dry beans being transferred tc snap beans. The Panel endorses
amd encourages this activity.

Tannins and sypsin inhibitors in beans detract from their value in
human nutrition. CIAT recently sstablished a tannin screening technique
which discriminates amongst tannins in respect to their protein-binding
capacity. A collaborative research project with Italy is investipgating
the importance of sypsin inhibitors,

3.1.3.7. International activities
Developing countries

The Bean Program has helped establish or strengthen national
programs in several developing countries, particularly in Latin America,
the Great lakes region of Africa and Eastern and Southern Africa. A
similar effort is being made for snap beans,

A study on the distribution and importance of viruses naturally
infecting the common bean and its relatives in Africa has been initiated
in collaboration with the Institut fuer Viruskrankheiten der Pflanzen,
Braunschweig, FRG. Similar studies should be accelerated on the major
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biotic and abiotic constraints to bean production. Such a larger study
could be undertaken by the Bean Program and the national programs in
Africa to supply objective data for plamning and implementation. The
Panel regommends that CIAT take steps to assemble information on the
occurrence and distribution of major constraints to bean preduction in
africa.

International Agricultural Resgearch Centers

CIMMYT has been working with CIAT on the use of suitable maize for
trials with climbing beans. The Bean Program is also collaborating with
AVRDC in breeding for disease resistance in bean fly and with IBPGR on
germplasm activities.

Othex institutions

Good collaborative research exists between the Bean Program and
numerous advanced research institutions and universities in both developed
and developing countries.

3.1.4.  Staffing, facilities and budget

There are at present 12 senior scientist essential pesitions at
headquarters: one leader, three plant breeders, one pathologist, one
entomelogist, one physiologist, one plant nutritlonist, one
microbiclogist, two agronomists and one economist. One Rockefeller
Foundation-funded anthropologist is stationed in Africa.

OQutposted staff consist of 17 scientists of which 11 are in
essential positions and 6 financed through special funds. Two scientists
are in the Central America Reglonal Bean Network {Costa Rieca). A
epordinator (plant breeder) is in Costa Rica, and agronomist in Guatemala,
a coordinator (pathologist) in the Andean Regional Bean Research Network
statiened in Peru, an agronomist in Ecuador, a coordinator {cropping
systems agronomist), an anthropologist and a breeder in the Great lakes of
Africa (Rwanda); one agronomist (Pan-Arica Coordinator; in Ethiepia; a
breeder, an econcmist and an agronomist in Uganda serving the Eastern
Africa Network; five scientists in Southern Africa, four of whom are
stationed in Tanzania {one pathologist who is coordinator), one
entomologist, one plant breeder, and a cropping system agronomist). The
breeder position in Malawi is vacant.

The gradual phasing out of CIAT staff in regional pregrams which
has been effective in the Central American Regional Program needs to be
reviewed periodically iIn regard to the three areas of CIAT regional
programming in Africa, but there {s a feeling that it will take more than
five years to adequately strengthen the current local staff there,

The Bean Program has a working budget of US$6,748,000 to support
its varied activities. With the exception noted in the germplasm section,
the CIAT laboratory and field facilitles are still adequate both at
Palmira, at substations, and at ICA collaborating research stations.
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3.1.5. Achievements

Like any other IARC with a commedity orientation the Bean Program
has emphasized the collection and identification of diverse germplasm to
serve as a pool from which desirable genes can be used when needed. Most
local cultivars from Latlin America are stored at CIAT and thus it serves
as a repository for their wvaluable genetic resources.

From 1985 to date, in collaboration with NARS, many new sources of
disease and pest resistance have been discovered and incorporated into
commercially acceptable cultivars. The 46 new CIAT-derived varieties are
grown on at least 350,000 ha. in Latin America and Africa, and the
resulting value of increased production is nearly US $50 million annually,
more than seven times the cost of CIAT bean research.

The Bean Program has been able to contribute substantially in
advancing the frontier of knowledge in bean science by reporting its work
through workshops/symposia with published proceedings, annual reports,
technical bulletins, newsletter, bibliographies and journal reprints.
Between 1985 and 1988 the Bean Program published 235 articles, an average
of 39 a year, compared to 16 in 1984. 1In scientific journals the Bean
Program staff published three in 1984 and an average of 1l articles a year
from 1985 to 1988.

The Bean Program has also contributed immensely in strengthening
the bean research capacity of national preograms, through a major training
effort and through the formation of international and regional networks as
in Eastern, Central and Southern Africa, Central America and the Caribbean
and the Andean Region.

3.1.6. Future activities

Although the Bean Program will centinue to place its main emphasis
on genetic improvement, this type of research will change both in methods
and priorities. Increased attention will be given to germplasm
enhancement and pre-breeding, and less effort will be made on developing
finished lines. (CIAT in the 1990s}. This strategy can be seen in the
change of resource allocation from 1982 to 1990 and 2000 (Tabls 2).

The Panel endorses the aforementioned new work-plan on beans for
the 1990s. Emphasis on research to cut leosses from pests and diseases is
expected to be reduced as current work offers better control measures.
Yield potential will continue to werit priority attention. Regional
programs and networking will be expanded to permit better service to the
weaker or smaller national programs in Africa and Central America. The
Bean Program expects simultaneously to encourage joint scientific efforts

with large producing countries where national research programs are
gtrong.



20

Iable 2. Rescurce allocation (%) in bean activities

1982 19490 2000
Research
Biotic stresses 44 . 4 22.3 17.0
Abiotic stresses 11.0 10.9 16.6
Yield potential 4.5 5.3 10.3
Cropping Systems 10.3 16.1 12.1
Biotechnology/genetic resources 1,5#% 4.2 9.3
Others 0.6 4.4
Institution Stren in
Training 11.1 15.5 13.7
Networking 17.2 25.1 16.6

* Shared by Biotechnology/Genetic Regources and others.

3.1.7. Assessment

The Panel acknowledges the dedication and outstanding work of the
Bean Program in fulfilling its stated objectives In collaboration with the
national programs. The rapid acceptance of improved germplasm
collaborative developed by CIAT and national programs, its release and
commercial production on at least 350,000 hectares in Latin America and
Africa, has confirmed the value of this improved germplasm.

3.1.8. REecommendations

The Panel yecommends that a greater effort should be made with the
GRU to increase germplasm screening activities and to speed up the
processing of backlogped materials.

The Panel also yecommends that CIAT take steps to assemble
information on the occurrence and distribution of major constraints to
bean production in Africa.

3.2, Cassava Program

3.2.1, Background

Demand potential studies in Latin America and Asia confirm
cassava's continued role both as a source of food and income for the less
privileged in the tropics. In terms of calories it is the fourth most
important crop grown in the tropics after rice, sugarcane and maize.
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Cassava is grown mostly by small farmers. Consequently, improved
production and processing technologies must be simple, low-cost, and
self-sustainable.

CIAT's comparative advantages in germplasm evaluation and
pre-breeding, generation of knowledge, networking and communications, and
links with former trainees can be harnessed to continue improving cassava
production around the world, particularly in Africa, Latin America and
Asia,

3.2.2. Obiectives

The Cassava Program’s stated goals are to contribute materially to
increased income and food supplies for small farmers and to improve food
availability in developing countries in the tropics. In close
collaboration with national programs, it seeks to:

(1) Develop basic components of production technology for stable,
cassava-based cropping systems with low costs per unit ocutput.

(2) Develop technology that allows cassava to be grown on presently
under-exploited lands.

{3} Develop processing technology that makes cassava a low-cost high
gquality, convenient food.

{4) Develop both production and processing technologies that are cost-
competitive, increase farmers' Income, and are sufficiently labour
intensive to generate employment for landless labour.

(5) Davelop marketing strategies that reduce the marketing margin.

{h) Stimulate the development of markets for cassava that provide a
stable price floor for the raw material, thus giving farmers the
incentive to Increase production and thereby reduce price
fluctuations for the consumer.

(7 Assizt in the development of new uses that increase the overall
cagssava demand.

(8) Develop waste-reducing technology to increase the percentage of
total production that is finally consumed.

(9) Stimulate other apgencies to play an active role in cassava research
amd development,

(10}  Increase the capacity of national programs to carry out R&D
projects™. {Annual Report, Cassava Program 1987).

The Panel endorses the Cassava Program’s research strategy of
focusing on the complete commodity system, effectively integrating
research on production, processing, post-harvest utilization, consumer

—
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preferences, market demand and appropriate methodologies for technology
introduction.

3.2.3. Activities

3.2.3.1. Germplasm

The cassava germplasm collection has increased from 3,680 to 4,566
accessions since the 1984 FPR. Seventeen IITA hybrids with cassava mosaic
disease resistance were also introduced to the collection. In addition to
storage as living collections in the field and as seeds in a cold room,
4,200 clones representing 92% of the collection are in in vitro culture.
About 1,200 clones in vitrp have been introduced to CIAT during the
perloed. A descriptor list for cassava based on morphological traits plus
biochemical descriptor-polymorphic isozyme markers have been developed.

During the period in review, the Program has distributed 9292 elite
cagsava clones in ip vitro (disease-free) conditlion to at least 20
countries in Latin America and Asia. (In vitro introduction from Latin
America to Africa is probibited by quarantine regulation.) Moreover,
188,638 seeds from the cassava collection and elite crosses have been
distributed to Latin America, Asia and Africa. Noteworthy is the
introduction to Africa of elite materials with mite resistance which have
been crossed with mosaic resistant germplasm from IITA and of materials
with highland adaptation.

The Panel commends the Cassava Program for assembling the largest
collection of cassava germplasm, evaluating it, maintaining it in in wvitro
conditions, and making it available to potential users around the world.

3.2.3.2. Plant breeding

Since the 1984 EPR, the Program has produced 2,040 crosses
combining resistance to varlous disease and pests and tolerance to soil
stresses. These have generated at least 82,916 hybrid seeds, in addition
to at least 500,000 seeds derived from open pollination of over 300
parents. Choice of parentals for the crossing program is based both on
performance in Colombian testing sites and on consultations with national
programs. Over the past five years 17 new varieties based on CIAT
germplasm have been released or are in final stages of pre-release in
eight countries: three in Mexico, one in Panama, six in Colombia, two in
Thailand, one in China, two in the Philippines, and one each in Malaysia
and Indonesia,

Preliminary trials have shown that cassava can successfully be
grown from true seed under experimental condition. Although many problems
have to be resolved in this area, the possibility exists now of
understanding and developing the technology to benefit resource-poor
farmers who face problems in using the traditional cutrings as seed. The
Panel encourages the Cassava Program to pursue this new lead.
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3.2.3.3, Plant protection

Work in cassava pathology has focused on the identification of
resistant genotypes, problems involving vegetative planting materials,
identification of resistant genotypes, and integrated disease management.
Resistant genotypes were identified for cassava bacterial blight,
superelongation, fusarium root rot, phytophthora root rot, anthracnose and
diplodia root rot.

The integrated disease management (IDM) approach, which includes
the use of cultural practices, bioclogical contrel, varietal resistance,
and sanitary measures has been explored and has shown promising results.

From research on the storage of meter-long cuttings the Program has
demonstrated that cuttings should be stored in at least 80% relative
humidity; that treated cuttings kept under a tree or in indirect sunlight
can provide good establishment; that size of bundles does not affect
establishment; but that storage of cuttings should only be done when
necessary, since vield Is affected by using stored cuttings for planting.

A new method has been developed for the interchange of indexed
vegetative cassava planting materials that makes 1t possible to obtain
50-100% establishment 20 days after packing and adult plants 7-10 months
later.

The virology section has identified whitefly {(Bemesia tuberculata)
as a suspected vector of the mosaic component of the frogskin disease of
cassava. The virus indexing protocol of CIAT has been refined. The
combination of thermotherapy with meristem-tip culture and virus indexing
of the meristem-tip cultured plants can assure freedom from known viruses.

The cassava entomology program focuses on mites, mealybugs, the
cassava hornworm, whiteflies and the burrowing bug.

Work on biological control of mites has been done in close
collaboration with IITA. CIAT efforts have concentrated on the use of
agroecological data to focus the search for effective natural enemies. A
rumber of natural enemy species have been shipped to IITA for mass rearing
and liberation.

Since low levels of mealybug resistance are available in the
cassava germplasm, research efforts have focused on matural enemies.
Predators and parasites of Phenacoccus manihoti are being evaluated and
the Venezuelan Llanos have been identified as a possible new source of
effective natural enemies.

The most practical control for hornworm is the use of virus, a
natural enemy that can be manipulated, maintained and managed at a
relatively low cost. Use of this virus is being applied by farmers in
Colombia and Brazil. No research on the safe use of Baculovirus has been
conducted at CIAT but it has been used as a biocontrol agent in the United
States where very strict food and drug regulations are enforced.
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ICA (Colombia) is now in the process of releasing three cassava
varieties based on CIAT germplasm with resistance to whiteflies.
Purthermore, intercropping cassava with cowpea reduces whitefly
populations under certain circumstances and may offer an alternative for
whitefly management.

As an alternative to chemical control of the cassava burrowing bug,
the allelopathic properties of crotolaria are under investigation.
Although intercropping with crotolaria Is not practical because of the
resulting decrease in cassava yield, the repellant chemicals released by
crotolaria roots are being studied.

3.2.3.4, Blotechnolegy

Since the 1984 EPR, significant activities in biotechnology have
bzen undertaken in support of the Cassava Program.

Plant regeneration has been obtained by somatic embryogenesis of
cassava clones, and this methodology has been used to demonstrate genetic
transformation of cassava tissue culture. Work towards transformed plants
is underway. C€assava reproductive bioclogy studies have been initiated to
develop in wvitro pollen germination, ovule culture and isclated pollen
culture as a means of obtaining hapleidy iIn cassava.

Isozymes electrophoretic analysis for germplasm characterization
and genetic studies have been developed and the technique is currently
used to screen the entire cassava collection for duplicates as well as to
develop geographic relationships. Moreover, the research network for
advanced cassava blotechnology was established in 1988 and key constraints
to cagsava production and utilization were identifled for priority
attention by the network.

The Panel commends the Biotechnology Research Unit for its support
of the Cassava Program and urges it to continue these activities.

3.2.3.5. Plant physiclo solls

Plant physiology research has continued to provide breeding and
management with basic understanding of physiological processes.

Photosynthetic characteristics of cassava have been closely
studied. Cassava leaves were found to possess relatively high
photosynthetic rates achieved at high temperature, high light intensity
and high relative humidity. They also showed lower photerespiratory rate,
lower CO, compensation point, initial fixation of CO, by both €, and C
cycles afid elevated activity of the key C, enzyme ?Eg carboxylase. These
traits indicate high photosynthetic effic%ency of cassava compared to C
crops. Such traits enhance the ability of cassava to withstand prolonged
drought and increase its water use efficiency. Cassava is as efficlent a
user of water as G& crops like maize, sorghum, millet and sugarcane.
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Cassava tolerates a relatively long period of drought once the crop
is established. The explanation rests on the capacity of cassava leaves
to fix atmospheric €O, and partially close their stomata and the plant’s
ability to maintain a“predawn leaf water potential. It also reacts to
changes in atmospheric humidity by closing its stomata in dry air when
evaporative demands are high.

The aforementioned observations suggest the possibility of
selecting cassava cultivars with higher photosynthetic capacity and
drought tolerance for use in the semi-arid conditions of Northeast Brazil
or in sub-Saharan Africa.

Planting cassava on contour ridges effectively reduced run off and
soil loss. Also, application of fertilizers, leading to better cassava
canopy cover resulted in less soil erosion compared to traditional
practices. Using grass barriers at seasomnal intervals and planting
cassava with permanent soil cover in the form of forage legumes have also
proven effective in controlling soil eroslon. Several cassava genotypes
with more dense fibrous roots in the surface soll have shown their ability
to compete and produce well in association with forage legumes.

The Panel vscognizes the excellent upstream activity in the
physiclogy section and encourages it to maintain such activities.

3.2.3.6. A omy/croppl S cms

The objective of this section is to develop lmproved cassava-based
cropping systems for representative agroecological areas, particularly of
Latin America. On-farm testing of Improved technological components and
development of methodology for en-farm research with national institutions
are also part of this section’s responsibilities.

The cropping system section has established a network of cassava
researchers in the North Coast of Colombia to plan and coordinate field
research and to discuss more specific topics such as cassava seed
production by farmers and the coordination wich ICA and CIAT's
Agroecological Studies Unit., Similar groups of scientists conduct
cropping systems research in Panama, Ecuador and Paraguay and a group of
research/extension personnel will soon implement their first on-farm trial
with cassava in Northeast Brazil.

The on-farm testing of newly released varieties in association with
other crops and the testing of available technology to seed control, seed
protection and seed selection are receiving special attention.
Intercropping studies show that improved maize varieties not only outyield
the traditional variety but also allow the cassava intercrop to yield
more.
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3.2.3.7, Utilization

The utilization section concentrates its work on storage of fresh
roots for human consumption and small-scale drying for the production of
cassava flour as a human food and cassava meal for animal feed. Product
and process development follows a three stage process: research, pilot
plant testing, and commercial introduction of the technology in
development projects.

Since the 1984 EPR, the technology for cassava root storage has
been refined to yield a new method that is easier, faster and simpler to
carry out, uses less water and less fungicide, and thereby reduces costs.

CIAT, in collaboration with engineers from the University of Valle,
has improved the capacity of the chipping machine from 3-4 toms/hr to 10
tons/hr. A pedal operated cassava chipper has been developed that can
chip 400 kg/hr when operated by two people taking 10-minute turns. It
costs US $235, of which 60% is the cost of materials. The section has
been looking into development of siwmple artificial drying techniques and
is ¢ollaborating with ICA and the National Agrarian University, to produce
feed concentrates with cassava as the principal source of energy.

In a joint project with the University of Valle, a small scale
process for the production of cassava flour (1 ton/day) has been
developed. The technology is being tested under real conditions in a
pilot plant established in the north coast of Colembia in cooperation with
the Colombian Integrated Rural Development Fund and a farmers’
cooperative.

3,2.3.8., Ego ics

Studies of the potential of cassavae, as recommended by the 1984
EPR, have been conducted in several countries of latin America and Asia
and are under way for Africa. The findings confirm the importance of
cassava as source of food and income for the less privileged in the
tropics. Moreover, related studies have shown that cassava can compete in
a multiplicity of markets with other basic starch sources if there are no
price distortions.

A workshop sponsored by CIAT, GIP and IITA in September 1988 in
Colombia discussed possible ways of improving the diagnostic capabilities
for roots and tubers production systems,

The section works closely with the utilization section on the
development of cassava flour as a partial substitute for wheat flour in
bakery products. An 85% vheat-15% cassava mix {or composite flour) has
been produced in Colombia at a cost of $83 (1988 prices) a kilo, which is
profitable up to a 50X margin between the cassava producer and the wheat
mill. An “at home use test" (consumer acceptability trial) indicated that
consumers will purchase composite flour bread if the price and quality of
the product are maintained.
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In support of the Integrated cassava projects, studies were
conducted to determine the economic profiles and cost structures of wheat
flour mills as well as Bogota’'s bakeries to assess current outlets for
fresh cassava/flour in Ecuador and the current usage of cassava in farmer
households in Paraguay; and to identify changes in cultivated cassava area
in Ecuador and Colombia. A monitoring system has also been designed for
uge in the integrated pilot projects to provide information on the
distribution of benefits and the adoption of technology.

3.2.3.9. International activities
Developing countries

CIAT has been playing a significant role in the establishment of
national programs in cassava in several developing countries.

Asia

The activities of the CIAT regional program in Asia, which is based
in Thailand, are centered around breeding and agronomy. Its objectives
are to facilizate exchange of germplasm between CIAT headquarters and
Asian national programs ¢ d among national programs and to strengthen
national program capabili.ies {n varietal evaluation and selection. 1In
agronomy, the accent is on the setting up of collaborative research
projects to tackle problems of erosion control and maintenance of soil
fertilicy.

tin ica

In Latin America CIAT maintains close links with national cassava
programs through technical cooperation and training of research and
extension personnel, CIAT is particularly active in helping national
programs set up integrated cassava production, processing and wmarketing
pilot projects. These projects are underway in Mexico, Cuba, Panama,
Colombla, Ecuador, Paraguay and Brazil. In Panama, Colombia and Ecuador
they have led to the stablishment of cassava drying industries on a
commercial scale.

Africa

The Cassava Program’s efforts in Africa are channeled through 1ITA.
Since the 1984 EPR, the extent of cooperation between CIAT and I1ITA has
grown substantially.

A lialson scientist (plant physiocioglst/breeder) who will be
involved also in testing improved germplasm in selected locations in
Africa has been posted to IITA. A Brazilian project funded by CIAT in the
northeast will develop improved cassava germplasm for the semi-arid
sub-Saharan Africa via IITA. CIAT has received 17 hybrids with resistance
to mosalc and hag sent to 1ITA 15,205 seeds of elite materials with mite
resistance. Crosses combining mosaic and mite resistance were begun in
1988. CIAT has been sending IITA the most promising species of natural
enemies of mealybugs for mass rearing and liberation.
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Human resources development for generation and transfer of root and
tuber crops 1Is a UNDP-funded project in collaboration with IITA and CIP.

The collaborative study of cassava in sub-Saharan Africa, being
executed by IITA with the assistance of CITAT and funded by the Rockefeller
Foundation, started in September 1988 through a meeting in which experts
and resource persons were invited te prepare detalls,

The Panel commends CIAT and IITA for this significant expansion of
cooperation and encourages its continuance.

Problem areas in the Cassava Program have been prioritized for the
most part on secondary data supplied by national programs or obtained by
CIAT staff. This is understandable because incidence and damage,
particularly of diseases and pests, vary greatly due to seasons, years,
and locations. More objective data on the constraints affecting cassava
production could further sharpen CIAT's program focus, The Panel urges
that joint efforts be mounted to initiate this activity in the major
growing arseas,

Other institutions

Good collaborative research exists with various universities and
advanced research institutions in both developed and developing countries.
The Panel particularly commends the Cassava Program for increasing these
linkages with basic research institutes that have a comparative advantage
in methodology that make the partnership cost-effective for CIAT.

3.2.4. Staffing and fac ties

There are 12 senior staff in essential positions in the Cassava
Program: a leader (vacant), one entomologist, a utilization speclalist, a
physiologist, two plant breeders (one assigned at headquarters and the
other stationed in Thailand), a soil scientist/agronomist stationed in
Thailand, a plant pathologist, an apronomist and a physiclegist/plant
breeder stationed at IITA to act as liaison between CIAT and IITA, an
economist (vacant), and an agronomist/breeder to be stationed in Brazil
(vacant). In addition there are three senior research fellows: an
anthropologist stationed in Ecuador, a utilization specialist and a
cassava specialist stationed in Brazil; post-doctoral fellows in
entomology and in plant breeding, and a visiting food technelogist. The
Program is supported by 8§ assoclates, 22 assistants and an administrative
asgistant,

The Program has adequate laboratories and greenhouse facilities at
CIAT headquarters, a house at Piviiay on the nerth coast of Colombia, and
field facilities as well as on-farm sites that cover five of the six
edaphoclimatic zones. Support services also are avallable at all
stations. The inauguration of a new facility for cassava photosynthesis
work has significantly increased the level of this activity, particularly
in the physiology section,

The Program has a working budget of US $3,239,000 for 1989.
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3.2.5. Achievements

The GCassava Program has emphasized the establishment,
identification, and characterization of a world germplasm collection
maintained in vive and in vitrg, virus indexed, and available for safe
international distribution to national programs. The bank has been
especially successful in broadening the germplasm base in Asia and Africa.

Materials tolerant to African mosalic have been introduced to Latin
America for the first time using sophisticated techniques to ensure that
they are virus free. The first hybrids from these crosses have been sent
to Africa for testing. In the past five years 17 new varieties based on
CIAT germplasm have been released or are in final stages of pre-release in
elght countries. To date all improved germplasms released have been
evaluated under pest and disease pressure in marginal areas (i.e. low P
and drought prone} and also under favoured environments.

The Program has developed system packages of recommendations for
soil conservation and fertility maintenance, production of qualirty
planting material, cultural practices for insect and dlsease control and
planting patterns. Moreover, its research activities in various
disciplines have contributed immensely in the identification of problems
and in finding suitable solutions.

The technology for fresh cassava root storage has been refined and
iz now in commercial use on a small scale in Colombia. The cassava drying
industries for animal feed have already taken off in Mexico, Panama,
Colombia and Ecuador and are being piloted in Paraguay, Brazil and Cuba.

The Cassava Program's involvement in the training of more than 400
scientists, extension agents, university professors, etc., has resulted in
the strengthening of existing or the formation of new cassava programs.

3.2.6. Future activitiss

Although the new goal of the Program does not differ substantially
from the long-term plan as expressed in "CIAT in the 1980s", the new plan
gives the following strategic objectives:

(L) "Augment and characterize the Manihot germplasm collection for more
effective utilization.

{2} Develop and make available production systems for sustainable and
improved cassava production in different agro-ecosystems.

(3) Improve the quality of cassava products for human consumption and
animal feed.
{4) Facilitate the movement and adoption of new production and

post-harvest technologles to stabilize and increase the production
of high quality roots and leaves,

{3) Strengthen and improve research and technology transfer
capabilities of national research and development.”
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These new strategies will call for some change in resource
allocation. Activity in creop improvement is expected to increase with
grovwing demand from national programs for new elite germplasm and
populations for specific ecosystems, whereas collection and
characterization of the manihot germplasm will decrease as work on this is
completed. Projects in integrated activities and culvural practices will
move toward mational programs over the decade. Research on true seed as a
propagation material will be given emphasis because of its promising
potential. Crop management research with national programs will focus on
the complete cropping systems, including intercropping, bioclogical
control, plant resistance, other pest management, and true and asexual
production. Strong emphasis will continue on soil conservation and
fertility maintenance research with national programs, Utilization and
processing will see a shift toward product development on flour and starch
for human consumption and research on root and leaf quality.

Special attention will be given to Africa because of the
opportunities cassava offers there. Vigorous regional programs and the
placement of a CIAT liaison officer at 1ITA are creating a favourable
climate for the kind of studies of germplasm tolerance to stresses that
will be needed. Joint research activities with strong country programs
are being planned.

3.2.7. Assessment and recommendations

The Panel recognizes the outstanding team work of the Cassava
Program. Together they have successfully generated a considerable body of
knowledge where little was known before. This knowledge has been
effectively used in developing improved germplasm, better production
technology and improved utilization of cassava by national programs. The
commercial growing of improved materials developed collaboratively between
CIAT and national programs, and the rapid expansion of the cassava drying
inddustries in several countries particularly in Latin America, are opening
new markets. The Panel supports the proposed Cassava Program strategiles
expressed in "CIAT in the 19%Gs".

3.3. Rice Program

3.3.1. Background and objectives

The CIAT Rice Program traces back te the 19530s, when the Colombian
Ministry of Agriculture and the Rockefeller Foundation undertook a
collaborative rice-breeding effort with the objective of solving the hoja
blanca (white leaf) virus problem. Eventually, the Program evelved to
emphasize breeding in order to bring the Green Revolution in rice te Latin
America, with special attention to irrigated enviromnments. Today’s Rice
Program focuses on Central and South America and the Caribbean, with the
necessary adjustments to deal with a broader range of ecosystems and
issues. Breeding varieties tolerant for acid and high aluminum content
soile are now included among the maior objectives.
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Having a regional mandate, rice is the smallest of the Center’s
commodity programs but it takes advantage of the great amount of research
resources available from other Centers with global (IRRI) and regional
mandates (WARDA, IITA and IRAT/CIRAD). Emphasis continues to be on
germplasm development, but integrated crop management and socio-economics
were recently incorporated into the program.

Rice is an extremely important food in a region that faces an
annmual deficit of 1.2 million MT. Annual per capita consumption averages
about 30 kg and ranges from less than 5 kg in CGuatemala to over 60 kg in
Panama. Demand has grown in the last 20 vears at an annual rate of about
3.5%. 1If this trend continues, by the yvear 2000 production will have to
nearly double, corresponding to an increase from the current 17 million
tons to over 30 million. The Rice Program's wission has been defined as:

"to contribute to the improvement of the nutritional and economic
well-being of rice growers and consumers in Latin America and the
Caribbean by supporting NARDS efforts to increase rice production
and productivity through the development, dissemination and
implementation of appropriate technology and information™.

31.3.2. Charact cization of rice growing environments

Rice is grown in a wide range of environments in Latin America:
tropical lowlands, acid soil savannas, Andean valleys, coastal deserts and
temperate climates. The Rice Program has recognized three broad
ecosystems for rice production: (1) lowland, (2) mechanized upland and (3)
traditional upland.

The lowland system (irrigated, rainfed lowland and poorly drained
valley bottoms) is by far the most productive, accounting for about 60% of
the harvest, yet occupying only 33% of the area. The mechanized upland
systems cover over 4 million ha of primarily savanna and cerrado
environments but produce only 26% of rhe harvest, Traditional upland
farming systems are particularly important in Brazil and on a smaller
scale in Peru, Bolivia, Colombia and Panama. The distribution and
environmental characterization of the different systems are poorly
understood for the region as a whole. This should be solved by the
collaborative projects under way with CIAT’s Agroecological Studies Unit
(AESU) aimed at characterizing and mapping the rice production systems,

The region may also be subdivided into four geopolitical zones:
Central America and Mexico, the Caribbean, Tropical Scuth America, and
Temperate South America.

Most of the rices grown on irrigated and favoured upland are modern
semidwarfs. Improved tall varieties are commonly grown In the mechanized
upland area, and unimproved traditional tall materials predominate in
traditional upland gystems. Yields for the upland materials average only
around 1 t/ha. These varieties are reasonably well adapted te common soil
stresses such as low pH and high aluminum saturation, but do not respond
to inputs and tend tu be susceptible to lodging and to the principal
biotic stresses. It can be seen that there is great need for improvement
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of upland systems of cultivation. But, even for lowland and favoured
upland the genetic basis of improved varieties is rather narrow and an
effort to widen it is highly desirable. Also there is a great need for
improved crop management so that modern varieties can express their yield
potential and be produced at lower cost. Important in this regard is
ressarch on IPM (Integrated Pest Management).

3.3.3. Activities

CIAT's intensive rice program initially emphasized breeding for
more favourable enviromments. Recently greater attention has been
directed to more harsh environments, especially rhe acid soils of the
tropical savannas and cerrados., The Program undertakes intensive research
in its experimental stations, coordinates networks, offers training
courses, and supports regional meetings, workshops and conferences, Rice
is plagued by a number of pests, weeds and diseases, and farmers have been
continuously using greater amounts of agrochemicals. CIAT is strongly
dedicated to developing an Integrated Pest Management (IFM) program to
deal with the resulting envirommental, toxicological and economic concerns
by reducing the level of pesticides farmers must use to control pests,
weeds and diseases. OQther current activities of the program are also
directed by a sustainability perspective and oriented to the appropriate
and efficient use of imputs.

CIAT maintains good interaction with scientists from NARS,
including reciprocal field vigits, which contributes to improved zelection
of materials suited to the different environments.

CIAT alseo collaborates with NARS within the International Rice
Testing Program {(IRTP), which provides advanced lines in nurseries and
informs developing countries of the latest rice research.

The Experiment Station of Santa Rosa (Villavicencio), located in
the Llanos of Colombia, is a good place for selecting for resistance,
since practically all of Latin Amerlca's major rice diseases, especlially
blast, are found there. Similar "hot spot® sites have been identified and
used in Peru, Panama and Guatemala, Most countries of the region have
released improved varieties developed through breeding activities based on
CIAT germplasm.

Extensive rice crossings are continuously made, yielding early
generation breeding lines (F,, F, and F,) that are routinely sent to
stronger NARDS. The genetic basé of the tropical irrigated germplasm is
now being broadened through the incorporation of African and Asian
germplasm.

The Program carries on an increasing amount of anther culture in F
and F, generations seeking to speed up the process of obtaining homozygous
lines? On the whole, the number of plants regenerated is rather low for
indica tropical irrigated types (about 10 plants per cross), which limits
the possibility of genetic recombination. For upland types and japonica
grown in areas which permit only one generation advance per year, the
response is substantially greater.
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Somaclonal variation study yielded 325 somaclones from Oryzica-2.
Although preliminary results showed some promise, the technique is
considered to offer more limited possibilities than a few years ago.

A better characterization of the rice-growing environments of the
region is underway in collaboration with the AESU (Agroecological Studies
Unit).

Rotation systems involving rice and pastures (legume and grass)
are being evaluated for the acid soil savanna regions of Colombia in
collaboration with the Tropical Pastures Program.

Socioeconomic studies to diagnose rice production constraints have
been conducted in collaboration with NAES for several countries {(Chile,
Colombia, Ecuador, Central America, Venezuela and Brazil).

