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Dear Dr. Javier,

| am pleased to transmit the Report of the Panel that conducted the Fifth External Programme
Review (EPR) of ICRISAT.

The Panel has highlighted the remarkable scientific accomplishments of ICRISAT. It believes
that the management upheaval and the accompanying loss of morale and confidence that
characterized much of the second half of the 1990s is now generally water under the bridge.
Under the stable |eadership of the current Director General and the Board, there are strong
signsthat ICRISAT is gaining strength. The Institute has begun to chart a new course of
action for the medium and longer term based on a systematic bottom up process of setting its
regional and international priorities and strategies. The Panel stresses the need for completing
the strategic planning process and defining the right balance between Africaand Asiain
ICRISAT s role, objectives and institutional presence, which hopefully will take the
recommendations of the Panel on board.

The Review has come at a defining moment for ICRISAT. After 30 years of committed
research and laudable impact, the Institute must fundamentally reconstitute itself for the 21%
Century taking into account the contrasting needs, challenges and opportunities in its mandate
SAT zonesin Asiaand Africa. Thisreconstituted ICRISAT would have its HQ in Africa and
comprise: (1) a strong integrated germplasm enhancement and natural resource management
programme focussed on and coordinated from Africa; and (2) an upstream cutting edge
genetic resources and enhancement programme coordinated from a part of the campus at
Patancheru where ICRISAT’ s unique international germplasm collections are located.
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The Panel recognizes the challenges inherent in the course it has recommended for ICRISAT.
Theinstitutional and programmatic restructuring called for are fundamental and can only be
carried out successfully during this transition period with the special support of the CGIAR.

The Panel received help and support from several sources. We are grateful to ICRISAT
Board, management and staff for providing every assistance to carry out our task smoothly
and efficiently. Consultations with the Board, management and staff at

every level, both at the HQ and in locations in Africawere frank, open and cordial. The same
was true of our interactions with ICRISAT’ s partnersin Asiaand Africawho shared their
opinions and perceptions of ICRISAT and its activities, including the future role of ICRISAT.

| would like to thank you for assembling a capable and experienced team for the challenging
task of conducting this Review. The Panel has worked exceptionally well together throughout.

| want to add my own special thanks to the members of the Review Panel for their effort to
make this report accurate and useful, and for being sports and available at any hour of the day.
The Resource Person assigned to the Panel, Amir Kassam, from the interim Science Council
Secretariat, deserves our grateful thanks for his competence, sound advice and good humour.

We are confident that the ICRISAT Board, management and staff are capable, in
collaboration with their partners, to take and implement the strategic decisions which now
must be made if ICRISAT is to serve the poor people of the SAT regions. We strongly
recommend that the iSC and the CGIAR extend them their full support at this critical moment
in ICRISAT s history. We hope that this Review Report will assist the Institute's
development in the years to come.

In closing, all the Panel members join me in expressing appreciation for the opportunity to

serve the CGIAR System as a member of this Review Panel.

Yourssincerely,

M

Paul L.G. Vlek
Chair



TABLE OF CONTENTS

FOREWORND ...ttt e e e e e e e e e e e e e e e e e e eeeeennns IX
SUMMARY AND RECOMMENDATIONS ..., Xi
Chapter 1- INTRODUCTION:

JUSTIFICATION, BACKGROUND AND CONTEXT ..cooiiiiiiieeeeeeeeeeeene, 1
1.1 Evolution Of the CGIAR... ..o e 1
1.2  The Need for International Research inthe SAT .....ccooeiicce e 4
1.3  TheEvolution Of ICRISAT ...ttt e 6
14  ICRISAT Response to the FOUrth EPMR........cccoooiiiiiiieeeseeeee e 9

Chapter 2- ICRISAT'SACHIEVEMENTSAND IMPACT ......cccooviveeeee.n. 10
21 Centre-Wide RECOGNITION........coiiiiiiriisieriesienieeieee et sne e 10
2.2 Genetic Resources and ENhanCement...........ccoieereriinieneniee e 11
2.3 Crop and Natural Resources Management ..........cooueverererenesesenieesee e sse e 16
2.4  SocioeconOMICS AN POLICY .......ocuiiiieiiiecie et 18
25  INfOrmation ManagemeNt.........cccooerirerenenieiee et 19

Chapter 3- QUALITY OF ICRISAT RESEARCH,

OUTPUTSAND ST AFF ..ttt 20
31 PrIONTY SEIING ..ottt et nenne s 20
T o o= (o] PR URRN 20
3.3  Genetic Resources, Cultivarsand NRM Products...........ccoceeevenineeienenene e 23
B4 DA@DASES.....ctiiieiieereee e ettt b e e e b e e sreenae e 24
35 PAINEISNIPS ....eiiiietiriestee ettt et na e nae s 26

Chapter 4 - THE VISION AND STRATEGY ..., 30
41  ICRISAT'SVISION @nd SIrEEJY ......ccererverierieriererieriesee et 30
4.2  International Public Goods and Comparative Advantage .........cceceeveevieenieecveenn. 33

Chapter 5- THE GLOBAL THEMES........ccooii e, 37
51  GT1- Harnessing Biotechnology for the POOr ............ccccoveviiiiieiecce e, 37
52  GT2- Crop Improvement, Management and Utilization for Food Security and

HEAIN <. e ne e 40
53  GT3- Water, Soil and Agro-biodiversity Management for Ecosystem Health....... 44
54  GT4- Sustainable Seed Supply Systems for Productivity .........ccccceveevieeveeccieenen, 47
55  GT5- Enhancing Crop-Livestock Productivity and Systems Diversification......... 50
56  GT6- SAT Futures and Development Pathways ..........ccooevivevieicecnee e, 52

5.7  The Desert Margins Programme (DMP) .......cocuoiiiiininirencneneeeee e 55



Chapter 6 - PROGRAMME MANAGEMENT AND SUPPORT ............... 58

G300 R =T =0 @ Y = T | PSSRSO 58
6.2  Programme Organization and Management...........cccevererenereseriesieeieeseesee s 59
6.3 RESOUICE AIIOCAIION ... 63
6.4 Information and COMMUNICELION .........oeeeeeeeeeeeee et e e e e e e e e e e e e e e e e e e eaeneees 65
6.5  PhySICal FACIITIES.......coiiiicieecee ettt ere e 69
Chapter T7- ICRISAT INTHE FUTURE ... 71
7.1 [CRISAT TOUQY ...ccuveeeeteee ettt ettt sre e nesre e b e eneenee e 71
7.2 [CRISAT N TN FUIUIC ... et e e e e e e e e e e e e e e e e e e e e e e e e s e e eaeeeeeaaaesesasaaasaaeaaaeaaaeens 72

APPENDIX | Panel Composition and Biographical | nformation

APPENDIX [l Interim Terms of Reference and Guidelinesfor the Fifth
External Programme Review of ICRISAT

APPENDIX Il Itinerary of the EPR Panel

APPENDIX IV  Documents Provided to the EPR Panel by ICRISAT

APPENDIXV  Fourth EPMR Recommendations, ICRISAT s Response
and Action Taken and Fifth EPR Panel Observations

APPENDIX VI List of Acronyms



FOREWORD

This is the Report of the Fifth External Programme Review (EPR) Panel appointed to
evauate the programme and programme management and oversight of the International Crops
Research Institute for the Semi-Arid Tropics (ICRISAT). The membership of the Panel and
their backgrounds are given in Appendix |.

Before appointing the full Panel, the Panel Chair was briefed by the interim Science
Council (iSC) Chair, Emil Javier, and the iSC Secretariat. The briefing included a discussion
of the Terms of Reference for this EPR and the revised Guidelines for the review process
(Appendix 1) as well as issues which the iSC considered important. In conducting the
Review, the Panel was requested by the iSC to interpret the Terms of Reference and the
Guidelines in the light of the new CGIAR focus on science relevance and quality, the new
monitoring and evaluation approach proposed by the iSC, and the need to streamline and
reduce the cost of the review process.

As aresult, the Panel composition and size were specificaly defined for the purpose
of this EPR. Thiswas followed by a design visit of five daysto ICRISAT HQ in March 2003,
which coincided with ICRISAT Board meeting, when the Panel identified the key issues
facing the Ingtitute, and decided not to add to the Panel composition. Although, there was
originally a provision for an additional Panel member and two consultants, none were
appointed as result of the appraisal during the design visit. Further, field visits were kept to a
minimum necessary and undertaken by two Panel members visiting the ICRISAT team in
West Africa, and one Panel member and the iSC Secretariat resource person visiting the
ICRISAT teams in Southern and Eastern Africa. A new feature introduced in this review was
the virtual mode of working, curtailing the length of the main phase visit by half. All of the
above measures were introduced to reduce costs and minimize disruption of work at ICRISAT
while maintaining the credibility and objectivity of the evaluation.

During the design visit, the Panel received briefings from and interacted with senior
management and staff. The Panel attended the meetings of the Board and of the Programme
Committee and the Technology Exchange Committee of the Board, and had a special session
with the Board on issues and challenges facing ICRISAT. Subsequently, the Panel worked in
a virtual mode from home bases until the main phase visit to ICRISAT HQ from 16 to 25
June 2003. During the main phase visit, the Panel worked e ectronically, thus minimizing the
need to produce hard copies. The Panel completed its report by the end of the main phase
visit, and presented the main findings and recommendations to the management and staff
before departing.

The information on which the Panel based its decisions regarding the key concerns
and issues, and its assessments and conclusions were gathered in a number of ways. These
included: visiting the Institute’s HQ for the design visit and main phase visit and interacting
with the Board, management and staff; visiting ICRISAT’s regiona teams in West Africa,
Eastern Africa and Southern Africa; meeting and interviewing ICRISAT’ s collaborators in the
North and the South, including half a day roundtable meeting with a range of nationd
collaborators in India; identifying important issues and obtaining information through a
survey letter to all CGIAR ingtitutions collaborating with ICRISAT, and to al CGIAR
members and regiona representatives. Further, both the iSC and the ICRISAT Board and



management raised issues that they considered important for the review. The Panel itinerary is
givenin Appendix Il1.

The Panel had access to documents and data made available by ICRISAT in advance,
during the virtual phase and during the main phase visit. The Panel aso asked ICRISAT to
prepare specific documents in advance of the design visit, including a document on the
management of relevance and quality of science at ICRISAT.

The iSC Secretariat was responsible for execution of the review under the oversight of
the iSC. The Secretariat provided: documentation covering different aspects of the CGIAR
System; a Panel Secretary/Resource Person to the Panel; logistical and administrative support;
and secretarial assistance. A list of documents given to the Pandl is shown in Appendix 1V.
One of the documents provided by ICRISAT was the response of the Institute to the
recommendations of the Fourth External Review, which is reproduced together with the
Panel’s commentsin Appendix V.



Summary and Recommendations
ICRISAT Today

The Panel believes that there still are substantial opportunities for developing
improved varieties of |CRISAT-mandate crops and compatible agricultural systems that can
contribute to improving the living conditions of poor people in the SAT by increasing the
effectiveness of crop and livestock production. Other research efforts are required to ensure
that the products of crop improvement and farming systems research also achieve desired
impact socially, economically and environmentally. Given growing problems of natura
resource degradation in the SAT, there is a need for international research and national
capacity enhancement in natural resource management, socioeconomics and impact
guantification and assessment. International research and national capacity enhancement can
contribute to the development of improved systems for managing agricultural and naturd
resources of the SAT in countries where national agricultural research systems are weak, such
as many countries in sub-Saharan Africa, but less so in countries in South Asia that have
stronger agricultural research systems.

Scientific and technical advances are occurring with the potential to substantially
contribute to the alleviation of poverty, hunger and malnutrition. These advances provide
additional compelling justification for a continued and stronger international role for
ICRISAT in the SAT for those circumstances where it has a comparative advantage in
research over other organizations.