A survey of the human resources and activities of all national rice
programs was conducted in 1988, which provided a clearer picture of the
strengths and weaknesses of these national programs partners.

3.3.4, Staffing and budget

The Program is well assisted by qualified staff scientists who are
seriously involved and dedicated to solving the problems and improving the
production of rice in Latin America.

At headquarters the Program is staffed by one program leader (a
pathologist), two breeders, one pathologist, one agronomist, one
entomologist involved in IPM, one economist and one llaison scientist from
IRRI dedicated to IRTP (International Rice Testing Program).

At the Sta. Rosa Experimental Station (Villavicencio), there is one
breeder for tropical irrigated rice and for population improvement and cne
post-doctoral fellow working as agronomist for the integrated rice-pasture
management ,

For the Caribbean Rice Improvement Network, the Program maintains
one agronomist-breeder and one agronomist engineer for small machinery
development and utilization in the Dominican Republic, and one agronomist
in Haiti,

It is felt that the addition of one physiologist especially to
carry out studies to understand root development in the harsh upland
conditions is desirable.

The Rice Program is well supplied with facilities and equipment to
carry out all activities in a satisfactory way. Its total budger is US
51.912 million,
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3.3.5, Achievements

One of the most significant achievements of the Program is its
close relationship with NARS that contributes to a substantial
strengthening of those partners. Recent accomplishments indicate that
gome NARS are becoming increasingly self-sufficient in applied rice
breeding. For instance in 1987, from a total of 24 new varieties released
in Latin America, 12 were the result of crosses made by national programs,
CIAT has helped some programs characterize their germplasm banks and
working collections and has encouraged them to make their own crosses.
Iwelve of the national programs, representing 90%1 of the Latin American
rice-growing area, generated their own crosses during the period 1983-87
by making an average of 1,900 crosses per year, a figure higher than that
of CIAT. Although this indicates a substantial amount of breeding work,
the number of Iimproved wvarieties that resulted is comparatively small;
this issue that should be addressed by CIAT.

Some other research achlevements are also worth mentioning:

- Characterization of the rice blast fungus population at Sta. Rosa
has revealed its extreme pathogenic variability rather than a few
"supexy races",

- CIAT breeding lines are now characterized for a large number of
important agronomic and economic traits such as disease and insect
reaction, tolerance to edaphoclimatic stresses, and graln quality.

- A seml-controlled field screening methed developed in Palmira for
the hoja blanca virus permits the evaluation of thousands breeding
lines per season.

- Thirty-one rice varieties for irrigated and favoured upland
conditions based on CIAT-developed germplasm have been released in
11 countries.

- The savanna breeding project, based on traditional and improved
African and Brazilian material, has produced advanced lines with
desired traits that are tolerant to acid soils with aluminum
saturation levels above BOX.

- Genetic mediation of the ability of the Sogatodes pryzicols plant
hopper to support replication and therefore transmit the rice hoja
blanca virus has been determined, together with the mechanisms of
tolerance and antibiosis against that pest.

- A simpler and cheaper crossing method, based on a technique
originally developed by CNPAF and IRAT scientists, has been adapted
for use by national programs to increase their effectiveness in
making and exploring the potentials of their own crosses.

- CIAT has succeeded in using, very successfully, anther techniques;
it has been a joint activity between the Program and the BRU.
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3.3.6. Future activities

Testing and releasing new varieties 1s a lengthy process, In many
cases taking over a decade. CIAT is looking for ways to expedite the
process; expansion of anther culture in national programs would be one of
these. The process is also being speeded through cleser cooperation among
research, extension programs and the development process, Early on-farm
testing, cooperation with the seed industry, and early multiplication of
basic and foundation seed of promising lines are accelerating the process.
For example, Oryzica Llanos 4 and Oryzica Llanos 5, obtained from lines
assessed from crosses made in early 1984, were in farmers’ flelds in 1989.

CIAT is facing the challenge to develop a rice production system
with long-term stability. To achleve this goal CIAT is planning to
integrate classical areas of research (germplasm development and
management of diseases, pests and weeds) with others such as crop
rotation, institutional issues and marketing.

Since the germplasm base of Improved varileties for the region is
rather narrow, an effort will be made to diversify the genetic basis of
lowland germplasm by iIncorporating African and Asian materials in
combination with the CIAT acid soil upland breeding population.

A promising area t.r germplasm enhancement should be the
development of breeding methodologies for population improvement. The use
of recurrent selection in heterogenecus materials, after the incorporation
of the male sterile characteristic or with the use of hand crossing,
should be successful and is an area where GIAT has comparative advantage.
Research aimed at increasing the frequency of desirable genes, linked to
the pedigree methodeology, should provide better parents of broader genetic
basis to be used more effectively by NARS.

The link with the Tropical Pasture Program is being enhanced to
develop rotations in which rice will serve as an economic means to
establish improved pastures.

Over the coming decade the Rice Program should reinforce its
efforts to develop Iinte a center of information on rice research and
development of relevance to the region. This will be done in conjunction
with IRRI.

In the area of varietal improvement CIAT will give much more
emphasis to breeding for the high rainfall upland system, where
opportunities for substantial improvement are greatest. In order to
accomplish the desired goal for soils that are quite variable and
characterized by high acidity and aluminum content, a better understanding
of root physiology is badly needed.

Since experience has shown that the variability of results obtained
in replicated yield trials is often rather high, especially under the
adverse conditions of the acid upland soils, an effort should be made to
better understand the factors responsible and develop appropriate
experimental techniques.
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To effectively accomplish these shifts CIAT plans to phase out many
activities that should be undertaken by NARS. This should be carefully
assessed, since there has been great variability among as well as within
NARS along the years. In any case, a more explicit definition of the
activities where more reliance is to be placed on NARS is advisable.

3.3.7. Assessments

The Panel is pleased to acknowledge the effectiveness of the
activities carried out by the Rice Program, which have led to significant
contributions for rice improvement in the region.

Considering the great number of crosses that are being made,
aspecially by national programs, and the limited number of improved
cultivars that have resulted, CIAT should intensify its effort to identify
genetic materials that might have greater potential for improvement,
aiming at the same time at increasing the germplasm base of the breeding
programs. Some consideration should also be given to the question of
whether the crosses have been adequately exploited in order to yield new
varieties.

Many national programs continue to benefit from the research
developed at CIAT., CIAT must also be commended for its excellent
comprehensive studies of the rice situation in countries of the region,
most recently in Venezuela and Ecuador. This kind of study should be
expanded in other countries to try to minimize critical constraints by
addressing those problems in training courses.

The Panel notes impressive progress Iin breeding activities
undertaken in collaboration with national programs. Improved cultivars
derived from CIAT materials have been released and are being widely grown
by farmers in most countries of the region.

3.3.8. Recommendations

The FPanel recommernds that the Rice Program pursue more actively the
use of population improvement methodologies like recurrent selection.

Since the yvield trials have frequently shown rather poor

statistical precision, the Panel recompends that the Rice Program make a
serious effort to explore the reascns.

3.4, The Tropical Pastureg Progyam

3.4.1. Background

Meat and milk continue to provide an important part of the diet of
the people of tropical Latin America. Their share of the food budget
exceeds 20% even amongst the poorest quintile, and relative consumption by
the poorer groups increases sharply with rising income. Not surprisingly
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these commodities usually are given a high priority in the formulation of
national food policles.

In the last decade low domestic prices for feed grains, coupled
with technical change in poultry production, stimulated a large increase
in poultry ocutput while beef and milk preduction failed to keep pace with
population growth., Net imports of milk powder doubled te about 4 million
tons annually and beef prices rose. Projections of the food production
deficits expected in tropical Latin America (Trends in CIAT Commodities,
1989) suggest a change from the present small surplus of heef to a
decreasing self-sufficiency with imports of 360,000 MT in the year 2000.
A doubling of the present deficit in milk output, from 4.2 MT to almost
9 MT (about 21X of production), is also anticipated.

Beef and milk production have increased in the last decade
approximate 1.3% annually, roughly 1¥ below the rate of increase in human
nunbers. Previously almost all the preduction increase had come from an
expansion in steck numbers, but in the last decade productivity increases
pexr animal have become evident, particularly in milk production (Irends in

Commo es, 1989). The potential for further increases in
productivity per animal as well as per unit of land area are very large;
the work of CIAT and others indicates that with improved pastures in the
tropical savanmas a ten-fold increase in output per hectare is possible.

A five-fold increase could be achieved by replacing degraded grasslands in
the rain forest with improved pastures,

3.4.2. Objectives

Successive statements of the goal, strategy and priorities of the
pasture work at CIAT indicate a progressive evolution and clarification of
the program. The Beef Production Systems Program, initiated in 1969,
sought to increase cattle productivity in the lowland tropics through a
combination of animal health, herd management and mineral nutrition
measures. A 1976 reorganization of this Program emphasized the
improvement of tropical pastures as the means of achieving the beef
production objective., The first long-term plan, "CIAT in the 1980s",
added the tasks of:

(1) promoting the economically and ecologically sound expansion of the
agricultural frontier, and

{2} releasing more fertile lands (from livestock grazing) for expanded
crop production.

The conjunction of the inereased research experlence in tropical
livestock and pasture development, the recommendations of the last EPR,
and Increasing concern with environmental issues now leads the TPP to a
further modification of these earlier statements. The basic objective of i
increasing livestock output remains unchanged but the new strategic plan, :
*CIAT in the 1990s", notes the goal of the TPP is: !

"To contribute to the overall economic growth and social welfare of
both rural and urban populations in the tropics by increasing their

g, <
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access to beef and milk products through increases in the
production of sustainable, pasture-based production systems."

The immediate objectives of the Program are now stated as:

(1) "Document the soundness and commercial feasibility of using
grass-legume pastures.

(2) Enhance the rapacity of improved pastures in maintaining or
recovering soil quality of pasture-based production systems on
marginal lands,

(3 Develop sustainable pasture-based production systems on marginal
lands.
(&) Strengthen national capabilities in the context of supply and

demand for legume-based pasture technologies within the region."

3.4.3. Special features of the Pastures Program

Simply stated, the aim of CIAT's Pastures Program is to improve
beef and milk production by means of improved grass/legume pastures.
Pasture improvement in tropical acid soils necessitates the use of a wide
range of legume and pasture species, many of them new to agriculture and
with biological characteristics that are quite unknown. These plants must
be collected from the wild, screened for adaptation and useful attributes,
manipulated genetically to modify performance, and managed and fertilized
in a manner compatible with both persistence and high productivity. The
difficulties and time requirements of these tasks are large and easily
overlocked; they are also complicated by an interaction with changes
occurring in other sectors of agriculture.

Over the last decade a significant shift of major cattle
populations towards the more marginal areas of Latin America is evident,
driven essentially by the intensification of cropping in more densely
settled regions. Although CIAT has sought to promote a low cost, low use
of fertilizer approach by selecting grass and legume species adapted to
the acid and infertile soils of the frontier zones and resistant to pests
and pathogens, the costs of pasture improvement are still relatively high
in relation to land prices. In years past the choice between expanding
the land area in use or intensifying the productivity of existing pastures
was a simple one. As land values increase and pasture improvement
techniques become more easily and cheaply attained, 31 million ha of the
92 million ha pasture area in the Brazilian cerrado have already been
planted to improved grasses. An awareness of the fertility building role
of legume-based pastures is also increasing. It is in these circumstances
that CIAT expects to overcome the still widespread lack of knowledge
amongst farmers that investment in legume-based pastures is a credible
option. Attractive rates of return to pasture improvement are mnow
evident, although the adverse cash flow associated with it in its early
years remains a significant barrier. The use of cash crops in combination
with pasture establishment will further enhance the adoption of new
pasture technology.
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3.4.4, fin achievements
Five themes recur in considering the current workplan of the TPP:

(1) A greater choice of technology and germplasm is now available as a
result of earlier efforts to identify promising pasture species;

(2) Reglonal pasture networks provide increasing capacity to evaluate
and distribute this material and document its commercial viability,

{3 National authorities are recognizing the value of improved pastures
te protect the natural resource base while increasing the
productivity of land already in use.

{4 There is helghtened awareness of the possible impact of
biotechnology on the technological efficiency of pasture
improvement,

{5) Much more collaberative research with other units in CIAT and

elsewhere will be required.

CIAT's TPPF has a modest staff and budget. Professional staff
number 18 positions and r nge across the biclegical disciplines; 5 are
outposted to the regional centers. The present budget is US$ 3,653,675,
In the next few years TPP plans to reduce current efforts to broaden
variabilicy in the germplasm collection in order to provide resources to
explore promising opportunities in pasture-crop integration, in
silvo-pastoral systems and in nutrient cycling through
soils-plants-animals. One "essential® additional staff position is
requested to strengthen work on production systems in the isohyperthermic
savannas and the humid tropics, and two "desirable" pests are proposed to
support the expansion of work in Africa and in Southeast Asia,

Improvements in animal production in tropical Latin America
resulting from CIAT's pasture work are still modest; it could not be
otherwise given the time scale required for such change. But the signs of
change are there. For the first time an improvement in animal
productivity underpins the statistics available. Large areas {500,000 ha)
of the continent have been sown with Andropogen gayanus, one of the
improved grasses introduced by CIAT, and Stylesanthes capitata is now
being widely planted In the Llanos. Early estimates of the benefit:cost
ratio of CIAT’s pasture research suggest a 33:1 response. More
importantly, a continued research effort into pasture improvement provides
the only feasible approach to improving the feed base for Latin American's
urgently-needed increase in livestock production without decimating the
forest resources of the region.

3.4.5, Program activities
Germplasm collection and plant breeding

The CIAT collection of tropical grasses and legumes now rumbers
about 23,000, amongst which herbaceous pasture legumes from acid savanna
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soils predominate, including s small number of shrub legumes. The legume
collection accounts for about 83X of the inventory.

The loss of the availability of genetic diversity in uncollected
plants, arising from a rapid intensification of agriculture, is an
increasing worry; CIAT collection teams, when making repeat visits to
previous collection sites, neote the reduced prevalence of target specles.
Quite apart from its immediate utility to pasture improvement, the CIAT
germplasm collection provides some safepuard against the genetic erosion
now evident in wild populations.

Duplication of similar accessions within the collasction enlarges
storage and screening costs. Maximizing genetic variability in smaller
collections is now becoming more practical via "genetic Fingerprinting"®.
The Panel encourages CIAT to continue to support germplasm
diversification, screening and culling initiatives.

CIAT's policy of providing ready access to germplasm resources
ensures widespread availability of this material. To date, internal
quarantine and disease control practices have been seen as giving
sufficient reassurance about the potential danger of spread of pathogens
by the wide distribution of pasture germplasm. Nomnetheless, this remains
an area of concern, and the Panel encourages CIAT to pursue its current
efforts to eliminate the possibility of the transmission of viral and
other pathegens via seed distribution.

The strengthening of ongoing work to expand the "in witro tissue
culture” storage of germplasm is also warranted. These techniques
facilitate:

(L the conservation of species that form little or no true seed;

(2) a means of more rapidly propagating species with late sexual
maturity,

{3) the distribution of germplasm free of pathogens,

() the growing to maturity, via embryo-rescue or protoplast fusion, of

crosses of plants that would not otherwise produce viable progeny.
(5) the induction of new genetic variability.

Insect, fungal and viral problems are particularly severe in the
sub-humid and humid tropics. CIAT has chosen to tackle these constraints
primarily through the selection of resistant or regilient accessions.

They have on staff a pathologist, entomologist, microbiologist and a plant
breeder; they also have access to the services of the CIAT Virology
Regearch Unit. TPP adaptation studies are increasingly oriented to
problems agsociated with the optimization of nutrient cycling and to
nitrogen fixation and phosphorus uptake by legumes. These topics are also
being pursued by encouraging their study at research institutes elsewhere.
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Plant putrition

The TPP continues to base its evaluation of accessions under
conditions of very limited soll amelioration. Its scientists sesk to
assemble pastures adapted to limited soil nutrients and tolerant to low pH
and high Al levels. Results from the increasing work on crop rotations
that make use of improved pastures with legumes are documenting the nature
of the positive changes occurring in soil fertility as a consequence of
pasture improvement. The large increase in vields of upland rice
production following improved pastures In the Llanos of Celombla provides
practical testimony te this soil fertility effect.

Pasture development

Evaluation of new accessions to the Pastures Program follows a
stepwise procedure in which CIAT is seeking a declining role at the farm
testing stage. Evaluation proceeds from initial row evaluation, through
small plot cutting and grazing trials, to farm paddock experiments. To an
increasing degree national research institutions, particular in Colombia
(ICA} and in Brazil (EMBRAPA), are assuming responsibility for evaluation
and performance studies at the farm level. CIAT is now planning to
explore the ecological reasons for changes in plant populations to seek a
better understanding of soil-plant-management interactions and of the
factors contributing to the differences observed in the nutritive value of
different accessions. -

Seed preduction

The supply of an adequate quantity of seed from the increasing
mumber of promising accessions emerging from the TPP is a critical
bottleneck in achieving widespread impact of an improved species. Seed
production begins with initial multiplication of the very few seeds
associated with a new accession. This enables field screening and applied
research on the reproduction and harvesting of the accession. Subsequent
work is required to find ways to promote the commercial production of that
seed. Responsibility for different aspects of seed production are shared
with the CIAT Seed Unit, as are components of training in seed production.
The Panel endorses the current seed production efforts of the TPP and
enicourages attempts to ssek addirional special funding to support an
expansion of this work,

Training

Pasture training by CIAT is carrvied out in three main ways:
(i) training at headquarters, (i1) training in CIAT regional centers
(iii) training assistance to national institutions., In the period
1980-1988, 420 professionals have received 2,000 man-months of specialized
training in pasture agronemy, in the assessment of pasture quality, in
soil-plant nutrition and in seed production,

The regional centers of the TPP in Costa Rica, Brazil and Peru
enable an increased decentralization of pasture research training and
facilitate greater assistance to national training programs. In 1989 CIAT
plans a gpecial effort to encourage the further training of university
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lecturers In pasture agronomy. An agressive program of adding to the pool
of NARDS sclentists through M.S8¢. and Ph.D. training is alsc envisioned.
The Panel strongly supports the multi-faceted approach to pastures
training taken by the TPP.

Four regional RIEPT sub-networks (Central America, Llanos, Humid
Tropics and Cerrado) are now in operation. Others In West Africa and
Southeast Asia are in the plamming phase. Selected accessions of
germplasm of likely utillity to each network are provided by CIAT and
subjected to a series of svaluation trials at diverse sites within each
region. The first trials were essentially concerned with viability and
seasonal production, Selected material is now moving into farm grazing
trials using both beef and milk production to assess pasture improvement.
RIEPT has an advisory committee made up of national pasture research
leaders. CIAT publishes, in an attractive quarterly journal (Pasturas
Tropicales), the results of network trials along with current research
information from its own research as well as other sources. Through these
networks the TPP is clearly reaching field scientists in national
programs and enjoys particularly productive relationships with national
pasture and livestock organizations. These networks are proving to be a
most valuable means of strengthening information flows, technical training
and pasture improvement. Linkages of the TPP to other internatiomnal
groups such as CS5IRO (Australia) and university groups in North America
are c¢lose, but constrained in effectiveness by the funds and time
available to cultivate them.

3.4.6.

The possible reduction of efforts to seek wider germplasm
variabllity is a cause of concern to the Panel, because the loss of wild
plants of potential importance to pasture improvement is now widespread.
To the extent the proposed strengthening of the central germplasm unit of
CIAT (GRU) compensates for a reductlon in TPP collection activities, this
concern is mitigated, but if the GRU is unable to sustain this work TPP
faces a dilemma: will it be necessary to consider modest reductions in
the effort to seek a better understanding of the pasture complex in order
to ensure that unique germplasm is collected and stored before it is lost
forever? There is no easy answer that the Panel seeks to recommend, but
it does wish to highlight this difficult issue.

It is also evident that viral infection is present in many pasture
legumes. Ensuring freedom from infection in germplasm available for
distribution is of highest priority, and present linkages between the CIAT
Virology Research Unit and TPP deserve every support.

A similar dilemma occurs in regard to the support to be glven to
attempts to use biotechnology to resolve specific pasture problems. The
likely impact of biotechnology on CTAT’'s pasture work is promising,
particularly as Stylosanthes is most amensble to tissue and protoplast
culture, but practical results remain to be demonstrated. To what extent
should CIAT invest scarce resources in the biotechnology potential? The
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Panel believes biotechnelogy is likely to have an important impact on
certain aspects of plant Iimprovement that are of great importance to the
TPP, and believes CIAT will need to make a continuing judicious investment
in it.

The work of the TPP has been characterized by flexibility as needs
and opportunities change. To an increasing degree its work imvolves close
collaboration with other programs and units and its success increasingly
depends on the strength and viability of this collaboration,

The staff of TPP are clearly a productive, hardworking and
cooperative group, and they are strongly motivated, well trained and sware
of the large responsibility they carry to produce early practical results.
Their output could be enhanced if further funds for upstream training and
collaberative research (particularly in certain aspects of biotechnology},
and a few items of relatively expensive but potentially very useful
analytical equipment were available, The publication record of TPP
scientists is reasonable. More importantly, they are a stable group whose
work is highly respected by the staff of national programs. The overall
conclusion of the Panel is that the TPP continues to make good progress
and well justifies the continued support of the CGIAR.

3.4.7. Recommendations

The Panel endorses the proposed work plan of the Tropical Pastures
Program. It alse urges particular attention to the fullowing points:

The pasture improvement efforts of CIAT are of particular
importance to the protection of rain forest and to minimizing land
degradation in fragile areas. Forest protection would be enhanced by
encouraging a wider understanding of the progress now possible through
tropical pasture improvement. Current work at CIAT on the integration of
erops, pastures, livestock and agroforestry provides a critical component
of improved systems of sustainable land use. The Panel encourages CIAT to
pursue this work.

The particularly fragile lands of tropical Latin America are found
principally in areas of piedmont and at higher altitudes. It seems likely
that the present range of CIAT pasture material could be used at higher
elevations than are presently accepted as the target area; an attempt to
extend the range of their present use is desirable.

CIAT has assembled an invaluable collection of pasture material and
in so doing has developed particular skills in locating, assembling,
documenting and screening the pasture plant resources of the world. The
Panel considers it is essential that these efforts are continued through
the joint efforts of the GRU and TPP.

While biotechnology has vet to make an important impact on
agricultural output, the potential it offers in many aspects of CIAT's
work on grasses and legumes warrants an increasing involvement in this
area.
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Understanding the physiological processes which underlie successful
management of pasture production systems 1is critical to long-term
improvement. It is an increasingly important part of the TPP work plan.

The major task now is te convince Latin American farmers and their
governments that land imprevement through legume based pastures is already
possible, thereby building political support for the broader and
longer-term a#ffort required.

3.5, orti Res

3.5.1. Gen ¢ Resource t

3.5.1.1. Background and obiectives

Germplasm conservation is receiving increasing attention in recent
years because of the increasing risk of genetic erosion, combined with an
increased demand for wider germplasm diversity in international and
national breeding programs in both developed and developing countries.

The Germplasm Resources Unit (GRU) was created at CIAT In 1976, Initially
the work was related mainly to the Bean Program, taking care of the large
Phaseolus collection. Gradually the GRU took responsibility also for
tropical pasture germplasm and cassava. This move will be consolidated
with the avallability of the new facilities under construction.

The primary goal of the GRU is to ensure conservation and
distribution of pgevmplasm of the three commodities for which CIAT is
responsible. It embraces both the cultivated and wild relatives of
domesticated species of Phaseolus vulgaris and Manihot esculenta, as well
as selected genera of tropical pastures.

3.5.1.2. Activities

In order te achieve its objectives, the GRU's activities are

basically similar to most of the germplasm banks, and refer to the
following:

(13 Assembly of a germplasm collection through specific collecting
missions and by incorporating accessions from existing national
coellections and also by taking rhe advance selected materials
produced by breeding programs, as 1s the case of beans.

(2) Documentation on the origin, morphological and agronomic
characteristics of the accessions.

(3 Conservation of the samples of seeds under appropriate conditions,
i.e., low temperature and low seed moisture content, plus the tight
packing, and maintenance of the Manihet collection in in vitro
shoot tip cultures. For security reasons, there is always an
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effort to duplicate the accessions to be stored in other
institutions.

(4) Distribution of seed samples and tissue culture (Manihot) to other
programs under request and subject to plant health checks in the
CIAT Plant Health Laboratory.

(5) Training members of NARS counterparts in order to qualify them for
the proper germplasm conservation and utilization, This is done in
collaboration with IBPGR.

{6} Research activiries related to the application of modern genetic
finger-printing tools to help understanding the genetic structure
of the accessions. Other research is planned to provide a better
understanding of the collection, including work in cytogenetics,

The GRU maintains a collection of 41,061 accessions of Fhaseolus
germplasm that is the largest of the world, 20,500 accessions of tropical
grass and legumes species and 4,000 accessions of the cultivated species
of cassava plus 32 wild species.

3.5.1.3. Staffing and budget

The GRU has a senior staff level head, and a newly appointed person
will take up the position in October. In addition there are three
associates, one M.Sc. for beans and one B.Sc. each for cassava and
pastures, plus one B.8c. agssistant for beans. There are also two M.5c.
associates doing collaborative research on Phaseolus in the
CIAT-University of Gembloux preoject, ome Ph.D. IBPGR liaison scientist
plus a further one to be incorporated soon, and one senior research fellow
or: CIAT-IBPGR studying the wild Phaseolus collection. A newly appeinted
post-doctoral fellow will soon begin research on the pasture species in
the collection. Alsc related to the GRU, the Plant Health Laboratory has
one M.Sc¢. assoclate and one B.Sc. assistant,

The core budget assigned to the GRU ix US $§115,000. 1In addition,
special funds are received for the Gembloux and IBPGR activities.
Considering the further needs of work on pasture and cassava an increased
budget will be necessary for the Unit,

3.5, 1.4, Achievements

The world’s largest collections of Phaseolus beans, tropical
legumes and grasses, and cassava (Manihot) have been assembled and are
serving as foundations to achieve the gecals of the three main commodities
CIAT is yesponsible for,

The above collections are not only an invaluable resexrvoir of genes
but also a back-up sclution in case of partial or complete loss of
national collections. CIAT has already returned original germplasm
collections of beans to several countries in the Middle East and Central
America that had lost their collections. The availability of germplasm teo
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national programs is a continuous and dynamic service. The Unit has
distributed more that 60,000 bhean accessions te 64 countries.

The bank has gerved the purpose of stopping the tremendous genetic
erosion that has been underway for several years in the national bean
germplasm collections, due mainly teo a lack of adequate facilities and/or
of specialized persounel for a proper management.

Variability studies in Latin American ceollections have been made
using morphology and ilsoenzymes,

The GRU is also involved in an active research program with
P. lunatus where the entire collection of 2,833 samples are belng
rejuvenated for seed increase. Activities are underway regarding
morpho-agronomic evaluation, catalogue of accessions, seed-borne BCMVY,
electrophoretic survey and embryogenesis survey in collaboration with BRU.

Studies on P. wvulgaris and P. lunatus in Africa and America, have
indicated differential wvariability between the two areas. These studies
have given guidance and priorities for collecting strategies.

Research is under way on interspecific hybridization invelving P.
goccineus and P, polvanthus as donor parents in order teo introduce
desirable traits into P. wulgaris.

Studies comprising gene pools of P. vulgaris from Mescamerican and
Andean regions disclose some cases of genetic incompatibility indicating
an incipient speciation process within the common bean.

3.5.1.5. Future activities

The GRU is supplied with facilities and equipment for maintaining
the accessions of beans and pastures both for short- and long-term
conservation. New facilities are being built (scheduled te be ready by
early 1990), that will allow a significant increase in the capacity of the
GRU. This will permit the maintenance of 50,000 accessions of beans,
50,000 accessions of pastures and 10,000 samples of cassava in vitre
tissue culture, The CIAT-IBPGR in vitro germplasm conservation project on
cassava has provided the scientific basis for the maintenance of the jn
vitro collection in the new facilities.

The GRU will alsc give emphasis to identifying duplicates, which
will contribute te decreasing the number of samples to be maintained.

There is an increasing trend in collecting and evaluating wild
Phaseolus. The projects on 2. coccineus and P. lupatus are underway with
evaluation and rejuvenation of seeds. Conservation in gitu of land races
of Phaseclus is being considered seriously by the GRU,

The GRU also is considering the possibility of the establishment of
a core collection that would comprise a limited number of accesgions that
contain an appropriate amount of gemetic variablility,
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The strategic plan for the 1990s has strongly suggested a priority
for the "cleaning" of the germplasm stored in the Unit. This
recommendation, although expensive, should be initiated for beans as soon
as possible.

Gradually, the GRU will take complete responsibllity for the
management of the germplasm collections of cassava and treopical pastures.
This means not only conservatlon, but also introduction, multiplicatien,
morphological and genetical characterization, distribution and data
management. All the above work in the three commodities is conducted in
close association with the respective commodity program.

The measurement of the avallable genetic variability in the three
comnodities will be a very large task but will provide a necessary
background for all the scientists world-wide whe are invelved in the
improvement of those crops.

3.5.1.6, Assessments

The Panel recognizes the seriousness with which CIAT is dealing
with germplasm conservation and related activities carried out by its GRU,

Substantial genetic wvariability of the three commodities (beans,
cassava and troplical pastures) is already available for use in the
breeding programs of CIAT as well as of the national programs. Also
continued interest is maintained in increasing the collections.

Good facilities are available for seed storage in cold chambers,
both for short- and long-term. To puarantee the security of the germplasm
collection, duplicate samples are being sent both to Centro Nacional de
Recursos Geneticos (CENARGEN), to Empresa Brasileira de Pesquisa
Agropecuaria (EMBRAPAY, in Brasilia, Brazil, and to Centro Agronomico
Tropical de Investigacion y Ensefanza (CATIE), in Costa Rica.

The GRU counts on the most efficlent equipment for seed and in
vitro storage, including spare equipment for emergency problems. However,
in this regard, the living collection of in ¥itro cassava tissue culture
is at risk. 1Its care cannot be interrupted. Duplication of the
collection would be valuable insurance, The storage of sexual seed, while
not identical to the living collection, would reduce the risk of loss of
irreplaceable germplasm.

3.5.1.7. Recommendations

The Panel recommends that the GRU should intensify the effort to
have experts decide on a manageable core collection consisting of a
limited number of accessions that contain an appropriate amount of genetic
variability,

Considering the increased activities necessary for the tropical
pastures and cassava collections and its great genetic variability the
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Panel pecommends that CIAT seek resources for adequate staffing for the
Unit,

As insurance against the possible loss of the living cassava
collection maintained in tissue culture, the Panel recommends that CIAT
considers duplication of the collection and the maintenance of a
collection of sexual cassava seeds,

3.5.2. The Biotechnol Researc

CIAT initiated work on tissue culture techniques in the 1970s.
Shortly thereafter 1t became apparent that the progress being achieved in
cellular and molecular biology made it desirable to expand the initial
research on tissue culture work into a unit capable of utilizing other new
hiclogical techniques for manipulating the germplasm used at CIAT,
Justification for this approach was also evident in the comparative
paucity of research on cassava, beans and tropical pastures in the major
research centers of many countries. The Second EPR of CIAT recommended
the establishment of an inter-disciplinary research structure te interact
with the commodity programs in biolegical research applications. The
Biotechnology Research Unit (BRU) of CIAT was established in 1985, and
provided CIAT’s response to this recommendation.

The goal of the Unit, as defined in the CIAT strategic plan is "to
increase the application of new methodologies derived from the new biology
for greater efficiency in plant improvement and to develop means for
increased utilization of a wider range of germplasm variability in the
crops and pasture species of CIAT's mandate”.

Currently, most efforts in the PRU comprise cell and tissue culture
applications, with an increasing emphasis on the use of biochemical and
chromosome fragment markers to assist conventional breeding practices.

The in wvitro cassava bank comprises 4,200 clones and 27 wild manihot
species, making up 90% of the global cassava collection. The
eryopreservation of germplasm, induction of haplolds through micrespore
and anther culture, the electrophoretic analysis of genetic variability
and the usge of wide hybridization techniques through embryo rescue and
proteplast fusion are now in common use at CIAT and these taechnologies are
being passed to the commodity programs as thevy come inte routine use,

The BRU, like other programs and units, has been particularly
active in developing collaborative research with advanced research
institutions elsewhere, especially in respect of seeking a better
understanding of plant resistance mechanisms to stress. The direct work
of the BRU concentrates on those problems where traditional research
approaches have been inadequate and where the new bilological tools can aid
in solving specific commedity problems. This work ig undertaken jointly
with the commodity programs and a sense of practical utility pervades the
effort.

The staff of the Unit is made up of two essential senlior staff
position, one CIAT-funded and twe special project funded post-doc
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positions, plus research associates and technicians. The budget is
$ 406,000 plus $ 115,000 in special funds.

In the next five years the network approach of linking research
workers in advanced research laboratories to practical problems of
cassava, beans, rice and pasture which are susceptible to biotechnological
solutions will be consolidated. The utilization of established techniques
will be steadily devolved to the CIAT commodity programs, and new
technological developments will be incorporated in the work program. An
advanced research network is now working on a series of priority problems
defined by a cassava workshop at CIAT. A similar exercise is now under
way for beans. In the case of rice the BRU links the Rice Program to the
Rockefeller Rice Biotechnology Network.

Assessments and recommendations

The formation of the BRU responds to the needs of CIAT to keep pace
with new developments in biological research. It is a productive,
efficient Unit, competently staffed and well regarded by the plant
breeders at CIAT. It is a growth center in the organization and will be
hard pressed to supply the many demands already being made upon it. The
Panel commends CIAT for its initiative in establishing this Unit and
recommends that even greater efforts be made to find special funds and
other resources to allow it to expand.

The establishment of an internal biosafety committee at CIAT is now
a necessary adjunct to the expansion of the BRU. The Panel strongly
recommends that this committee be established very quickly, It should
base its guidelines on those now published for similar committees in
Australia, the USA and the OECD countries.

The BRU also has the potential to generate technologies with
significant commercial application. The Panel encourages CIAT to explore
these opportunities within the guidelines for commercial ventures
presently being established by the CGIAR System.

3.5.3. The Virology Research Unit

The CIAT Virology Research Unit (VRU) was established in 1988. It
is associated with but separate from the Biotechnoclogy Unit. The VRU
arose out of the increasing need of the commodity programs for specialized
and sophisticated assistance in resolving the many virus problems that
limit the production of CIAT mandated crops and which inhibit the transfer
of germplasm across national boundaries, The VRU now consists of a well
equipped general virology laboratory, electron microscopy facilities and a
radioisotope laboratory used principally for diagnostic purposes (cDNA
probes) and for characterizing viral nucleic acids. Currently the VRU has
two staff virologists capable of covering studies ranging from the
isolation of viruses to the molecular characterization of their genomes;
they are supported by four M.Sc. associates. The current budget is
$364,000. The Unit provides support to the four commodity programs and is
production-oriented. 1Its goal, as defined in the CIAT strategy paper, is:

T
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" Ta develop, in collaboration with the commodity programs,
appropriate virus dissase control and phytosanitary procedures for
the species in the CIAT mandate".

Virelogy research at CIAT has a distinguished record. In 1979 CIAT
implemented an intenslve germplasm screening methodelogy for bean common
mosale virus (BCMV) and was quickly able to introduce resistance to this
virus in most of the breeding lines produced by the Bean Program to date.
More recently the VRU identified several sources of resistance to bean
golden mosaic virus (BGMV) and there is now hope that beans will be
brought back Into production in large areas where the crop could tot be
grown because of this virus, Bean dwarf mosalc virus was a further
problem that caused the loss ¢f thousands of hectares planted to beans in
South America, but now susceptible cultivars have been replaced with
resistant genotypes,

The isolation and characterization of rice hoja blanca virus (RHBV)
and the implementation of a reliable screening methodology to develop
lines resistant to RHBV is another important achievement, considering that
this virus had been causing major epidemics in Latin America since 1935.

The viruses isolated from cassava in Latin America have proved so
far distinct to those found in Africa. Rapid diagnostic tests are now
available for those cassava viruses of wide geographical distribution.
The VRU is now concentrating its efforts on two cassava diseases of
unknown eticlogy which exist in Colembia and complicate the certification
of virus-free cassava clones. Cooperative work between the Blotechnology
and Virology Units has allowed the development of protocols to produce
virus-free germplasm of cassava through tissue culture and indexing
techniques,

In pasture legumes it is now apparent that plant viruses, some
seed-borne, are present in some accessions. The immediate task is to
isolate these viruses and develop diagnestic techniques te detect infected
germplasm and ensure the availability and distribution of disease-free
material,

In conducting its work plan the VRU maintains good contact with
national research programs and provides them with training and support in
the technologies it uses. In the next five years the VRU will
increasingly seek to Incorporate, through conventional plant breeding and
genetic engineering, resistance t¢ plant viruses affecting CIAT's
commadities.

ments d recommenda 5

The VRU iz an excellent Unit providing highly specialized research
as well as diagnostic support to CIAT's plant improvement programs. Its
work, particularly in genome characterization and genetic engineering,
overlaps some aspects of the work of the BRU and there has been active
diseussion within CIAT on the desirability of merging the BRU, the GRU and
the YVRU. In the view of the Panel there is no particular virtue in the
merger of these Units. Each has a clear and specific responsibilicy,
while equipment and knowledge-sharing, and c¢ollaborative work are in
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place. The responsibility of CIAT to ensure the virus free status of its
germplasm, and its role in ridding production crops of viral infection,
dictate that every effort be made to maintain the integrity and work of

the Virology Unit.

3.5.4. The Agroecological Studies Unit

This Unit arose from two CIAT initiatives of the late 1970s. One
was the classification of the major agroecological zones of the tropical
lowlands of Latin America using remote sensing, the other was an
agroclimatic study of the bean crop in Latin America based on its crop
geography. Subsequent work has emphasized the study of crop distribution
to analyze and classify the environment experienced by varlous crops.

This has entailed the formation of an extensive database of climatic
records, soils data and crop distribution information. HMore recent
efforts focus on using this Iinformation by means of geographle systems and
adding socio-economic data.

The formal goal of the Unit is:

"To collect, catalog and analyze biophysical and socio-economic
information to aid in both the adaptation of mandated crops to
different environments and understanding the way land is being used
in selected eco-gystems".

The AESU seeks essentially to identify homolog areas across regions
and to provide base data to examine agricultural systems within specific
scosystems.

The Unit is lead by an agronomist/agroclimatologist and has one
other senior staff position supported by twoe post-dectoral fellows, with
two technicians and other support-staff. Its annual budget is $330,000.

Pata base maintenance and improvement occuplies a substantial part
of the work of the Unit, as does the assistance it provides to CIAT staff
in accessing this material, Project work is presently centered on the
clasgification and mapping of environments for beans and rice in Latin
America and cross contlnent comparisons for cassava between Africa and
Latin America, Future projects include identification of cassava regions
in Asia.

The AESU has assembled a large quantity of valuable data and is
making geed progress in making this available in usable form. In the next
decade CIAT plans to strengthen this Unit to provide information on the
natural resource status of specific eco-systems. This work is expected to
provide a focus for the increasing emphasis on the sustainability of
farming systems. But there is some vagueness and uncertainty as to where
it seeks to go and how it can best complement CIAT program activities.

The Panel recommends that CIAT management give greater attention to
clarifying the rele and future responsibilities of this Unit.



3.5.5. Farmer Parti ato Researc

This special project, funded by the Kellogg Foundation, grew out of
the IFDC/CIAT project on soil fertility studies with phosphate. Initially
concerned with eliciting farmers’ perspectives on the design and
evaluation of fertilizer experiments, its objectives have widened on
becoming an independent project in 1987;

"to develop, evaluate and disseminate participatory methods for
putting agricultural scientists in regular contact with an
important client greup, small farmers, so that technonlogy design,
testing and transfer iz carried out with an accurate knowledge of
the criteria and preferences small farmers are likely to use when
making decisions about adoption". (Project Annual Report 1988,
March 1989.)

The project has four main types of activity: development and pilet
testing of methodolegy for involving farmers in research design and
evaluation; menitoring and evaluation of farmers’' own experimentation;
training; and development of training materials.

The project has recently made a commitment to ICA, the Colombian
national program, to help train farming systems research teams which are
being set up under a new ICA Division, I5PA (Divisién de Investigaciédn en
Sistemas de Produccién). Trailning trainers from ICA and the subsequent
work of the ISPA teams will be the first test of the efficacy of the
methodologies and training materials developed by the project.

The project is staffed by one senior scientist, a Ph.D.
sociologist, supported by two assistant agronomists (B.Sc. level) and an
assistant Sociologist. In August 1988 this team was joined by a fulltime
training associate with a Masters Degree in soclology. The projected
budget for 1989 is US § 167,350.

One project achievement is the adoption of farmer evaluations for
selection work in beans both at CIAT and {n ICA, the Colombian national
program. For the first time ICA is evaluating a new bean variety with
approximately 100 farmers to obtain thelr opinions about whether to
release it. Similar evaluation methodelogy is being adopted by the CIAT
and the ICA Cassava Programs.

As mentioned, the project has responded to a request from ICA to
help provide training in participatory methods. The projected audience is
approximately 270 Colombian researchers. The ICA Training Manual for
On-Farm Research incorporates major principles of participatory research
due to CIAT collaboration in its preparation.

Four modules are in preparation for wider international
dissemination of the tralning materials used by the project.

The project has a worldwide reputation among professional peers for
its innovative approach to on-farm research methodologies. The project is
modifying the interface developed in farming systems research, where the
social scientist represented the perspective of the farmer in experimental
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design and evaluation. It is moving towards a direct interface be.
the farmer and the biological scientist. It will make a uniquely v.
contribution to the debate on whether informal, community-based rese.
can be an effective alternative to formal, costly, adaptive research
structures within national research systems.

3.5.6. Seed Unit

3.5.6.1. Background apd objectives

Technology generated by CIAT is essentially seed-based, and lack of
properly produced seed commonly limits the ability of small farmers to
take advantage of new lmproved cultivars. For this reason the Board of
Trustees decided that, unlike other IARCs, CIAT must incorporate sesd
regearch into the core of its activities. The Seed Unit has been in
operation since 1979 and became a core activity in 1987,

The goal statement for the Seed Unit in "CIAT in the 1930s" is:

"To complement the commodity programs by develeping technologies
and methodologies that facilitate the availability of improved seed
to farmers and ensure longer productive life to genetically
improved varieties"™,

The strategic objectives of the Unit are also elaborated there as:

(1) Produce basic seed of promising liner and newly released varieties
of CIAT commodity programs.

{(2) Develop low-input technologies to overcome the most pressing
problems related to field deterioration, drying, conditioning, and
storage.

(3 Design, test, and promote institutional models appropriate for

nonconventional seed production by small farmers.

(4} Train national partners on three essential components of seed
supply systems: basic seed production; sead gquality countrol; and
seed production by small farmers.

The Seed Unit recognizes three major systems of seed production:
traditional systems (farmer seed), conventional systems (industrial seed),
and non-conventional systems.

The Unit places great emphasis on non-conventional systems, which
comprigse a broad range of production and distribution schemes to provide
high-quality planting materials in regions unattended by certification
programs.,

Non-conventional systems, designed to produce good quality seed
using somewhat simplified technology, are the only way, in some regions,
to facilitate channelling and transfer of resources, services and existing
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technologies to small farmers. Although the rules and standards followed
are usually less demanding, the qualitative results achieved are close to
those of conventional systems. 1In fact, non-conventienal systems may
gradually evolve to more advanced systems.

3,5.6.2, Activities

The Seed Unit, during the period in review, focused on development
of human resources, research on seed quality, development of information
materials, and production of breeder seeds of bean, cassava and selected
forage crops and distribution of other seeds of non-CIAT mandated crops.

CIAT began workshops and seminars on seed questions as early as
1985, Development of seed production capabilities within each country has
continued primarily threough tralning, cenferences and technical
collaboration. In 1988 the Seed Unit conducted three training courses at
headquarters and three abread {(in Salvador, Guyana, and Brazll), with a
total of 145 participants. It cooperated in 14 other courses in Central
and South America aud Africa. These workshops provided a forum where
professionals could develop plans, recommendations and approaches to help
seed activities advance more rapidly.

The Seed Unit research has involved seed quality in (entrosema spp.
during storage, effect of agrochemicals on bean seed quality, effect of
moisture on storage of beans, and effect of drying methods on rice seed
quality.

Nine publications were completed in 1988, including several
designed to give practical advice on application of improved technologies.

The Unit produced breeder seeds of three bean varieties for release
in 1989. Tropical pasture seed production has been contracted with a
third party, using special funds jointly managed by TPP and the Seed Unit.
Several agreements have also been achieved, working jointly with CIAT’s
Cassava Program and cooperatively with ICA's Seed Division, to help
private and public organizatlons produce improved cassava planting
materials.

3.5.6.3, Staffing and budget

The Seed Unit has two approved essential staff positions, a seed
technologist and a seed preoduction specialist. An anthropelogist, funded
by the Rockefeller Foundation, and a senior fellow trained in agricultural
economics support the Seed Unit. For 1989, the Unit has a working budget
of US §$595,000.
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3.5.6.4. Achievements
The Seed Unit reports substantial progress in:
{1 Training seed technologists,

(2 Heightening awareness at the leadership level of the importance of
seed programs.

(3 Generating technology and agronomic practices which improve seed
quality.
{4} Providing information support to the regional seed network.

3.5.6.5. PFuture Activities

Acceptance by CIAT of the core budget status recommended by the
1287 Seed Unit Study Report has given the Unit a firm base from which te
plan for the immediate future., Its strategy in the 19%0s will focus on
development of the artesanal seed supply by generating component
technologies, commodity-specific thrusts, and human resource development.

3.5.6.6, Assessments

The Panel considers that the Seed Unit has made fully satisfactory
progress in its period of operation. The rapid adoption of improved
varieties depends to a large extent on the capability of national programs
and their seed production agencies, whether public or private. In several
Latin American countries the Seed Unit has cleary demonstrated its ability
to develop the technical skills and leadership support for a healthy seed
industry. It is penerating new technology and developing agronomic
practices that promote seed quality, and it has contributed to the
strength and integration of a regional seed network.

The Panel finds the strategies of the Seed Unit as expressed in
"GIAT in the 1990s" appropriate and likely to be effective. The Panel
encourages an effort to gather available information on the seed situation
(availability, production, marketing and distributioen) in Latin America,
Asia and Africa for forage legumes, beans and cassava. Issues of seeds
are worldwide. The Panel believes that the time has arrived for an
international workshop on the subject, and urges CIAT to consider
conducting such a workshop, in cooperation with other CGIAR commodity
Centers and including other interested parties.

31.5.7 An overview assessment of the Units

Section 3.5% has considered five Units and one special project in
their roles of supporting the four commodity programs at CIAT. The
Genetic Resources and the Seed Units were established prior to the second
EFR, the other four are relatively new. The Agroecolegical Studies Unit
was made independent of the Data Services in 1984, the Biotechnology
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Research Unit was set up in 1983, the Virolegy Research Umit in 1987, and
the Farmer Participatory Research Project became independent of the
IFDC/CIAT Phosphate Project in 1987. Four of the Units {Genetic
Resources, Blotechnology Research, Virology Research and Agroecological
Studies) are upstream feeding into, and in the case of the Agroecelogical
Unit focussing, the research of the commodity programs. The other two
{Seeds and Farmer Participatory Research) work downstream, seeking
methods, processes and organizational forms to move research products to
commodity program clients, particularly to small farmers.

The proliferation of these Unlts is of econcern to some gscientists
who feel the successful model of the multi-disciplinary commodity programs
to be threatened. The Panel, however, commends CIAT for its initiatives
with both upstream and downstream Unlts. As well as servicing the needs
of the programs effectively, the Panel believes the cross-program units
are an economic means to identify principles, methods and processes useful
to more than one program. It also bellieves that the intra-disciplinaxy
interaction that the common facilities and common objectives of several of
the units stimulate is healthy for science in CIAT. The Panel urges CIAT
management to further encourage intra-disciplinary interactions across
programs., Such interactions should be limited to perhaps 15% of
scientists’ work programs and should always address an opportunity orx
problem area with potential benefits to more than one commodity program,.

The Panel believes that these Units represent a substantial
investment Iin CIAT’s future and, together with the central services
similarly facing more sophisticated demands, deserve coordinated
supervision. As noted in the discussion of the Biotechnology Unit the
Panel also recommends the immediate setting up of a biosafety committee.

Finally the Panel has noted the uncertainty eof direction within the
Agroecological Studies Unit. It may be that this Unit can be strengthened
and developed to provide CIAT with a broader systems perspective. This
could aid management in balancing its program and regional commitment and
supplement the sustainability perspective in the commodity programs.

3.6, Research Seyvices

3.6.1. Visiting scientist and PDF’'sg

A listing of CIAT’s postdoctoral fellows, senior research fellows,
and visiting scientists makes clear the vital importance of this category
of staff to the Center's programs. The numbers alone are impressive. The
roles these staff members f£ill are even more so. At this peint the
programs of the Agroecological Studies Unit, the Biotechnology Research
Unit, and the Seed Unit depend heavily on postdoctoral fellow support.
Fellows are also critical to outreach programs in Rwanda, Brazil, Costa
Rica, Haiti, Peru, and the Dominican Republic. Throughout the bieclogical
research programs they have been used to introduce areas of specialization
not otherwise likely to be available (anthropology, for example).  They
have added vitality to almost every program by bringing in new ldeas and
technologies,
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As of March 1, 1989 these were the placements in various Programs
and Units:

Postdoe. Sr. res,. CIAT or Visiting
fellows fellows Rockefeller sclentists
fellows
Reans 3 1 2 0
Cassava 1 2 §] 2
Rice 1 4 1 0
Troplcal pastures 3 2 O 0
Training/communic. 0 2 0 0
Agroecological 3 0 0 0
Biotechnology 2 1 0 0
Genetic resources 0 1 Q G
Seeds Q 1 1 O
TOTAL 13 14 4 2

The Panel sees no evidence that commodity programs are overly
dependent on what is, by definition, a temporary personnel group. Certain
support units rely much more heavily on fellows for staffing. For the
time being this is acceptable, because the missions of some of these Units
have not yet fully taken form. A flow of postdoctoral and senior research
fellows can help in that process. Later a more balanced staffing approach
will be desirable.

The Panel understands that the issue of recrultment of core
personnel from the pool of fellows has been discussed in the Center. It
sees problems if such recruitment is seen a8 an easy substitute for the
careful worldwide search through which senior staff positions should be
filled. It would equally be reluctant to see a categorical bhan on
appointing ideally-equipped persons from the fellows and wvisiting
scientist group.

3.6.2, Station Operations

Station Operations is the major research service at CIAT; others
are the Analytical Services Laboratories and the Data Services Unit. Each
of these is described briefly.

Station Operations is responsible for the management of the CIAT
research stations in Colombla with the exception of Carimagua, which is
jointly run by ICA and *he CIAT Tropical Pastures Program. In addition to
the Palmira headquarters site there are stations at Quilichao, Popavan,
and Sta. Rosa. §ix other sites in varying agroecologies are operated from
the Sta. Rosa Station, including 45.0 ha on ICA's La Libertad Station.
Equipment and staff are located at each of the five main stations.
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Table 3 shows the allocations of experimental areas to the Programs at the
different sites.

Table 3. Experimental Areas at Stations by Program

Descriptor Palmira Popayan Juliichao Sta.Rosa
Area (ha) BlS 73 234 327 *
Precipitation {mm) 949 2000 1800 2500
Altitude (m.a.s.1} 965 1760 980 333
Pasture (ha) 7.3 - 75.0 181.9
Beans {ha} 101.8 21.0 23.0 -
Rice (ha) 33.8 - - 117.3
Cassava ¢ha) 98.5 2.5 11.0 10.0
Units {ha) 45,2 1.5 3.0 -
Other {ha} i1.3 1.5 37.5 24 .7

* Sta. Rosa program totals include the areas outside the station site
managed from the station.

Station Operations is headed by a senior sclentist supported by
five staff at the scientific and supervisory level. It has a current
annual budget of §784,000. It has a mandate from CIAT management to
maximize income by cropping the unused and off-season land for commercial
purposes. If commercial targets are achieved, Station Operations receives
a $506,000 supplement to its budget as an incentive for good performance.
I 1988 income from commercial operations realized $203,549 against
expenses of $136,706, a profit of $66,842.

Carimagua occuples 22,000 hesctares in the Llanos and 1Is the main
station for the Tropical Pastures Program. The Station administrator is
an ICA staff member and CIAT and ICA share the budget. CIAT’s share is
currently $616,000, including four scientific and supervisory staff to
support the management of the station. The CIAT Cassava Program also
works on the Carimagua station.

The Panel commends the well maintained appearvance of CIAT stations
and facilities. However, there is evidence that the mandate for Station
Operations to maximize commercial production is distorting priorities for
machinery and labour and sometimes jeopardizing experimentation. The
husbandry practices followed in some of the crops grown for sale leave the
land unsuited for planting trials. The net centribution te CIAT income
{some $66,000 in 1988) is being obtained at a cost in terms of the extras
needed to ready land for experiments and the goodwill between scientists
and Station Operations. The Panel recommends increased attention te the
needs of program experiments in decisions on commercial cropping.
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1,6.3, The Data Services Unilt

The DSU is a central group to support and advise CIAT programs in
mathematical statistics and computing techniques. The Unit reports te a
Deputy Director General and has three functions:

- Biometry and data analysis;

- Information management with emphasis on data bases for information
storage and use; and

- Provision and maintenance of appropriate computer hardware and
software to serve scientific program needs through CIAT's IBM &433]
amnd its 60 terminals.

These responsibilities are fulfilled by two sections in the Unit; A
Biometry Section composed of statistical consultants and statistical
programmers, and a Database Development and Management Section composed of
analysts and programmers,

As a further, fourth function, the Unit currently provides some
six one-week training courses a year for NARDS researchers as well as for
CIAT's associates and assistants in the use and interpretation of
quantative techniques via mainframe and microcomputer software,

The Unit head, its only senior scientist position, has been vacant
for almost a year. Current staffing is of four local staff at the Masters
level and seven at the Bachelors level or equivalent. Attached to the
Unit are six staff paid for by the Programs, including twe from Tropical
Pastures at the Masters level. The current budget Is $522,000.

Since the second EPR, the use of microcomputers has expanded within
CIAT. There are now some 170 micrecomputers under the control of
individual staff, some used by program scientists as a substitute for the
mainframe. The DSU does not support microcomputer software. The effects
of the introduction of the microcomputers has been to reduce scientists’
demands for routine statistical processing and shift it to advice and
support on more complex statistical questions,

Four commodity-oriented databases have been developed using IDMS/R
software for each of the CIAT programs. Each is designed to keep records
on germplasm accessions, accession performance at each selection stage,
accession evaluation across selection stages, and experiments in
patholegy, plant nutrition, etc., which support accession evaluation. The
Tropical Pastures data base is the most complete, Work on the Rice
database only started two years ago and has benefitted from experience
with the others.

DSU holds the agroecclogical database develaped by the
Agroecological Studies Unit, itself an offshoot of DSU. This has data en
climate, land systems, maps and microreglons for the four CIAT
commodities. Other general databases include the GIAT trailnee information
system, FAO Informatlen on production and trade, and UNESCO CDF/ISIS, a
bibliographic database.
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The intreduction of microcomputers to CIAT, particularily the use
of desk-top machines by some scientists for both routine amd wore
sophisticated analysis, presents the current organization of the Data
Services Unit as something of a dilemma for management. This is evidenced
by the fact that the Unlt has had no head for almost a year, despite the
fact that the former head’s resignation could be anticipated perhaps as
much as two years before his actual departure. Scientists seem to be
seeking more sophisticated advice on experimental design and analysis, and
a further move in this direction will arise frow an increased amount of
upstrean work. At the same time the application of the data bases, given
the cost of assembling them, is an urgent need.

There have been two fruitless searches for a new head of the DSU;
since then the Panel understands that a consultative process is ongoing
aimed towards the reorganization of information management in the Center.
Recruitment to the DSU position will be delayed until the framework for
thie reorganization is clear. The Panel understands the delay. It
recognizes the need for coordination of the various aspects of the
information function but 1is somewhat sceptical of the utility of
integrating all sources of data to meet Center-wide information needs.

Finally the Electronic Processing Committee has taken a hard line
on micrecomputor software for particular scientific applicatiens. Young
scientists coming to CIAT will continue to be highly computer literate and
have a good grasp of the specialized software in their own fields. The
Panel belleves that Program funds should be avallable for such purchases.
The sums are very modest.

3.6.4, The Research Seyvices Unit

The largest section in the Unit is the Analytical Services
Laboratory (ASL) providing analyses of soils, plants, water and
fertilizers as a service to the Programs and the Research Support Units.
Recently the ASL has taken over the water unit for producing distilled and
pure water. Other sections are for the greenhouses, screenhouses and
growth rooms and the instrument maintenance service.

There has been no senior scilentist in the Unit, which is supported
by four scientific and supervisory grade personnel. The Unit comes under
the supervision of the Research Services Committee and the current annual
budget is $320,000.

Evidently the situation is similar to that in the Data Services
Unit. The demands on the ASL are becoming more sophisticated than it can
adequately handle. A post-doctoral fellow has recently been appointed to
the ASL,

An early decison is needed on whether to upgrade the equipment and
provide appropriate technicians te raise the quality and speed of the
existing service and cope with increasingly sophisticated needs from
Programs and Support Units. The issue of whether to have service
contracts or carry equipment repair costs as failures occur also needs
resolution to allow prompt attention.
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3.6.5, Becommendations

The Panel recommends increased attention to the needs of program
experiments in decisions on commercial cropping by Station Operations.

3.7. Themes from CIAT Research

3.7.L. An assessme ndate area

CIAT's operational mandate has not been statlc but has evolved over
time influenced by a mumber of interacting concerns over and above the
petceived needs for research as defined by the Center. The nature of the
expertise of CIAT, the recognition of opportunities for research, the
political realiries in which the Center finds itself and the experience
developed through the years with regard to things it can do best have been
the driving forces to find action space regarding the geographical area
covered as well as commodities and related activities,

The Panel commends CIAT and its staff for advances being made;
highlights of thess have been noted ag achievements in the individual
sections of this chaprer.

The Panel considers that the central themes around which CIAT must
maintain lasting reseavch strength are those related to research problems
in tropical and sub-tropical regions for the mandate commodities.
Relative to the temperate world these are the regions where accumulated
knowledge, geared to the generation of improved agricultural technologies,
is still medest and CIAT has a clear role for contributions.

Since CIAT's mandate covers areas in Asia, Africa and Latin
America, where other CGTAR Centers also have mandates and responsibilities
for commodities that are common to many important production systems, the
Panel recommends integrated strategies in dealing with national programs,
particularly in non-mandate specific activities such as management
training, on-farm research and networking, and in areas of overlapping
mandate such as the maize/bean intercropping so important in Latin
America, the Caribbean and Africa.

Finally, the Panel recommends belng selective in responding to the
broad range of demands that have come out of NARDS consultations. A more
rational division of labour in the global system, guided by the
comparative advantage of each of the components, has been pointed out by
TAC. The regions in which CIAT operates differ in many ways, and a
continuous effort is required to monitor and evaluate vregional
capabilities and better define the Center’s intervention policies in each
region,
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3.7.2. Meaguring CIAT’s centribution

Latin America and the Caribbean region became net food importers
after the 1970s, and food deficits are expected to reach double the
current level by the year 2000. Discrimination against agriculture due to
early industrialization substitution policies has caused agricultural
output growth rates to decrease, and food deficits have increased imports.
For the whole of the region, food imports rose at an annual rate of over
7% between 1979 and 1984. Of particular importance for the region are
cereals, vegetable oils and milk, but alse rice, beans and beef.
Comparative advantages remain for production of foods now imported, and
increased efforts to save the foreign exchange now committed to imports
are warranted.

CIAT’s related commodities for tropical Latin America will count
for approximately $2.5 billion of imports by the year 2000.

The 1979 plan of CIAT provides estimates of the likely
benefit:cost ratios associated with its major research activities. These
range from B:1 for beans, to 15:1 for tropical pastures, at a 10% discount
rate (see section 3.7.3.).

The opportunities assccilated with increased agricultural research
have in the past encouraged the countries of the region to increase
expenditures in their national ressarch programs from about $140 million
in 1960 to about $269 million in 1980 (Scobie, 1987). ClAT’s research
budget ls only about 5% of this amount. It follows that the impact of
CIAT lies not in the additional funding it brings but in its influence,
through collaboration, om national research programs. Its sustained and
stable funding, its internationmal linkages and the excellence of its work
provide the basic dimensions of its potential to contribute to increased
agricultural production,

In bean production the influence of CIAT on technical change is
most apparent in Costa Rica. Up to 1986 Costa Rica imported an average of
10,000 tons p.a. of beans. In the last five years bean production more
than doubled, allowing exports of 10,000 tons. New technology via the
release of new varieties accounted for much of this large change.

Argentina, Bolivia, Nicaragua and Guatemala have also releasged
improved bean varieties now grown on 44X of the total bean area in those
countries; their annual production growth rate of beans averages 8%.

The influence of CIAT on rice production is notable. Approximately
half of the total of rice production in the region now comes from
varieties originating from CIAT germplasm. This incremental production
adds about US $2 billion per year to the value of regional rice output.
The recent development of new varieties adapted to the acid savanna lands,
and new production systems based on the intercropping of rice with legume
pastures, are adding still further to this impact.

Cassava is grown only im tropical areas. It is essentially a crop
of small and poor farmers in marginal areas, and until recently little was
known of its biology, genetics and improved wutilization., Better
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varleties, biological contrel of pests and pathogens, the production of
true seed, and integrating production, processing and marketing will be
key components of any improvement in the technology of cassava growing.
CIAT is achieving progress in these topics. Its impact on overall cassava
production is still small, but its work is providing the elements
essential for the production increases now predicted.

In its work on tropical pastures CIAT has demonstrated the marked
improvement possible in animal performance and productivity as a result of
establishing legume-based pastures on the poor acid scils of the extensive
savanna areas. Low productivity is a characteristic even of well-managed
native savanna. The grass legume mixtures which CIAT has identified have
more than doubled liveweight gains per animal and shown a ten-fold
increase Iin productivity per ha. CIAT's results enable a large increase
in low cost animal production to occur in savanna lands, with the
poetential to protect forest lands by relieving the pressure to expand
continually the grazing area to provide for the necessary production
increase.

CIAT's impact to date has been insufficient to reverse Latin
America's decline in food self-sufficiency, but without its contribution
the situation would have been worse. Policies influencing agriculture are
becoming more favourable in many countries, and the momentum of technical
change that CIAT is helping to stimulate is steadily increasing. The
juxtaposition of these two events raises the possibility that, with
continued support of CIAT’'s activities, production deficits in Latin
America could be overcome within the next decade.

3.7.3. Balance among programs, regions and activities

The budget of CIAT is balanced amongst:

- the commodities it deals with

- the major agroecological zones of its mandate area

- both social and production objectives

- a combination of research and other activities

- upstream and downstream research and the mix of scientific-social
disciplines in use,

The starting point for ensuring adequate support to each commodity
program is the concept of a "minimum research budget" (MRB), i.e., the
budget which is necessary to maintain the essential activities of that
program. In commodity research programs like those at CIAT, the
activities generally regarded as essential include:

- germplasm collection and exchange

- filling the research gaps of major importance and wide
applicability

- linking advanced and developing country research

- providing a focal point of commodity information and training.

There are no absolutes in determining the size and cost of these
activities. It is unlikely that the MRB for any commodity would be less

.
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than US 52 miliiﬁﬁ per annum, an amount that would maintain the research
unit¢ but allow only limited active research.

In considering any allocation of funds among commodity programs a
further series of considerations come into play. Amongst these are:

- the size of the industry

- the likely productlvity of research

- the likely relevance of the commodity to the future of the region

- the scientific capability of national programs and the private
sector.

The "size" of each commodity industry is a useful abbreviation for
the agglomeration of four factors in assessment including: (i) the
contribution of the commodity to the value of agricultural progduction at
the national and reglonal level, {(ii) its role in the diet, {iii) its
production and uge by different income groups, and (iv) the projected gaps
between market demand and national production. Table 4 provides estimates
from a congruence analysis for the first of these factors together with
benefit:cost ratios for research, 1/

The broadest classification of the agroecelogical zones of tropical
lLatin America provides three groupings: (1) the Andean zone, (1i) the
humid forest avea, and {iii) the lewland savanna. Further classification
of sach by area in c¢rops, pasture, forest and natural grassland follows
with a listing of human and livestock densities and possible crop types.
In considering commodity activities and thelr social implications across
these regions, the general picture which emerges is that beans are largely
found in Brazil and Mexico and on small farms In the highlands of other
countries of Latin America and the Caribbean and in Africa. Rice is
essentially a lowland activity of both small and larger farmers. <Cassava
is confined to small farms in the more marginal Jlowland soils and is
especially important in Brazil and Paraguay. Livestock are widely
distributed across all zones and sizes of farms. Land degradation is a
particular problem in the upland areas, where intensive cropping is
leading to erosion, and in the humid forest zone where, deforestation both
for opportunistic cropping and for pasture expansion, is prevalent.