ICRISAT has gone through some drastic changes during the review period partly in
response to the 4" EPMR and partly due to unexpected changes in leadership. In response to a
recent new vision and strategy, ICRISAT’ s research now is organized into six global research
themes. In Africa, there are three regiona teams — West and Central, Southern, and Eastern,
each with a Regional Representative. The Panel is of the opinion that the restructuring and the
thematic reformatting of research activities have been well-intended. However, because
ICRISAT has not completed its strategic planning exercise, ICRISAT has not yet fully
identified its regional and global priorities in response to the geographically differentiated
needs, challenges and opportunities for IPG research across the SAT. Resolution of these
issuesis central to defining an effective balance in the type and size of research effortsin Asia
compared with Africa.

In response to the 4" EPMR, ICRISAT adopted a new strategic approach in
germplasm research using all necessary disciplines to exploit more scientificaly,
systematically and fully the genetic endowment represented in the genebank. At Patancheru,
GT1 (Harnessing Biotechnology for the Poor) has established a strong biotechnology
programme, which has facilitated molecular evaluation of accessions and the definition of
core collections by the Genetic Resources Unit.

The Panel applauds the demonstrated impact of ICRISAT’ s gene products in Asia and
Africa during the review period. The quality of ICRISATS research on genetic resources and
plant breeding is judged as being very high. The Panel also judges the quality of ICRISAT's
cultivars as being very high. In recent years, several scientists working in the pearl millet,
groundnut, sorghum, pigeonpea and chickpea teams have received major persona scientific
awards. International public goods were generated by the biotechnology programme that have
substantial value for use by public and private sector scientists and consumers. ICRISAT has
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developed large and informative genetic resources and genomics databases for the mandate
crops. Some 94% of the total collection (100,000 accessions) has been characterized over the
last 25 years. The genomic databases are unique and valuable.

The Panels analysis of ICRISAT’s published output suggests that, on average, the
ICRISAT scientific community is reasonably productive in that an adequate amount of its
published work has been deemed of acceptable standard by the global scientific community.
Cause for concern is the fact that, while some themes and scientists have exemplary
publication records, other themes and scientists have publication records that have marginal

quality.

A fundamental issue affecting ICRISAT’s relationships in India is the perceived
degree of overlap in their programmes. The ICAR system is primarily responsible for
agricultural research activities in India. Information available to the Panel suggests that
relations at the scientific and administrative levels between ICRISAT and ICAR have
dramatically improved since the last EPMR.

The Panel feels ICRISAT has pursued the development of appropriate partnerships
with the NARS and other stakeholders.

ICRISAT has properly recognized the need for an effective vision and strategy and
claims to be guided by the seven new planks of the CGIAR derived from its vision of a food
secure world for all. The ICRISAT mission statement elaborates on the vision in that it
promises to pursue the vision while insuring the protection of the environment and in
partnership with many stakeholders. The promise of the mission statement is to conduct
‘Science with a human face'. The Centre's mission focuses on the SAT’s poor and ams to
improve their livelihood.

ICRISAT's dtrategy is to accomplish its mission through problem-based, impact -
driven regiona and local projects that are subsumed in six Global Research Themes (GTs).

ICRISAT's mandated domain of operation is the tropical region with a short growing
season, recurrent droughts, vulnerable soils, and limited run-off. This is, no doubt, one of the
most challenging environments for the pursuit of this mission. The Panel considers it unwise
to make promises that ae quantitative and can or will not be met, but the absence of any
concrete milestones in the Vision and Mission statements that will guide ICRISAT in the
coming years, will make it more difficult to measure accomplishments of the Centre as part of
strategic planning.

The Panel aso notes that, although the Strategy may serve as a broad statement of
principle, it lacks specificity. Particularly, it lacks the context of the major challenges that
shape ICRISAT's agenda. Though the Vision statement acknowledges the differences
between SA and SSA, it makes little effort to analyse these regions in order to differentiate
the major challenges and resulting strategies.

The Panel believes that the comparative advantages of ICRISAT in research are in the
following areas. 1) Developing, maintaining, and enhancing the use of germplasm collections
of its mandate crop species. 2) Breeding enhanced germplasm and, in the short term improved
varieties in some cases, and developing improved breeding methods for its mandate crop
species. 3) Developing improved rainfed, cropping and integrated cropping and livestock
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systems for the SAT in sub-Saharan Africa that include its mandate crop species and
consideration of larger-scale aspects of NRM, such as enhanced watershed and agro-
ecosystem management. 4) Analysis of institutions, policy, commercialization of seed
systems, and the marketing of ICRISAT mandate crops. 5) Generating data and analysis of
the evolution of rural communitiesin the SAT.

In other areas of research, ICRISAT needs to carefully assess its comparative
advantage and should focus on strategic research possibly facilitated by strong partnerships
with ARI’s. ICRISAT will have difficulty in conducting and sustaining research of high
quality in areas where it does not have a clear comparative advantage.

The six global research themes of ICRISAT are: GT1 Harnessing biotechnology for
the poor; GT2 Crop improvement, management and utilization for food security and health;
GT3 Water, soil and agro-biodiversity management for ecosystem health; GT4 Sustainable
seed supply systems for productivity; GT5 Enhancing crop-livestock productivity and systems
diversification; and GT6 SAT futures and development pathways. In addition, a Systemwide
Programme on the Desert Margins (DMP) is managed independently.

The Panel commends ICRISAT and GT1 for its efforts to bring to bear “new science
and tools’ for conservation and improvement of its mandate crops, and for its ground-
breaking achievements in the development of transformation systems and transgenic products
in its mandate crops. The Panel assessment is that ICRISAT should continue to undertake
strategic research on genomics and transgenic product development for SAT crops, and
together with the CGIAR Centres and relevant partners, address the pressing issues on
intellectual property, biosafety and public acceptance of transgenic crops.

The Panel commends ICRISAT and GT2 for its impressive achievements in plant
breeding. In 1998, ICRISAT received the King Baudoin Award for the crop improvement
research of GT2 with pigeonpea. In 2002, ICRISAT gained another King Baudoin Award for
its crop improvement research on chickpea. For GT2, the Panel assessment is that ICRISAT
should rapidly rebuild its plant breeding programmes in Africa, and re-engineer its genetic
resources and enhancement programme in Patancheru. India, by combining staff from both
GT1 and GT2, to further enhance the evolution of the two-pronged breeding strategy for Asia
and Africa.

The Panel believes that ICRISAT should phase out GT3 research in Asia where it no
longer has a comparative advantage, by devolving this research to NARS. These resources
should be redeployed in Africa where they should be engaged in addressing some of the major
challengesin land, water and agro-biodiversity research facing the SAT of that continent.

The Panel believes that GT4 should be involved in more strategic research, including
analyses of anticipated problems confronting the marketing of the transgenic products
ICRISAT is planning to produce.

GT5 lacks critica mass and the Panel believes that it should be restructured by
transferring assessment of feed quality to GT2, ceasing activities in Asia, and integrating the
remaining activitiesinto GT3.

The Panel believes that more socia science resources should be re-allocated from GT6
to the other themes operating in Africa under the leadership of non social scientists, and that
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the work programme should be more sharply focused on strategic assessments and activities
that best inform macro and longer-run priority setting in ICRISAT.

The Panel believes that the current Board understands its role to be one of oversight,
not management as occurred in the past. The Panel considers that the current Vision and
Strategy is of limited help in guiding donors or staff, and that the Board should have
demanded a more elaborate and concrete Vision and Strategic Plan as a basic framework for
its oversight role. Overdl, the Panel considers that the Board has, in the past few years,
become effective in working with management and staff.

Arrival of the current DG marked a new era in leadership at the senior management
level. New vision and programme structures were defined while attention was directed to
reconciling political tensions within and outside the Ingtitute. At the same time, leadership
was provided to further develop the upstream biotechnology and genetic enhancement
programme. The Panel believes this achievement deserves specia recognition. The recent
arrival of a DDG-Research improves the prospect of scientific leadership in the Centre.

The new programme structure involving GT leaders and regional representatives has
lad a foundation for a corporate leadership that is stronger, wiser and confident. This
transformation must involve further delegation of authority to the scientific leadership and
staff, and the strengthening of ICRISAT’s presence in Africa. From a research perspective,
overall, leadership at the Centre seems to have built a credible and coherent system. However,
a disproportionate fraction of the power appears based in SA where finances are centrally
planned and managed.

ICRISAT’s unrestricted resources have seen a significant drop during the review
period, and are expected to decrease further during the 2003-2005 period. Thisisin line with
the trend in the CGIAR System where unrestricted resources decreased from 51% in 1999 to
37% in 2002, and the trend is expected to continue. Serious concerns are being registered by
CBC/CDC/Centres and iSC regarding the negative impact of less than optimal level of
unrestricted funding on science quality and programme effectiveness. The Panel is of the view
that the management and Board should assess the operational and programmatic implications
of managing the Ingtitute in a future with less than 30% unrestricted funding.

The Panel commends ICRISAT for upgrading its communications infrastructure for
connectivity, networking, knowledge exchange, library access, learning and capacity building.
However the Panel seriously questions ICRISAT's comparative advantage in operating a
distance learning initiative of the type and scope embodied in the Virtua University for the
SAT.

|CRISAT in the Future

The Panel takes note of the rapidly changing research environment in Asia. It is also
conscious of the fact that hundreds of millions of the world’s poor are still living in the Asian
SAT. However, thisis now aregion of major economic and technological advances, with the
major SAT country India, having the World' s second largest agricultural research community.
The Panel believes that a traditional IARC, such as ICRISAT, can only make limited
additional contributions to the generation of knowledge in the Asian SAT. National
governments or regional bodies are able to and should be encouraged to take over this role.



The Panel therefore sees a continuing role for ICRISAT in the Asian SAT only in strategic
plant genetic resources and enhancement (PGRE) for the mandate crops.

At the same time it is very clear that it is in the African SAT that the Centre still has
wide scope for generating 1PGs, and maintains clear comparative advantage in many areas of
research. ICRISAT must find away of accomplishing the same successes in Africa as it has
achieved in Asia. For that to happen it needs to better define its longer-term role in SSA and
must build on the fact that SSA is the region where it can have major impacts on devel opment
through the delivery of 1PGs during the next decade.

The Panel considers the efforts so far to transfer of the NRM programme of ICRISAT
to Africa as recommended by the 4™ EPMR as unfinished business. The Panel aso believes
that even a significant part of the conventional plant breeding capability should be re-
deployed to Africa. However, since a world class PGRE programme in Hyderabad would
require more staff than currently exist in ICRISAT, the transfer of conventional breeders to
Africa would necessitate replacement by highly competent regionally or nationally recruited
or seconded Asian scientists.

In the Panel’s view, the most desirable future option for ICRISAT is a win-win
situation in which the African programmes of ICRISAT would be significantly strengthened
while at the same time strategic PGRE research with a global perspective, serving ICRISAT
in Africa and the NARS in Asia is maintained. The Panel believes that ICRISAT should
rapidly restructure its programmes and transfer its Headquarters, and all programmes except
its strategic plant genetic resources enhancement programme, to sub-Saharan Africa.

Finally, the Panel believes that this is a defining moment for ICRISAT. It must seize
the enabling opportunity that now exists for the Institute to transform into a premier Centre of
scientific excellence for the 21% century in the service of the people of the SAT regionsin
Africa and Asia. The CGIAR must offer its full support to ICRISAT to ensure that the
Institute is transformed promptly to ensure that it continues to offer a high return to
investment for many decades to come.
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LIST OF RECOMMENDATIONS

CHAPTERS5-THE GLOBAL THEMES

1.

The Panel recommends that ICRISAT continue to undertake strategic research on
genomics and transgenic product development for SAT crops; and together with the
other CGIAR Centres and relevant partners, address the pressing issues on intellectual
property, biosafety and public acceptance of transgenic crops.

The Panel recommends that ICRISAT should maximize the synergy possible when
GT1 (Harnessing Biotechnology for the Poor) and GT2 (Crop Improvement,
Management and Utilization for Food Security and Health) plus their partners work
closely together to generate International Public Goods for the SAT. ICRISAT should
rapidly re-engineer and rebuild its crop improvement programmes and further enhance
the evolution of the two-pronged breeding strategy for Asiaand Africa.