When the commodity allocations of GIAT are examined in relation to
the components of industry size and other factors influencing priority
setting, a number of additional ocbservations arise.

1 Congruence analysis is utilized as a first approximation for
examining the allocation of a research budget among commoditles. Value of
production is taken as a proxil for the social value of each commodity.
Other things equal, the rule is that each commodity should be given
research resources in the same proportion as their share in the total
value of preduction, i.e. research intensity equal to one.
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Table 4. Congruence analysis and benefit:cost ratios for CIAT's

commodities
Balance of#*%* Share of Research  Ben./Cost
Commodicy* CIAT's research  value of prod. intensity ratios¥¥%
(3) R (%) v (R/V)

Beans 35 9 3.90 8:1
Cassava 24 26 0.92 9:1
Rice 14 17 0.82 10:1
Trop. Pastures 27 48 0.56 15:1

(*) Bean production is taken for tropical Latin America (TLA) and Africa,
cassava for TLA and Asia, rice for TLA and tropical pastures as beef
and milk for TIA.

(**) 1989 budget: essential activities

(**%) For a 10% discount rate; from "CIAT in the 80s"

Significant deficits in beef and milk, rice and beans are likely in
the next decade even though many parts of the region do not lack a
comparative advantage in increasing their production.

In rice CIAT’s budget allocation is congruent with its relative
economic and dietary importance, although the IRRI contribution to global
rice improvement provides an argument for lower expenditure for research
at CIAT, especially for irrigated areas. Rice yields appear to be
approaching a physiclogical barrier, and improvements through CIAT
research seem most likely, in the short term at least, through the
breeding of strains adapted tec new production areas and resistant to a
wider range of biotic and abjotic stresses. 1In seeking to achieve these
objectives in relation to areas where rice is most important, it is
apparent that Brazil dominates production and has good national research
facilities for this commodity. The emergence of a strong private sector,
including research in rice, is also now apparent in Colombia and Brazil.
In Colombia, Central America and the Caribbean, rice has particular
importance, but in the latter two regions it also faces particular
deficiencies in production and in research support.

Cassava production in Latin America is also dominated by Brazil,
the producer of 80% of the region’s total output. Paraguay and Colombia
account for a further 15 percent. In Asia the largest producers are
Thailand (40%Z) and Indonesia (40%).

In Africa cagsava provides about 26% of caloric intake in the
equatorial countries and 18% in the eastern and southern region. It is a
crop which shows large differences in yield between experimental stations

i a3 b g TR

Ly

ey B ST A P B 68 e e b

PP ——



66

and small farms, in part becauge the usual vegetative reproduction makes
disease control particularly difficulr,

Possiblilities of producing cassava varieties which yield true sead
are particularly attractive, while the emergence of the crop as a
significant source cf livestock and fish feed and starch encourages
further vesearch efforts. CIAT's overall allocation to cassava research
1s somewhat below what the economic {mportance of the crop might suggest,
but as Brazil is the critical cassava center in Latin America, the
national program in that country might reasonably be expected to carry
much of the load, leaving CIAT te concentrate on modifying germplasm to
produce greater disease reslstance and true seed and strengthening its
collaborative work in Africa with IITA.

Unlike those for cassava and rice, research alleocations for beans
at CIAT appear large, about three times what thelr relative economic
importance would suggest. The contribution of beans to protein
consumption is important in Brazil (20%), Mexice (11.4%) and in soms
countries of Central America and the Caribbean and throughout the highland
aryeas of Eastern, Central and Southern Africa but not in most other ayeas.

Beans, like cassava, constitute an important part of the production
system of small farmers, It is a crop on which limited research has been
done in the past and where considerable improvements should be possible,
particularly in stress tolerance. Scmewhat hired research intensity might
be justify on these grounds, particularly if bean research in Africa
offers the opportunity for significantly higher benefits.

Livestock production based on tropical pastures ls a major
component of Latin America’s agricultural economy. Meat and milk provide
an important part of the diet of all income groups, and animal agriculture
makes up an important part of small farm, as well as large operations. B8y
those standards, research in tropical pastures appears significantly
underfunded at CIAT.

Projected benefit:cost ratlioes are particularly high although
advances in pasture research may take longer to achleve, given the nature
of the crop and the adoption problems that come along.

New technologies in pastures offer significant promise as a
deterrent to deforestation. Elsewhere in this report it is argued that
destruction of forests is strongly associated with uvnsound policy measures
and past failures to improve sufficiently the productivity of existing
agricultural lands. Brazil and Mexico produce 65% of the total beef and
milk in trepical Latin America, but tropical pastures research is
relatively peorly developed in both national systems. The potential for
improving large areas of low productivity pasture lands, particularly in
the Llanos and Cerrade areas, is very large. Yet, present pasture
research and development efforts in these areas, and particularly in
upland vegioens, are extremely modest.

The data on which this analysis is based are not as good as one
might wish, but they suggest that CIAT should consider whether it is
giving too much relative attention to beans and insufficient to pastures
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and livestock. Geographical focus may also warrant revision, with the

Rice Program needing to give greater relative emphasls to Central America
and the Caribbean, the Cassava Program to Africa, the Bean Program to all
three areas and the Pastures Program to the upland areas of Latin America.

The domlnance of Brazll in all these products, and the strength of
its research system, suggest scope for even greater collaboration in
research with that country and a greater devolution of some CIAT research
te it

The increasing urbanization of Latin America emphasizes the role of
the urban poor as beneficiaries of CIAT’s work. Their need for food adds
urgency to CIAT's work on raising productivity and reducing production
costs. No particular change in CIAT's relative emphasis on the efficiency
ve, distribution problem seems needed at present,

The Panel is particularly sensitive to the complexity and detail
required for any valid review of the allecation of resources. It is also
aware that the principal usefulness of any formalized process of prioricy
setting is to inform and make more explicit some of the elements involved
In the decisions to be made regarding the allocation of the research
budget. The purpose of the analysis in this chapter is not to suggest
allocations, but to draw the attention of CIAT's policy makers to the need
to pursue this topic in greater depth and be eventually prepared to modify
the use of CIAT’s resources in the coming years. The Panel would not wish
to commit CIAT to a change In resource use based on the above
observations.

3.7.4. Trends towards stratepgic research

3.7.4.1, Intrceduction

The Strategic Plan states that CIAT should move upstream in the
1990s. 1t supports this planned move on the grounds that recent
developments in cell bislogy and genetic engineering offer great
opportunities, that some national programs are growing stronger, and that
the accomplishments to date in applied research make possible a diversion
of efforts (usually within disciplines) to more strategic research.

The Panel would agree that recent developments in biotechnology
present practical opportunities for problem-oriented research, and
sections 3.1 - 3.4, discuss both the ongoing work and the oppertunities
that are being opened up. These sections draw attention to the crucial
questions that need answering if the commodity programs are to make the
needed progress., Increments in technology are usually gradual, but
creative ideas are needed {f major advances are to be made, and the Panal
supports the move upstream to help provide these advances.
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3.7.4.2, Intra-disciplinary collaboration

The Panel considers that another area where the Center can move
further into the realms of strategic research, as well as providing

improved coverage of some of the applied research areas, is in the field
of intra-disciplinary research,

CIAT headquarters does not always have a critical mass of a
particular discipline within a program, though it may have across
programs. The Panel arranged Informal discussions with intra-disciplinary
groups {plant breeders, pathologists/physiologists, soclologists/
sconomists, agronomists and post-harvest/seed unit staff) to learn how
they collaborate across programs. The Panel was also Interested in areas
where intra-disciplinary collaboration could ifmprove the support to
commodity programs, in particular because young scientists today come to
CIAT with a greater degree of specialization than ever before and thus
have a greater interest in and capacity to contribute to upstream
research.

At present the degree of collaboration varies considerably from
discipline to discipline., The Panel is not advocating a formal matrix,; it
believes that scientists cellaborate when it is to thelr advantage to do
s0 and that collaboration works best when there 1s a well-defined problem
focus. However, the multiple objectives espoused by CIAT (production of
feed as well as food, income generation, post harvest processing and
storage, sustainability of the environment and the recognition of the nesed
to develop locally adapted germplasm) all add to the need for an across
commodity as well as a within commodities focus. The Panel have therefore
expanded on this theme for physioclogy and agronomy.

3.7.4.3. Plant phvsiolopy

Physiology research can lead to the improvement of crop
productivity in terms of yleld potential (e.g., photosynthetic efficiency,
canopy structure, phenology), soil adaptation (e.g., resistance to mineral
toxicities, efficient acquisition and use of mineral nutrients), climatic
adaptations (e.g., drought, temperature, photoperied), or crop quality
(e.g., forage digestibility, consumer acceptability, nutritional value).

CIAT physiology research has been somewhat limited but recent
appointments have strengthened the effort. Early appointments were a
cassava physiologist in 1972 and a bean physioclogist in 1974, More
recently a bean physiologist was hired in 1983, a bean micrebiologist in
1984, a pastures ecophysiologist in 1985, a cassava physiologist in 1985,
a bean plant nutritienist in 1988, a pastures N cycling specialist in
1989, and & pastures plant nutritionist In 1989. The total number of
plant physiclogists is now seven.

CIAT has developed modest facilities for physiclegical research
since 1980. These are now being upgraded to meet the research needs of
the recently appointed physiologists. To keep pace with the demand
further expansicn of the facilities, particularly for the study of
soil-plant relations, is presently being planned. Inter-program
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cooperation will facilitate the purchase and use of advanced research
equipment, the collaboration of universities or advanced research
institutions in developed countries, the availability of graduate students
(perhaps from LDCs), the assistance of experts in short-term
consultancies, and increased instrumentation support at CIAT. Specific
research themes which cut across commodity programs, such as root function
in acid soils, might be among the subjects of formal upstream networks.

3.7.4.4. Crop agronomy

There is a very large gap between farmers’ yields and those on
experiment stations in three of CIAT's crops, as in most others. CIAT's
breeding program and its production of new varieties have raised the yield
ceilings for both experiment station and farmers, but they will not, of
course, close the gap. It exists for many social, economic and technical
reasons, and its reduction offers a good opportunity for productivity
gains in the next five to ten years.

On-farm research programs have been able to elucidate several of
the factors, often cultural and econcmic, which contribute to this gap,
but agronomic research in the development of sultable soil and crop
management technologies must surely present an important opportunity to
help reduce the disparity. During the Panel's field visits, attention was
drawn to the influence of CIAT's research philesophy; its high profile in
plant breeding had induced some national programs to follow the CIAT role
model and devote more resources to plant breeding than te agronomy.

CIAT's strategy paper states that its Bean Program will stimulate natiomnal
programs to develop sustainable and productive crop management systems.
The Rice Program has expressed its interest in generating integrated crop
management technologies for a more judicious use of agrochemicals. The
Pasture and Cassava Programs also have agronomic work. All of the
commodity programs have agronomic components in their regional programs.
The Panel believes that each of the programs will have to generate crop
management technelogies; though these will be location specific in detail,
the principles and the CIAT role model will be important. A better
understanding of the problem posed by soil acidity, for example, would
serve all the programs well, especially in their breeding work.

CIAT, with its large data base on crop performance over a wide
range of environments, its Agroecological Studies Unit and its group of
commodities covering a large number of environments, is in a strong
position to use its intra-disciplinary strengths to understand crop
behaviour under a range of agronomic and meteorological conditions.
Breeding could be more sharply focused if the abiotic as well as the
biotic factors were clearly understood, and the Panel believes that
intra-disciplinary research could contribute to these and other aspects of
strategic research.
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3.7.5, arget groups and gender sues

Equity considerations have long influenced CIAT’=z orientation.
This is clearly stated in "CIAT in the 1980s: Revisited®:

"CIAT has identified limited resource producers and consumers as
the principal beneficiaries of its work. This orientation clearly
associates quality of life objectives with production goals,
thereby influencing commodity choice and technology design.®

The “"CIAT in the 1990s® strategy paper (September 1989) is similar
in tone. It demonstrates further thought on both the geographic and
research strategy implications of the general commitment and is explicit
in mentioning both men and women. It highlights the fact that:

"Consumers benefit most from agricultural research as increased
productivity and reduced production costs lower food

prices. ..., CIAT's strategy camnnot aim exclusively at increasing
production by low income farmers. The highest social return on
research investment must be an important criterion in the
formulation of the Center’s strategies and its programs.®

The more sophisticated discussion of outcomes and beneficiaries is
also evident where the commodity programs spell out the targets of their
own strategies. The dual targets of poor consumers and poor producers
offer a strong raticnale, particularly valuable to CIAT because of the
dichotomy among programs. Beans and cassava are social crops, largely
produced by small farmers. Most commercial cutput of rice and livestock
products is from larger farms. Where markets are supplied almost
exclusively by small farmers, technology development is particularly
complicated in having to meet the acceptability criteria of both sets of
producers, related to thelr production conditions, and of consumers
related to their preferences,

In the June draft of "CIAT in the 1990s5" (p.41), The Bean Program
clearly relates ite reglonal focus to its orientation to poor producers
and consumers. The Program emphasizes that Africa and Central America
deserve a high priority on all counts, while other areas merit are lower
priority as fewer objectives can be achiewved with each effort. The
Cassava Program detects the beginnings of a shift in some Latin American
countries to industrial cassava, produced on more commercial units, as
rural population declines, and underlines its intention to reorder its
priorities as the shift occurs. Finally the Pastures Program, while
acknowledging that its major potential impact will be on the prices poor
urban consumers have to pay, an issue increasingly important as
urbanization proceeds apace, is also able to highlight a potentially vital
contribution to stabilizing the activities of poor colonists on the forest
fringes.

The Panel commends CIAT and its Programs for offering strategic
conclusions which show great sensitivity to the physical and human
circumstances within which they operate. They offer testimony of
effective integration of social scientists into the Programs and they
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validate difficult management decision on structure earlier in the
Center’s life.

Through the Agroecological Studies Unit and the Farmer
Participatory Research Project CIAT is also continuing the development of
methodologies to improve the targeting of research. The AESU is notable
for its pioneering attempt at the macro-level to reconcile physical and
socio-economic circumstance in identifying target areas, termed
micro-regions, for the programs. It is a complex task properly thought of
as strategic research. At the other end of the spectrum, at the
micro-level, the Farmer Participatory Research Project is seeking ways to
draw men and women into the research process in theilr capacities as
producers, processors and consumers.

3.7.6, Socio-eco ic resea

Socioc-economic research at CIAT has long been integrated inte
commodity programs to ensure its inclusion in the work of multi-
disciplinary teams. The Panel is of the opinion that this strategy has
worked well. Everybody has benefited from stromg interaction among
commodity team members, and social scientists have been able to contribute
to the setting of priorities in bielogical research. The work of the
econcmists has been tregarded as a team product rather than independent
contributions. This has been instrumental for serious discussions and for
consideration in dlagnostics and proposals.

The opportunities economists have had to contribute have been
greater than their capacity to respond. Methodological research for
on-farm research work, strategic planning of commodity research,
micro-economic support for development activities, adoption studies for
generated technologies and ex ante analysis of the likely impact of
research are the main areas around which economists have worked jointly
with commodity scientists. Thelr productivity has been quite high with
more than 300 publications in the last eight years.

Ecorniomic information on CIAT's mandate commodities was initially
very scarce and, in the case of cassava, almost non-existent,

Economists and other social scientists can provide several classes
of socic-economic information required within CIAT, by its crop
scientists, by its administrators, and by the donors in allocating funds
to CIAT. Crop scientists have clearly benefited from the integration of
soclo-economic research into the multi-disciplinary commodity teams.
However, little use has besen made of economic research capacity by CIAT
administrators for Center-wide management decisions.

The Panel believes soclo-economic research should contribute more
to CIAT s work In the feollowing additional aresas:

(1) Issues of sustainability in estimating externalities of sustainable
technologies,
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{2} Ex ante analysis of likely impacts of research, second round
effects, and the monitoring of impacts,

(3 Setting of prioriries across programs and in other areas in support
of research management decizlons; and

(4) Issues related to the competitiveness of agricultural preoduction in
developing countries, production diversification, and adiustment
problems, topics which are ready for inter-center cooperation in a
scheme of regionally differentiated progran thrusts.

The knowledge that CIAT sccial sclentists have of farmers' adoption
behaviour and their production systems, and other economic information
pertalning to superior crop varieties and associated additional farm
inputs and market priorities, is seen as a crucial input for some of the
suggested areas of socio-economic research.

3.7.17. Sustainable agriculture and the challenge of the
environmental degradation

3.7.7.1. The issues

CIAT's strategy paper states that sustainability 1Is one of the
three issues of most eritical importance to the Centex in the future. TAC
has defined sustainable agriculture as "the successful management of
resources for agriculture to satisfy changing human needs while
maintaining or ephancing the quality of the enviromment and conserving
natural resources". 1/ The converse would be the use of the wrong farming
systems, in the wrong way ou the wrong landscapes, to satisfy short-term
needs .

The Panel interprets the TAC concept as embracing two objectives:
maintaining a pesitive growth in agricultural production, while sustaining
the resource base. Growth with sustainability would present no problem
given unlimited resources, but sustainability is essentially a search for
efficient long-run agricultural growth when resources are exhaustible.
This means that soclal benefits muzst cover the social costs. The problen
remains one of how to quantify some of the inherent problems., Negative
indicators (loss of rainforest, loss of germplasm, sedimentation in
reserveirs) are measurable, Some work has been done in Zimbabwe on the
relationship between population density and land degradation; in
well-defined agroecological systems this seems to give useful
correlations.

s Sustainable Agricultural Production: Implications for
International Agricultural Research, TAC, 1988,
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The Panel’s interpretation of the TAC concept is illustrated by
some of the problems in tropical Latin America. The CIAT strategy states
that much of the increase in bean production has come because of increases
in land under cultivation, often in marginal areas. Cassava is also a
crop of marginal areas. Current production practices put large areas of
forest land at risk when brought into cropping and livestock production.
In a very broad sense Latin America‘’s marginal lands are the Andean
hillsides and the Amazonian forests. Of CIAT's four mandate crops, only
rice is produced on the better soils. Cassava, beans and pastures are
grown in marginal areas in the sense that the scils are very low in
nutrients and/or the topography so steep that soil losses occur under
usual farming practices. However, environmental degradation is more than
the loss of soils or vegetation. It is also the intensification of seil
borne pests and diseases as cultivation intensifies and as fallow periocds
disappear,

The national governments with their contrel of peolicies and
agricultural services, the international and bilateral development
agencies with thelr funding, and the International Agricultural Research
Centers as leaders of the global community of tropical agricultural
research have vital roles in the effort to control environmental
degradation. The CG Centers have two major roles. The first is to help
define the approaches that will be needed to provide the technical and
policy inputs for solutions of the problem, The second is to participate
in research programs in which they have a comparative advantage in
providing information, new knowledge and new technologies that will
contribute to sustainability. In the area of policy, CIAT and IFPRI are
¢ollaborating in a project for the Peruvian Amazon. To make substantial
progress on such problems inter-Center cooperation will be necessary.

3.7.7.2. CIAT's role

As an institution largely devoted to generation of new agricultural
technology through commodity improvement, CIAT must be concernmed with the
interaction of technology and sustainability. The question is which of
the problems involved in sustainability require research and then to
select from among them those problems for which CIAT has a comparative
advantage or can develop one at reasonable cost. Basically the Center has
to convert the many ideas being expressed on the concept of sustainabilicy
into a very few operational projects.

CIAT has comparative advantages in creating new technologles that
can meet the sustainability criteria. This can be done by conventional as
well as non-conventional metheds. Conventional methods relate to

varieties that grow better in specific environments, including the related

improved cultural practices and integrated crop management.
Non-conventional methods, for which CIAT is actually developing
comparative advantages, relate to work being done on such subjects as
biotechnology, microblal associations, and physiological and environmental
stresses.

Both sets of methods tend to reduce the "externalities™, thus
providing means for efficient production growth in the long run. An
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Important issue is whether the elimination of externalities results in
slow-growth or fast-growth agriculture. Application of non-conventional
methods and generation of superior technologies would support the latter.
However, work with NARDS will be vital. Ways have to be found of marrying
the short-term need for food with the long-term goal of sustainability.

3.7.7.3. Low input strategy

CIAT's philosophy 1s that ressarch should aim to maximize the
yields from germplasm at relatively low levels of purchased inputs. The
Center emphasizes that low inputs does not mean no inputs. The inputs
concerned include fertilizers, lime, herbicides, Insecticides and
fungicides. No mention i1s made of low energy inputs through machinery;
small farmers generally do not use tractors, but rely mainly on animal
draft power.

One reason for CIAT's commitment to a low input strategy is the
fact that for many of its farmer clients inputs are physically unavailable
or uneconomic, A second reason i{s that some Inputs have a detrimental
effect on the enviromnment, mainly herbicides, fungicides and insecticides.
Rice in Colombia typifies a high input system with pesticides applied by
air on large farms. However, the small farmers of the world are also
using pesticides (for example, fungicides on beans in Colombia and bean
seed dressings in Rwanda). The IARC answer is to develop varieties that
are pest and disease resistant, but some pests and diseases are not
amenable to this approeach; such resistance also tends to lose its
effectiveness over time. Centers have been moving more towards an
integrated stratepgy with agronomic and chemical as well biclogical
approaches. CIAT's rice program is an example of this.

The Panel is concerned about how to reconcile the low input
philosophy of CIAT with the concept of sustainability of agriculcural
production and the protection of fragile arsas. Do low input strategies
affect sustainability, or do they in some cases simply trade short-term
gains for long-term losses? The main reason farmers expand into fragile
areas is that they do not obtain enough production from existing areas.

In the environmental sense CIAT could distinguish between low input
systems that are needed from an economic point of view and those that are
desirable from a technical and environmental point of view. Phosphate and
lime may not be economic under certain present circumstances but they
certainly present no environmental hazards. Intensified production on
savannas, where land deterieration is not such a severe problem, would
relieve some of the pressures on the fragile forest and hill lands. Apart
from rice which is grown on both good and poor solls, on the latter as a
pioneer crop, CIAT's mandate crops are cften grown on poor soils,
particularly in Latin America.

3.7.7.4. owt! outpu
The Panel agrees that a research program should be designed to be

congruent with the actual or potential resources of its clients, and
should develop germplasm that performs better under a given level of
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inputs than farmers' existing materials. But this poses the question: can
thig "nil/low input-modest output” system supply the growing demands?. In
Africa population increases of 3% or more will continue for some time.
Sustained productivity growth of this order has been achieved in some
agricultural systems, using substantial Inputs. Well documented studies
of long-term trends in agricultural productivity suggest increases of 1X
to 1.5% due to plant improvement alome. The Panel has thus strong
reservations about the ability of low input/modest ocutput production
systems to produce sustained increases at the level needed and would
suggest that the programs concerned look at the potentials of their low
input strategy te meet the projected demands and to organize data, from
their experience and information on the use of thelr Improved varieties,
to hypothesize what sustainsble productivity increases are likely to be
under their low input scenario (in terms of percentage Increases per
annum) .

3.7.7.5. Assessments

The Panel believes that the work of the Agroecological Studies Unit
should continue to be aimed at better characterization of agricultural
production areas In Latin America. BSuch refinements would include the
collection and analyses of data on climate, land and vegetation. Several
international and many national organizations are concermed In the
generation of such data. CIAT should aim for excellence in supplying
agroecological information as it does for agricultural research
information and information on germplasm, However, CIAT should confine
its activities to those involved with ite commodities. ‘The Panel does not
think that CIAT should become invelved in the generation of primary data
on the effect of land use on soil erosion and run-off or on land clearing
technologles, Moreover, the Panel considers that CIAT can make a
substantial contribution to the understanding of farmer attitudes to soil
resource conservation through its on-farm research activities. Such work
would also provide some of the concepts needed for improving predictions
about farmer behaviour as land becomes a more and more scarce commodity.

The Panel believes that work could be expanded to inciude, for one
or more of the ecosystems identified in Latin America, information on
strategies for intervention including methodologies for characterization,
analysis and evaluation of Institutional and management approaches and
training. The Panel believes that CIAT is in a unique situation in Latin
America for organizing this type ¢f work on behalf of, and in cooperation
with, other Genters like CIMMYT, CIP, ISNAR and IFPRI. The Center should
consider evhancing the capacity of the Agroecelogical Studies Unit to
undertake such activities,
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CHAPTER 4 - INTERNATIONAL COOPERATION

4.1, ions wi he Ho ver

The agreement to create CIAT was signed in 1867, so that there has
been a little over 20 years of Iinteraction between the Center and the
Colombian government. In such a familial relationship there are always
minor irritations and differences in perception, but relationships have
generally been excellent and the Panel commends both the Host Govermment
and the Center for the efforts that have gone into the maintenance of
these relations.

CIAT is in a rather different situation from several of the other
crop-oriented Centers in that two of its mandate crops form a relatively
low percentage of the total value of Colombia’s agricultural production
(Cassava 5.2%, beans 2.09%) and bean quality requirements for Colombia are
rather unique., Even improved tropical pastures, while potentially of
great importance, cover a small area at present. Consequently the
attention that national agricultural research systems can give to cassava
and beans is limited. On the other hand, CIAT’s involvement, while of
course done with a continental or global perspective, still gives it high
profile in these crops compared with the local research effort. ICA, the
Colombian research institution, and CIAT have had recently a review of
activities and have signed an agreement through which steering committees
will be organized for each CIAT commodity. It is hoped that this
agreement will bring closer relations between the two institutions,

There is some sensitivity in the national program to the perception
that the outside world lacks appreciation of the Colombian research

system’'s role in CIAT's successes. The Panel can only commend the
continuing efforts of all concerned to be sensitive to these perceptions.

4.2, c1 4 the jonal Rese Systenms.

4.2.1. Status of the national programs

The general perception from discussions in TAC, in the CGIAR and in

CIAT's strategy paper indicate that the national research systems are
getting stronger in the countries CIAT serves. Figures for expenditures
and for numbers of scientists confirm this perception, For example, in
tropical South America, investment in agricultural research {in constant
1980 doliars) has grown from $35 million in 1959 to $269 million in 1980,
and the number of research scientists has increased from 570 to 4,840,

For East Africa the corresponding figures are $13 million to $75 million,
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and 220 to 1,600 research sclentists 1/. The number of people trained by
GIAT and other institutlons over the years would also support the
perception that national research systems should have grown in strength.

In certain respects, these perceptions are correct. There is
certainly a much larger pool of trained scientists. But the development
of self-sustaining research institutions has been hampered by shortages or
violent year-to-year fluctuations in funding and by a lack of foreign
exchange for essential equipment and libraries. Performance of NARS may
also be constrained in some countries by poor policy commitment to
research, few highly trained research scientists (critical mass), poor
research planning and evaluation capacities, and the non-conducive
research atmosphere created by lack of incentives and motivation which has
almost extinguished creativity.

As a consequence the reality of the situation, confirmed by CIAT
scientists working with the national programs and in the visits of the
Panel to country programs, is that really strong self-sustaining national
programs are the exception. Financial c¢runches, particularly the debt
crises in Latin America and Government financial crises in Africa, have
rendered many systems weaker and less effective than they were 10 or 15
vears ago. In some countries, indeed, the research systems have stagnated
and in a few have become almost incperative.

4L 2. 2. M on & t

CIAT continues to focus on strengthening and complementing the
activities of collaborating national programs in the areas of its
comparative advantage within its on-geing programs. It offers
collaborative and support activities to strengthen national commodity
programs, and it seeks to catalyze and reinforce regional and sub-regional
networks with the goal of progressive reduction in the need for CIAT
input.

4,2.3. egio roprams and works

4.2.3.1. Introduction,

Regional programs directly inmvelve CIAT in a particular regiom, in
cooperation with national programs, to develop research activities and
tasks which will strengthen the capacity of national agencies to generate
agricultural technologies which will increase productivity and production.
They normally provide the means for increased levels of horizontal
cooperation and integration and facilitate the building of networks.

1/

Robert E. Evenson. The International Agricultural Research
Centers. CGIAR Study Paper 22.



Networks are groupings of participating institutions and scientists
Interacting with each other around a priority commodity or problem in a
way which will encourage horizontal cooperation,

Both regional programs and networks are usually monltored by

committees of the participants and by day-to-day bllateral cooperation
with NARS.

4,2.3.2, Regional programs
Regional programs are operated through outposted staff.

The Cassava Program has two staff in Bangkok to serve the Asian
region, one In Brazil as part of a development project, and another
located at IITA serving as CIAT liaison.

The Bean Program has twelve outposted sclentist in East, Central
and Southern Africa, two outposted sclentists based In Guatemala and Costa
Rica to serve the Central American and Caribbean region, and two outposted
sclentists in Peru and Ecuador to serve the Andean region. In addition it
has an agronomist in Brazil. The twelve international staff stationed in
Ethiopla, Uganda, Tanzania and Rwanda work with the national programs in
breeding, agronomy, entomology, pathology, economics, anthropology and
on-farm research, Three of these staff, the economist stationed in
Uganda, the entomologist in Tanzania and the trailning officer in Ethiopia,
have Pan-African responsibilities,

The regional program model based on outposted staff has been CIAT's
mechanism to strengthen the national research systems, to feed in research
products from its headquarters program and to feed back local germplasm
and information for its headquarter programs. It is expected that such
reglonal programs will phase down with the increasing strength of the
national programs, but that networks will grow in strength and usefulness.

4.2.3.3. C i L

CIAT networks (Annex VII) aim at increasing cemmodity productivity
and production by breeding and selection for yleld improvement and
stability; developing more productive systems of cropping; and
strengthening national research programs through training, information,
gernplasm and technical and material support,

CIAT has so far facilitated the crearion of the follewing networks:
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o s e

tle approx, date |
Central Amerlca and Caribbean Bean Network 1874 {
RIEPT (Pastures) 1979 !
Africa Great Lakes Beans 1983 i
Eastern Africa Beans 1985 ;
Cassava Asia 1983 :
SADCG (Beans in Southern Africa) 1986 .
Rice in the Caribbean 1987 !
Andean Zone Beans 1688 ;
IRRI-GIAT International Network for the E
Genetic Improvement of Rice (ex-IRTP) 1976 f

In general these networks have simllar structures and governance
pracedures, They are generslly funded through special projects with
varying degrees of core budget.

Most have a steering committee composed of coordinators of the :
commodity program concerned in the national programs in the region.
Steering committees are expected to:

- Develop annual work plans. :
- Approve reglonal budgets relating to activities, including
collaborative research projects. workshops, training, and

equipment for national programs.
- Advise on consultancy visits.

b b e 2

These network structures, based on the steering committee model,
appear to be a particularly successful inmovation In allowing interaction
and decislon-making by the countries concerned, the donors and CIAT. In
some of these networks (Central America and Eastern Africa) member
countries are sharing responsibilitles on selected research topics, thus
complementing each other, The bean network programs in Africa have
supplied germplasm, consultancies, training and equipment, and have
orpanized workshops. Network researchers feel that they are part of the
operation and are appreciated by the research staff of the participating
national programs.

I TN b o o A ot

The Tropical Pastures Program developed RIEPT in 1979 to work in
§itu on pasture technology for the low fertile, acid soils of the tropical
American lowlands. An advisory committee of national pasture research :
leaders was established to define common methodologies and research ;
approaches and to provide general guidance on the development of network '
activities. The major characteristics of the RIEPT networks were:

- Funding independence; participant NARDS contribute to their own
research funding,

- Superior germplasm which was generated by CIAT agronomists in
major screening sites.

- Appropriate methodologies and approaches defined by the Advisory
Committee.

- A data base at CIAT, freely accessed.

-~ Pasturas Troplcales bulletin that evolved from a newsletter,
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The experience gained from RIEPT and the availability of improved
grasses and legumes encouraged CIAT to cooperate with ILCA and IEMVT for
the development of WAFNET (West Africa Forage Network) with emphasis on
crop-livestock systems of the sub-humid savamna. Similarly CIAT has
cooperated with national programs and CSIR0O to develop the SEAFRAD (South
East Asian Forage Research and Development) Hetwork. CIAT plans to
outpost twe scientists, one in each network, for germplasm screening.

4.2.4, Future trengds

4.2.4.1, CIAT's agsessment

CIAT expects that the national agricultural research and
development systems with which it works will improve in the quality and
quantity of the resources at their disposal and that their research and
development priorities will change over time, The complexity of
conditions in national programs will be considerable; some may be hetter
funded but short of operational support, with well-tralned staff but a
lack of funding., On-farm research will help close the gap between
research and extension. TIncreased plant breeding capacity in some systems
will enable them to take over work previously performed by CIAT. There
will be more work on sustainability and export crops and some national
programs will move "upstream".

The outcome of this will be a changing pattern of relationships
between naticnal programs and JARCs with a movement into a much more
collaborative mode.

4.2.4.2, Sharipg responsibilities with NARS

CIAT has already developed mechanisms for sharing responsibilities
with NARS in the regional programs and in the networks and has established
research cooperation with a range of NARS who are not integral parts of
regional programs. Increasingly CIAT sees NARS taking up activities which
were previously provided as a service by CIAT. The latter is part of the
general evolution of NARS. CIAT has also developed mechanisms for NARS
partners to participate in decision-making at the regional level.

CIAT has considered three ways in which it could institutionalize
the sharing of responsibilities with NARS.

{a) by continuing the trends described above which are already in
place;
or

{b) by developing projects with particular countries which are designed
to utilize the gomparative adva e of those individual cou
programs to do work which will be of value to other country
programs within the overall international effort im a particular
commodity. These projects would emphasize research which is of an
additive nature to ongoing national activities and would invelve
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CIAT participation in the transfer of the technology to other
regions of the continent and the world;
or,

ing ! (tieg for particular groupings of
activities to iné&viduai national programs, which would then be
responsible for developing the normal international cooperation
linkages with other countries where such new technologies could be
accepted to have application.

{c)

In general CIAT sees merit in (a) and (b) above but not {(c¢). The
Panel concurs; the latter involves developing another complex of
activities essentially duplicating those already available. It would no
doubt generate resistance from small countries against a plan that would
require them to depend on some other mation’s program for assistance when
an international and neutral alternative exists in the form of the
particular TARC. The model (c) would be almost impossible in Africa given
present circumstances and is probably unworkable in Asia and Latin
America.

4.2.3. Assessments

4.2.5.1. Perception of CIAT in the national svystems

In all countries visited by members of the Fanel, CIAT staff have
established excellent rapport with thelr colleagues in the naticonal
systems. CIAT is viewed as responsive to the expressed needs of the NARS
and an important catalyst in motivating local staff and developing
research plans. NARS leaders ascribe particular value to the training
offered by the Center to key local researchers. Panel members were
impressed by the quality of the CIAT field staff. They appeared
especially sensitive to local conditions, relationships, and issues and
gave every evidence of personal commitment to development in their
regions. Their role in bulilding sustainable research capacity through
training and research collaboration, as opposed to conducting independent
research, was evident., The Center has selected staff well for these
assignments, In which outstanding personal characteristics and
qualifications are needed.

Several NARS leaders particularly commended the recent
collaboration in training between CIAT and CIMMYT, and urged more such
examples. 1In this way limited resources can be combined te offer
workshops that are not commodity-specific.

4.2.5.2.

Despite the effort that has gone into strengthening their staff and
leadership, strong self-sustaining national programs are by no means
common in the developing world. This is particularly so in Africa. Many
national programs are generally handicapped by severe limitations of
operational funds and foreign exchange funds for capital. Furthermore,
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the research programming and management capacities are generally weak.
These and other constraints limit the productive performance of the NARS.

The Panel believes that CIAT will need to continue its involvement
with strengthening national research programs, inte the foresseable
future. The nature of this involvement, the time horizon and the
appropriate time to withdraw will depend on the individual country
strengths.

By the nature of its work CIAT is uniquely equipped to strengthen
national research programs in its specific mandate crops. But while there
are spin-offs, one strengthened commodity program does not create an
effective research institution. Moreover it is possible that the CIAT
intervention pushes the national program towards the Center’s mandate and
priorities possibly creating an imbalance. Several such programs, as for
example by a group of centers working in unison, would contribute much
more to institutional development. Even more effective in the long run
would be a combination of Centers and donors. This is, however, unusual
and the Panel has noted that the normal pattern is one of a functioning
commodity program operating effectively but below the management level of
the national system as a whole. It is doubtful if such a program could
survive if CIAT withdrew its technical and financial {(usually quite small)
support.

4.2.5.3. Research-Extension Linkages

Even when national research systems are strong, there is frequent
criticism of the lack of linkages between them and extension systems. The
major shortcomings are usually described as a lack of adaptive research
and a lack of feedback about farmers’ problems.

CIAT's work with farmers in a range of on-farm research programs
has developed methodologies whereby these problems can be tackled.
However, such programs consist of highly skilled manpower-intensive
activities which are irreplicable at this time for most national systems
on a system-wide scale, The Panel supports the principle that on-farm
research is the vital link for the two-way flow of information to and from
the research systems by way of the extension systems. However, its
institutionalization raises formidable problems because of cost and lack
of trained staff. The Panel believes that CIAT has a role in werking with
selected national programs to develop least cost on-farm research
methodologies that could be widely applied within the level of resources
available to national systems.

4.2.5.4.

The relatively poor financlal resources and their velatile nature
make the management of national research systems extremely difficult.
Unfortunately this situation will be the norm for many such systems into
the foreseeable future and research managers have to learn to make the
best of it. Formal training in research management could help. The Panel
recognizes ISNAR's responsibility in this area but congiders that CIAT's



83

knowledge of research systems, its contacts with the scientists involved,
its reputation as a research organization and its understanding of the
political processes are all advantages which could be utilized by those
developing research management training programs.

4.2.5.5, CJAT networks

The steering committees of the African regional bean program appear
to be a particularly successful innovation in that they promote
information sharing and collaboration by researchers in the countries
concerned, the donecrs, and CIAT. The aim 1is that the formation of these
committees will ensure the sustainability of bean research when and if
CIAT involvement ends, and that they will eventually become strong encugh
to attract and handle directly the donor funds currently channeled to them
through CIAT.

CIAT's plan to reduce the number of staff assipgned to the African
vegion in five years may be overly optimistic., Indeed, there is some
question in the mind of Panel members as to whether the current staffing
in this region is sufficient, given the scope of the responsibilities CIAT
accepted. For example, CIAT wants to fill one position in the Great Lakes
Region with a pathologist with pan-African responsibilities, while the
regional steering committee has opted for a breeder, although both are
needed, while the single regional economist based in Uganda has a
formidable pan-African agenda that 1s unrealistic.

It is expected that more multi-country reglonal sub-prejects,
particularly in Africa, will emerge in order that more than one national
program is involved in a particular subject area. This will place more
emphasis on increased horizontal cooperation and will increase the need in
Africa for a Pan-African Advisory Committee made up of selected members
from the other committees of a regional nature.

There will also be increasing pressures on CIAT to become more
clogely involved in research per ge rather than limit their involvement to
the institution bullding/research cooperation which is now evident. This
will be stimulated by NARS evolution towards stronger commodity teams.

The need for CIAT to be more invelved will be dictated by problems still
requiring strategic research on solutions; e.g. bean fly, nitrogen
fization in poor solls, cropping systems and soil erosion, ete.

The outcome of these pressures could be further dedication of
particular scientists to research while still maintaining some staff in
their present institution building activities. The Panel does not see the
need for a speclal facllity for the regional programs to carry out
research. This increased research emphasis by CIAT staff should be
possible through arrangements with national programs in the region.

The future of the three reglonal programs now in existence in
Africa will depend on the donors’ negotiations in 1991 and will be
conditioned by the decisions taken by TAC with respect to
esgential /desirable staff categories and the related chances of finding
the funds in CIAT core budget.
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4.2.5.6. CIAT collabogation with strong NARS

CIAT's collaboration with FEMBRAPA in Brazil in building that
system’'s capaclty to assist in agricultursl development iIn Africa is
worthy of special note. The ocutreach plans of this highly developed
national system seem likely to provide an important model for future
agricultural assistance.

Another example of CIAT willingness to share responsibilities with
gtronger national research systems 1s the drought resistance studies in
beans which are under discussion between CIAT, Brazil and Mexico,

The Panel commends CIAT on its effective development of the
steering committee model and network activities in Africa and Latin
America and recommends that CIAT continue {ts support for these efforts.

The Panel notes CIAT's success in working out a meodel for
collaboration with EMBRAPA in Brazil, in cooperation with IITA, in
relation to the cassava program for the seml-arid parts of Africa. The

Panel recommends that CIAT contimse to work toward similar outreach plans
with other highly developed national systems.

The Panel appreciates the initiative of CIAT staff in Africa for
inter-Center collaboration in training and research, and recommends that
CIAT headquarters reinforce these efforts.

The Panel recommends that CIAT pool its knowledge and experlence
with others, including ISNAR, for the training of research managers,

4.3.1. CIAT activities

National programs of countries collaborating with CIAT are
simultaneously associated to regional organizations that carry
responsibilities for research and technical cooperation in agriculture.
With CATIE (Turrialba, Costa Rica), CIAT maintains relations through the
RIEPT, and conversations are under way to develop joint activities around
sustainability issues in the humid and sub-humid troplcs. CIAT 1s working
with PROCIANDING and support for CARDI through the PROCICARIBBEAN Network
is under discussion. Through the Beans Network of Southern Africa CIAT
maintains relationships with SACCAR.

4.3.2. Assessments

Regional organizations, either of research or technical
cooperation, have a great deal of experience in working with national
programs and could be of help to CIAT in strengthening networking
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activities. This is the case for 1ICA and CARDI; both i{nstitutions are
actually involved in conversations with IDB for the establishing of
networks in Central America and the Caribbesan region. CATIE, besides
collaborating with CIAT in tropical pastures research and in holding
duplicate samples of Center’'s germplasm collection, offers possibilities
for working on i{ssues of sustainability through its recently created
Integrated Natural Resources Management Programs, The Panel is aware of
talks underway to strengthen CIAT's relations with these regional
organizations.

and Other Advanced

4.4 1. CIAT activities

CIAT has a large number of collaborative research projects with
institutions in developed countries. The 1988 list {(Annex VIII} included
projects with 13 universities {6 USA, 4 FRG, 2 Belgium, 1 Israel), two
sister Centers {IRRI, IITA) and a range of research institutions in Italy
(5}, UK {3}, Colombia (1}, FRG (1), More projects have come on-streapm
since the 1988 list was prepared. These projects aim at increasing the
urderstanding required for the solution of production problems, and
invelve the use of research techniques in which CIAT does not have
comparative advantage within its on-going programs.

This collaboration is dynamic and new projects are continually
being negotiated. The system is CIAT-driven in the sense that CIAT
defines the research needs and project ideas normally come from staff,
management and sometimes CIAT collaborators. Considerable flexibility by
CIAT is required to cope with differing bureaucratic requirements of the
donor agencies in collaborating countries. The funds for these projects
come from extra-CIAT sources in most instances.

Some developed countries do not have collaborative research
projects, and some in particular are notable absentees from the list of
countries contributing te CIAT's collaborative projects. The lack of
appropriate funding mechanisms in some developed countries for this type
of collaborative research was one of the topics at the inter-Center
meeting held to discuss this type of research cooperation at Bad Homburg
in FRG in 1987. The issue here is that collaboration with some centers of
research excellence is excluded because of current funding procedures.
Hopefully, the steady expansion in advanced research networks will provide
a stimulus for all donors to develop an interest in these projects.

4 .4.2, Assessments

Gollaborative research projects between CIAT and developing country
institutions and universities are now emerging particularly through the
regional programs. Funding for more basic research areas is hard to
identify. Projects of a more applied nature are normally funded through
the Regional Steering Committees in the category of reglonal sub-projects.
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The Panel supports and encourages increased involvement of the academic
staff from universitles in research projects as partners with national
research programs., In 1989 CIAT has budgeted US 5100,000 for such
contract research and Innovative initiative.

The Panel encourages CIAT in devoting funds to developing country
institutions and/or universities. It also applauds the effort CIAT is now

making to strengthen the training available to the academic staff of some
universities.

CIAT has reinforced contacts with universities in the developing
countries through CIAT training programs, sabbatical leave visits to CIAT
and CIAT information systems.

To date the expansion of upstream research of this type has not
involved CIAT in significant extra costs, but staff visits, project

preparation and supervision costs are increasing and need to be carefully
budgeted.

4.5, Collaboration with Other Inteynational Regearch Centers

4.5.1, CGIAR centers

An IRRI liaison scientist has been continuocusly stationed at CIAT
with responsibility for the International Rice Testing Program in Latin
America. A more general agreement of cooperation for achieving closer
collaborations and joint activities has been effective since 1984,

CIAT and IITA have common interests in rice and cassava.
Collaborative work in rice has been good and discussions are underway to
further increase joint work with WARDA, IITA and IRRI. In cassava
research, traditionally a source of some friction between the Centers,
things are much better now and CIAT has stationed a liaison scientist at
I1TA.

A joint collaborative agreement between CIAT and ILCA was signed in
March 1983. This made it possible for GCIAT to base its East African bean
work in Ethiopia, using ILCA as headquarters for support services and as a
legal base. The agreement provides for a wide range of joint activirties
including germplasm and Rhizobium collection transfers and preservation,
the interchange of documentation and training materials, joint workshops,
the interchange of staff and the establishment of an International
Tropical Pastures Evaluation Network.

CIAT alsc maintains relations with other international centers by
hosting scientists and their experiments, when work is of relevance to the
region but CIAT has no assignment of responsibilities for it. CIAT
provides a base for regional staff of the CIMMYT Maize Program. GCIMMYT
gives advice on suitable maize cultivars for use in on-farm research, as
well as materials for on-station trials. An IBPGR regional coordinator
is based at CIAT under a GCIAT/IBPCR collaberative agreement by which
assistance and support is obtained with germplasm collections.
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Regional Staff from the IFDC, INTSORMIL and INTSOY are also based
at CIAT, With IFDC in particular, joint research is currently carried out
in the context of the phosphorus project and CIAT's commodity research
programs. CIP is also getting administrative support from CIAT for its
work in Colombia.

Apart from the long-standing interaction with the International
Fertilizer Development Center, which has a staff member hosted by the
Center to work collaboratively on sources of phosphate, CIAT has few
interactions with IARCs outside the CGIAR. It has no agreements or
contracts with other international centers. The other limited
Interactions which exist are on an informal basis,

CIAT has contact with the Asian Vegetable Research & Development
Center (AVRDC). AVRDC screens for bean fly for CIAT in Taiwan. If a
CIAT Regional Bean Program is set up in Asia, snap beans are likely to be
a central component and would encourage closer collaboration with AVRDC.
Currently there are contacts on snap heans both with AVRDC and China but
for the near future geo-politics may frustrate more formal relationships.

CIAT is also discussing bean fly research with the Intermational
Center for Insect Physiology and Ecology (ICIPE) in Nairobi, Kenya. CIAT
is interested in help from ICIPE to look at the physiclogy of the fly.
CIAT also has limited contact with the International Council for Research
in Agroforestry (ICRAF), also in Nairobi. In bhoth cases only initial
discussions on possible areas of mutual interest have been held.

4.5.3, es 5

The Panel strongly supports the Intensifications of collaboration
of CIAT with other CGIAR and non-CGIAR Centers. Networks and in-country
training offer opportunities for inter-center collaboration in downstream
activities that are already underway. Issues in blotechnology and
sustainability deserve expleration for inter-center cellaboration.
Upstream research brings methodologies, training and highly sophisticated
equlpment and thexe should be space for mutual consultations and exchange
of experiences. BSustainability is another area for which the Panel
recommends CIAT contact with other Centers for an integrated approach.
Regarding hesting sclentists from other Centers whose work Is of relevance
to the regions, Panel recognizes that many times CIAT facilities offer
great help to their research activities. However, it should be kept in
mind that NARS appreciate staff posted in their own programs, working with
national colleagues on a daily basis through the local research
infrastructure.
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CHAPTER 5 - TRAINING AND COMMUNICATIONS

5.1. Background

The review of Training and Communications comes at both a difficule
and opportune time. Extenslve changes In pollcy and program have occurred
or are plammed. A fundamental reorganization has resulted in a new
Training and Communications Support Program (TCSP) comprising five
specialized Units: Training and Conferences, Publicatlons, Information

(library and bibliographic), Graphic Arts, and Public Information and
Public Relations.

By normal staff attrition, three of these Unlts and the Program as
a whole will have had new leadership over a two-year period. A more
comprehensive goal statement has broadened the TCSP role:

- To support CIAT’s research and {nstitution-strengthening roles
through the training of NARDS staff, provision of scientific and
technical information, promotion of cooperation among NARDS and
between them and CIAT, and fostering a favourable peolicy
environment for agricultural research through public information.

5.2. Staff and Budgetary Resources

For many reasons the TCSP budget does not give a realistic picture
of training and communications expenditures. Direct costs of training
(travel, lodging, training materials, etc.) are a major outlay, but more
than 40% of those costs are now coming from special projects, home
counitries and other outside sources, Commodity programs provide an
enormous amount of training service without budgeted cost, and also
contribute thelr energies to the preparation of training materials. TCSP
units generate some income from sales, and special project funds pay for
other aspects of their work.

In 1988 CIAT's core budget provided $2,882,000 for the Training and
Communication Support Program, a little less than 11X of the Center’s
total. About 35% of the TCSP core budget is allocated to documentation
and dissemination, 25% to specialized courses, and 20%1 to individualized
training. Conferences and seminars account for about 10%. A modest but
desirable allocation is ghown for research on making CIAT’s communication
of technical and scientific information more efficient.

Authorized core staffing for 1989 included four senior staff and 39
scientific and supervisory personnel. The Units are definitely not
overstaffed for the work they are expected to do.
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5.3.

Since the early 1980s CIAT has sharpened its training priority
focus to increase its attention to bujlding mational research capacity,
Preference for its commodity-specific production courses has been given to
research-oriented participants who also take a second phase of
individualized disciplinary training to strengthen their role in their
commedity research teams at home.

Research strength has also been built by ad hoc group events and
individualized training in single disciplines or related to particular
problems or techniques.

Although CIAT was never in a position to give fellowship aid to
graduate students, it also reaffirmed its interest In supporting their
M.Sc. and Ph.D. study by offering opportunities to do thesis research in
cooperation with sclentists at CIAT.

8.3.1. v &8s

Training is important in each commodity program. Half of the
senior staff and 80X of the support staff spend at least 150 hours a year
in support of training goals. Throughout the 1980s the training function
grew steadily. There were BOX more rice program trainees at CIAT
headquarters in 1986-88 than in 1980-82. Increases were 64% for cassava,
40% for tropleal pastures, and 34% for beans, for an overall Increase of
nearly 50%, One notable expansion has been in tralning for the emerging
field of on-farm research, at headquarters and also in-country.

Relative subject emphasis on training at CIAT and in-country is
shown in the following comparative figures:

Number of Participants in CIAT Training, Jan, 1 - Sepg, 1, 1989
.at CIAT in-gountry
Agronomy/production;
utilization/processing 69 113
Seed production, technology 39 56
On-farm research; farming systems 53 132

Disciplinary specialties
{entomology, pathology, physiology,

soils, soil microbiology, economics) 61 20
Breeding, genetic resources 21 0
Research techniques and methodologies 61 0
Other 4 38

TOTAL 308 359

N g g - T

i e i 414

L -
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The Training and Conferences Unit is expected to coordinate all
training activities, but to base them on agreement with commodity programs
as to "objectives, methods, and responsibilities for imput,”

Each CIAT commodity group has two training associates who carry
much of the load ¢f organizing and managing training events. Another
training associate works with the Seed Unit. The Training associates have
made an effective and indispensable contribution to CIAT's success in
training. Although budgeted through the Training and Conferences Unit,
they are physically housed with the commodity sclentists of their program.
This has promoted good personal relationships, excellent and prompt
communication, and reconciling of commodity and training concerns.
Although training associates are support staff, they travel widely among
cooperating countries and work closely with national program staffs; thus
besides implementing training they often also become involved in the
design and planning of training efforts.

CIAT continues to be interested in supporting graduate study for
young scientists. During the first elight months of 1989 it was host te 23
students doing thesis research, 1l of them at the Ph.D. level. Students
from developed countries who bring thelr own financial support always make
up a large share of both totals; regrettably only 5 of this year's Ph.D.
research students are from developing countries,

5.3.2. Achievements: trainipg

Between 1980 and 1988 CIAT had provided training at its
headquarters station for nearly 2200 professionals. More than 90% were
from Latin America and the Caribbean. CIAT's appraisal is that "by and
large a satisfactory capacity of human resources for adaptive research has
been developed in most countries where CIAT's commodities are important
and where the Center is expected to operate,” Although Chapter 4 of this
report appraises the situation more cautiously, it recognizes that CIAT's
training achievements have greatly lmproved the human rescurce component
of agricultural development.

5.3.3, Future getivit . tra

5.3.3.1. Training stratepies

CIAT’s strategic plan for the 1990s deplores the fact that
nexisting technology transfer professlonals have usually received little
if any specific training to perform thelr role effectively, and the NARDS
lack the capacity to meet this need." At the same time, the Center
questions whether such training is the best investment of the scarce time
of CIAT scientific personnel or other Center resources. To deal with this
dilemma, CIAT is now committed to the following training strategy:



91

(1) Training at CIAT headquarters will move increasingly away from
multi-disciplinary courses oriented toward crop production and
utilization. Stress will be placed, instead, on the disciplinary
training or other advanced scientific speclalization.

{2) CIAT will give vigorous leadership to the expansion of training
capacity at regional and national levels, both for adaptive and
on-farm research and for commodity production problem diagnosis and
solution {and the seed sector).

3) As national or reglonal capacity grows, CIAT will reduce its direct
involvement In in-country and regional training. (Provision of
training materials is, however, seen as a more or less permanent
function compatible with CIAT's obligation to convey its research
product to ultimate users).

This three-part strategy is consistent with TAC's advice (CCGIAR
Erioxrities and Future Strategies) to "scale down the production and
breeding courses at headquarters” and "continue to offer at headquarters
the short, highly focused courses in research methods and specialized
skills.” The training strategy of the future will depend heavily on how
well CIAT keeps informed about specific country needs. Senior scientists
at CIAT have wide knowledge of country staffing situations. Nevertheless,
the frequency of personnel shifts both at CIAT and in national programs
make that knowledge vulnerable. The Panel recommends that CIAT
systematize its on-going Iinventory of national program training needs and
its schedule for filling them. This will require consultation not just
with leaders in gommodity research programs but with pational research
leaders. CIAT commodity sclentists will need to pool information with
CIAT training personnel (especially the tralning program leader} and also
work with otber IARCs to identify deficiencies.

5.3.3.2. ing the

A major change in CIAT training strategy will be to pursue
energetically TAC's advice to "concentrate on the training of trainers to
work at the national level and on the preparation of training materials®,
CIAT's primary emphasis in its program of training trainers will be on
assisting and encouraging NARDs to "set up or strengthen their own
apparatuses to meet the more downstream training requirements of their
professional staff.” National training capacity is more realistic for
large countries than small, and CIAT will be prepared to support regional
as well as national efforts,

CIAT's first systematic Train-the-Trainer effort has been in a rice
program in the Dominican Republic. Working with national programs in
Central America and the Caribbean, CIAT selected participants it was
confident would have training responsibilities at home. The course is
producing modules and outlines for rice trailning which the participants
expect to offer there. CIAT will continue to provide them with advice,
further in-service training, and sultable training materials.
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The Bean Program is also at work on plans to strengthen in-
country/regional training in Central America and Brazil, and over time the
casgava and tropical pastures will move in a similar direction.

The Panel endorses experimentation with the train-the-trainer
strategy but sees a danger in relying too heavily on it. The stragegy
will succeed only to the degree that national partners have both the will
and the resources to build training programs of their own or make a
durable commitment to regional cooperation. It depends on countries
choosing good potential trainers, keeping them in that function, and
providing them with facilitles and support -- giving them a3 job to do and
the tools to do it. In many countries those are unrealistic expectations
at this time, The Panel endorses the goal of relleving CIAT of
responsibility, as soon as possible, for training either in adaptive
research and production or in the "downstream” functions of technology
transfer. The Panel expects that a mixed and changing strategy will be
used, depending on the CIAT commodity and also on the relative size aund
strength of the national programs with which it works.

5.3.3.3, Ipndlvidual and specialized trainipg

For a long time CIAT scientists have been increasingly involved in
individual, as contrasted with group, training activities. This trend is
expected to continue, at least for headquarters training. Individualized
training is expensive, labor-intensive, and time-consuming. Considerable
vigilance will be needed to insure that it is well-planted, well-
supervised, and carefully evaluated,

In 1988 the Biotechnology Research Unit offered “"second generation”
training to established commodity scientists who wanted up-dating on
tissue culture. This year the Bean Program plans a more general refresher
course for mid-career scientists. Need for this kind of up-dating will
grow, and CIAT is to be commended for taking the initiative in offering
it.

5.3.3.4, S8u M d Ph.D. stud

CIAT program leaders do not consider thesis research students a
burden, and report unused capaclty to cooperate in thesis research. It is
becoming increasingly clear that the problem is much more one of money
than of structure. Additional funds are desperately needed to support
graduate study for agricultural scientists in the developing world. 1f
they were available, the other problems of CIAT support to M.Sc. and Ph.D.
study would not be insuperable.

The Panel renews the urging of previocus reviews that CIAT seek
funding for full fellowship support for graduate study, including thesis
research with CIAT, for present or prospective collaborators in country
programs.

There is a wider pool of graduate students from developing
countries who are not now involved with CIAT commodities or cooperating
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country programs. CIAT does not consider it efficient to use its scarce
thesis research facilities to support them, because their commitment and
future employment are uncertain. However, the Panel believes the Center
could benefit by offering a limited number each year of "thesis assistance
grants" {international travel, meals, lodging, and the normal research
costs) to persons from developing countries who are not now in national
programs but who are interested in doing research at headquarters on CIAT
commodities. The probable flood of applicants for such awards could be
turned to good use if highly competitive awards attracted more of the best
young scientists to CIAT commoditles,

The 1980-87 total of 131 headquarters trainees from Asla and Africa
is expected toe increase sharply as CIAT gets deeper into its Aslian cassava
and African bean programs. In the first eight months of 1989 alone,
CIAT’s headquarters station was host to 36 Aslan and African trainees.

CIAT’s programs have developed impressive and well-regarded
in-country and regional training activities in their regions. These
include courses, workshops and monitoring tours and are often inter-center
in nature. The Panel commends CIAT’s willingness to go some extra steps
to serve these distant clients, and urges a continued effort to do so.

5.3.3.6. BStaff]

As CIAT shifts its training emphasis, the expanded program of
specialized "up-stream"” training will necessarily continue to be firmly
the domain of the scientific staff. But program scientists cannot
relinquish their ultimate responsibility for the content of in-country
programs, nor should training associates withdraw from support of
individualized training at headqguarters.

The Panel suggests that responsibilities of commodity program staff
and Tralning Associates may need clarification as CIAT takes on new
leadership in promoting in-country training. It strongly urges CIAT to:

(0 More formally define the duties of training associates,

(2) If those duties are likely to grow, make sure associates have the

necessary in-service training opportunities to equip them to do the
work expected of them.

(3) Even with the present scope of duties, recognize that persons in
such a key training role need greater opportunities for continued
professional growth. This growth could be in training skills and
computer competence as well as In their disciplines.
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5.3.3.7. Coord Coo on

Proposed changes in CIAT training strategy will require increased
cooperation and coordination with other regional and international
agencies. CIAT has already initi{ated such efforts in the 1987 agronomy
trials training course in Ethiopia (with CIMMYT) and the forthcoming
Central American regional training in on-farm research (again with
CIMMYT). CIAT has also run joint training courses with IITA in Africa on
fileld methods for grain legume research. The Panel commends CIAT’s
avareness of this need for inter-agency cooperation in training, and
particularly encourages CIAT efforts to offer training in cooperation with
other IARCs.

5.3.4. Asses : a n

The achievements of CIAT in training are Impressive. CIAT alumni
are in key scientific and administrative positions in most countries of
Latin America. Users uniformly applaud CIAT's attention to training
materials. Training manuals are described as helpful and comprehensive.
Good progress is being made in translating a number of CIAT's key Spanish-
language materials on beans and cassava into English and French to meet
CIAT's new training needs on other continents,

There is also appreciation of and considerable demand for CIAT’s
widely acclaimed audio-tutorial materials, although the prices necessarily
charged to cover production costs are high enough to raise the question of
how realistically available these materials are to poor countries and to
institutions facing fiscal and exchange problems. The Panel concurs in
CIAT’s view that the 1984 EPR recommendation (to assign a permanent staff
position to leadership of the Audiotutorial Materials Section) Is too
narrow considering the changes that are occurring in training needs and
technology.

Facilities for training at CIAT are in general excellent. No
obvious deficiencies exist in the guality and equipment of classrooms,
provision of teaching aids and training materlals, outdoor recreation
facilities, lodging, and meal service. TFacilities for study and group
social feultural appear to be less satisfactory.

The Panel suggests that CIAT use trainee evaluations and its own
planning devices to find out how much the lack of these study and social
facilities reduces satisfaction with training and how the deficiencies can
be remedied.

5.4, nfo n

5.4.1. Oblectives: i ices

The Information Unit is primarily a library and documentation
enterprise. It maintains a comprehensive collection of the printed
raferences likely to be required by CIAT scientists, a computerized
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biblicgraphic database on CIAT commodities, and access (on-line or
otherwise) to zimilar databases slsewhere,

CIAT has also accepted the goal of making its materials and
bibliographic service easily accessible to scientists elsewhere.

5.4.2.

The library’s book collection now comprises about 43,000 volumes,
and 10,000 more axre availahle on microfiche. A <
listing all new non-serial library acquisitions goes regularly without
charge to CIAT's own scientists and to 160 institutions worldwide with
whom it has exchange relationships. The library also maintains files of
2,800 serials or journals., Many of the library’s materials are not yet
covered by a computer-accessible catalog and abstracts, but a budget
allocation has already been made for that purpose.

Three commodity information centers (Scientific Information
Centers, or SINFOCs) also maintain comprehensive collections, emphasizing
the kind of materials not usually held in libraries. The 10,000 documents
on cassava and a similar number on field beans are the largest collections
of their kind in the world. About 6,000 items have been collected on
tropical pastures. All three collections are computerized and regular
bibliographic publicatiens or the results of searches are generated as
printouts. CIAT's bibliographic services are principally made available
to sclentists elsevhere through commodity Abstract Reviews issued two to
four times a year for cassava, beans, and tropical pastures. Current
technolegy has made it relatively easy to produce items like the recent
special bibliography on Beans in Africa and a similar one in process on
cassava in Southeast Asia. The Pages of Contents of 900 scientific
journals are assembled and published for distribution at regular intervals
to 700 subscribers In all parts of the world. CIAT then offers photocopy
service to provide any subscriber with a full copy of any article whose
title proves of interest.

Those responsible for library and SINFOC collections are exploring
distribution of compact disks instead of printed bibliographies and
printouts, s0 that users can search at their own convenience in their own
institutions. Whatever ultimate choices are made, this alertness to
opportunity for change is commendable.

The Panel urges CIAT managewent to assist the Unit in fcilowihg,
evaluating, and making efficient use of the new and emerging technologies
for providing bibliegraphic service.
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5.4.4, Assegsments: Information services

Users of CIAT's bibliographic services are unanimous in their
enthusiasm for it. The library is valued by CIAT staff, who also use the
copying service extensively. The published bibliographies it distributes
have a valued place in libraries where CIAT commodities are important.

Non-users are perhaps more of a problem. For example, in 1988
there were only 65 cassava abstract and 23 bean abstract subscribers in
all of Southeast Asia and Australia-New Zealand. Only 4% of 345
bibliographle searches requested from the SINFOCs came from all of Afrleca
and Asia, while 40% came from Celombians not directly associated with
CIAT. Less than 52 of the requests for photocopies of reference
materials from the CIAT collection in 1988 came from outside Colombila and
only 23 requests from all of Asia and Africa.

Cost is no doubt a factor, but CIAT is not unwilling to subsidize
target users if it can find reasonable ways to do so. What is striking is
the enormously greater use of all of these services by Colombian
scientists and students than by those from other countries. 7This is not a
cause for complaint; it is mentioned only as evidence that a service
highly valued in the immediate reglon ought to be attracting a similar
level of use in other countries where CIAT's mandated commodities are
important.

The Panel recommends that CIAT explore ways to get wider awareness -
and greater use of its SINFOC commodity collections and other
bibliographic resources. It suggests that photocopying charges be
reviewed to see whether any revislion in rates is feasible, justified, and
likely to promote use of the service by CIAT's intended users. It also
notes that other IARCs are developing bibliegraphic database capacity like
CIAT’s, and endorses CIAT interest In shared effort and cooperation.

5.5. The Publiecation Function

5.5.1. Activities and achievements:; publications

The Publications Unit produces or cooperates in producing CIAT
annual and program reports, network newsletters and publications, books
and technical reports, seminar and conference proceedings, and training
materials. An innovation in the past 18 months, the introduction of
ENGSPAN (computer translation from English to Spanish), has given CIAT
interesting new capacity to provide English language scientific reports to
Spanish-language users.