The Panel recommends that ICRISAT phases out GT3 (Water, Soil and Agrobio-
diversity Management) research in Asia where it no longer has a comparative
advantage, by devolving this research to NARS. These resources should be redeployed
in Africawhere they should be engaged in addressing some of the major challengesin
land, water and agro-biodiversity research facing the SAT of that continent.

The Panel recommends that ICRISAT prioritize and consolidate its activities in
Integrated Pest Management (IPM) and Integrated Disease Management (IDM).
Potential projects should be chosen with priority being given to projects that address
constraints that are important in Africa and are potentially solvable through IPM or
IDM approaches.

The Panel recommends that ICRISAT rationalize the role, scope and objectives in
terms of its comparative advantage in conducting research generating 1PGs in GT4
(Seed systems). This includes addressing the anticipated problems related to
marketing transgenic materialsit will produce. The purposes and goals of GT4 will be
best served if its activities are strongly anchored into appropriate global themes where
interdisciplinarity can be enhanced and resources more efficiently and effectively
utilized.

The Panel recommends that GT5 (Enhancing crop-livestock productivity and systems
diversification) should transfer assessment of feed quality to GT2 (Crop Improvement,
management and utilization) and cease its other activitiesin Asia. The level of staffing
should be increased, and strategic research in sub-Saharan Africa expanded,
particularly in landscape level research on new systems. To ensure coherence in
ICRISAT’ s programmes this theme should be merged with GT3 (Water, soil and agro-
biodiversity management).

The Panel recommends more vigorous implementation of the recommendations of the
CCER of Socioeconomics and Policy Research Programme at ICRISAT, 1996-2001.
More socia science resources should be re-allocated from GT6 (SAT Futures and
Development Pathways) to the other themes under the leadership of non social
scientists and the work programme should be more sharply focused on strategic
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assessments and activities that best inform macro and longer-run priority setting in
ICRISAT.

CHAPTER 6 - PROGRAMME MANAGEMENT AND SUPPORT

8. The Panel recommends that ICRISAT should rationalize the role, scope and objectives
of the Institute in the distance learning for farmers initiative called the Virtua
University for the SAT and provide management with clear guidance on where the
limits of ICRISAT’s interest lie consistent with its comparative advantage in IPG
research. Further, the term University should be replaced with a more appropriate term
such as“Virtual Learning Centre for the SAT”.

CHAPTER 7- ICRISAT IN THE FUTURE

0. The Panel recommends that ICRISAT should rapidly restructure its programmes and
transfer its Headquarters, and all programmes except its strategic plant genetic
resources and enhancement programme, to sub-Saharan Africa.






CHAPTER 1 - INTRODUCTION:

JUSTIFICATION, BACKGROUND AND CONTEXT

1.1 Evolution of the CGIAR

The CGIAR was established in 1971 to support productivity-oriented research to raise
food output, in response to specific food needs in the developing regions. During the 1970s
and the 1980s, the technology-generation research in the CGIAR was directed principally
towards increasing crop productivity and food output. The purpose of the accompanying
socia science research effort was to complement the biophysical effort to help increase food
security through improved production technologies.

Through the 1980s, the international development community began to broaden its
views about development, encompassing human and environmental dimensions. Aided by
notions of human and civil rights, as well as of freedom and empowerment, development
goals were explicitly articulated to go well beyond economic growth and diversification
objectives to include poverty aleviation, equity, and quality of life concerns, including
environmental sustainability. Consequently, in the late 1980s and early 1990s, there was a
fundamental rethink in the CGIAR as to what constituted the central elements of its mission
and goals, what research priorities and strategies could contribute efficiently to their
achievement for the poor in the developing regions.

The international concerns for the poor and the environment led the CGIAR to accept
that it was now addressing poverty alleviation through pro-poor research, and that the social
and cultural dimensions and inclusiveness were just as relevant in achieving its goals as the
more traditional biophysical, economic, policy and institutional aspects. Consequently, as the
1990s unfolded, the research agenda in the CGIAR, athough still focused an increasing
productivity and output, began to pay greater attention to the socia and sociocultural
variables and their interactions with the biophysical, economic, policy and institutional
factors. Particularly, attention was focused on participatory approaches to research, and to the
use and management of the resources needed for the sustained and efficient production of
biological products. Attention was given also to the processes of asset management and
capital formation in the context of sustainable rural livelihoods.

111 Early Years, up to 1990

During the 1970's and 1980's, the CGIAR research agenda was dominated by
commodity and production related activities, with success or impact at the farm level seen
largely through the adoption of modern varieties of crops. Economists in the social science
units at the Centres also contributed, as they do now, to priority setting activities, and social
science activities in some Centres included post-production issues such as post-harvest
management, food processing, and marketing but with the aim of mainly servicing the
commodity improvement programmes. This was in the context of CGIAR’s interest in
Farming Systems Research (FSR), taking the researcher closer to the ultimate clients and their
production, livelihoods and community environments. FSR activities soon led to more
sophisticated village-based socioeconomic studies, OFR and research on common property
resources management, particularly as off-station and regional research programmes



expanded. In its 1987 Review of CGIAR priorities, TAC identified sustainability and NRM as
priority issues. The goa statement read as follows. “ Through international agricultural
research and related activities, to contribute to increasing sustainable food production in
developing countriesin such a way that the nutritional level and general economic well-being
of low income people are improved” .

Initially, this altered interest was seen in the context of sustainable production of
CGIAR commodities. However, at the MTM in Canberrain 1989, CGIAR members declared
their intention to continue emphasizing the CGIAR mandate for research on sustainable
agricultural production, but to expand emphasis to include research on the optimum
management of forests, fisheries and water. Based on TAC's analysis on the possible
expansion of the CGIAR System, the Group at ICW 1990 agreed to include water,
agroforestry, forestry and fisheries into its mandate, inviting [IMI, ICRAF, ICLARM and
CIFOR to join the CGIAR System.

1.1.2 Recent Years, the 1990s

In 1990, TAC concluded and the CGIAR accepted that effective research in NRM
must address both the technical and the human sides of the problem at both the farm and
community levels. To accommodate the expansion of the CGIAR, in 1992, the goal statement
was replaced with a mission statement which read as follows: “ Through international
research and related activities, and in partnership with national research systems, to
contribute to sustainable improvements in the productivity of agriculture, forestry and
fisheries in developing countries in ways that enhance nutrition and well-being especially of
low-income people.” The mission statement was backed up by nine closely related goals. The
first five goas referred to the management of natural resources and the integration of
improved commodities into sustainable production systems. The next three goals related to
socioeconomics and policy environments. The last goal related to al the other goals by
focusing on the development of human resources and on institution building at national or
regional level.

In expanding the CGIAR mission, the old concept of food self-sufficiency was
“replaced” with the concept of achieving food self-reliance, making income generating non-
food commodities and reliance on markets and trade more important to satisfy the basic food
and nutritional needs of low-income people. The emphasis on sustainability placed a greater
emphasis on the natural resource base, ecoregions and partnerships, leading to ecoregional
and other Systemwide strategies to help strengthen natural resource management research and
partnerships with NARS and others. Also, issues related to equity, particularly gender equity,
and common property resources, received increased emphasis.

In the mid-1990s, the CGIAR formally incorporated poverty alleviation and
sustainable food security into its mission and goals. This was a deep and fundamental change
in outlook and vision, and its implications on the nature, ethos and research culture of the
CGIAR System soon began to make a mark. There was an increasing recognition of the
importance of the “context”, both physical and sociocultural, and of the variability and
diversity of sociological contexts, in addressing rural poverty through improved agricultural
productivity. In addition to incorporating a poverty focus into its mission, the CGIAR
introduced a project-based research management system to become output driven and
improve the impact of its research.



The 1997 TAC review of CGIAR priorities and strategies led to refocusing of
CGIAR’s overarching goal which read: “The activities carried out by the CGIAR are
undertaken in order to fulfill both its mission: to contribute, through its research, to promoting
sustainable agriculture for food security in developing countries and its goals: to aleviate
poverty and protect natural resources so as to achieve sustainable food security.” Poverty
weighted adjustments to priorities and resource allocation were recommended by TAC.

1.1.3 New CGIAR Vision and Strategy, and the CGIAR Reform Process

In 2000, the CGIAR adopted a new vision and strategy recommended by TAC. The
vision was defined as “ A food secure world for all”. The overall goal was defined as “ To
reduce poverty, hunger and malnutrition by sustainably increasing the productivity of
resources in agriculture, forestry and fisheries’. The mission was defined as “ To achieve
sustainable food security and reduce poverty in developing countries through scientific
research and research-related activities in the fields of agriculture, livestock, forestry,
fisheries, policy and natural resources management” .

To implement the new vision, an integrated strategy of seven nested planks was
endorsed by the CGIAR. The new CGIAR vision and strategy calls for, inter alia, an
increased emphasis on pro-poor relevant research, on regional and bottom up orientation, on
bringing new science to bear on the often difficult-to-address causes of poverty and food
insecurity, on the reorienting of the CGIAR towards undertaking critical Challenge
Programmes. With these fundamental changes, the CGIAR is entering a new phase in its
development. The new phase requires a much stronger concern for higher standards of
scientific relevance and quality, for keeping pace with state of the art in world research, and
for being relevant, selective and targeted.

Poverty and food security issues are generally conditioned by the national and regiona
political and investment environment and cannot be addressed directly through PG research.
The CGIAR therefore must reconcile the divide or gap that exists across the three elements of
its research strategy - the IPG nature, the poverty focus and the impact orientation — if it isto
remain an effective player in the international agricultural research system. To achieve such
reconciliation, the CGIAR must get the context of its research right; it must generate the most
critical IPG; and it must have impact on income poverty and NRM. In the new CGIAR
strategy, it is the regiona approach to research that has the potential to facilitate the needed
reconciliation and partnership linkages across the research-to-development continuum.

More recently, with the introduction of Challenge Programmes as part of the CGIAR
reform process, the organization of research in the CGIAR is going through a further
transition. For the purpose of defining programme structure, accounting and governance, the
System’s totality of research and research related activities are organized and implemented,
accounted for and governed as a continuum of three basic types or categories of programmatic
arrangements, namely: (i) Centre Core Programmes; (ii) Systemwide Programmes; and (iii)
Challenge Programmes.

Systemwide Programmes cover sets of activities conducted by the Centre among
themselves and with various national and partner institutions with specific objectivesin mind.
However for the most part they are organized and recognized as such to provide scientific
coherence to the totality of System activities on a specific theme or problem area and to
promote efficiency and effectivenessin their planning, implementation and delivery. They are



usually activities no individual Centre can pursue on its own with equal success and those
activitieswhich clearly are best conducted in partnership with others.

Challenge Programmes are organizational instruments designed not only to provide
coherence and direction to System activities on a specific theme or problem area but to
promote efficiency and effectiveness in their conduct as well. They are likewise intended to
provide the System’s impact on its stated goals of poverty aleviation, promoting food
security and enhancing the sustainability of natural resources by drawing in new, additional
partners particularly those involved in development and utilization of the System's research
outputs, as well as those institutions leading global efforts in conventions and initiatives with
similar and/or related goals. However, the introduction of Challenge Programmes is adding to
the difficulties in the CGIAR System because so far it has led to further decrease in
unrestricted funding, a trend which has continued since the early 1990's. Restricted funding is
now generally more than 50%, and is seriously beginning to hurt the quality of science in the
CGIAR System. The decrease in unrestricted funding is seriously beginning to hurt the
quality of science in the CGIAR System.

1.2 The Need for International Research in the SAT

In 1972 the semiarid tropics (SAT) was home for many millions of poor people who
mainly depended on agriculture and often were hungry and malnourished. In response to this
situation, the CGIAR established ICRISAT to serve as an international research centre for
genetic improvement of a set of cereal and grain legume crops that had been neglected by
scientific institutions and were of particular importance to the food security and livelihoods of
people in the SAT. In addition, ICRISAT was to develop improved rainfed farming systems
for the SAT. At that time, relatively little research was being conducted on these crops in this
zone, and many national programmes in the SAT were weak and lacked trained scientific staff
and resources. Major constraints were present due to frequent droughts, heat, soil conditions
that were unfavourable for plant growth, and numerous plant pests and diseases. Not
surprisingly, little progress had been made in developing crop varieties and cropping systems
that were more effective than traditional systems.