3.5.2.

Most CIAT publications now are addressed to vesearchers working
with its mandated commodities. But CIAT feels it has unique capacity to
serve "technology transfer intermediaries” as well, because of the
expertise and experience of its staff in diagnosing production problems
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and offering technological solutions for a wide range of ecologies and
farming systems. CIAT hopes to be able, over time, to have some of its
"publication editors" take on new duties as "writers” to help sclentists -
convert their material into usable popular form.

5.5.3. Assessments: publ

CIAT publications have an enviable reputation for the accuracy of
their contents and the care with which they are edited and produced.

Demands on the Publications and Graphic Arts Unite have increased
greatly in recent years, and the trend will continue. Up-dating of older
materials, service to networks, and growing demands of the CIAT public
information effort will add to the normal workload. In addition, the
strategic plan commits CIAT to the new task of making available
"speclalized materials to the whole spectrum of upstream to downstream
oriented audiences, including technology intermediaries.”

The proposed budget and staffing pattern for 1993, which show no
significant increase, raises questions as to whether the workload issue is
being squarely faced. There has been considerable unhappiness throughout
CIAT about slewness in production of publication, and the blame is
properly put on limited resources to keep up with the load.

One preblem may be the lack of a systematic way to prioritize
publication requests and needs. If resources are scarce, careful choices
must be made about publication length, urgency, format and distribution.
The Panel recommends attention to the balance between demand for services
from the publication program and resources available for it. It also

urges that the expected audience and intended use for each publication be
taken into account in setting priorities.

The Panel believes that commitment to publications in aid of
technology transfer should be approached with caution, limiting them to
materials that are general (i.e. not location-specific) in nature, that
emerge from CIAT's own research, and that do not reduce its capacity to
produce needed publications or deliver other services to the scientific
community. An already overloaded unit must not be assigned new duties
without either new resources or relief from some current obligations.

Where publications ge and how they are used is the ultimate measure
of their value. The Panel welcomes CIAT's decision to review its mailing
lists and target more carefully its publication announcements and
distribution. In light of budgetary and exchange problems in many
national programs, the Panel yrecommends careful analysis of policies for

pricing publications and other CIAT materials to make sure they accomplish
the desired distribution.
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5.6, n T ion

5.6.1. v to

The Center has a good conference facllity that offers a favourable
setting for productive exchanges among technical and scientifice people.
Fifteen to 20 conferences are held a year, and total attendance is at
least 600 or more. The conference program is managed, with no apparent
serious conflicts or problems, within the framework of the training
strugture.

Much conference activity is commodity related. Typically, two to
four times a year there are meetings of hean, cassava, tropical pasture or
rice groups. Interaction among Institutions is encouraged; within the
past year CIAT was able te co-sponsor a useful cenference with IITA and
CIP on questions of root/tuber production.

Two changes in operation are planned: without reducing service to
commodity programs, the array of conferences each year will become more
varied, involve new partners, and include more cross-disciplinary or
center-wide issues. Conference management will also go beyond logistical
questions to include advice and help on how to structure conferences to
make them more productive.

5.6.2.  Public information

Besides press releases and media contacts, CIAT relies on two major
public information tools: CIAT International and CIAT Report (Informe
CIAT). Both publications have been very well received, are of good
professional quality, and merit continued support.

CIAT International is a magazine-type publication which is
scheduled to appear twice a year with reports in popular language on CIAT

program changes and research achievements.

CIAT Report, issued annually in English and Spanish for general
distribution, gives a brief but systematic overview of the year's program,
highlighting activities of special importance. Money has been saved and
reader needs better served by issuing the detalled annual reports for each
programming unit as separate publicarions for a more limited circle.

CIAT's strategic plan stresses that in coming years a more
aggressive policy will be followed "to make the lmportance of CIAT's
activities as widely known as possible.” The industrialized countries
are mentioned as well as the developing nations In which CIAT commodities
are important. The Panel agrees that continued effort along these lines
is desirable, with particular attention to CIAT efforts to carry out a
research program that is fully consistent with sustainability goals.
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5.7. Recommendations

The Panel recommends that CIAT systematlize its on-going
of national program tralning needs and its schedule for fillir
This will require consultation not just with leaders In gommodity resea....
programs but with national research leaders.

The Panel recommends that CIAT explore ways to get wider awarensess H
and greater use of its SINFOC commodity collections and other
bibliographic resources.

In light of budgetary and exchange problems in many national
programs, the Panel recopmends careful analyslis of policies for pricing
publications and other CIAT materials to make sure they accomplish the
desired distribution.

The Panel recommends attention to the balance between demand for
services from the publication program and resources available for it,

S IR B S b Ay Sy oty R o

JPO—

[ -



100

CHAPTER 6. ORGANTZATIONAL STRUCTURE AND PROCESS 1/

6.1. Introduction

CIAT's management, like that of the other IARCs, faces a continuing
challenge of balancing requirements for greater efficiency and
agccountability with the need to create an environment that fosters
innovation and scientific progress. Increasing size and growing pressure
from donors seeking reassurance for their treasuries that their money is
being used effectively impose the demand for accountability, and the need
te respond to donor pressure 1s a fact of 1life for the centers. If
anything, it is likely to grow if the rate of funding increase declines
and more activities are added to the CGIAR System. On the other hand,
scientists worry that more and more of their time is taken up in
responding to these pressures.

CIAT's scientific staff are already extremely busy. The reasons
are obvious: a heavy travel schedule, a huge number of visitors, many
reviews and meetings, and no “closed" season for field work. They have a
large cadre of excellent support staff who must be kept busy on the
essential routine work. Time for analysis and reflection on the progress
of research is limited.

There are other pressures upon CIAT as well. The Center must
decide how to incorporate the issue of sustainability, how best to respond
te the pressing but disparate needs of the NARS and how far and how fast
to move some of its work upstream, Most of this will require increasing
collaborative work: collaboration among CGIAR and non-CGIAR Centers as
they work with national programs and regional networks and organize
training; collaboration with other centers, multilateral organizations,
and national programs on sustainability issues; and collaberation with
advanced laboratories in upstream work. The elements of all these have
existed in previous decades, but they will certainly grow stronger in the
19%0s.

These pressures are also certain to lead to changes in research
thinking. For example, upstream research may well be more speculative
than the research that is currently the norm; the probabilities of success
are less, while the possibility of a high payoff from such isolated
successes is pgreater. It 1s relatively easy to predict that a plant
breeding program, given time and resources, will come up with an improved
plant and to measure progress accordingly. Progress in upstream research
will be much more difficult to measure; 1ts management will require a
lighter rein and its impact is likely to have a different time
perspective,

v This Chapter was written jointly by the EMR and EPR Panels and
appears in both reports.
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This chapter, prepared jointly by the EMR and EPR Panels, reflects
upon these concerns, upon past achievements of the Center, and upon its
future goals. Here the Panels suggest some directions CIAT might follow
as it enters the next decade, when demands will {nevitably change, and new
challenges will come to the fore.

6.2, Structure amd QCess AT Toda

6.2.1. Qverall orpganizationa c

The current CIAT organizational structure is charted in Figure 1.
Below the Director General (DG), responsibility for the programmatic work
of the Center is divided between two Deputy Directors General (DDGs). One
handies Tropical Pastures, Rice, and Training and Communications Support,
plus several of the research support units, and is responsible for NARS
relations in Latin America and the Caribbean. The second oversees the
Bean and Cassava Programs, three of the advanced biolegy units, and
station operations, and is responsible for NMARS relations in Africa and
Asia.

A Director of Finance and Administrationm (DFA), on the same level,
supervises an Executive 0fficer who, in turn, manages human resources (for
locally recruited staff) and other administrative functions, and a
Controller, responsible for financial management. Several small units
report directly te the DFA: a Projects Office to coordinate reporting teo
donors, a Personmel Office for internationally recruited staff, an Office
handling administrative systems and procedures, and the CIAT Miami Office.

An Office of Internal Auditing has an administrative relationship
to the DFA but a direct reporting line to the Director General. The DG
also has an internationally recruited Assistant, who, among other
functions, serves as Secretary to the Board of Trustees.

6.2.2. Organization of CIAT's QgYamma work

CIAT was founded with and has maintalined a commodity focus,
although the orientation of the units, and thus their names, has changed
over time. Currently, there are four commodity programs: Beans, Cassava,
Rice, and Tropical Pastures. Each has responsibility for both research
and institution-building via training and collaborative research with
national programs. In addition, a Training and Communications Support
Program has been placed recently on the same organizational level.

The Bean Program is CIAT’s largest in terms of the number of
internationally recruited staff, a substantial number of whom are
outposted in Brazil, Costa Rica, Ethiopia, Rwanda, Tanzania, and Uganda.
All report to the program leader, although rhere is also a coordinator for
East and southern Africa and the Great Lakes Region, resident in Ethiopia.

The Cassava Program has scientists in Brazil, Fcuador, and Thailand
as well as at Palmira; all report to the program leader.
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The Rice Program is CIAT’s smallest, and its program leader is thus
able to participate in research as well as management. It has staff
outposted in the Caribbean region and strong ties to IRRI including
collaboration with an IRRI liaison sclentist posted at CIAT and
responsible for international rice testing.

The Tropical Pastures Program, with outposted staff in Brazil and
Costa Rica, is the only commodity program organized inte three functional
units (Germplasm Evaluation, Pasture Evaluation, and Production Systems),
whose heads report to the program leader while they, in turn, supervise
the units’ sclentists.

The Training and Communications Support Program is also comprised
of specialized units, five In nuwber: Training and Conferences,
Publications, Information (library and bibliographic), Graphic Arts, and
Public Information and Public Relations. Apgain, it is headed by a program
leader to whom the unit heads report. 7Two staff members of this Program
are actually housed within each of the commodity programs in order to
organize training events focusing on the commodity.

The Genetic Resources and the Seed Units were established prior te
the second EPR; the other three units are relatively new. The
Agroecolegical Studies Unit was made Iindependent of Data Services in 1984;
the Biotechnelogy Research Unit was set up in 1985, the Virology Research
Unit in 1987, Four of the units (Genetic Resources, Blotechnology,
Virology, and Agroecological Studies) are upstream, feeding into and, in
the case of the Agroecological Studies Unit, helping te focus research of
the commodity programs, The Seed Unit works downstream, seeking methods,
processes, and organizatlonal forms to move research products to the
small-farmer clients of the commodity programs.

The Units are managed by thelr respective heads under a DDG.
Research projects are formulated by an ongoing, informal dialogue among
unit heads, program scientists, and program leaders to identify thrusts
important to the programs. The DDG arbitrates on priorities. With
respect to the Genetic Resources Unit, the program leaders make up an
informal committee to negotiate priorities among themselves. To the best
of the Panels’ knowledge, this mechanism has not yet been extended to the
newer Units.

The Units themselves may identify opportunities they see as having
potential and bring these to the programs to gain support for their
initiatives.

The main research service is Station Operations, with
responsibility for the upkeep and operation of the CIAT experimeéntal
stations at Palmira, Santa Rosa, Quilichaa, and Popayin. The Dats
Services Unit provides computer services, maintains the databases, and
gives advice on experimental design and analysis through its Blometry
Section. The centrally organized Analytical Services Laboratory (ASL)
supplements laboratory services within each Program. Its main function is
the analysis of soil and plant tissue.



All three of these services respond to demands from the Programs
and the Research Support Units. Scientists put forward their needs
independently. Problems in resolving demands are negotiated with program
leaders. In the cases of Station Operations and the ASL, in the last
resort there is arbitration by small committees: for Station Operations
this is composed of the program leaders and the superintendent of the
service; for the ASL it is the Research Services Committee, made up of a
gcientist from each program. Again, final arbitration is with the DDG.

6.2,3. ad style and tices

For the past fifteen years, CIAT has had a forceful leader who has
imparted to the Center his own strongly held values regarding the critical
importance of CIAT’s mission and the need to uphold high standards of both
research and management in pursuing it. His own commitment and confidence
have generated the same among the staff, and the Panels are wvery pleased
to note the widespread pride in CIAT's achievements.

CIAT's senior management also benefits from the combination of
skills, experience, and knowledge brought to the Center by its two Deputy
Directors General, who share with the Director General a strong commitment
to CIAT's mission and fundamental wvalues,

CIAT defines its "management team" as made up of the DG, the two
DDGs, and the DFA, whom it currently refers to as the "Directors." They
meet frequently but irregularly, perhaps three times a week for varving
periods of time averaging an hour per meeting., There are also countless
one-on-one meetings among these persons to discuss issues as they arise,
and they eirculate their chronological flles of correspondence to keep
abreast of each other’s concerns. Since all four travel frequently, it
often occurs that one must make a decision in an area normally the
responsibility of anocther.

The Director General holds monthly staff meetings: one month with
all so-called principal staff--Senior Staff, Postdoctoral Fellows, Senior
Research Fellows, Visiting Scientists, and the top rank (GAS) of the
locally recrulted administrative staff; the second month with Senier Staff
only. Biennually, he has a private meeting with each member of the Senior
Staff.

In pursuit of his geal of participatery management, the Director
General has appointed staff to a number of cross-unit standing committees:

The Administrative Policy Committee, chaired by the DG, meets as
needed--every two to three months--to advise the DG on matters related to
personnel policies, management procedures, and key administrative issues,
and is a sounding board for staff concerns on these matters. The
management team, the Executive Officer, and two elected Senior Staff
representatives comprise the membership.

The Leadership Group is composed of all members of the management
team except the DG, plus all Program Leaders. Chaired by one of the DDGs,
it was established to discuss various inter-program and Center-wide
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research and cooperation issues and recommend action to the DG. Of late,
it has met only every three to four months.

There are also committees to discuss/coordinate research services,
sustainable production systems, field operations, electronic data
processing, personnel classification, space planning, Palmira landscaping,
and ARCOS (CIAT's staff newsletter),

The third important layer of management on the scientific side
includes the Program Leaders. These are all senior and well-recognized
scientists, most of whom have spent a number of years at CIAT and seem to
have imbibed what may be called the "CIAT Culture.” Although their
individual styles differ, the Panels have the impression that they believe
in, and practice, participatory management within their respective
programs. The senior scientists participate in research program planning
and program implementation through constant, though informal, interaction.
Most of the units also organize weekly staff meetings to share information
and raise substantive research-related issues. From all the evidence, the
Program Leaders provide strong and supportive leadership while, at the
same time, they have succeeded In creating a collegial atmosphere.

The Program Leaders must depend on the twe DDGs for coordination of

their research and outreach activities and for reselution of any conflicts
of interest.

. 2.4, Planning and review progesses

CIAT began work on its earlier strategic plan in 1979, culminating
in the publication of "CIAT in the 1980s: A Long-range Plan for the
Centro Internacional de Agricultura Tropical" in 1981, This plan was
developed through a consultative process invelving CIAT staff, the Board
of Trustees, and representatives from collaborating NARS and advanced
research institutions., In 1985, the Center prepared a rolling five-year
version of the original plan, "CIAT in the 1980s Revisited: A Medium-term
Plan for 1986 to 1990." This was drafted following the 1984 External
Program Review and was designed to address the key strategic issues raised
by the Review.

Planning for the subsequent strategy--"CIAT in the 1990s"-- started
in Uctober 1987 with discussion by the Beard’s Executive Committee on the
planning process. The process thereafter conslsted of Center staff
dialogue, interactions with Beard members, and meetings with research
leaders from Asia, Africa, and Latin America. Regiconal meetings and the
Armmual Program Reviews that occurred during the period provided additicnal
oppoertunities to discuss ideas and review progress,

In April 1989, the Program Committee and the full Board considered
a completed draft. The refinement of this document has been used by the
Panels as a framework against which to review the Center’s programs and
management, Panel members were impressed by the care devoted to the
process and by the wide-ranging consultation involved. Nonetheless, they
believe that, while the strategy properly charts a path for CIAT's future,
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it should not form a straltjacket to constrain the creativity of the
Center’s scientists.

In 1988, after the start but well before the completion of the
strategic planning process, CIAT responded to rvequests from TAC and the
CGIAR to prepare a five-year program and funding plen. In spite of the
timing vis-&-vis the long-term planning underway, thils "operational”
document reflected many of the ideas being consldered {n the long-term

plan. CIAT expects to develep a revised five-year plan on the completion
of the strateglc plan.

On an annuwal basls, CLAT prepares a program and budget plan in
accordance with the requirements and timetable established by the CGIAR.
This document is reviewed by the CGIAR Secretariat and TAC, submitted to

the donors for funding, and finally approved to become the operating plan
for the fiscal (calendar) year.

There are three other planning and review mechanisms at CIAT
desipgned to uphold sclentifle standards and ensure relevance to the
Center’s objectives:

- Internal Program Review, held program-by-propgram and including all
headquarters and outposted staff, usually scheduled just prior te
the Annual Program Review, to examine on going activities in
considerable depth;

- Annual Program Review, a one-week event held at the end of each
calendar year and attended by all staff (including outposted) and
invelving an intensive evaluation of one program each year with
brief reports on the activities of the other three. HMembers of the
Program Commlttee, new Board members, and, of late, some external
scientists have been co-opted to participate in these proceedings;

- Program Committee of the Board of Trustees meets twlce annually,
once in conjunction with the Annual Program Review, to assess and
report to the full Board on the Center’'s program plans.

The Report of the External Management Review contains additienal
discussion on the planning process, particularly on 1ts relation to
budgeting, and makes several recommendations to better integrate planning
at all levels.

6.3. Oreganizational Issues and Recommendations

Panel members are unanimous in thelr judgment that CIAT is a
skillfully managed institution. Management problems that have arisen have
been attacked vigorously, with the result that none of the issues raised
balow represent matters of critleal concern, although they deserve
attention.
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6.3.1. Decigion- in

As demonstrated by the establishment of standing committees and the
other lines of communication, top management seeks to encourage broad
participation in decision-making. Management's philosophy is to delegate
whenever possible to the level closest to the actlon and to make policy
and resource allocation declsions that are Center-wide or that involwve
more than one unit on the basis of appropriate consultation with these
involved, but without abrogating the authority of the responsible officer,

It is extremely difficult in a short visit te any institution to
determine whether or not an expressed management philosophy is actualized.
Certainly the Panels observed gemeral, and in many cases high,
satisfaction with the work environment, a finding that would be unlikely
if staff perceived they were not listened to. The recent culture audit
also evidenced widespread agreement that "frequent internal consultation
facilitates work." On the other hand, the Panels believe that the
principle of participatory management could be sztrengthened to the benefit
of CIAT as a whole if closer communication between the second and third
layers of the organization could be achieved and if there were a clearer
delegation of authority to the Program Leaders,

The commodity programs are the heart of CIAT's research system, and
commodity Program leaders have a good deal of autonomy, although some
claim that management occasionally makes decisions on both staffing and
programmatic matters without congsultation, The Panels have every belief
that the Program Leaders manage their programs well. The scientific staff
appear to have great loyalty to their leaders and generally feel that they
receive solid support for their research. However, Program Leaders are
strongly defensive of thelr programs, concerned about whether they will
get the kind of service they need from research support units, and
somewhat apprehensive of inter-disciplinary collaberation across programs,
lest it diminish the main thrust of the programs, where their first
lovalty lies. The Panels did net find this surprising, but believe that,
while it will not stop changes in direction--CIAT's past record emphasizes
this--1it does make it harder for the Center to yespond to new siruations.

As noted, the DG, the two DDGs, and the DFA comprise top
management. They meet frequently, share their chronological files, and
otherwise communicate so as to be able to serve as alter egos for one
another during their recurrent travel absences. The Panels sense, despite
the existence of the Administrative Policy Committee {chaired by the DG)
and the Leadership Group {(chaired by one of the DDGs), that staff percelve
this to be a somewhat closed group that does net adequately "touch base”
vertically. However, the management thinks that informal communication
does take place on a day to day basis,

The Panels believe that decision-making and intra-center
cooperation would be enhanced if the next layer of authority were
incorporated into the top management team. This does not imply any
change In hierarchical authority; rather it promotes CIAT's accepted
principle of participatory management. The Program Leaders are in close
touch with the scientific staff and with conditions and concerns of the
HARS, and they would brimg a valuable perspective to management
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deliberations., In addition, and perhaps more importantly, their
participation would stimulate a broader view of overall CIAT strategic
issuas on their part, help break down the "four-centers-in-one” mentality,
and foster greater inter-program collaboration. Thus the Leadership Group
should be superseded by a formal Management Committee constituted by the
DG, the two DDGs, the DFA, the four commodity Program Leaders, and the
Program Leader for Training and Communications Support. The Inclusion of
the last-named leader is necessary because of the increasing role of
training as an Input into NARS development. When approprlate to ths
agenda, the Executive Cfficer and/or the Controller should alsc join the
group, and the Assistant to the DG should serve as secretary.

The Committee’s meetings should be sufficiently regular and
frequent. It should be chaired by the Director General whenever he is
available, with an agenda planned in advance and minutes prepared and
distributed. The agenda might include: mechanisms for joint ventures
between/among programs, strategies to relate to NARS, new initiatives for
the Center, and administrative issues. In fact, the Administrative Policy
Committee should probably be abolished with its issues brought before this
group.

The Panels recommend that top management at CIAT be redefined to
Incerporate the third level in the hierarchy (the Program Leaders} and
that a Management Committee be established, to be chaired by the Director
General and to meet regularly and frequently, with an advance agenda and
formal minutes recorded.

In addition, the Panels would like to see steps taken to ensure
that the Program Leaders' authority is in accord with the responsibility
expected of them., While they should be held accountable for the outcome
of program work and for the management of program resources, they should
also be delegated concomitant authority. For example, they should direct
recruitment and selectien of staff--to be sure, with adequate consultation
and the right of final approval reserved to the DG and the respective DDG;
they should be their scientists’ first line of contact in decisions
related to work plans, sabbatical leaves, performance evaluation, and
other personnel matters; they should be involved more directly in resource
planning; and they should design the special projects for thelr programs,
The image of authority would be effectively strengthened, in the Panels’
view, If the title of Program Leader were upgraded to Director. (If this
were done, the DFA might be titled Associate Director General for Finance
and Administration, thus placing the function above program leadership
while still below the DDGs and emphasizing the preeminence of CIAT's
programmatic work,)

The Panels recognize that an Incresse in delegated authority may
absorb more of the Leader’'s time and divert them from personal ressarch.
The fact is, however, that program staffs are large, and someone close to
the front line must attend to management of research within the program
and coordination with eother units, oversee relations with national
programs, manage the program’s resources, and deal with inevitable
personnel issues,
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6.3.2. ation ycture

Organizational structures invariably evolve over time based on

historical circumstance as well as the talents and abilities of existing
personnel. From time to time, therefore, it is appropriate to reconsider
whether or net there would be a more efficient and effective way to
allocate authority and responsibility. The Panels feel that CIAT should
carefully assess its present organizational structure in terms of the
following criteria:

a)

b)

d)

2}

£

g)

approprliateness of the structure to accomplish the Center’s
strategic goals;

simpiicity of reporting relationships (for example, at the moment
most of the Program Leaders report to both DDGs on research and
international cooperation matters);

reduction to a minimum of complex coordination processes at all
levels of the organization;

effective delegation of authority to the lowest level in which
responsibility for a given activity is placed, and especially
reduction to a minimum of the number of decisions that must be made
by the Director General;

sharing of persomnel, facilities, and other resocurces whenever
practicable;

coordination of the research support units and the research
services with the research of the commodity pregrams, while
"leaving the door open” for leadership In upstream research;

demonstration of the preeminence of CIAT's programmatic work
vis-4-vis 1ts administrative side,.

The Panels recognize that there are several structural models that

could achieve these objectives, each with some advantages and some
disadvantages, but have not carried out a detailed analysis of all the
alternatives.

consultation with the Board of Trustees, evaluate the current structure i

The Panels recommend that the incoming Director General, in

the light of the c¢riteria listed above,

6.3.3. Coordination of the research support units

The successful identification of upstream opportunities,

particularly in both biotechnslegy and virolegy, signals that the
units--while still suppert units in that their efforts must further the
commodity Iimprovement goals of CIAT to be relevant and acceptable--will be
a growing source of research initiatives.

W gt b
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Given the strategic move upstream, it is important that the
organization and structure of CIAT encourage such moves and, if management
finds it appropriate in pursuit of Center goals, further development of
the units. While the Panels see no reason for their amalgamation, a
course that has been contemplated, these considerations suggest that
coordination and collaboration will allow cost-effective use of facilities
and will generate synergy among unit staff in the search for new ideas and
research opportunities,.

In support of these objectives, the Panels believe management
should appoint a new internationally recruited staff member on the level
of the Program Leaders to oversee and coordinate the three advanced
biology units (Genetic Resources, Bilotechnology, Virology), the
Agroecological Studies Unit, and the Seed Unit, At the outset, the holder
of this position should concentrate on coordinating the work of the
advanced units with the research plans of the commodity programs, which
themselves would be responsible for commissioning any other upstream work
needed from advanced institutions. Overall coordination of university
contacts would then rest with the DDGs. 1Initially the new leader might
also be responsible for supervision of Data Services, the Analytical
Services Laboratory, and Stations Operations, ensuring that they serve the
research needs of the commodity programs efficiently and effectively.
Therefore,

The Panels recommend the appointment of a Coordinator of Research
Support to supervise the work of CIAT's advanced biology units as well as
all the other research services in the interim.

At some later point when programs in these areas are mature, it may
prove desirable to give these activities the status and increased autonomy
of a "Program" and designate the person involved as Program Leader (or
Director).

To promote coordination with the more immediate problem-sclving
work of the programs, the Panels suggest that informal committees
involving the Program Leaders be established with respect to
biotechnology, virology, and seed production, similar to the one already
in place for genetic resources.

6.3.4. Strengthening competence in disciplines

CIAT's strategic plan asserts the intention to continue management
of its research on the basis of multidisciplinary teams organized around
single commodities and supported by specialized research units., However,
the Center does raise the question as to how researchers in individual
disciplines can maintain scientific excellence.

One way it suggests is through publication in high-quality refereed
journals as was also recommended by the second EPR. The Panels noted that
CIAT scientists turn out large numbers of publications--about 300 in
1987--with 12% published in international journals and most of the
remainder in CIAT-sponsored publications.
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CIAT argues rightly that its mandate igs to produce improved
technology. HNonetheless, its task i{s also to contribute to scientific
leadership in tropical agricultural science and to scientific thinking
that has global applicability. Thus, the Panels endorse the encouragement
of increased publicatlion iIn refereed journals included in the CIAT
"Policles and Procedures Manual™ (No. 1.08 of 15 July 1985) and inclusion
of this item in the personal evaluation form and suggest that management
devise other specific means for accomplishing this objective.

Another way the Center could strengthen competence in disciplines
would be to provide opportunities for intra-disciplinary interaction.
This oceurs naturally in the advanced biology units; more effort will be
required te bring it about with respect to sclentists attached to the
commodity programs, Measures might include: encouraging scientists to
set aside some research time for collaboration on an opportunity or a
problem area with potential benefit to more than one program, encouraging
regular attendance at disciplinary meetings, and informal workshops to
focus on new findings or new methodologies In a given discipline.

There is another side to the coin, however. Some program staff see
a danger that sclentists in the highly specialized research units will
develop their own disciplinary agendas that might mot be relevant to the
perceived research needs of the programs. The challenge will likely
increase as the Center moves intoe wmore upstream ressarch, where breadth
versus depth of knowledge in a particular segment of science will have to
be determined. In the final analysis, however, the personality and
ambitions of the individual scientist will probably be a decisive factor
in settling this issue.

6.2.5. Management of ocutposted gscientists

Various members of the two Panels had the opportunity to meet mary
of the sclentists in CIAT’s outreach operations, There are 32 currently
stationed outside Colombia, projected to increase to 37 in 1993. Unlike
some of the 1ARCs where outposted staff report te a Director for Outreach,
CIAT's outposted scientists are an integral part of their respective
commodity programs. The Panels confirmed that this is a satisfactory
arrangement as far as the Individual scientists are concerned.

However, the problems facing outposted staff are very different
from those facing staff at Palmira, and it is difficult for managers from
headquarters visiting for short perieds to appreclate fully the petty
frustrations that are the hallmark of their day-to-day operations. Among
them are seemingly irrelevant financlal reporting requirements, delays and
misunderstandings In decisions, problematical research infrastructure, and
the need to spend considerable time on administrative matters that would
be dealt with by support unlts at headquarters. For example, scientlists
must themselves recruit assistants and manage them in accordance with
local laws and customs, sometimes Involving several countries. The Panels
want to emphasize, however, that these problems do not affect the high
quality of the weork done by CIAT's cutposted scientists. They are
recorded as perceptions thal deserve management attention.

L i e g o
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Clearly, the independence demanded of outposted staff as well as
the nature of their work with national programs suggests that special
personal characteristics must be among the qualifications sought. These
include cultural sensitivity, adaptability, competence in negotiation, and
pedagogic skills as well as substantial research experience. The CIAT
scientists met by the Panels seemed especlally well suited to their
assignments,

The Panels would also consider it valuable for staff to spend more
time at headquarters before being posted elsewhere than appears to be the
case presently. There is probably no better way to understand CIAT’s
culture and purposes or to build a commitment te the Center’s strategic
goals and operational objectives.

The Panels strongly endorse the placement of CIAT's outposted
scientists in the NARS facilities Iin most countries in which they are
posted, while retaining a regional brief. This close association has
certainly strengthened CIAT's tresponsiveness to its clients’ needs and
could be practiced by other CGIAR Centers. The development of Steering
Committees in the African Bean Program has been very successful in giving
the natienal scilentists a major role In determining program direction. On
occasion, however, there may be conflicts within the Steering Committess
about priorities. It is essential that the members themsalves resclve
these before the Center becomes involved. The Steering Committees should
be encouraged in their independence and the Center and donors should be
very sensitive to imposing their views on the Committees. This is likely
to be counterproductive.

5.3.6. Increasing NARS participation in operational plamning

An important element of CIAT's mandate 1s assistance in building
research capacity within national programs. As Center staff have so
clearly demonstrated, a long-term impact is most effectively pursued
through a collegial approach. In order to ensure, therefore, that the
Center's operational plans are in harmony with the current needs and
interests of the NARS, the Panels suggest that management consider
inviting a few selected leaders of the appropriate commodity research
programs of the relevant NARS to take part in the Ammual Frogram Review,
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CHAPTER 7 - GENERAL ASSESSMENT AND FUTURE DIRECTIONS

CIAT is one of the older Centers of the system; it started with a
very broad brief which has been gradually narrowed over the years by
cutting some programs while expanding or redirecting others, The Center
operates on a mix of global, reglonal and commodity mandates. It is
relatively easy to define the program and focus of a commodity program but
regional mandates are subject to political pressures as well as technical
considerations. The deteriorating food situation in Afrlca, the levelis of
poverty and hunger, the rapid population increase and the lack of growth
in its economy will demand increasing attention from every aspect,
including research, of the international donor community. However,
saveral national research programs must be at and/or near the limit of
their capacity to effectively absorb CG Bystem network projects. Even
more crucial is their likely ability to operate and maintain these
projects when a Center withdraws.

Theugh it has mwade great strides in developing food production,
Asia’'s food supply remains precarious and it faces major problems in
expanding incomes, so that c¢ash crops, both traditional and
non-traditional, have a major role in the future,

In Latin America the regional and national disparities in land
distribution mean a large number of resource-poor farmers are dependent on
a few crops for food and income. The larger farmers will continue to
dominate the supply of food for urban areas, and alsoe for agricultural
expoerts so desperately needed for foreign exchange.

Overarching all of these is the question of natural resource
degradation. World attention has been focused on the Amazon but this is
only a part, though a wvery visible one, of a global problem which is not
confined to the tropical lowlands,

CIAT's strategic plan has addressed these ilgssues and has attempted
to find a balance between these competing and sometimes comnflicting
demands. OQOperationalizing this plan to allocate enough resources i.e. a
critical mass of research resources to address the underlying technical
components of these issues will be a continuing challenge to the Center.

The Panel found that the strategic plan was useful in fulfilling
its terms of references to address the question "the appropriateness and
effectiveness of the Center policy and strategy for the development of its
program”. The Panel believes that, apart from the visible output of this
planning exercise, the intangible output, the experience gained by all
those involved in the process, is invaluable. It would be useful if this
experience could be captured for the benefit of other IARCs and national
programs. Very substantial efforts and rescurces are going into strategic
planning in agricultural research systems. The benefits may not be known
for several years, but CIAT’s experience would be very useful in guiding
others as to the usefulness of both the process and the outcome.
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7.1. Achievements

The achievements of the research programs have been noted in
Chapter 3. For vice the impact of the research continues to enhance
agricultural production in Latin America and the Center has had an
important role in maintenance research on the crop. Because of the nature
of the sub-sector in Colombia farmer yields in both Irrigated and favoured
upland areas are quite close to those on experimental farms. However,
production costs are very high and CIAT'’s research is contributing to cost
reduction by lowering the amount of inputs, particularly pesticides. This
is a contribution to both lowered production costs and decreased
envirommental contamination.

CIAT's rele in cassava work includes both the conventional research
activities on improving productivity and work on post-harvest consarvation
and consumption. While cassava has been a major cash crop in parts of
Asia for many years {for starch and more recently for animal feed) its
development in Colombia and Ecuador as a cash crop for both feed and food
opens up some useful possibilities for increasing rural incomes.

The Center's work on beans has secured widespread recognition and
the example of the rapid spread in Guatemala of CIAT national program bean
varieties, illustrates the major role te be played by a combination of an
effective national program and a variety that was markedly superior in
yvield to the local wvariety, because of its resistance to virus.

Varieties of grasses emanating from the collection and breeding
program at Carimagua have spread widely. However, the development of
grass legume mixtures promises to open up new prospects of development for
the Llanos. Grass legume pastures, as part of a rotation with cash crops
like rice or soybean, present an unequalled opportunity for development of
large areas of poor lands,

CIAT has had an important impact in other areas of agricultural
development. The training programs have made a substantial contribution
to the growth of scientific capacity within national research systems and
the information system has been used by sclentists throughout the tropies,
Users of the bibliographic service strongly support it but its circle of
influence needs to be much wider. Lack of scientific information of any
sort is a chronic problem throughout mest of Africa. This is perhaps even
more ilmportant in the universities than in national programs. Students
graduating from these universities have little familiarity with up-to-date
literature, particularly the commodity oriented materials for which CIAT
can be rightly proud.

CIAT's efferts in seed production research are tackling a long
standing and difficult problem facing agricultural development
particularly for small farmers growing mainly subsistence crops. Small
farmers are always prepared to pay commercial prices for hybrid maize, for
example. The increased yields resulting from the combination of hybrid
seed and fertilizers make it worthwhile for them to do so. If farmers do
not use inputs, other than improved seed, the question then becomes one of
estimating whether increased yield will induce the farmer to buy new seeds
from large or small seed producers. If it is, then there are likely to be
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opportunities for the artisanal seed producers that are being encouraged
by CIAT.

7.2. Research

The Panel was impressed with the quality and quantity of research
in the Programs of CIAT, particularly in regard te work on adaptation to
stress and in the extent of the release of new varieties with
multi-resistance to a spectrum of biotic and environmental stresses.
Genetlic improvement In these materials has been assoclated with an
increase In the understanding of the physioleogical basis of this
resistance and of agronomic practices which help reduce the stress. There
is a solid flow of research results, and of germplasm, to the national
programs CIAT is serving and to International agriculture. New persistent
legumes and grasses for tropical pastures, upland rice varieties tolerant
of acid soils with high Al levels, beans with broad resistance to disease
plus increased yield potential and cassava free of viral pathogens are
specific examples.

In producing this material CIAT is aware it is not sufficient to
sereen merely for tolerance, New ideas about the intensity of the
challenge, infection levels, the dynamics of pest and pathogen
populations, and the nature of durable and partial resistance are being
integrated inte the breeding programs,

A notable feature of CIAT's appreach teo lts extensive inter-country
collaboration is the incorporation of its outposted staff within national
seyvices, another 1s the multi-disciplinary approach it takes te its
commodity programs in which the interplay of economists and bieological
scientists has been most productive. A significant move to upstream
research is also taking place with the establishment of specialized units
in biotechnology and virology. CIAT is sensitive te the need to ensure
the work of these unlts remains problem-oriented and that they serve the
needs of its commodity programs. A significant number of collaborative
research projects with other institutions are in place thereby widening
the pool of expertise that CIAT can draw upon and enlarging its research
base in a cost-effective manner,

The low input philosophy proclaimed by CIAT has its origins in a
distribution objective, of seeking to help the poor sectors of the farming
community. Its significance in operational terms lies in the emphasis
glven to producing lateral resistance to various stresses, and not to the
negligible use of purchased inputs, particularly fertilizer, It is a
philoscphy cpen to misinterpretation on two counts, its restricted meaning
at CIAT, and its utility in a region where there is an urgent need to
increase the productivity of agricultural land.

A major challenge is how to improve production gains in its mandate
area without compromising the orientation to resource-poor farmers.
Steady incremental advances in the genetic yield potential of its
target-crops are likely to accrue which, when screened over a decade and
50, will make a significant overall contribution to food production, but
these advances would be increased by expleiting te a greater degree the
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potentials available in better agromomlc and pest control practices,
larger fertilizer inputs in reducing harvest and post-harvest losses, and
by giving greater expliclt recognition te the large quantity of
market supplies which originate from larger farms.

Land degradation in lLatin America arises through deforestation and
cultivation of fragile, often upland soils. Tax Incentives and policles
that encourage exploitation of new lands, particularly forest areas, and
low productivity in existing farm areas lead to these expansions. New
agricultural technology can Influence unsatisfactory policies and increase
preductivity and thus encourage sustainable systems,

Sustainability of production is a principle that CIAT embraces with
enthusiasm. Its staff are well aware that both resource-rich and
resource-poor farmers may sacrifice ecological stability for short-term
gains but only the latter are driven by the imperative of survival. The
concepts of sustainability and a low input philosophy are compatible when
food supplies are adequate, but as the deficits projected for the next
decade increase prices, and hence poverty, the conflict between these
approaches will become more pressing and the need for CIAT to broaden its
approach that much greater.

Other areas of activity of the research programs where the FPanel
has some concern focus on the need to ensure adequate resources for
collecting and screening of germplasm, for the collation of information on
the occurrence and distribution of major production constraints, in
increasing the statistical precision with which some yield trials have
been conducted and in examining the balance of resources provided to each
program.

7.3, Relations with NARDS: Developing their Resea Capacit

Relations with NARDS is a theme that permeates most of the
discussions on international agricultural research. To the IARCs it means
the development of national research capacity. CIAT, as Chapter 4 points
out, is deeply involved not only through i{ts commodities research, but
also through its training programs and its regional networks; it plans to
increase this involvement in the coming decade.

However CIAT, in common with other IARCs, faces some formidable
problems in helping the development of NARDS. Weaknesses in national
research and development programs are a reflection of the weaknesses In
the public sector generally., All segments of the public sector suffer
from the same kinds of problems, though they may differ in degree. Indeed
research systems may suffer even more from lack of resources than other
public sector enterprises because the visible impact takes time and the
value of research output depends so much more on quality rather than
quantity. In a few countries weak public sector research is compensated
for by strong private research institutions.

The strength of CIAT's client NARDS varies within and among regions
and among commodities; these strengths and weaknesses have many causes.
In Latin America even the best institutions are suffering severe financial
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difficulties. It is difficult to predict the impact of these on
scientists’ morale or how long it takes before a research institution
losses its scientific momentum. Institutienal decay can be very rapld,
institutional development very slow.

In Africa research institutes suffer from lack of well-trained and
experienced staff and lack of financial resources. While the former can
be improved fairly quickly the latter may take years to overcome taking
into account the slow growth of the economies., So the outlook for
developing self-sustaining research institutions in Africa is rather bleak
and, as there seem to be few examples of self-sustaining research programs
within weak institutions ({(without donor intervention), Center
collaboration with national programs should be viewed as a long-term
understanding,

Another area of challenge to CIAT is the fact that CIAT's mandate
commodities have a dominant role in agricultural production in only a few
areas, unlike wheat, rice and maize. The Center does not of course, work
with national programs without their invitation; nevertheless the presence
of CIAT may influence national programs in various ways; it may unbalance
the priorities; it may lead the national institution to decide that its
limited resources could be used better on other important crops. On the
other hand the national institutions mipht regard the presence of a
vigorous and successful research program as a demonstration of what
research can do, thus confirming to the national policy makers that
research is worthwhile,

The network system has the capablility of counter-acting some of
these pressures. It helps te give the research a broader base over
several countries, where a particular commodity is collectively important,
but less important on a country basls. It imparts a degree of stability
to the research systems. Perhaps more important, it imbues the scientists
involved with a sense of motivatlon. In East Africa the Panel was very
pleased to note that the national scientlists appeared to have a good
morale, in spite of the many and serious loglistic and financial problems
which were part of their daily lives.

The Panel thinks that it would be a mistake to have too many Center
staff in a particular network. It recognizes that there are urgent
problems but numbers alone will not golve them. Over a 5-10 year peried
it may be possible to build a network that Is intellectually self-
sustaining. Whether it will be financially self-sustaining is another
matter. TIn theory CIAT should withdraw when the former is attained, but
then its withdrawal would likely lead to the collapse of the network for
financial reasons.

Training is one of the cruclal areas In developing national
research capacity and this has received very strong support from
scientists and program leaders at CIAT. CIAT's strategic plan for the
1990s deplores the fact that many NARDS are not yet in a position ta
provide training for the technology transfer professionals who help move
research findings into farm practice, Yet it doubts the wisdom of
investing scarce time of CIAT scientific personnel or other Center
resources in such training. To deal with this dilemma, CIAT is now
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committed te a strategy comsistent with TAC’s advice (QGIAR Priorities and
Future Strategies) to "scale-down the production and breeding courses at
headquarters™ and concentrate on "short, highly-focused courses in
research methods and specilalized skills.” This will include courses to
familiarize mid-career scientists with new research developments and
techniques. The second part of the new training strategy is more
difficult -- te bulld national or regional training strength in the areas
of production, adaptive research, and technology transfer. Although time-
consuming now, CIAT’s commitment to helping build this strength should, in
the long run, release rather than absorb its staff strength and energies.

There is a further guestion about CIAT’s role in training at the
level which links research snd extension. Many reperts deplore the
weaknesses of these linkages and most suggest that on-farm testing has a
major role in stimulating the linkages and providing the feed back that
research needs. All too often, unfortunately, this is rhetoric and there
1s 1little meeting of minds in the two separated institutions. Training in
on-farm testing is more than the provision of technigques and methodology.
It is the changing of attitudes, particularly of researchers that is an
important part of the technology development process. If the Center'’s
withdraws from this particular area it is difficult to see who is going to
fill the resulting vacuum. Few other institutions can match the IARC’s
record in changing attitudes to agricultural research.

7.4, Management

The EMR and EPR Panels have written a Joint chapter on the
management of the Center, The Panels have been unanimous in their view
that the Center has been well managed. Scientists are also unanimous in
saying management has been fully supportive of their efforts. The concern
of the Panel has been with the future, the new challenges to the Center as
it moves more of its research upstream, the development of the NARDS, the
issues of sustainability and the generally increasing complexity of inter-
Center collaboratlon, as the System takes on new tasks. In suggesting
ways in which CIAT could change to meet these challenges, the Fanels have
been well aware of the complexity of managing these tasks.



ACKNOWLEDGEMENTS

The External Review Panel thank the management and staff of CIAT
for the support they have given to us at all stages of the review. The
open nature of the discussions, the prompt and positive responses to
requests for time, the helpful attention of the Assistant to the Direcror
General and the support staff and the hospitality of the Director General
and the Board have enhanced the productivity of the Panel and made its
task an enjoyable one,

The FPanel appreciated the opportunity for the Chairman to attend
the meeting of the Board in March and have informal discussions with the
Trustees. Also the opportunity to present its findings to the Board and
the sclentific staff at the end of the review,

The EPR is grateful for the reception of its members by ICA
officials in Bogota and in ICA Stations in Colombia. It is also grateful
for the reception accorded its members by officials of the national
research services in Thalland, Brazil, Ecuador, Costa Rieca, Ethiopia,
Tanzania and Rwanda. The willingness of busy officials rto discuss CIAT is
a reflection of its standing with its partners.

The Panel wish to extend its grateful thanks to Ms Maricara Lantini
of the TAC Secretariat, together with Maria del Socoerro lLasso and Maruja
Rubiano of CIAT for thelr continually pleasant demeanour in the face of
long hours worked and their unfailing helpfulness in the preparation of
the report.

It has been a pleasure and a privilege to Panel Members to spend a
short time within the CIAT community.

S -

[ PR



- 121 -

CONCLUSTIONS AND RECOMMENDATTONS %
OF THE :
EXTERNAL MANAGEMENT REVIEW
OF THE %
CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL §
(CIAT) §
Panel Members: ;
Vijay 8. Vyas (Chalrperson} E
Kermmeth Hoadley '

Joan Joshi
CGIAR Secretariat '
September 1989 :



- 123 -

b4 2T AGEMENT REVIEW

CIAT is a well-managed institution. This was the main
conclusion of the first External Management Review, whzgh toock
place in 1984, and it is very much the impression of this
Panel.

CIAT Today. Since 1984, many changes have taken place
in CIAT's internal and external environment. It is a much
larger institution; its research programs are more complex;
infrastructure and facilities are more developed: and outreach
activities are much more extensive., As a result of changes in
the external environment, the Center has had to go beyond its
primary objective of rapid increase in food production. The
issues of sustainability, environmental protection, eguity, and
gender have had to be accommodated in its plans and programs.
The funding position is becoming increasingly difficult; hence,
CIAT must be more proactive in the management of its finances.
Finally, there is a growing tension between the need and the
desire for upstream research and institution-building tasks.

In general, CIAT has responded to these changes judiciously and
well.

Legal Sta and z In the past year, CIAT
attained 1nternational organlzatzcn status. Although the
process was lengthy and difficult, the Center handled it
successfully. With this new status, CIAT is now able to
cperate with greater confidence, both within its host country
and in other parts of the world.

CIAT's relationship with Colombian institutions is
cordial and constructive. It also has agreements with and
staff posted in 12 countries in Latin America, Africa, and
Asia; there are less formal arrangements with a number of other
countries that permit the Center to work collaboratively with
local scientists, distribute nurseries, collect germplasm, etc.
In the Panel's view, these relationships are generally
excellent.

The Panel reviewed the Board's performance in the areas
of policy-making, oversight, management of Board operations,
and relationship with management as well as the process of the
selection of the new Director General. Overall, the Panel
considers the performance of the CIAT Board to be satisfactory.
Its committees appear to operate effectively, although the
Panel recommends that the terms of reference of the Executive
Committee and the Audit and Operations Review Committee be
defined more clearly.

Organizational Structure and Process. The External
Management and Program Review Panels have jointly examined the
organlzatlonal structure and process of CIAT. Panel members
are unanimous in their judgment that CIAT is skillfully managed
and its leadership is well qualified and resourceful. As a
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recently conducted cultural audit suggests, the management and
the staff at all levels widely share the norm to uphold high
standards of both research and management in pursuing CIAT's
mission.

The Panels believe that the principle of participatory
management could be strengthened to the benefit of CIAT as a
whole and recommend that top management be redefined to
incorporate the third level in the hierarchy (the Program
Leaders) and that a Management Committee be established, to be
chaired by the Director General and to meet regularly and
frequently, with an advance agenda and formal recorded minutes.

Organizational structures invariably evolve over time,
based on historical circumstances as well as the talents and
abilities of existing personnel. The two Panels recommend that
the incoming Director General, in consultation with the Board
of Trustees, evaluate the current structure in the light of the
criteria listed in Chapter 3 of this report.

The successful identification of upstream research
opportunities, particularly in biotechnology and virology, is a
strategic goal of CIAT. To promote this, the Panels recommend
the appointment of a Coordinator of Research Support to
supervise the work of CIAT's advanced biology units as well as
all other research services.

CIAT's strategic plan asserts the intention to continue
management of its research on the basis of multidisciplinary
teams organized around single commodities and supported by
specialized research units. It does recognize, however, the
importance of maintaining excellence in relevant scientific
disciplines. The Panels suggest that the Center design
mechanisms to promote intradisciplinary interaction.

The Panels endorse the close integration of CIAT's
outposted scientists in the four commodity programs and commend
the collegial relationships they have developed with the
national agricultural research services with which they work.
There is a need, however, for CIAT headquarters to help them
reduce time spent on financial management and administrative
chores.

Planning, Budgeting, and Review. Over the past two
years, CIAT has engaged in an elaborate process of strategic
planning and, at the time of this review, has a plan in final
draft. The next step is to revise its medium-term and annual
operational plans to better reflect these strategic objectives.

CIAT's budgeting and reporting system has been improved
since the last EMR, and the final budget for each cost center
serves as a firm plan against which expenses can be controlled.
However, participation in the budgeting process has not been as
broad as it might be, and the Panel recommends that the process



- 125 -

be revised to include consultation on all aspects of the
budget, including staffing patterns and costs, with those who
will have the responsibility for budget implementation, down to
the level of each cost center., This revision, by building
staff commitment, should enhance budget compliance.

Management of Human Resources. CIAT has an extremely
well-gualified local staff, many of whom have been employed by

the Center for an unusually long period. The personnel
function is highly professional and uses careful analyses of
the local employment market to set salaries and benefits. The
fact that CIAT has shown great sensitivity to the concerns of
the local staff is reflected in the positive results of the
recently completed cultural audit, Partly in response to
strongly felt interest, a training needs assessment is now
underway. We recommend that management pursue vigerously the
assessment of needs in the area of staff training and career
development, design a more systematic set of policies to
respond to the identified needs, and commit adeguate resources
to assure their realization. Communications with this staff
group 1is another area that needs attention.

There are currently 86 Senior Staff positions at CIAT,
in addition to 18 Postdoctoral Fellowships and 16 Senior
Research Fellowships. Management pays considerable attention
to recruitment for these positions, each of which represents a
substant.ial investment by the Center and an important element
in its ability to reach strategic goals. It needs to
investigate remedies to recruitment constraints. To assist
members of the Senior Staff to better fulfill their management
responsibilities, we recommend that all first-line supervisors
be trained in financial management as is relevant to their
assignments, as well as in supervisory skills. To meet the
career development interests of staff, CIAT has recently
instituted a policy of short-term study leaves. As another
measure, that could as well help scientists translate their
substantial data into scientific publications, we recommend
that CIAT seek or help identify funding for and recruit
well-gualified Masters and Ph.D. candidates to conduct their
dissertation research under the supervision of CIAT Senior
Staff scientists,

CIAT has shown itself to be committed to planning at
every level. We believe that preparation of an annual workplan
by each individual scientist is a rung on the planning
continuum that will ultimately ensure fulfillment of the
strategic goals. In addition, such workplans become the basis
for an equitable and objective performance evaluation and a
means of course correction for the subsequent year. Therefore,
we recommend that CIAT design and implement a system of
individual performance planning and evaluation.

Financial Ma ement. Financial management at CIAT has
improved substantially since the last EMR and is one of CIAT's



areasg of strength. The development and implementation of an
improved management information system has led to important
improvements in financial control and reporting, especially at
the Palmira headquarters. We recommend that efforts be
continued to extend these improvements to CIAT's outposted
staff.

Changes in the international economy have affected CIAT
by both altering its usual cash flow pattern and by causing
changes in its expected income due to fluctuations in currency
exchange rates. We recommend that CIAT increase its working
capital reserves to protect itself against delays in the
receipt of contributions from donors, and that it pursue, with
the CGIAR and other centers, the development of innovative
funding mechanisms so as to improve its long-term financial
stability. We also recommend that the CGIAR Secretariat and
the centers jointly establish procedures so as to take
advantage of opportunities for debt conversion operations.

General Administration. CIAT's general administration
was commended by the Panel not only for its service and
efficiency but also for its deep commitment to improving its
own capabilities in providing the necessary support for the
Center's research operations.

The CIAT of tomorrow may differ significantly from the
CIAT of today programmatically and in terms of its mandate, yet
we believe its administrative structure and managerial
processes have imparted a resilience to the institution to cope
with the uncertainties of the future.
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ANNEX

INTERIM TERMS OF REFERENCE
FOR EXTERNAL PROGRAM.  REVIEWS

OF THE INTERNATIONAL AGRICULTURAL RESEARCH CENTHES

The Consultative Group on International Agricultural Research
{CGIAR) has charged its Technical Advisory Committee (TAC) to conduct
External Programme Reviews (EPRs) of the CGIAR-supported International
Agricultural Research Centres (IARCs) 1 to determine their efficiency and
gffectiveness in reaching the CGIAR goal:

"Through international agricultural research and related

activities, to contribute to increasing sustainable food

production in developing countries in such a way that the
nutritional level and general economic well-being of low

income people are improved.®

The Okbiectives of EPRs are:

1. - L0

evaluate for the CGIAR the programme of the Centre, in

particular with respect to:

(a)

{b)

(c)

faj

(&)

the current and future relevance to the CGIAR goal of the
centre's mandated activities:

the appropriateness for support by the CGIAR of the Centre's
research and other activities, and the amount and scope of the
Centre's efforts devoted to them:

the past achievements ¢of the Centre and the probable dimensions
of the return to further efforta in research and related
activities or, where appropriate, the introduction of new
activities;

assess for the CGIAR, in the context of its goal:

the appropriateness and effectiveness of the Centre's policy
and strategy for the development of 1ts programme:;

the standing in the world of the Centre's programme and staff
in research, training, and related activitiez, and its
relationships with other TARCs, national and international
organisations, and private interests concerned with the
research;

"Centre® for the purpose of this document comprises the Board,
the Director and staff of all CGIAR institutions, whether
designated as Association, Board, Centre, Institute, Laboratory
cor Services,

II



3.

(c)

(d)
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the priorities for research, training and related activities of
the Centre and the means to address them;

the progress of the Centre's efforts to assist appropriate
institutions in developing countries to assume responsibility
for lovation-specific research, training and related
activities, including networks or wider research where
feasible;

- in light of 1 and 2 above, to review and comment on the he
effectiveness of the Centre's provisions for:

{a)}

(b}

ic)

(d)

(e)

- to

(a)

{b)

(c)

(d)

developing and updating its objectives and the strategies to
reach them {operational mandate, long-term plan, medium-term
projections);

measuring results and impact of past efforts and, as a
congequence, adjusting priorities by dropping, adding or
modifying activities as required;

ensuring appropriate allocation of resources to: research
programmes; training; assistance to national programmes;
networks; genetic resources conservation, if appropriate; data
processing and other forms of research support; information and
documentation, &to;

ensuring staff competence and guality;

ensuring operational efficiency and effectiveness;

advise the CGIAR on:

the Centre's actions on the recommendations of the previous
reviews as approved by the Group;

constraints to achievement of stated objectives at the Centre,
programme, and activity levels, and means to overcome them;

the need for any monitoring, interim, or supplementary review,
and on the objectives, dates and schedule of such review;

specific gquestions or issues raised by TAC, CGIAR Members,
the Centre, and others, which follows
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List of 8pecific Questions

Priorities and Strategies

1. Within the framework of the CGIAR priorities and future
strategies, are the recommendations as defined in CIAT's draft strategic
plan approved by the Board, sound, relevant and useful for the
determination of CIAT's strategies and research priorities? Does the
focus of CIAT's work need narrowing or widening?

2. What role have interested and collaborating national programmes
had in the prepavration of the Centre's draft strategy? What are thelr
views on the future plammed by CIAT?

3. 1s the relative importance given by CIAT to its mandated crops,
beans, vice, cassava and tropical pastures In accordance with changing
global needs? 1In the light of overall CGIAR priorities with respect to
these commoditries, what are the planned size and scope of CIAT's
activities for the next 53«10 years? How should the allocation of
resources to these activities be prioritised 1f the budget were to be
reduced?

4. What is CIAT's strategy for strengthening NARS of different
countries, at varying stages of development, in different regions? Has
the mode of operation via its outreach teanms ylelded the expected
results? Has the technical assistance approach been effective? What 1s
the demarkation of responsibilities between Headquarters and regional
programumes? What is the role of CIAT's networks?

5. How is CIAT planning greater orientation towards sustalnabilicy
of production, usefulness of research results for resource—poor farmers,
and improving production under difficult envirommental comditions? What
is the role of national programmes in determining the needs in these
areas and the order of priority with which they are addressed by CIAT?

6. How dees CIAT intend to adapt its training strategy to the
avolving research capacity of national programmes? Is more in-country
training needed?

7. In view of the location specificity of research conducted for
or in particular farming systems, what emphasis is there on development
of methodology for use by the Centre and by national programmes?

8. Is CIAT giving sufficlasnt counsideration in planning research
and related activities to the needs of women and to the implications of
the application of research results for women?

9. Has CIAT undertaken an adequate ex—ante analysis of the likely
impact of lts research and related activities?
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10. Is CIAT's strategy of incorporating economics research within
each of its commodity programmes effective? What areas could benefit
from cooperation with IFPRI, ISNAR and nou-CGIAR institutes?

11, As national systems and cooperative networks assume more
responsibility for research on beans, rice, cassava and tropical
pastures, which research and related activities are likely to remain
with CIAT's comparative advantage?

. Research

i2. What is the scope for a better identification of research needs
for beans, rice, cassava and tropical pastures? What is the role of
disciplinary research at CIAT? Does CIAT have the appropriate balance
of specialized digciplinary staff at Headgquarters to support its
research programme?

13. What is the nature and magnitude of strategic research
undertaken at CIAT on contract research, and what are the plans for the
future? Are these plans appropriate for the needs of CIAT's clients and
partners, and for the overall balance of CIAT's programme?

14, What are the effects of improved CIAT technologies on human
nutrition? Which research does CIAT undertake iInto food and feed
quality and the prevention of harvest and post—harvest losses?

15, How does CIAT monitor the effectiveness of technology traunsfer
and the impact of its research and related activities on its target
groups?

16. Which mechanisms and processes does CIAT have in place to
gnsure the quality and relevance of its programmes?

1i7. What contribution has the breeding strategy of dual emphasis on
both yield potential and performauce under low inputs made towards
CIAT's goal and research objectives?

i8. What has been the role of crop management research {e.g.
intercropping techniques) and has there been any collaborative
programmes with IITA, CIMMYT and national programmes?

19. Has the rapid expansion of the bean programme for Africa been
sufficiently focused? What is the strategy for a coordinated long-term
effort? 1Is sufficient atteantion been given to institution bullding?

20. 1s the future demand for cassava sufficiently strong to justify
a major international research programme?

21, Are the needs of small farmerg sufficiently reflected in the
research programme on tropical pastures? Is the programme in the Amazon
Basin environmentally positive or negative? Has consideration been
given to agroforestry or silvopastoral systems?
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Research Support

2Z. Is bilotechnology research sufficlently problem—oriented and
what are CIAT's areas of comparative advantage?

23. How does CIAT see its respounsibilities and comparative
advantage in seed production?

24, Does CIAT have adequate biometrics support?

25, Do CIAT's information services fulfill the most important needs
of national programmes with respect to hoth content and language?
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A Proposal for Creating an International Institute for
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PROGRAM OF EPR PANEL COUNTRY VISITS AND PEQPLE MET

CIAT Headguarters, 31 March - 4 April 1389

J. Coulter, EPR Panel Chairman, visited CIAT, attended the
CIAT Board Meeting and met the Members of the Boargd.

Vigit *0 vhairland, 203-24 Bpril 1989

J. Coulter and R. L. Villareal, accompanied by two CIAT
scientists pusted In Bangkok, (R. Howeler, Soil Sclentist
and K. Kawano, Plant Breeder) visited CIAT Activities in
Thailand

20 April
Arrival in Bangkok
21 Aprii

- Meeting with Amphol Senanarong, Deputy Director
Genecral, Department of Agriculture

- Meeting with Sophon Sinthuprama, Cassava Coordinator,
Field Crop Research Institute

- Meeting with vichityr Benjasil, Director, Field Crop
Research Institute

- Visit to Rayong Field Crops Research Center =~
discussions with:
~ Charn Thirapcrn, Head of Starion and Breeding Group
- Bnuchit Toungglum, Head of Agronomy Group
- Reinhardy. Howeler, CIAT Sc¢il Scientist, Asian
Regional Cassava Program
~ Kazuo Kawano, CIAT Plant Breeder, Asian Regional
Cassava Program

- Visit of field experiments at the station
22 April

- Visit of factoriec involved .n producing cassava chips
and pellets and manufacture ©f starch

- Vigit of cassava field experiment at Dok Pai Reservoir
Station

- Return to Bangkok

v
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23 April

- Visit of Kasgetsart Upiversity. Disgussions with:
~ Vangnali Somsak, Dean, Faculty of Agriculture
- Kaseam Piluek, Plant Breeder, Dep. of Horticulture
- Sanan Chantkam, Head of Agronomy
- Ed Sarabol, Agronomist, Department of Agronomy
~ Vichan Vichukit, Agronomist, Department of Agronomy
- <Chaireg Maneephong, Plant Breeder, Dep. of Agronomy

C. Visit to CIAT, Colombia, Brazil and Fcuador, 11-24 June 1989

11 June

The whole Panel assembly at CIAT.

12-13 June

Meetings at CIAT Healdguarters and Program Presentations

14~1& June

Field trip to the Colombian Llancs (Carimagua, Santa Rosa)
14 June ~ with CIAT plane to Carimagua

Carimagua Station:

Meetings with:

R.O. Jimenez, Director CNI Carimagua
Carics Lascano, Animal Nutritionist
Derrick Thomas, Agronomist

Miles Fisher, Ecophysioclogist

Panel visits to experimental sites on ranches in Llancs and
on farms in the Piedmont, accompanied by; Jose M. Tpledo,
{arlos Lascano, Carleos Serie, John E. Perguson and Silvio
Guzman,

Evening: Return to Viliavicencio
15 June ~ from Villavicvencio:

am, Panel vigits toe ricefspasiure experimental sites in
Piamonte and Matazul, with R. 5. Zeigler, 8. Sarkarung and
J. t. 8Banz of CIAT.

pm. Panel visits to ICA ‘La Libertad" and CIAT Sta. Rosa
Experimental Staticns, with Dario Leai, ICA, P, Vargas,
FEDEARROZ, and R. §. Zeigler, alfonso Dias, E. CGuimaraes and
F. Correa, CIAT.

Bvening; return to Villavicencio and, with CIAT plane to
CIAT Palmira.
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16 ~ 17 June ~ Prom CIAT Palmira, the Panel splits:

Drs. Abdalla, Moscardi and Villareal to Ecuador to see
cassava cooperatives and rice experimentation,

Brs. Brumby., Coulter and Kearl to CLAT Popayan Experimeantal
Station with Drs. D. Pachico, 8. Singh, J. Lynch and other
Bean Programme staff. Visits to farms in the Popayan area,
and a cooperative with Dr. J. Ashby and staff of the Farmer
Participatory Research Project. Visits to CIAT Quilichao
Experimental Stations with Bean and Pasture Programme staff.

EBvening 17th: Panel reassemblies at CIAT Palmira.

June - Visit to Brazil

18 June
P. Brumby, B. Kearl, R. Villareal
Travel to Brasilia

18 June
Visit to Planaltine CPAD station

A.M. Meetings with:
Carlos Magnos, Presideant, EMBRAPA
Jose Roberio Perez, Director, EMBRAPA
Jim 8pain, S¢il Scientist Pasture Development, CIAT
Esteban Pizarro, Agronomist, CIAT
Ronerto Saez, Eoonomist, (CIAT

P.M.  Visglt toc CPRAC/UIAT Pasture
Meeting with Jose Roberio R. Perez, Director CPAC

20-22 June ~ Visit to Gouiania, to the Bean and Rice Station of

EMBRAPAR
Meetings with:
Emilin de Maia de Castre - Station Chief
Francisco Zimmermann - Rice
Maria Jose de Q. Zimmermann ~ Beans
Michael Thung -~ BAgronomist, CIAT
23 June

Travel to Costa Rica to visit the Bean Program

Meetings with:
Jegus Hernandez L., Director General, MAG
Michael Dessert, CIAT
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Carlos Mario Garcia, Coprdinator in Central America
Regional Bean Program
Adrian Morales G., Head Grain Legumes

Visit to MAG-CIAT Pasture Program

Meetings witn:

J. Toiedo, CIAT

Stephanc , CIAT

Danilo &. Pezo, CATIE

Jose Pedro Sanchez Gomegz, DG BCAG, CIAT Pasture
Agronomist

Pedro angei, CIAT Jdosta Rica

Yictor Prado, MaG

Rodolfo Acaya, UCR

Olman Diaw, virector of Production MAG

24 June
Visit to Guaplles and Atenas

D. Vigit to Fast Africap Bean Program (Bithiopia, Tanzania and
kwanda), 28-28 July 1589

J. Coulter, A. Abdalla, E. Moscardi, E. Paterniani, and Ms.
J. Joshi (EMR) visited CIAYT activities in Bast Africa

Ethiopia (19-22 July}

19 July ~ Brrival in Addis Ababa

23 July ~ Briefing at Dehra Zeit
- Africa~wide situation; East Africa Project

21 July ~ Visit National program (IAR) at Nazreth
- gtation tour; regional program/NARS/hase
location administration; IAR program {influence
of regional program on it); training program
{influence on national program development])

22 July - Meeting with S, Debela, General Manager, IAR
- QCIAT/IAR relations; importance of beans in
Bthiopia; role of regional program in assisting
national program.