By 2003, ICRISAT had contributed to the substantial progress that had occurred in the
development and adoption of improved varieties of the mandate crops and compatible rainfed
cropping systems for them, especially in South Asia. Significant but less progress had been
made in sub-Saharan Africa, especially with respect to the development and adoption of new
varieties. In SAT areas of the Americas ICRISAT has had relatively little activity.

Asof 2003, alarge number of people in the SAT are dtill poor, hungry and
malnourished (refer to Ryan and Spencer, 2001 for sources to the following statistics). In sub-
Saharan Africa, 180 million people were estimated to be hungry in 1995/97 with the number
projected to increase to 184 million by 2015. In South Asia, 284 million people were
estimated to be hungry in 1995/97, but the number was estimated to decrease substantially to
165 million by 2015. Child malnutrition is an insidious manifestation of food insecurity. The
proportion and number of malnourished children were estimated to be greater in the SAT than
in any other agroecological zone. In sub-Saharan Africa, 31 million children were estimated
to be malnourished in 1995 with the number expected to increase by 2020 to 43 - 55 million.
In South Asia an estimated 86 million children were manourished in 1995, but with a
projected decrease by 2020 to 61 - 71 million. It should be clear, therefore, that much remains



to be done to improve human living conditions in the sub-Saharan Africa and South Asia
regions of the SAT.

As of 2003, grains of sorghum and pearl millet are major staple foods of most poor
people in the SAT in sub-Saharan Africa, and they are important foods of many poor people
in the SAT of South Asia. The magjority of the cultivated area of sorghum isin Africa (23 M
ha) with 10 M hain South Asia. Average productivity in the SAT is only 1 ton/ha compared
to 3-5 ton/ha that can be achieved on experiment stations in the SAT. Substantial pearl millet
is grown in West Africa (12 M ha), mainly in the very dry and infertile Sahelian and Sudan
zones, and in India (10 M ha). In southern and eastern Africa 2.5 M ha are grown in 16
countries. Average productivity in the SAT isonly 0.7 ton/ha compared with 2 to 3 ton/ha that
can be obtained on experiment stations in the SAT. Groundnut is amajor oilseed and supplier
of protein for people and livestock and is grown on 9.5 M hain sub-Saharan Africa, 8.3 M ha
in India and 5 M ha in China. Average productivity is only 0.9 ton/ha in Africa and India
compared with 2 to 3 ton/ha that can be achieved on experiment stations in the SAT.
Chickpea is an important source of protein for poor people and is grown on 8 M hain South
Asia with major production in India In sub-Saharan Africa, chickpea is grown in Ethiopia
(2% of world production) and to a smaller extent in Malawi and Tanzania. Average
productivity is only 0.8 ton/ha compared with 2.5 to 3.5 ton/ha that can be obtained on
experiment stations in the SAT. Pigeonpeais grown on 3.8 M hain Indiaand 0.4 M hain sub-
Saharan Africa. It is the classic ‘orphan crop’ in that, other than ICRISAT, few institutions
have conducted significant research on pigeonpea. Y et, it is an important source of protein for
poor people in the SAT and its importance is growing, especialy in Indiaand East Africa.

Research has indicated that important benefits to the efficiency and stability of crop
production can occur when combining cereals and grain legumes in cropping systems. In
addition, residues from sorghum, pearl millet and grain legume crops provide critical feed for
livestock, especially during the dry season, and manure enhances the fertility of the soil.
These linkages result in important synergies when crop production and livestock enterprises
are combined in mixed farming systems. Currently, livestock are a mgor component of
agricultural systems in large areas o the SAT, and their importance is projected to increase
substantially, since as poverty declines, increases occur in the demand for livestock products.
Clearly, there still are substantial opportunities for developing improved varieties of the
ICRISAT-mandate crops and compatible agricultural systems that can contribute to
improving the living conditions of poor people in the SAT by increasing the stability and
efficiency of crop and livestock production. International research and national capacity
enhancement can contribute to the development of these improved agricultural systems for the
SAT in countries where national agricultural research systems are weak, such as many
countries in sub-Saharan Africa, but less so in countries in SAT Asia that have stronger
agricultural research systems. Mutual benefits can come to partners involved in a cooperative
effort involving many countries and an International Centre.

In addition to crop sciences research, other research efforts are required to ensure that
the products of crop improvement and farming systems research also achieve desired impact
socially, economically and environmentally. In this regard, and given growing problems of
natural resource degradation in the SAT, there is aneed for international research and national
capacity enhancement in natural resource management, socioeconomics and impact
guantification and assessment. Scientific and technical advances in agricultural, ecological
and socia sciences, including biotechnology, mathematical modeling and participatory
methods of research and development, have the potential to substantially contribute to the



aleviation of poverty, hunger and malnutrition. These advances provide additional
compelling justification for a continued and stronger international role for ICRISAT in the
SAT for those circumstances where it has a comparative advantage in research over other
organizations as discussed in section 4.2.

1.3 The Evolution of ICRISAT

At the first meeting of TAC in mid-1971, a team was commissioned to examine the
suggestion put forward earlier, when [ITA and CIAT were being established, to address
research needs of humid tropical Africaand Latin America, that an international institute for
improvement of agriculture in the semi-arid tropics be established. It recommended the
“establishment of, along the pattern and principle of IRRI, of ICRISAT to be located in India,
which would serve as (a) a world research Centre for improvement of sorghum, millet,
pigeonpea, and chickpea; and (b) a Centre to promote the development and demonstration of
improved cropping patterns and systems of farming which optimize the use of human and
natural resources in low ranfall, unirrigated, and semi-arid tropics. The team also
recommended that “if major attention is to be given by the Institute to additional crops such as
groundnut, additional resources would be required”. Groundnut was added to the list of crops
in 1976.

ICRISAT began formally on 5 July 1972 with the adoption of its constitution and the
establishment of its Governing Board. ICRISAT defined its forma mandate, as stated in its
1973-74 Annua Report, asfollows. ICRISAT isto:

Serve as a world Centre for the improvement of grain yield and quality of
sorghum, pearl millet, chickpea and pigeonpea. Groundnut will be added as a fifth
Crop next year.

Develop improved farming systems which will help to increase and stabilize
agriculture production through better use of natural and human resources in the
seasonally-dry semi-arid tropics.

Identify socioeconomic and other constraints to agricultural development in the
semi-arid tropics and to evaluate alternative means of alleviating them through
technological and institutional changes.

Assist national and regional research programmes through cooperation and support
and contributing further by sponsoring conferences, operating international
training programmes, and assisting extension activities.

In 1982, the Institute celebrated its 10" anniversary with no further change in its
formal mandate beyond the addition of the ground nut crop. By that time ICRISAT had
research teams or scientists located in Mexico, Mali, Burkina Faso, Niger, Nigeria, Sudan,
Kenya, Maawi, Zimbabwe, and Syria. In 1986, the ICRISAT Sahelian Centre (ISC) was
established at Niamey, Niger, to serve as aregional centre for research and training.

Some two years before its 20" anniversary, ICRISAT developed its first Strategic Plan
which was approved by its Board in 1990. Finger millet was added to the mandate crops
because of its importance in eastern and southern Africa. According to the Plan, ICRISAT’s
strategy for combining research with technology exchange was based on the concept of
centres, teams and networks. ICRISAT Centre in India serves as the global Centre where most
of the strategic and upstream applied research and most of the advanced training is being
done. ICRISAT Sahelian Centre serves as aregional centre where some strategic research and



most of the applied research relevant to the West African semi-arid tropics and training are
conducted.

In 1993, ICRISAT restructured itself into a corporate organization with four regional
entities: Asia, Southern Eastern Africa (SEA); West and Central Africa (WCA); and Latin
America and the Caribbean (LAC). The former ICRISAT Centre comprised the Gorporate
Office and the ICRISAT Asia centre (IAC). The ISC a Niamey served as the regional
headquarters for WCA, together with the teams at Kano, and at Bamako. The facilities at
Matopos (Zimbabwe) served as regional headquarters for SEA, together with teams at
Lilongwe (Malawi), Nairobi and Addis Ababa. No specia facilities for LAC region were
established. For each region, a Regional Executive Director (RED) was appointed for the
management and support of research focused on the main production system of that region.

To facilitate the definition, development, management and conduct of global research
and related projects, a multi-dimensional matrix management system was developed and
introduced in 1994. The axes of the matrix were designed to emphasize shared
responsibilities, goals and outcomes through development and delivery of a global research
project portfolio with disciplinary input and regional foci. In contrast with the earlier
hierarchical set up, the objective of the matrix approach was to devolve the responsibility for
the management of research and resources to project teams and leaders, along with increased
accountability.

At the time of the 1990 EPMR, ICRISAT’s programme comprised 280 projects. In
1995, these were reduced to 22 global projects, and further reduced to 12 in 1997. The
reduction in the number of projects was guided by the need for more focus and integration of
related projects. The research projects were based on the 92 core research themes embedded
in the ICRISAT 1994-98 MTP. The 22 projects were composed of 15 commaodity projects on
5 mandated crops, 4 integrated systems projects that focused on multi-commodity systems, 2
projects on markets and policy and impact assessment, and a genetic resource project. At that
time, ICRISAT allocated 52% of its resources to increasing productivity; 19% to protecting
the environment; 8% to saving biodiversity; 7% to improving polices; and 14% to
strengthening NARS. Regional resource allocation was 56% to Asia and 44% to Africa.

In 1998, ICRISAT restructured its research and research-related activities into four
programmes. Genetic Resources and Enhancement (coordinated from Patancheru); Natural
Resources Management (from Bamako); Socioeconomics and Policy (from Matopos); and
Information Resource Management (form Patancheru), with a portfolio of 10 projects. In
2000, ICRISAT began the formulation of a new vision and strategy to 2010 that was recast
for implementation in 2002. The Institute’s new vision was defined as: “Improved well-being
of the poor of the semi-arid tropics through agricultural research for impact” Its mission was
defined as. “to help the poor of the semi-arid tropics through science with a human face and
partnership-based research, and to increase crop productivity and food security, to reduce
poverty, and to protect the environment in SAT farming systems.”
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Figure 1.1 New ICRISAT O&M Structure (Effective 1 February 2003)
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The current research programme structure comprises six global research themes: GT1
— Harnessing Biotechnology for the Poor comprising five regional projects and with the
Globa Theme Leader (GTL) based at Patancheru; GT2 — Crop Improvement, Management
and Utilization for Food Security and Health (formerly Crop Management and Utilization for
Food Security and Health) comprising five regional projects and with GTL based in
Patancheru; GT3 — Water, Soil and Agro-biodiversity Management for Ecosystem Resilience
comprising four regional projects with GTL based in Matopos, GT4 — Sustainable Seed
Supply Systems for Productivity comprising four regional projects with GTL based in
Nairobi; GT5 — Enhancing Crop-Livestock Productivity and Systems Diversification
comprising three regional projects with GTL based in Niamey; and GT6 -- SAT Futures and
Development Pathways comprising six regiona projects with GTL based at Patancheru. In
Africa, there are three regional teams— West and Central, Southern and Eastern.

Resource allocation across five CGIAR outputs in 2002 was. 10.8% Germplasm
Collection; 31.2% Germplasm Improvement; 29.4% Sustainable production systems; 15.6%
Policy; 13.0% Enhancing NARS. Regional resource allocation was 51.1% to Asia and 48.9%
to Africa

1.4  ICRISAT Responsetothe Fourth EPMR

The 4th EPMR covered the period from 1991 to 1996. The EPMR contained 10
explicit recommendations and 67 more or less strong suggestions. Some powerful suggestions
were not highlighted but could be detected by careful reading of the report. Some of the
recommendations and suggestions in the report, if adequately addressed, would have required
significant changes in the types and extents of financial commitments from the donor
community. However, the downward spiral in core-funding of ICRISAT, already obvious in
1997, has not changed since. The action taken by the Centre should be seen in that light. As
usual, the Institute responded to the recommendations and suggestions and either agreed to
accept them or took issue with them. For the benefit of the EPR, a document was prepared by
ICRISAT laying out the actions taken by the Centre.

The response to the first 2 recommendations related to Genetic Resources research is
worthy of praise. Also the recommendations related to partnership have been actively
addressed but in the area of NRM could still be improved (CCER-NRM). One of the other
major research recommendations, to transfer the NRM programme to Africa, can be
considered as unfinished business (CCER-NRM). Overal, the EPR panel thus considers the
actions taken in the research domain over the past 6 years in response to the 4" EPMR to be
of mixed quality. In part, this may have been directly related to disagreements that existed
within and between management and the board (see chapter 6) which seem to have been
sorted out at the time of this review. There is little doubt that the resulting turbulence has
delayed the ability of the Centre to deal with these issues, but the ever existing or looming
budget crises and the staff adjustments needed to deal with them will have played a role as
well.

ICRISAT’ s action in response to the recommendations of the 1997 External Review is
tabulated in Appendix V, together with this Panel’s comments. The Panel has provided its
assessment of ICRISAT' s actions in the appropriate sections of this report.
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CHAPTER 2 - ICRISAT'SACHIEVEMENTS AND IMPACT

21  Centre-Wide Recognition

During the last five years, ICRISAT has received the King Baudoin Award of the
CGIAR on two occasions. In 1998, ICRISAT was recognized for “its development of high-
yielding and disease resistant pigeonpea varieties and their contribution to agriculture and
human welfare in developing countries.” In 2002, with ICARDA, ICRISAT was recognized
“for developing new chickpea varieties with higher tolerance to drought and heat, and better
resistance to pests and diseases that provide stable and economically profitable yields.” The
significance of these awards is that they are presented only once every second year. It is
remarkable that ICRISAT gained two out of the three awards available during the last five
years in competition with the other fifteen international Centres of the CGIAR. While crop
improvement was a central feature of the awards, the Panel considers them as being Centre-
wide recognition because of the extensive teamwork that took place. The following summary
shows the remarkable achievements that can be made by international Centres in the specific
circumstances where they have a maor comparative advantage over other research
institutions.

Documentation for the 1998 award to the pigeonpea programme shows how ICRISAT
took a crop on which little research had been conducted and transformed it into a much more
important crop. The new varieties and management methods that were developed by
ICRISAT have provided many poor malnourished people in India and other parts of Asiawith
more protein and are beginning to have beneficial impacts in East Africa. Several significant
scientific achievements were identified in the 1998 ICRISAT document “From Orphan Crop
to Pacesetter — Pigeonpea Improvement at ICRISAT”.

A mgor germplasm collection was developed for pigeonpea and classical studies
enhanced scientific understanding of the collection by revising taxonomic classifications and
ideas concerning the centre of origin of the crop species. By exhaustive screening of the
germplasm collection, accessions were discovered with resistance to a major disease,
fusarium wilt, which were evaluated by ICRISAT and a network of nationa programme
collaborators. Through breeding, ICRISAT developed varieties with resistance to fusarium
wilt that economic studies showed to have generated massive benefits to poor farmers. Yields
of traditional pigeonpea were very low for a crop with a growing season of 6 to 10 months.
Innovative reconstruction of the plant by breeding, guided by enhanced understanding of plant
physiology, generated a radical new plant type that opened up new cropping-system
opportunities triggering a major geographic extension of the crop on a world-wide basis,
including a doubling of the crop area in India. The new plant type has a growing season of
only 3 to 4 months and is short and compact, whereas the traditional varieties are tall and
treelike. The new short-duration varieties were shown to require a substantial increase in
sowing density. On-farm trials in India demonstrated that the improved variety/management
package not only enhanced yields considerably, the crop also matured several months earlier
so that farmers could sow their staple post rainy season crops on the same field. Some of the
substantial impacts from the extensive adoption of this system in India were quantified by
economic studies. A basis for future progress in India was established by developing
pigeonpea as the world's first food legume hybrid to go into commercia production with a
yield boost due to hybrid vigor of 25%. Use of hybrid types of varieties is particularly
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important in pigeonpea because pure line varieties are not very stable due to significant out-
crossing (25-30%), although there is not sufficient out-crossing to maintain the crop as open-
pollinated populations. A major pigeonpea improvement project was launched in East Africa
that was coordinated by ICRISAT and resulted in the release of pigeonpea varietiesin Kenya,
Maawi and Uganda.

ICRISAT’s contribution to the research that was recognized by the 2002 award
included developing chickpea varieties and complementary management methods that have
substantially expanded production on residual-soil-moisture rainfed conditions in India. Of
particular importance was the development of short-duration varieties that escape terminal
drought and also have some resistance to heat and fusarium wilt. In addition, innovative
biological control methods have been developed to control pod borer, including a spray
treatment with nuclear polyhedrosis virus that is less hazardous and costly than synthetic
chemical pesticides. A cost-effective technology for producing the nuclear polyhedrosis virus
has been developed and transferred to some villages in India. These management methods and
varieties have revolutionized tropical chickpea farming and the range of the crop has moved
far south of its historical zone. For example, there has been an increase in area cultivated in
Andhra Pradesh state of India from 60,000 ha in 1986 to 400,000 ha in 2002. Concurrently,
productivity in Andhra Pradesh increased from 260 kg/ha in 1986 to 1000 kg/ha in 2002. The
new short-duration varieties of chickpea also have become popular in four other Indian states
and Myanmar. In addition, ICRISAT-derived chickpea varieties have made possible increases
in chickpea production in Bangladesh, Nepal, Ethiopia, Australia and Canada. Some of the
substantial impacts of the new chickpea production systems were quantified by economic
studies (section 2.2.3).

A basis for future progress with chickpea breeding was established by developing the
first DNA-marker-based linkage map in collaboration with ICARDA and advanced research
institutes in Germany and the United States. In the future, DNA-marker-assisted selection
may enhance breeder’ s ability to manipulate traits such as high root mass which ICRISAT has
shown to enhance drought resistance of chickpea grown on residual soil moisture. Also,
ICRISAT has produced transgenic chickpea plants with putative resistance to Helicoverpa
pod borer using Bt genes and soybean trypsin inhibitor. Varietal resistance to pod borer would
represent a major breakthrough, enabling farmers to more completely overcome this critical
pest problem.

2.2 Genetic Resour ces and Enhancement

ICRISAT serves as aworld centre for the improvement of sorghum, millet, groundnut,
chickpea and pigeonpea. The crop improvement work was covered under the Genetic
Resources and Enhancement Programme (GREP) during the period 1998-2001, when
ICRISAT adopted a programmatic structure based on the 1996 EPMR; and GT1
(biotechnology) and GT2 (crop improvement and management) for a brief period during 2001
when a new O&M set up was anchored on six global research themes. During these periods,
ICRISAT went through a period of multiple changesin leadership, reduced funding, paradigm
shifts and downsizing. The Panel highlights the following scientific and technical
accomplishments and impacts achieved during the review period notwithstanding the difficult
and challenging conditions.
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2.2.1 Biodiversity

Collection and repatriation. The Genetic Resources Unit of ICRISAT has had
substantial accomplishments since the last EPMR including collection, maintenance and
extensive characterization of germplasm. The Rgendra S Paroda Genebank at Patancheru
currently has a very large active collection of the mandate species comprising 113,849
accessions (Table 1). In addition, a regiona gene bank of 6,000 groundnut accessions has
been established at Niamey, West Africa to support African germplasm enhancement and
breeding programmes. Since 1997, 52,493 accessions have been placed in long-term storage
in the Patancheru genebank (Table 1) bringing the total number of the accessions under long-
term storage to 76,610 in 2002. The genebank distributed 65,752 seed samples (Table 1) to
users in 80 countries from 1997 through 2002. As part of ICAR/ICRISAT Partnership
Projects, the genebank repatriated to India (NBPGR) seeds of 39,559 accessions during 1998
to 2002. An additional 51,823 samples were used within ICRISAT for evaluation and
regeneration from 1997 through 2002.

Table 1. Current accession holdings and sample distributions
by the
Rajendra S Paroda Genebank, Patancheru, ICRISAT

Crop Species Active collection Placed in long-term Samples distributed

as of 2003 storage during 1997-2002
1997-2002  Tota

Sorghum 36,774 25,198 31,669 16,229

Pearl millet 21,594 9,984 15,150 6,148

Finger millet 5,014 4,620 4,620 6,256

Foxtail millet 1,534 1,054 1,054 1,445

Proso millet 841 e e 193

Little millet 460 0 e e 589

Kodo millet 57 e e 47

Barnyard millet 743 e e 154

Chickpea 17,258 8,713 14,766 11,786

Groundnut 15,419 2,106 6,366 14,605

Pigeonpea 13,548 818 2,985 8,300

Total 113,849 52,493 76,610 65,752

Management and characterization. The value of the germplasm collections by
scientists has been enhanced. Assessments of the genetic diversity of the collections were
made by analyzing passport data, and characterization data and DNA markers. This
information was used to establish core collections. The core collections were characterized for
morphological traits and evaluated for agronomic and quality traits to establish mini-core
subsets. This approach ensured that the cores and mini-cores encompass much of the genetic
variability in the active collections (Table 2). Under-represented world regions in the pearl
millet, chickpea and groundnut collections were identified by anaysis of passport and
characterization data. This information will permit prioritization of future germplasm
collection missions.
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Storage of groundnut seed is expensive. Analysis of eight years of data on storage
established that the old system used in the active collection involving in-shell storage is only
marginally more effective in maintaining seed viability than seed storage. The cost of seed
storage is only 64% that of in-shell storage so seed storage is now being used at the Genebank
for medium-term storage.

Table 2. Core and mini-cor e collections of the |CRISAT mandate crop species

Crop species Number of Number of traits Type of core Number of
accessionsused  used accessionsin the

core/mini-core

Sorghum 22,473 20 core 621
Pearl millet 16,603 11 core 1,600
11 mini-core 504
Chickpea 16,000 22 core 1,956
22 mini-core 211
Groundnut 14,310 14 core 1,704
14 mini-core 184
14 Adsian core 504
Pigeonpea 11,343 11 core 1,255
11 mini-core 133

Wild species and unadapted ger mplasm. New sources of resistance to diseases and
other pests have been found in the collections. Notable of these are resistance to rosette virus,
early leafspot (ELYS), late leafspot (LLS), bud necrosis virus and rust in groundnut; pod borer
(Helicoverpa), sterility mosaic virus, Phytopthora blight (P2 isolate) and cyst nematode in
pigeonpea, and Ascochyta blight, Botrytis grey mold in chickpea. New genes have been found
for cytoplasmic male sterility in pigeonpea which permit the production of hybrid varieties.
Genes for broad spectrum resistance to multiple stresses were identified in wild Cajanus and
wild Arachis accessions. Genes have been found for the yellow endosperm trait (high beta-
carotene content) in an unadapted pearl millet accession from Burkina Faso.

2.2.2 Biotechnology

Significant accomplishments were by made by ICRISAT in biotechnology during the
period under review. Notable achievements are the following:

Wide crosses. Achievements have been made in the use of wild relatives. They have
important genes/traits that breeders could not access due to difficulty in making hybrids
between the wild and cultivated species. ICRISAT now has produced the first hybrids
between pigeonpea and Cajanus platycarpus, thereby transferring resistance to Phytophthora
blight from the wild species. In addition, hybrids were produced between pigeorpea and
Cajanus acutifolius, which transferred resistance to Helicoverpa armigera (pod borer) from
the wild species. For groundnut, hybrids were produced for the first time with wild species
from different sections of Arachis. These wild species have resistance to various foliar fungal
diseases, Aspergillus flavus colonization, which is responsible for aflatoxin contamination,
and some insect pests. Embryo rescue techniques were developed to produce hybrids between
chickpea and the wild species Cicer pinnatifidium. This wild species has been incompatible
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with chickpea when conventional hybridization was attempted and has high levels of
resistance to two major diseases of chickpea, Fusarium wilt and Ascochyta blight.