Meetings with:

Roger Kirkby, Regional Coordinator

Bill Grisley, Regionzl Eccnomist

Jeff Mutimba, Regional fraining Officer
Girma Zawde, Office Manager
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Hational Program Staff
Yilma Xebeda, Station Manager
Amare Abebe, Bean Coordinator
Teshome Girma, Bean Breeder
Kidane Georgis, Agronomist
Etag. Mariam, Weed Scientist
Perede Negasi, Entomoiogist
Telehun Mulatu, Economist
Senayit Yetnebesk, Pood Scientist
Meteferia Habtehyemer, Research/Bxtension Lialson

Seme Debela., Ceneral HManager, Institute for
Agricultural Research

Tanzania (23-24 July)

23 July - aAll-day meeiing at CIATAArusha with CIAT staff
- BADCC Project introduction; production
constraints; genetic lmprovement; cropping
systems

24 July - Degpart for Lyamnungu

Meetings with:
C. Mushi, National Director of Bean Research Program
- host country/CIAT arrangewents

Meetings with:

David Allen, Regional Coordimator SADCC

James Ampofe, Entomsciogist BaDCC

Todo EBdyge, Agronomist SADCC

Barry Swmithson, BiLeeder SADCC

William Grisley, Economist Reglional Bean FProgram for
Bastern &fcica

Mational Program Svatf
Clemence Mushi, Bean Coordinator
Bette Gondwe, Plaant Protection
Ruth Kamal, Bean Breeding
Patrick HNdakidemi, Bgronomist

Rwanda (25-28 Juiv)

25 July - Travel to Kigali {(Rwanda)
introduction to Great Lakes Bean Program

26 July - AM transfer Kigali-CLaT/Rubona
~ brief on history/progress with ISAR
- PM meetings with:
B. Ukiliho, Bean Breeder and other naticonal program
scientist
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28 July - Day in Kigali wrating up Africa notes

Meetings with:

Pierre Nyabyenda, Coordinater - Great Lakes Bean
Program (Rubona Station)

Bone Ukiliho, Bean Breeder and Station Director,
Riverere

Jim Butler, Pathologist, USAID

J. Voss, Former Anthropologist



MAIN PHASE OF THE ZPR

{10~29 Beptember 1989)
A. PROCEAM
Sunday, 10 September 198%

A.M. ~ Arrival of Panel Members at CIAT
P.M, - Panel meeting

Monday, 11 Sepiember

A. M. - Meetings to discuss issues and arrange staff meetings
P, M, - Orientation meeting for all Panel and CIAT Directors
- 18:00 h. Panel meeting

Tuesday, 12 September

- Meetings between Panel Members and individual staff
- 18:00 h. Panel meeting

Wednesday, 13 September

Meetings between Panel Members and individual statf
-  17:00 h., - Meeting with EMR Panel

« 18:00 h, - Panel meeting

Thursday, 14 September

AM - Panel Members' meetings with:

~ Blological Research Unit/Virology Research Unit/Breeders
- Post harvest/Seed Supply/1PRA

- Training Asscciate

- Socgial scientists/on-farm Regearch/I1BRA

- Pathologists/Virclogy Research Unit/Physiologists
-~ Agronomists and 801l Scientists

-~ 18:00 h, -~ itanel meeting

Friday, 15 September

Report writing

- 17:00 h. Informal cocktail with CIAT Principal Staff

ANNEX_V
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Saturday, 16 Septenmber

~ Report writing
+ 11:00 - 16:00 h, - Panel meeting

Sunday, 17 September
- Report writing
Monday, 18 September

- 8:00 - Panel meeting with CIAT Directors Staff - Initial discussion of
issues

- 14:00 - Panel meeting: discussion of first drafts
- Report writing

Tuesday, 19 September

- Report writing
- 17:00 - Meeting with EMR Panel
- Evening - Panel’s discussion of drafts
Early drafts of report may available to CIAT management.

Wednesday, 20 September

- Report writing
- Dbr. Coultexr, Dr. Moscardl, Dr. Abdalls, Dr. Vyas {(Chairman of EMR}:
visit to Bogota:
8:30 - 10:30 Meeting with Dr. Gabriel Montes, Director General, ICA
11:00 - 12:00 Meeting with Dr. Ricardo Vargas, Director, DRI
Dr. Pablo Curizica, Assistant Diresctor for Research
Dr. HernAn Chaverra, Assistant Director for Planning
13:00 - 14:30 Meeting with Dr. Augusto Urrea, Subdirector,FEDEARROZ
Dr. Nestor Gutierrez, Economic Section
- Evening - Panel'’s discussion of drafts

Thursday, 21 Septembex

- Report writing
- Evening discussion of drafts

Friday, 22 September

- Report writing
- Evening discussion of drafts

Saturday, 23 September
- Report writing

- Meeting with EMR
- Evening discussion of drafts
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Sunday, 24 September

- Report writing

~ Meeting with EMR

- Evening discussioen of drafts
Monday, 25 September

Morning - Draft report made avallable to CIAT's management
Evening - Panel’s discussion of drafts and of CIAT's commentaries

Tuesday, 26 September
- Finallzation of draft report
Vednesday, 27 September

- Morning - Preparation of final version of report
- Evening - Report sent to printing

Thursday, 28 September

Morning - Presentation of report to CIAT Staff
Duplication and distribution of report

Friday, 29 Septembexr

Morning - Presentaticn of report to the board
Evening - Reception

B. CIAT STAFF MET BY PANEL
Office of the Director General

J. L. Nickel, Director General
D. R. Laing, Deputy Dirsctor General
F. Torres, Deputy Director General

Baan Progranm

D. Pachico, Leader

J. L. Kornegay, Plant Breeder

€. Cardona, Entomologist

¥. Janssen, Economist

M. A. Pastor-Corrales, Plant Pathologist
J. Lynch, Physiologist

J. White, Physiclogist

5. P. Sing, Plant Breeder

Tropical Pasture Program
J. M. Toledo, Leader

J. W. Miles, Plant Breeder, Agronomy/Forage Breeding
F. E. Ferguson, Agronomist, Seed Protection
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Sere, Agricultural Economist

Vera, Animal Scientist, Cattle Production Systems
Lascano, Animal Scientist, Pasture Quality and Nutrition
Fisher, Ecophysiology

Schultze-Kraft, Agronomlst, Germplasm

Thomas, Agronomist

[welil-o B S ol

Cassava Program

C, Belloti, leader

Hershey, Plant Breeder

Best, Chemical Engineer, Utilization

Moreno, Agronomist

C. lozano, Pathologist

. El-Sharkawy, Physiologist

. Wheatley, FPhysiclogist, Senior Research Fellow

axuEPOP>

Rice Program

R. Zeigler, Leader

§. Sarkarung, Plant Breeder

L. R, Ssanint, Economist

4. Fisher, Agronomist

TRAINING COMMUNICATIONS SUPPORT PROGRAM

G. E. Habich, Leader

General Administrative Services S$taff

¥. Correa, Head, Sraphics Arts/Production

S. Amaya, Head, Publication Unit

J. Reeves, Senior Writer, Public Information Unit
Training and Conferences Unit

C¢. Connolly, Training materials, Senior Research Fellow
V. Zapata, Trainer of Trainers, Senior Research Fellow
A. Caldas, Admissions

RESEARCH SUPPORT

Agroecological Studies Unit

¥, Jones, Head
8. Carter, Agricultural Geographer

Seed Unit

5. Pachlco Camargo, Head
A. Garay, Seed Specialist
A. Monares, Economist

L. Field, Anthropolegist
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Biotechnology Research Unit

W. M. Roca, Physiologist, Head

R. Chavez, Plant Breedervy

M. Kounade, Biologlst

M. Luisa Mann, Blologist

Data Services

Maria Cristina Amezquita, Biometrics Head
Virolegy Research Unit

F. Morales, Virologist

Farmer’s Participation Research Project (W. K. Kellogpg Foundation)
J. Ashby, Rural Sociologist

Experiment Stations Operations

A. Diaz-Duran, M. S., Superintendent
Genetic Resources Unit

R. Hidalgoe, Physiologist

FIRANCE AND ADMINISTRATION

F. Krameyr, Birector

CIMMYT STAFF HOSTED AT CIAT-PALMIRA

8. Pandey, Plant Breeder
E. B. Knapp, Production Specialist

C. BATIONAL INSTITUTIONS

Gabriel Montes, Director ICA (Instituto Colombiano Agropecuaric}
Ricardo Vargas, Gerente DRI (Desarrollo Rural Integrado)

Augusto Urrea, Subdirector FEDEARROZ (Federacion de Arroceros)
Nestor Gutierrez, DRI
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THE RESOURCE BASE AND FOOD ECONOMY OF CIAT's MANDATE AREA

Resource Base

Major Latin American ecosystems are the Troplcal Forests, the South
American Savannas and the Andean Hillsides. These main regions have to be
expamnded with other zones where important production systems including
rice, beans and cassava are found. Africa and Asia alsoc have large areas
where CIAT is actually working.

Latin America

The Tropical Forests ecosystem is comprised of two latge areas:
{a) a seml-evergreen seasonal forest region, characterized by a short
but defined dry period (3-4 months), occupying vast areas of the Amazon
and Orinoco basing of Bolivia, Brazil, Colombia, Ecuador, Guyana, Peru and
Venezuela, as well asz sizeable areas in Central America and the Caribbean:
and, (b) the tropical rain forests, with higher total rainfall and no
defined dry periocd, occurring in the Andean Piedmont of the Amazon in
Colombia, Ecuadoer and Peru as well as in the west central lowlands of the
Amazon basin, including southeastern Colombia, northeastern Peru and
northwestern Brazil.

Farmers poor in land and resources are drawn to this fragile
enviremment by land availabilitcy and the oppertunity te produce crops
using nutrients released by the burning of the forest cover. This
fertility depletes rapidly and the colonists move on. The challenge is to
halt deforestation by means of an appropriate system that will ensure
sustainable use of land and water resources. New acid-tolerant pastures
developed by CIAT held great potential, particularly for reclamation of
already degraded areas.

Within the ecosystem of the Scuth American Savannas, two
sub-ecosystems can be considered: (a) well-drained tropical savannas or
the lowland areas (Llancs) close to the equator, and areas of higher
elevation represented primarily by the Cerrados of Brazil,; and
{b} poorly-drained troplcal savannas occurring primarily in the lowlands
of Bolivia (Beni}, Brazil {(Pantanal de HMato Grosso), Colombia (Casanare},
and Venezuela (Apure).

Savanna regions can support extensive livestock systems on native
pastures even though the acidity and low fertility of the soils have
produced only poor quality native grassland vegetation, Carimagua, the
ICA/CIAT experimental station located in the eastern plains of Colombia,
is the major forage screening site for the well drained savannas. CIAT
has collected and evaluated there many grasses and legumes that are acid
tolerant and perform well under natural soil cenditions. Integrated "ley
farming" schemes which combine crops {(acid tolerant rice lines and

cassava) and lwmproved pastures are being developed for the Llanos of
Coleombia,
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The ecosystem of the Andean Hillsideg encompasses mid-elevation
areas of Colombla, Ecuador, Peru and Bolivia. Small farms and
dual-purpose systems are very important in this ecosystem, Cropping of
hillsides has been exacerbated by high population pressure.

Similar characteristics appear in the hillside mid-elevation areas
of Central America and Mexico. Bean production tends to be concentrated
at intermediate and high altitudes in areas with high rural population
densities within this ecosystem. Particularly important are systems of

bush, semiclimbing and climbing beans in different associations with
maize.

These major ecosystems certainly take a great part of the CIAT's
mandate area. However, scattered acrogs tropilecal and subtropical South
America and in large regions of Mexico and Central America, are other
areas with rainfall patterns ranging from subhumid to humid types: low to
medium altitude tropiecs, cool highlands and sub-tropical areas, and
irrigated and non-irrigated coastal reglons. 1In all of these, important
production systems for rice, cassava and beans occur.

Africa and Asia

Humid and sub-humid ecosystems with low fertility soills and fragile
and eroding tropical hills and mountain slopes, are not restricted to
Latin America and the Caribbean, Eastern and Southern Africa as well as
West Asia and North Africa, have important areas where beans are a
significant source of both calories and protein. In Southeast Asia, with
vast areas ranging from acid to moderately acid soils, national pasture
research programs are successfully testing CIAT germplasm. Southern and
Eastern Asia are also important cassava production aveas covered by CIAT's
matdate.

The food econowy of the tropics

CIAT’s actual mandate then, 1s concerned with wvast aresas in the
three regions of the world: Latin America, Africa and Asia. They share a
common need for improved agricultural technologles, but the differences in
their resource bsse, cultural values and patterns of development call for
different macro-economic and agricultural policies and require that CIAT
and other IARCs working there have regionally-differentiated program
research thrusts.

The following sections briefly describe the food economy in each
region.

tin America

Rates of pgrowth in production of major foed crops have been
consistently better for Latin America over the last 25 years than for
other regions ang developing countries, From 1962 to 1972 total food
production grew at a rate of 4.2% in Latin American, compared to 3% over
all developing countries. In the following decade the Latin American
growth rate was equal to the overall average. In the 1960s growth in
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yields per hectare accounted for 35% of Latin America's increased food
output, while in the 1970s this contribution had risen to over 60%.

Urbanization has been a driving force in last two decades. In the
early 1960s, 51.2% of Latin America was rural compared teo 30.7% in 1986.
This transformation has had a dramatic impact on the food system, consumer
preferences, and the development of agro-industry.

Growing incomes, greater urbanizatlon, increased labour force, and
population growth (2.6% in 1961/70 to 2.4% in 1981/86) all cowbined to
continually increased demand for food. Overall, growth of food
consumption in Latin America has exceeded the growth of production since
1970. 1In the 1960s the region was a net food exporter; in the years
1961-65 nearly four million tons per year were exported., By 1978-80, this
trade had become almost four million tons of net imports. Cereals and
vegetable olls account for a very significant part of the rise in food
imports of Latin America.

What has happened In Latin America? Both non-economic and economic
factors enter into its poor agricultural performance in recent years.
Civil and political wupheavals have helped to create a discouraging
environment for investment and production opportunities. Changes in world
production and financial markets have worsened the terms of trade for
traditional agricultural exports. Finally, and perhaps most important,
early industrialization policies of import substitution and overvalued
exchange rates discriminated strongly against agriculture in many Latin
American countries.

A long perlod of industrialization disequilibrium and rapid debt
accunulation, plus other unfavourable internal and externai factors, have
created Iin Latin America problems with no precedent in history. Probably
ne other reglon has been as hard hit by the international debt crisis,
although toward the end of the decade this crisis has caused a realignment
of exchange rates, improved domestic competitiveness of the agricultural
sectoy and stimulated exports.

With significant comparative advantages In a number of agricultural
products, stabilization and adjustment policles are being implemented with
the goal of creating foreign exchange savings or generating foreign
exchange earnings to act as a major source of economlie reactivation.

Rapid incorporation of new technologles into production systems is
also needed, both to help reconquer the domestic market lost te imports
and to improve trade competitiveness for exports to the world markets. In

addition Latin America will need help In facilitating agricultural trade
adiustment.

Afrieca

Economic performance of sub-Saharan Africa has been consistently
weak for more than a generation. By the 19%980s per capita incomes had
fallen te about three-quarters of the level reached by the late 19705, In
most sub-Saharan countries aggregate per capita calorie availability is
below the minimum nutritional standard. Serious malnutrition is the

PR
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result, with some 60% of the population estimated to suffer from
insufficient protein-energy intake.

This region has had the slowest expansion of food production, not
only per capita but alse in total, among the world's reglons. Foor
performance has been due to external factors as well as weak economic
domestie policies and unusually hlgh population growth.

Yields of major food crops have been stagnant for two decades, and
production increases in the 1960s were achieved solely through area
expansion. As the rate of growth in area cultivated slowed in the 1570s,
the annual production growth rate fell to 1.2%, well below the population
growth tate of 2.9% to 3.3%.

Recently, many African countries have adepted structural adjustment
programs, improving export and domestic commodity pricing policies and
government economic management. However, these measures are not likely to
produce immediate responses given the wide gap between preduction and
population growth rates and sther structural constraints,

Unlike the situation in other developing regions, increases in
production of agricultural nontradables in sub-S8aharan Africa are not
market driven. Close to 70X of the people in Africa live iIn rural areas,
consuiming most of what they produce., Raising the real income of these
people 1s a prerequisite of any policy aimed at improving the African
standard of living, and that calls for immediate emphasis on Increasing
food supplies. Cassava and beans eoffer excellent opportunities for
increasing such supplies through productivity gains. Contributien of
cassava and beans to caloric intake and protein intake respectively, are
of paramount importance in Fquatorial and East-Southern Africa.

Developing agricultural technology that is adoptable within such an
ecenomic enviromment is a c¢hallenge. Sultable technology must meet the
standards of low cost with minimal risk. Hevertheless it is likely that
growth in productivity eof food to match growth of population will require
substantial inputs inte the agricultural producing economies.

Given the urgency of increasing food supplies in sub-Saharan

Africa, "intelligent borrowing” has been polnted out as an important
source of acquiring new agricultural technology.

Asia

Asia is the largest and most heavily populated of the developing
regions of the world. In the first years of the post-war period, the
combination of the bulk of the population residing in the rural sector,
high population densities, extremely limited farm size, and a rate of
growth in food production that barely kept pace with population, created a
sense of despair about Asia’s ability to feed itself., Over the past two
decades, the Green Revolution has stirred optimism by allowing growth in
the agricultural secter to proceed at a relatively high rate.

The rice economy is about the only homogeneous element that runs
through the different agricultural sectors of tropical Asla. Rice is the
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major calorie source in the diet as well as the major source of farm

income. Cassava is the second most Important carbohydrate staple,
followed by maize.

Unlike other regions a large portion of Asla’s rural populations is
landless, making much of the rural population dependent upon wage income
for their food. As a result, despite progress in food production it is
estimated that more than 60X of Asia’s people are undernourished. A

considerable share of the hungry are In countries that have attained food
self-sufficiency.

Rapid structural change through export-oriented Industrialization
is occurring in many of the economies of Southeast Asia. The urbanization
and income changes inherent in this process are inducing rapid
diversification in food demand and in turn creating new opportunities for
the agricultural sector. An example is the rapidly rising demand for
livestock products and in turn for feed grains,

Diversification will be demand-led under these c¢ircumstances, and
will be best-stimulated by policies that do the most to increase rural
income and employment.
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CURRENTY RESEARCH NETWRORKS
PROCRAN/NAME. COUNIRIES OBJECTIVES CIAT
BEANS
REGIONAL NETWORK CN BEANS: Kerya, Tanzanis, Suden, o Strengthen the natioral Exgcutor
EASTERN AFRICA Ugarxia, Ethiopia, Somslia, research copacity of
Madagascar participating countries
Cooedinator oerd Steering from the region;
Comai tiee o to jointly develop adapted
ardd improved bean
production technology
companents for traditional
and jmproved cropping
systems;
¢ to stimulate ircreases in
the production of beans,
and consequently;
6 to contribute to the
recessary food security of
this high density population
region of the world.
REGIONAL NETWORK GH BEANS: Angols, Botswana, Lesotho, “ " Executor
SOUTHERN AFRICA (SADCL) Halawi, Mozembique,
Swsrilend, Tanzania, Zoabia,
toordinator and Steering Zimbabwe, Xerwa,
Committee
REGIONAL NETWORK DH HEANS: Rwarda, Burundi, Zaire " " Executor
GREAT LAKES {Central Africe}
Coordinator ol Steering
Committee
BEAN PRODUCTION IN THE Costa Rica, Cuba, Dominican To continue the production Executor

CENTRAL AMERICA AND
CARTBBEAN REGIOM

Cooedinator and Steering
Committes

®epublic, EL Salvador,
Guatemala, Haiti, Honduras,
Nicarogua, Mexico sand
Panams

ard dissemination of
improved beatt {(Phaseclus
wulgaris L.) techmology to
meet procction constraints
which are specific to the
Central American ard

Car ibbean region,




NARE

REGIOHAL BEAN RESEARCH
PROJECT IN THE ANDEAN
REGION

Coordinator

ADVANCED BEAN RESEARCH
RETWORK

RICE

CARIBEEAN RICE
THPROVEMENT NETWORK

Coordinator guided by o
Project Advisory Cosmittee

ROCKEFELLER FOUNDATION
NETWORX ON RICE
BIDTECHNOLOGY

Steering Committee

INTERRATIONAL RICE
TESTING PROGRAM (IRTP)

Steering Comittee

COUNTRIES

Peru, Paraguay, Boiivia,
Eeuador, Colombina,
Venezuela

(Te be initiated in
October, 1989)

Belice, Guysra, Jamsica,
Kaiti, Domiafcan Republic,
Trinidad, Surinam.

Global

South Americs, Central
Averica and the
Caribbean

OBJECTIVES

To strengthen regional
research and technology
transfer capecity while
increassing productivity of
common beans among highland
resource-poar producers in
the Andean Region.

Very gimilar to those
eruncisted below for the
ndvanced cassava research
network.

the oversil goal of this
project is to support the
objective of self-sufficiency
in rice production in the
Caribbesn Region and to
reduce the large outflow

of foreign exchange
presently demanded by the
region's needs to import this
staple.

Objectives are to develop and
improve sdvanced biotechnolegy

for rice improvement. Specific
features include the demonstration
of rige anther culture as a viable
strategy in breeding programs and
RFLP mapping,

international network for the
genetic erhancement of rige,

CIAY

Executror

Executor

Callaborator

CIAY hests
regionat
toordinator




NAME

PASTIRES

TROPICAL PASTURES NETWORK
LRIEPT)

Coordirator

SOUTH EAST ASTAN FORAGE
AND PASTURE R £ D
{SEAFRAD}

Advisory Committce
COLLABORATIVE FORAGE
RESEARCH NETWORK FOR

WEST AFRICA

Steering Committee

CASSAVA

CASSAVA STARCH IN LATIN
AMERICA

Steering Committee

CABSAVA GERMPLASH

EVALUATION IH LATIN AMERICA

Steering Committee

COUNTRIES

Amazonian Region of Peru,
Ecuator, Colombia, Brazil,
Bolivia

PRC, Malaysis, Sri Lenka,
Thailand, Philippines

The West African region
{Burkina, Faso, #enin,
Camercon, Chad, Congo,
Cote D'lvoire, Gambia,
Ghana, Guines, Guires
Bissau, Liberia, Niger,
Nigeria, Senegal, Sierra
Leone, Yogo and Zaire)

Argentina, 8olivia, Brazil,
Colonbia, Fcuador, Paraguay

Braril, Colembia, Ecuasdor,
Hexico, Panams, Paragusy
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OBJIECTIVES CIAY

Goals are to promote seed Executor
mul tiplication in selected
countries of the region; 1o
expand methodology development
for on-farm pasture evaluation;
to continue the support to local
pasture metworks arxd promote
their interaction; and to
stimslate linkages between
research and development
related to tropicel pastures.
Activities include training, Coordimator
development of R & D methodology

germplasm collection, introduction

ard evatustion, ardd information

exchange,

Coordinator
Colisborating
Conter ILCA

On the retworking process
there wes a quick agreement
on the bottom-up approach
proposed by ILLA, which
includes an introductory
workshop to define specific
objectives, strateqgy,
structure and operational
mode .,

Goals are to faciiitate free Catalyst
comminication between

researchers and to promote the

interchange of experiences for

the development of & cassava

starch industry.

Goals are to provide interested Canhvenor
countries with high possibilities

for solving production/sutilization

problems asnd to promote the

interchange of experiences in

varietal gelection so a3 to jsprove

the efficiency of breeding.
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0 3 COEMIRIES
ADVANCED CASSAVA RESEARCH krgentinag, Belgium, Brazii,
KETWORK tanada, China, Colombia,

: italy, Japan, Nigeris, UK,
Steering Committoe USA, West Germany

HUMAN RESOURCES DEVELOPMENT (Global}
FOR GEHERATION AND TRANSFER

OF ROOT AND TUBER CROPS

TECHNOLOGY

Steerirg Committee

~ Page £

OBJECTIVES CRAT

The chjectives of this network are Collaborstor
to identify key constraints in

production snd processing which are

considered difficult to solve

through traditional research, to

strengthen the {ink between basic

research in advanced institutions

and the more applied work done by

the [ARCs snd NARDS, and to seck

aryd make efficient use of resources.

The main purpose of the project CIAT
is to fecilitate the expanded Cotlsborating
development of human resources fenters CIP &
in root and tuber crop 114

improvement programmes of

selected developing countries

in Africe, Asia, the Midile

East, Latin America and the
Caribbesn in order to emable
farmers to adapt rew techrologies
designed to increase their own
food supply and income as well as
to sugment the gvailability of
low-cost food to urban populations.



ive Projects with Research

Institutions Around the Worid

1988

CIAT collieborates with many advanced resesrch
in prioritized research areas
Many of these projects are funded by the naticnal donar agencies
The current projects are alphabetically tisted with their

knowledge
Wwithin ite on-going programs.
where the rotlaboratring
respective ingstitutions and,

Institution

Faculte des Sciences Agronomigues de
Gembloux, Départment de
Phytotechnoloegie Tropicelte., Belgium
Fondo de Desarraelie Rural
Colombta

Integrado.

institute of Horticultural Research.
United Xingdom

Institure of Horticultural
Research. United ¥ingdom
fstitute dtAgronemia e Coltivazione

Erbacea. Rome, Italy

Istituto di Biclogia Agraria.

Viterbo, Ttaly
Istitute di Fitovirologia Applicata
{1FVAY. Rome, ltaty

Istituto Nazionale della Nutrizione
{INN) . Rome, ltaly

institutions are located.
if applicable,

in which the Center doeg not have an

the funding scurce.

Deseription

Legume germplasm regearch

Agroindustrial develapment of cassava in

Colombia

Pathogenic varfation of Pseudomonas
syringae pv., phageolicols, the halo blight
pathogen of Pheseolys beans

Third-country gquarantine of African beans

Evaluation of existing and creation of new
variability in Phaseolus vulgaris

germplasm

Development of a tissue culture cycle in
common beans (Phaseolus vuigaris)

Characterization of the main bhean yellow
isolates in Korth Africa,
and China

mosaiec virus
West Asia,

Research on sntinutritional fasttors in
common beans {Phaseolus vulgaris)

institutions on a range of projects which will

funging Acency

further the state of
immediate comparative advantage
in the countries

Administration Génédrale de
iz Coopération au
Dévelopment (AGDO)

fonde de Desarrobilo Rural
Integrads {(GR1)

Overseas Development

Administration (ODA}.
United Kingdom

CIAT

Italian

ftalian

[talian

Jtalian

Government

favernmant

Government

Goavernment

TTTA XANNV



Institution

istituto Sperimentale per
Lttrticoltora. Hilan, ltaty

Institut fUr Viruskrankheiten der
pftlanzen (1VPE), Braunschweigh.
federal Republic of Germany

International Institute for Tropical
Agriculture (11TA)., WNigeria

International Rice Research
Institute (IRRI). Philipgpines

Louisiana State University,
Department of Biochemistry. USA

Ministry of Agriculture. lran.

Migssisgippi State University,
Office of Internaticonal Programs.
UShA

Cversesas Development and Natural
Resources Institute (ODNR!). United
Kingdom

Technical University, Bonn, Federal

Republic of Germany

Technische Hniversitat Beriin,
fFederal Republic of Uermany

Pescription

Development of a protocol for
syrobacterium-based trensformation in bean
{Phasesius spp.)

Distributien and {mportance of viruses
naturaily infecting Pheseglus vulgaris and
its relatives in Africa

Exploration and evaluation ot cassava mite
predaters

IRRI-CIAT collaborative project

Develaopment of gene-transfer technigques in
CAassavd

§cientific and technical cooperation in
research and tregining on Phaseclus bean
improvement

Sorghum research in Latin America
{INTSORMIL

Crganoleptic and biaochemical eveluation of
storage life of cassava

Plant regeneration of P. wulgaris in
tissue culture (Ph.D. thesgis)

Regsearch on dual-purpose systems &nd the
role of improved grass-legume pastures for
milk and beef production in acid solis of
tropical America

Funding ERgency

Itatian Government

Bundesministerium fir
Wirtschaftiiche
Zusammenarbeit (BM2}

1174

IRRI

United States Agency for
International Development
CUSALID)

Government of lran

USAID

SOA.

Deutsche Gesellschaft fdr
Technische Zusammenarbeit
(GT23. Waegt Germany
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Institution

Tel Aviv University. israel

Universitat Marburg. Federatl

Republic of Germany

University of cCalifornia, Davis,
USA

University of Fleorida. Gainesville,
USA

University of Munich, Institute for
Economic and 8Social $ciences.
Federal Republic of Germany

University of Wisconsin, DPepartment
of Harticulture, Usa

Vrijes University,
Belgium

Brusseils,

Wagshington University, St. Louis,
Misgouri. USA

Beseription

Identificaetion and characterization of
genetic strains in Bemjisia

Competition and survival of Rhizobium bv.
phesecli strains

Molecular markers for evaoluticnary stugies
in p. yulgaris

Development of genetic molecular markers
in Phaseolus vulgaris

Social benefitys and costs of rice research
in Brazil

Interspecific hybridization in Phaseplus
spp. through embryoe culture
fransformation of cassava tissues
LConferring virus resistance in cassava by

introduction and expression of virus coat
protein gene

Funding Atency

USAID

BMZ

Usald

BHZ

USALID

Qffice de la Recherche
Scientifique et Technique
d/Outre-Mer (ORSTOM)-
fgockefeller Foundation
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ANNEX 1X

GLOSSARY CRONYM

AESU Agroecological Studies Unit

ASL Analytical Services Laboratory

AVBDC Asian Vegetables Reseatch and Development Center

BRU Biotechnology Research Unit

CATIE Centro Agronomico Tropical de Investipacion y Enseflanza
CENARGEN Centro MNacicnal de Recursos Genéticos

CUIAR Consultative Group on International Agricultural Research
CIAT Centre Internaclonal de Agricultura Tropleal

CIMMYT Centro Internacional de Mejoramiento de Maiz y Trigo

cIp Centro Internacional de la Papa

CIRAD Centre de Coopération Internationale en Recherche Agrenomique

pour le Développement

CNPAF Centro Nacional de Pesquisa em Arvoz e Feijao

CPAC Centro de Pesquisa Agropecuaria dos Cerrados

CSIRO Commonwealth Scientifiec and Industrial Research Organization
DRI Desarrcollo Rural Integrado

DsuU Data Services Unit

EMBRAPA Empresa Brasileira de Pesquisa Agropecuaria

EMR External Management Review

EFR External Program Review

FAO Food and Agriculture Organization of the United Nations
GRU Genetic Resources Unit

IARC International Agricultural Research Center

IBPGR International Board for Plant Genetic Resources



ICA

ICH

IDE

IEMVT

IFDC

I1CA

I1TA

110a

INTSOY

INTSORMLL

IPH

IRAT

IRRi

ISHAR

MRB

NARDS

NARIs

NARS

OECD

R&D

RIEPT

SACCAR

SEAFRAD

ANNEX IX - Page

Institute Colombiano Agropecuario

Integrated Crop Management

Interamerican Development Bank

Institut d'Elevage et de Medicine Vétérinaire des Pays
Tropicaux

International Fertilizexr Development Center

Instituto Interamericanc de Coeoperacion para la Agricultura
International Institute of Tropical Agriculture
International Livestock Center for Africa

International Sovbean Program

International Sorghum and Millet Program

Integrated Pest Management IPRA Investigacion Participativa
para la Agricultura

Institut de Recherches Agronomiques Tropicales et des
Cultures Vivriéres

International Rice Research Institute

International Service for National Agricultural Research
Minimum Research Budget

Bational Agricultural Research and Development Systems
National Agricultural Research Institutes

National Agricultural Research Systems

Organization for Economic Cooperation and Development
Research and Development

International Tropiecal Pastures Evaluation Network
Southern African Center for Cooperation in Agricultural
Research

South East Asian Forage Research and Development



et sy e

SINFOC

TAC

TGSP

TFP

VRU

WAFNET
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Scientific Information Center

Technical Advisory Committee

Training and Communivations Support Program
Tropical Pastures Program

Virology Research Unit

West Africa Forage Network