Applied genomics and transgenics. Prior 1 2000, ICRISAT had lagged behind some
CGIAR centres scientifically and operationally in its efforts to integrate new science and tools
in its crop improvement programme. The Panel considers the establishment and operation of
the Applied Genomics Laboratory as a significant achievement. Its establishment enabled
ICRISAT to develop various IPGs in a short period. These |PGs include developing:

a) de-novo and in-silico microsatellites (SSR) in groundnut, de-novo EST and in-silico
SSR markers for chickpea, SSR markers for pearl millet and pigeonpea in
collaboration with ARIs, which were used to characterize the germplasm holdings of
ICRISAT, to constructs maps for comparative genomics of sorghum and other cereals,
to map traits for resistance to diseases and pests such as stem borer and shoot fly
resistance in sorghum, Ascochyta and Botrytis resistance plus root hairs in chickpesa,
and late leaf spot and rust resistance in groundnut, and to integrate marker technology
through MAS in a pearl millet drought resistance breeding programme.

b) protocols for high throughput genotyping, genomic databases, and ortline laboratory
information/data management system.

c) efficient transformation and regeneration protocols for all ICRISAT mandate crops,
except pearl millet, which ae significant breakthroughs that led to the development
and field evaluation of transgenic products such as groundnut with replicate gene of
Indian Peanut Clump Virus (IPCV), transgenics with a Bt gene for podborer resistance
in pigeonpea, and groundnut with coat protein gene of Groundnut Rosette Assistor
Virus (GRAYV), the latter for eventual deployment in Africa, where the disease is
devastating.

Diagnostics. After many years of research, a mgor breakthrough was made by
ICRISAT in 2000 through the idertification and characterization of pigeonpea sterility mosaic
virus. Another notable achievement is the development of a simple and robust diagnostic
ELISA assay for aflatoxin. Aflatoxin contamination of groundnut grain and its products is a
serious hedth hazard for humans and livestock in South Asia, sub-Saharan Africa and
elsewhere in the world. Available procedures for detecting aflatoxins were time consuming
and expensive and were not suitable for automation. In collaboration with the Crops Research
Institute, Scotland, ICRISAT has developed a simple and robust ELISA assay for quantifying
and estimating aflatoxins which only costs about US$ 1 per sample, compared with $ 8-12 by
earlier methods. Small feed producers and poultry farmersin India are now using this ELISA
assay to evaluate the extent of feed contamination with aflatoxins. The ELISA kit has
potential for commercialization with Private Sector Companies. ICRISAT breeders are using
the assay to develop groundnut cultivars with low levels of aflatoxin in grain. In addition,
ICRISAT is using the assay together with GIS technology to evaluate the extent of the
aflatoxin problem in the human and livestock food-chains.

2.2.3 Germplasm enhancement

Since the last EPMR, ICRISAT has many achievements in germplasm enhancement
that have resulted in substantial beneficial impacts in addition to those discussed in section
2.1 that resulted in the two King Baudoin awards to the pigeonpea and chickpea programmes.
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In the following discussion ICRISAT-derived cultivars refers to either cultivars bred by
ICRISAT or cultivars selected or developed from ICRISAT germplasm. Impacts depend upon
the area on which a new cultivar is grown and the value of the cultivar in relation to cultivars
previoudy used by farmers. Information of this type is available for some of the cultivars
developed by ICRISAT. This discussion only covers those achievements and impacts that
were brought to the attention of the Panel and are considered particularly important.

Pigeonpea. In three states in India, 800,000 ha are cultivated with two ICRISAT-
derived cultivars (ICP 8863 named Maruti and ICPL 87119 named Asha). Maruti has
resistance to Fusarium wilt and early maturity and the total net value of benefits was
projected at US$ 61.7 m in 1996 with an internal rate of return on investment of 65%.
Another four ICRISAT-derived cultivars are being grown on 85,000 ha in southern and
eastern Africa. Sources of cytoplasmic male sterility and fertility restorers have been
discovered that could increase the effectiveness of systems for producing hybrid varieties of
pigeonpea.

Chickpea. A large area of chickpea (7-8 million ha) is now cultivated in India. The
new ICRISAT cultivar ICCV 1, which was adopted in Gujarat State, produced 84% more net
income than the local variety and had a 23% reduction in unit costs of production that would
benefit poor farmers. In five districts of Maharashtra State, chickpea cultivars developed by
ICRISAT occupy 38% of the total chickpea area and bring an additional net benefit of US$ 80
per ha, which represents an increase in net returns of 86% over that of the local variety,
Chafa. In five districts in Andhra Pradesh State, ICRISAT chickpea cultivars are used in 33%
of the area and bring an additional net income of US$ 55 per ha compared with the traditional
major variety, Annigeri. With respect to other countries, ICRISAT-derived chickpea cultivars
have been released and adopted by farmers in Bangladesh (14,000 ha), Myanmar (120,000
ha), Ethiopia (30,000 ha), Canada (160,000 ha) and Australia.

Groundnut. Several ICRISAT-derived cultivars have been adopted in India with a
roughly estimated area of the new cultivars of 500,000 ha in 2003. Substantial progress also
has been made in Africa. The medium-maturity ICRISAT cultivar CG7 is being grown on
30,000 hain Maawi and has been adopted by 50% of farmersin Zambia. A medium-maturity
ICRISAT-derived cultivar with rosette virus resistance, ICGV-SM 90704, was released in
Malawi in 2000. The early maturing ICRISAT-derived cultivar Nyanda is becoming popular
among farmers in drought-prone areas of Zimbabwe where it is being grown on 10,000 ha.
From materials supplied by ICRISAT, the Seed Co. Limited of Zimbabwe has identified a
short-duration rosette virus resistant cultivar for release, ICGV-SM 99537, that should further
enhance the stability of groundnut production in drought-prone areas of southern Africa. An
early maturing ICRISAT-derived cultivar, ICGS 36E, has been adopted on 20,000 hain Mali.
A foliar disease resistant cultivar, ICG 7878, also has been released that is enhancing the
livelihoods of the poor in the Kolokani region of Mali. Several confectionary groundnut
cultivars bred by ICRISAT have been shown to be very effective when grown under irrigated
conditions in Senegal. An early maturing rosette virus resistant cultivar bred by ICRISAT,
ICGV-1S 96894, has been released in Nigeria, the largest groundnut producer in Africa. This
cultivar has restored farmers confidence in growing groundnut while confronting the most
devastating disease of the crop in sub-Saharan Africa— the disease caused by the rosette virus.

Pear| millet. The greatest impacts have occurred in India with some impact in Africa.
Hybrid varieties are grown on 60% of the pearl millet area of India and 60 of the 70 hybrids
that were cultivated in 2002 have ICRISAT-bred parental lines or were developed from
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ICRISAT germplasm. Most pearl millet seed production in India is done during the summer
by farmers in Andhra Pradesh and Gujarat States. One district of Andhra Pradesh
(Nizamabad) is estimated as generating an additional income of US$ 2.5 million per year to
these farmers. The ICRISAT-bred open-pollinated cultivar, ICTP 8203, was released in
Maharashtra and Andhra Pradesh States and has been adopted on 100,000 ha within one year
of its release. The success of ICTP 8203 and related cultivars demonstrated that the iniari
group of landraces is the most valuable germplasm of pearl millet identified to date.

With respect to Africa, openpollinated cultivars have been released that often had
improved adaptation to terminal drought through earlier flowering and shorter cycle length.
The ICRISAT discovered landrace Okashana 1 is currently grown on 100,000 ha in Namibia
accounting for 50% of the total pearl millet area in the country. The ICRISAT-derived
cultivar GB 8735 is grown on 30,000 hain West Africa and SOSAT-C88 is grown on 50,000
ha in Nigeria. In Tanzania, the ICRISAT-derived cultivar Okoa has been adopted on 80,000
ha which is 27% of the total pearl millet aea in the country. The ICRISAT-derived cultivar
ICMV 221 has been adopted on 40,000 hain Kenya and Eritrea.

Sorghum. Substantial impacts have occurred in both India and Africa. Hybrid
varieties are grown on 4 million ha (80%) of the rainy season production area and 1 million ha
of post rainy or rabi-season area in India. Out of 50 hybrid varieties that are being grown,
70% were released by the private sector and 75% of them were bred using ICRISAT-derived
parental lines or germplasm. Eight private seed companies acknowledged that their most
promising hybrids were based on ICRISAT-bred germplasm. The private sector has joined the
sorghum hybrid parents diversification consortium, which is similar to the pearl millet hybrid
parents consortium, and provides continuing grants to the ICRISAT breeding programme
which illustrates how much they value ICRISAT-bred germplasm. The diverse male-sterile
and restorer lines developed by ICRISAT are of substantial value to many nationa
programmes. A total of 70,665 seed samples of these lines were supplied to 52 countries
during 1996-2001.

With respect to Africa, ICRISAT-derived inbred-line cultivar Macia is grown over 20
to 30% of the sorghum area in Eritrea, Kenya, Mozambique, Namibia, Tanzania and
Zimbabwe. Inbred-line cultivar Gadam el Hamam is being adopted by farmers in Kenya, and
Pato is being adopted by farmers in Tanzania. An ICRISAT-derived inbred-line cultivar,
Phofu, which has adaptation to late-season drought due to early maturity and stay green
foliage, has been adopted by 21% of farmers in Botswana. ICRISAT-derived inbred-line
cultivar S35, also called ICV'S 111, has achieved 10 to 15% adoption in Nigeria and Ghana,
and ICSV 400 is popular in Nigeria. The extra-early inbred-line cultivar CSM 63 is being
accepted by farmers in West and Central Africa. Seven new lines belonging to the Guinea
race of sorghum have been released by the ICRISAT breeding programme in Mali. This race
is grown by many farmers in Mali and some farmers in other countries in West Africa. Prior
to this time only landraces of Guinearace sorghums were available to farmers.

2.3 Crop and Natural Resources Management

ICRISAT has made important achievements in integrated pest management (IPM) in
India. Working with NARES and NGOs in a participatory mode with farm communities, they
developed IPM methods for controlling legume pod borer in both pigeonpea and chickpea.
These IPM methods combine new technologies, such as biological control using a virus and
fungi, with traditional techniques, such as manual shaking and taking advantage of birds by



17

placing perches in fields. ICRISAT developed a relatively simple and practical method for
producing the virus that is used in the biological control. The IPM approach is being adopted,
and in the first “IPM village” in Maharashtra State almost no insecticide is being used and
production costs have been substantially reduced.

Of equal high quality are ICRISAT’ s achievements in integrated disease management
(IDM) in Asia. Techniques were developed for reducing botrytis gray mold in chickpea that
have been adopted by 10000 farmers in Nepal. For groundnut in India, reductions in collar
rot, stem rot and bud necrosis have been achieved by using resistant cultivars. Combinations
of resistant cultivars, early sowing and appropriately timed fungicidal sprays have been shown
to substantially reduce yield losses caused by foliar diseases. In 2000 there was a sudden
outbreak of a serious peanut stem necrosis disease in Andhra Pradesh that caused extensive
damage with an estimated loss of US$ 60 million in one year. The causal agent of this disease
(tobacco streak virus) and its dternate hosts were identified, and a package of control
measures was devised by ICRISAT and its partners that was adopted on 0.5 million ha in
2001. Since then, the State Department of Agriculture in Andhra Pradesh has taken over
responsibility for extending the IDM package and ICRISAT staff provided technical back

stopping.

The EPR Panel had greater difficulty detecting any substantial verified achievements
in the Natural Resource Management Programme (NRMP).

ICRISAT claims the following IPGs from the NRM work:

1) Improved participatory research methodologies for NRM

2) Improved simulation modeling capability and application in smallholder farming
systems research

3) Methodologies for watershed development and soil fertility management

4) Introduction of legumes into rice and wheat fallows

The EPR Pand first examined a centre commissioned externa review (CCER)
conducted in 2000. The CCER team cautions that any claims of success in the NRM field
(such as micro-dosing of fertilizers) could be challenged as they have many creators and
advocates. They are positive sign of the quality and effectiveness of the partnership. The
Watershed research was judged as dassical, yet of little significance to farmers so far (see
also IFPRI Research Report 127). Although the CCER Panel felt that the potential impact of
the NRM research might be large, the report warns that ICRISAT is under pressure to prove
that the returns on the investments in NRM research, particularly the modeling work, will
have a pay-off in the near future. The Panel took note of the fact that ICRISAT has recently
received funding for participatory watershed development in Asia. Thisisan indication of the
continued interest of some donorsin this area of work.

Systems diversification through the introduction of legumes into rice and wheat
fallows has been pursued in the Indo-Gangetic plains of South Asia. This system
improvement was built on extensive nutrient balance studies involving legumes carried on-
station and on-farm, followed by the use of GIS to identify the potential for, as well as
potential sites for, legume diversification.
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As a second source of information, the briefing report ICRISAT prepared in February
2003 for the EPR Panel made mostly the same claims as the earlier briefing paper prepared
for the CCER. The ICRISAT document adds as an accomplishment, the approach to
community-level fertilizer introduction being explored in collaboration with the FAO in Niger
(Warrantage). This approach is a progression of earlier pilot studies conducted with IFDC-
Africa with funding from the World Bank and USAID. The project adopts the
ICRISAT/IFDC/University of Hohenheim micro-dosage approach and is largely financed and
coordinated by the FAO with assistance from the micro-credit scheme of GTZ. Farmers are
given credit against secure stockpiling of their grain following harvest in order to pursue
alternative income generating activities, and return the credit when they sell these products at
competitive prices late in the dry season. The FAO representative in Niger emphasized the
importance of the partnership with ICRISAT in this pilot scheme, but the current scientific
contribution of ICRISAT appears small. Surprisng to the EPR Panel, necessary
accompanying research, such as long-term studies to assess the accumulated effect of micro-
dosing or the proposed elimination of K from the fertilizer recommendation for the
Alfisols/Entisols-complex of West Africa has not been taken up by ICRISAT. The soil
fertility problems of Africaremain largely unsolved.

24  Socioeconomics and Policy

Over the 1996-2001 period the CCER noted that the Socioeconomics and Policy
Programme made five main types of contributions towards achievements of ICRISAT’s
goals:

1) Helping to set ICRISAT’s research priorities and the definition of its research
agenda

2) Contributions to the socioeconomics knowledge base for the SAT

3) The development of analytical and methodological tools for use by NARS

4) Provision of information and analysis to inform policy making

5) Strengthening capacity among national partners

With regards to its mandate of producing IPGs, this Panel concurs with the CCER that
social scientists have made some methodological/analytical contributions including:

1) Approaches to developing typologies of production systems that combine
socioeconomic and agroecological factors using participatory approaches

2) Development of conceptual frameworks for analyzing institutional change and
networks in agricultural innovation systems, with specia references to public
interactions and post harvest systems

3) Contributions to experimental economics, especially pilot action research on input-
supply strategies for small or marginal areas (e.g. pilot testing of small packs of
seed and fertilizer)

4) Contributions to trade analysis for decision making in the setting of research and
development agendas

However, the contributions have been less than should have been expected, given the
size of the programme and the history of significant contributions to knowledge made in
previous periods. For example, although Village Level Studies (VLS) data collection was re-
launched in 2001, only a small start has been made by ICRISAT in studying the dynamics of
change using the database which is ideal for such analysis. Impact assessment studies used
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standard economic surplus methods, and missed the opportunity as probably the activity
consuming the largest proportion of socioeconomics budget in the CGIAR, to make
contributions to tackling current methodological issues in impact assessment. These include
the problems of partitioning benefits between NARS, IARCs and extension systems, or
analysis of the impacts of unintended or inappropriate outputs within the CGIAR. An
encouraging start has however very recently been made in identification of difficult
methodological issues in assessment of NRM impacts.

None the less GT6 and its forerunner, the Socioeconomics and Policy Programme
have had discernible impacts in a number of areas, as shown by the examples in the CCER.
These include impacts within ICRISAT (regular contributions to priority setting and
alocation of resources), impacts on policy (re-designing of emergency seed distribution
systems in Southern Africa, increased funding of ICRISAT programmes), impact on NARS
capacity (priority setting and impact analysis), impacts on the private sector (revised
approaches to seed marketing in Southern Africa), and impacts on gender analyses.

25 Information Management

According to ICRISAT, accomplishments in information management during the
review period include: the establishment of an institute-wide information platform, or a global
intranet; the eLibrary initiated through IRMP in 2001; and the setting up of five types of
learning initiatives: scholarly studies, joint project attachments, specialized skills course, ICT-
enabled learning, and computer-based tutorials. ICRISAT adopted a MS-Window based
client-server computing architecture, a transition from the VAX computing platform. It aso
created an institute-wide connectivity and networking infrastructure, offering a virtual
collaboration and conferencing facility, and established a Internet web site service for the
entire Institute. In the area of library and documentation, ICRISAT developed an Electronic
Library.

All the above listed accomplishments are considered by the Panel as “moving forward
with the times” in making use of the potential of ICT for connectivity and networking, and for
information sharing and dissemination. ICRISAT is commended for the emphasis on
knowledge sharing within the Institute, and the establishment of an Institute-wide information
platform, or a global Intranet. The pilot ICT-based open distance learning initiative for
sharing information and knowledge, and skills with poor communities is dealt with in section
6.4.
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CHAPTER 3 - QUALITY OF ICRISAT RESEARCH, OUTPUTSAND STAFF

3.1  Priority Setting

Since the last EPMR, there has been little in the form of a formal mechanism in place
a ICRISAT by which priorities ae set, even though the staff continued to contribute
methodological papers on the subject. Under pressure of the donor community, the Centre has
increasingly taken into consideration the development agenda of the community and of the
stakeholders. As pressure on the budget increased, ICRISAT has strategically broadened its
scope and interacted with an ever increasing number of stakeholders and donors, greatly
complicating the resolution of diverging agendas and reconciliation of these diverse interests
with the mission of the centre.

For a view of the evolution in priorities as the Vision and Strategy of the Centre has
shifted the Panel first consulted the Medium Term Plans (MTPs). Although these provided an
insight into the project portfolio dynamics, the frequent restructuring of the research
programme structure makes an analysis of the changes in priorities difficult to discern. The
Centre’s MTPs generally provided the results of a presumed priority setting exercise but little
in terms of how thiswas arrived at.

The Panel requested the Centre to indicate which areas of research were dropped, de-
emphasized and taken up in the past 7 years, and why. The response showed that large parts
of the research agenda were terminated because the mission was acconplished or because the
problem had resolved itself or was not likely to be solved with the resources at hand. But,
many topics also were dropped because of alack of funding, in part due to donor fatigue. The
areas taken up were largely in line with the newest Vision and Strategy

By its own admission, the Centre lacked a deliberate process of weighing one option
against another in generating its research agenda during the review period. Thisis surprising
given the wide mandate and the multitude of challenges of the Centre in terms of geography,
disciplines, crops and production systems. The result has been a rather scattered, sometimes
poorly balanced research agenda over which opportunities for funding and personal interests
have had undue influence. This is not to say that ICRISAT has not addressed very serious
issues and has not been successful.

The Centre is aware of the problem and since 2000 has been engaged in a full-fledged
regional and global priority setting exercise which is based on the Vision and Strategy Until
2010 (see section 4.1). This has been very much welcomed by its staff. The results and
effectiveness of this priority setting exercise mechanism will need to be assessed in the years
to come.

3.2 Publications

In the period 1996-2002 ICRISAT scientific staff produced a total output of 2241
separate documents. Both peer reviewed scientific journal articles (694) and
conference/workshop papers (727) appear to be standard outlets for research results. After
declining between 1996 and 1999, the number of publications increased significantly (Figure
3.1). Thisindicates that the current staff of ICRISAT has shown an increase in productivity in
the second half of the review period, asfar as scientific publications are concerned.
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Figure 1: Annual number of publicationsat |CRISAT, 1996 — 2002
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For the staff working at ICRISAT in 2002 the average output was 2.0 journal articles
and 2.5 conference papers authored per scientist per year. There was substantial variation in
average number of publications per year per scientist, ranging from 0.14 to 7.43 for journad
articles, and 0.4 to 14.0 for conference papers (for staff that had spent at least 2 years at
ICRISAT). For journal articles, the averages for GT1 and GT2 scientists are above the mean,
while those for the other GTs were significantly less than the mean (Figure 3.2).
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The numbers for refereed journal articles are similar to those for ICARDA in the
1994-1998 period (germplasm enhancement - 2.6, production systems— 1.6, INRM — 0.5, and
socia sciences 0.4). They substantially exceed figures reported in the 2001 5" Externa
Programme and Management Review of IITA (crop improvement - 1.6, INRM <1,
socioeconomics <0.3). Likewise, at ICRAF al internationally recruited scientists and
postdocs produced an average of 1.64 published items of all typesin the period 1993-1997.

At the request of the Panel, ICRISAT analyzed the citation of its journal publications
using the ISl (Institute for Scientific Information) Essential Science Indicators. About half of
all the journal articles published by ICRISAT arein journals (137) that either do not have an
impact factor (IF),* or are not covered by the ISl database (too recently established, local
journals etc.). This suggests that ICRISAT scientists are either targeting poorer quality work
towards such outlets, as they assume they cannot get them published in the premier league of
journals, or they are targeting such journas to ensure that their information reaches a
preferred intended audience other than that of scientists who have easy access to
comprehensively stocked libraries. ICRISAT management believes that the latter is the more
convincing rationale and give the example of The African Crop Science Society Journa (15
entries in the data base) which has no impact factor attributed to it, yet ICRISAT scientists
use such outlets because they reach many NARS collaborators and others in sub-Saharan
Africawhereas papers in the premier |league journals may not do so.

Of the journals that have an impact factor in the ISl database just over two thirds of
ICRISAT articles were published in 79 journals with impact factors ranging from 0.1-1.0.
These included, most popularly, papers in Crop Science (IF 0.69), in the Journal of
Agricultural Science, Cambridge (IF 0.67) and in Euphytica (IF 0.62), which are highly
respected journals. At the “highest end of the spectrum” about one third of the articles
published in IF journals had impact factors ranging from 1.02 to 7.25. Popular journalsin this
category were Theoretical and Applied Genetics (IF 2.36), Plant and Soil (IF 1.22), Field
Crops Research (IF 1.07) and Plant Disease (IF 1.02).

In terms of numbers of citations per paper there is aso a big variability. Many papers
received no citations in other 1Sl covered journals. However, the top two ICRISAT papers
with 94 and 32 citations respectively are very creditable (substantially higher than the top
publications at two other recently reviewed CGIAR Centres). It should be noted that these
two papers are of importance to agriculture well beyond the SAT regions and have thus
reached a scientific public which would otherwise be less interested in quoting ICRISAT
mainstream publications.

The Panel concurs with management that the analysis of ICRISAT’s published output
suggests the ICRISAT scientific community, in general, is reasonably productive and an
adequate proportion of its work (journal articles in journals with adequate |F and books and
book chapters from reputable publishers) has been deemed of acceptable standard by the
global scientific community.

! The number of all current citations to source items published in ajournal over the previous two years and
dividing by the number of articles published in the journa during the same period --- aratio between citations
and recent citable items published
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3.3 Genetic Resour ces, Cultivarsand NRM Products

3.3.1 Geneticresourceand cultivars

The quality of ICRISATS research on genetic resources is judged as being very high
since the last EPMR. The last EPMR considered this to be ICRISAT’ s greatest success (their
page xiii). The many accessions of the ICRISAT-mandate crop species in the gene bank are
valued by the world-wide scientific community in that many seed samples have been
requested and distributed to scientists in many countries. The gene bank is reasonably secure
in that a majority of the accessions have been placed in long-term storage. Much germplasm
has been extensively characterized by ICRISAT, and use of the main collections has been
facilitated by establishing core and mini-core collections. The ICRISAT sub-Panel Report in
March, 2000 of the Systemwide Review of Plant Breeding Methodologies in the CGIAR
made the following assessment (their page vii). “The ICRISAT Genetic Resources
programme continues to ably undertake its charge for collection, preservation, and
management of germplasm. The recent shift in its magor efforts from collection to pointed
rescue, analysis, and description of diversity in its crop germplasm is positive and timely.
Research initiated in establishing core collections, genomic analysis of diversity, screening,
characterization, and enhancement of wild relatives for important and rare agronomic traits,
studies on assessment of farmer management of genetic resources will all greatly enhance
breeding efforts of the mandate crops everywhere” The EPR Panel agrees with this
assessment, except to note that much more has been achieved in severa of the areas since the
assessment of the sub-Panel in March, 2000, for example the work on establishing the core
collections has been completed. Also, the assessment of farmer management of genetic
resources appears to have been transferred to other research units of ICRISAT, which appears
to be appropriate, and was implicitly recommended by the Sub-Panel (their section 7.6 on

page 32).

The Sub-Panel claimed (their page vi) that “Plant Breeding at ICRISAT has been the
strength of the Institute in the past. A great deal of the global contribution that the institute has
made is due to its plant breeding efforts.” The EPR Panel fedls that this also is valid for the
last decade. ICRISAT-bred germplasm is valued as indicated by the extensive use of
ICRISAT parental lines in developing hybrid varieties of pearl millet and sorghum in India,
and the private sector financial support for the sorghum and pearl millet breeding programmes
as was described in section 2.2. The quality of ICRISAT’s cultivars is judged as being very
high. As was pointed out in section 2.1 on Centre-wide recognition, ICRISAT received King
Baudoin Awards in 1998 and 2002, principally for the pigeonpea and chickpea cultivars that it
developed. Additiona information on the quality of the cultivars developed by ICRISAT for
al of their mandate crops, as judged by the extent of their adoption by farmers and their
economic impacts, is presented in section 2.2 on achievements and impact in crop
improvement. It is noteworthy, that in recent years several scientists working in the pearl
millet, groundnut, sorghum, pigeonpea and chickpea teams have received major personal
scientific awards that testify to the quality and importance of their research on crop
improvement.

International public goods are also generated by the biotechnology programme (GT1
and its forerunner, GREP-P5) that have substantial value for use by public and private sector
scientists and consumers. Notable IPG’s are the following: (1) various intermediate products
of interspecific crosses between cultivars and wild species, which have provided breeders
with useful traits to develop hybrids in pigeonpea and disease-resistant cultivars of groundnut
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and chickpea; (2) applied genomic technologies (maps, markers, mapping populations, pre-
breeding lines, database) and methods (MAS for disease resistance) developed in pearl millet,
sorghum, chickpea and groundnut; (3) breakthroughs in regeneration and transformation
technologies (protocols, transgenic lines) that have opened-up opportunities for developing
transgenic products of ICRISAT's mandate pulse crops; and (4) an ELISA assay developed
for detecting aflatoxin that has the potential to solve mgor problems relating to the
occurrence of this damaging toxin in human and livestock food and feed chains.

3.3.2 NRM products

The quality and extent of international public goods developed by ICRISAT in natural
resource management was not clear to the EPR Panel (refer to section 2.3 for a discussion of
the difficulties of assessing the achievements and impact in NRM since the last EPMR).
However, the various IPM and IDM technologies developed for the grain legume crops
appear to be of high quality and are being adopted by many farmers.

34 Databases

Socioeconomics database. A number of ICRISAT databases are in the public domain,
and can be ordered online at the ICRISAT web site. They include data from Village level
studies (VLS), District level studies, and Research Evauation and Impact Assessment
(REIA).

ICRISAT Economics Programme initiated VLS at six locations in Andhra Pradesh
and Maharashtra states in India in May 1975. They were extended to Gujarat in 1980 and
Madhya Pradesh in 1981 in India and few villages in Burkina Faso and Niger in Africa. Data
collection ended in 1985. Only the Indian data set is available in the database. The major
objective of Village Level Studies (VLS) was to understand the socioeconomic,
agrobiological, and ingtitutional constraints to agricultural development in the semi-arid
tropical (SAT) area.

The District level database contains district level data for 384 districts in 13 States in
Indiafrom 1966 to 1994, containing statistics on area and production under major crops, etc.

The REIA database contains information on - research themes, core and
complementary funding, ICRISAT research output, constraints limiting adoption and
diffusion of technologies, and gender analysis of groundnut production technology adoption
and diffusion.

The databases are in high demand. Over the last 3 years 98 requests were filed, with
the vast majority (56%) naturally from India, followed by the US (19%) and Europe (16%).
The Panel commends ICRISAT for making the databases available on line. They are of good
quality, and the VLS data has proved to be one of ICRISAT’s most valuable contributions to
the knowledge on the socioeconomics of the SAT in India. While the Burkina Faso VLS data
is apparently available on request for those that know about it, the Panel is disappointed to
note that ICRISAT has not made similar investments in putting the African VLS database in
the public domain as has been done for the Indian database.
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Genetic resources and biotechnology databases. ICRISAT'S genetic resources
database contains information on the germplasm holdings of ICRISAT' s mandate crops.
sorghum (35000 accessions), pearl millet (20500 accessions), chickpea (16990 accessions),
pigeonpea (12550 accessions) and groundnut (14000 accessions), as well as an additional
collection of small millets (7000 accessions). The database contains information on passport
data (23 fields), agronomic-morphological characterization data (14-21 traits depending on
the crop) and evaluation data on resistance to biotic/abiotic stress as well as quality
parameters. On average, 93.75% of the total collection has been characterized over the last 25
years making the database the largest and one of the most comprehensive databases of these
SAT crops. The Systemwide Information Network for Genetic Resources (SINGER) has
recognized that ICRISAT’s genetic resources database is one of the best among the CGIAR
Centres. Although no data exists on the number of visitors accessing the sites, it is perceived
that the database has been accessed extensively based on the number of online seed requests
received by the Genetic Resources Unit. This database can be accessed through the intranet
and internet websites of ICRISAT and SINGER. It has various links to other related sites.
However, the user must be knowledgeable enough to navigate the web to be able to access the
particular information needed.

The genomic databases of the Applied Genomics Laboratory (AGL) can be grouped
into three categories. These are:

Databases of ICRISAT-generated materials (13,936 total records) — cloned SSRs
from groundnut and ESTs from chickpea; sorghum DNA marker-based maps
(comparison of 14 maps); sorghum and rice synteny

Searchable sequence databases developed from public domain databases
(1,062,238 total records) — unique subsets of SSR containing ESTs (36, 503
records) from sorghum, Medicago and soybean have been identified for
microsatellite marker devel opment.

Searchable databases of other related legumes and cereals (8,429 total) — unique
subsets of public domain full sequence SSRs and annotated EST's of rice, soybean,
Medicago, cowpea, pea, Vicia faba, lentil, lupin, stylos, Phaseolus bean and
mungbean)

The Panel commends ICRISAT for developing in such a short period, a relatively
large and informative database of these less researched mandate crops. The sizes of these
databases will increase further once the data from ICRISAT generated markers (SSRs from
groundnut and ESTs from chickpea) are completed. These genomic databases could be
characterized as original, unigue, and of immense value considering the manner in which
these were constructed. Data in the genomics databases is only available on the intranet until
associated journa publications or theses are accepted whereupon it is internet enabled. A
small proportion of marker data is proprietary and will only ever be available to ICRISAT
scientists and collaborators under its staff confidentiality clause. This interna policy of
restricted access has been lamented by some of the NARS interviewed by the Panel. Although
the Panel is very pleased to note that ICRISAT has initiated to place some of the databases in
the public domain, efforts must be exerted to make these databases available to the larger
community as soon as possible if they are truly to be considered as | PGs.
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35  Partnerships

As stated in the Foreword to the current Vision and Strategy document, ICRISAT’s
goal isto harness the power of technology for development, food security, poverty alleviation
and environmental protection, targeted at poor rural families in general, and women in
particular; targeted at specific goals and implemented through genuine partnerships. A CCER
on the topic was commissioned in 1999, and gave guidance for improving the Centre's
activities. In arecent survey among scientists, partnership building was ranked 10" among the
97 output items clearly indicating the importance ICRISAT assigns to the activity.

3.5.1 Host Country Linkages

Host country linkages of any CGIAR Centre always warrant special consideration.
India has the largest share of ICRISAT’s target clientele, the poor people of the SAT. It has
aso avery strong NARS and huge resources including human and financial capital. The last
EPMR pointed out that the fundamental issue affecting ICRISAT’s relationships in India is
the perceived degree of overlap in their programmes. It suggested that ICRISAT should
resolve this problem besetting the relationship between ICRISAT and the ICAR system, the
institution primarily responsible for agricultural research activities in India. Information
available to the Panel suggests that relations at the scientific and administrative levels
between ICRISAT and the ICAR system have dramatically improved since the last EPMR. In
addition to its long standing collaboration with ICAR, linkages have expanded to include
universities, other public institutions and private sector and foundations in India. Thus
enhanced host country ties were achieved through new partnership models, which included
the incubator and biotechnology research parks, active participation in bilateral projects and
joint R&D project planning and implementation. The Panel judged these developments as
very positive and vital to ICRISAT’s continued success in its delivery of its global products
and services. The Panel commends ICRISAT for going out of its way not only to resolve the
problem but for its efforts to enhance its relationships in India.

3.5.2 Linkagesin Asiaand Africa

Partnership building activities at ICRISAT cover a wide range. In Asia a formal
approach to collaboration and partnership-based research was initiated in the mid-eighties
with the formation of regional networks. Based on feedback from Asian NARS who wanted a
single-window for all partnership—based research with ICRISAT, the Cereals and Legumes
Asia Network (CLAN) was formed in 1992. It has established mechanisms for partnership
among the 13 network member countries, and between ICRISAT and member country NARS.
Consequently, al research collaboration, both bilateral and multilateral, employs the CLAN
umbrella. Activities involved regional coordination of R&D activities, priority setting for
ICRISAT research, building of linkages with the regional Asia-Pacific Association of
Agricultural Research Institutions (APAARI), as well as activities along the strategic-basic-
applied-adaptive research continuum.

In Africa partnership arrangements range from posting of ICRISAT scientists into
NARS to enhance partnership and collaboration, and other bi-lateral, multi-lateral, joint
research activities through special projects involving the private sector, NGOs and farmer
organizations. In addition, there have been ecoregional and Systemwide initiatives, capacity
building, networking, active participation in NARS Programme reviews and the devel opment
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of medium term plans, participation of NARS in ICRISAT regional planning meetings,
attendance at NARS planning meetings, research reviews and consultancies by ICRISAT or
NARS in their domains of comparative advantage, as well as a visiting scientist scheme.
ICRISAT has also established a number of regiona hubs to address the research needs of the
Sub Regional Organizations (SROs), has contributed to their priority setting, and hosts a
number of SRO networks.

The Panel observed that partnerships arrangements now include those aimed at
enhancing the capacity of countries to better exploit the opportunities provided by the IPGs
produced by ICRISAT to produce National Public Goods (e.g., the posting of ICRISAT
scientists within NARS, joint planning of NARS research activities, in service training of
NARS scientists, etc.) as well as those aimed at contributing more directly to the production
of IPGs (joint planning of ICRISAT regional research activities, participation of consortia of
NARS in regional research activities, etc.). There appears to have been a shift in recent times
from the former to the later types of partnerships, particularly in Asiawhere there is more and
more collaboration at the strategic-basic end of the research continuum.

The Panel commends ICRISAT for the vigor with which it has pursued the
development™ of appropriate partnerships with the NARS and other stakeholders. During
interviews and contacts with ICRISAT’s collaborators the Panel observed that there was
general satisfaction among donors and other international partners with the degree and quality
of ICRISAT’ s partnership arrangements. However, some of the NARS expressed the need for
more involvement in the preparation of ICRISAT’s regional research plans, and in the joint
preparation and submission of projects to donors for funding. The Indian NARS expressed to
the Panedl its readiness to strengthen its national and regiona partnership with ICRISAT. It
was evident to the Panel that ICRISAT scientists are making efforts to address this long-
standing criticism of IARCs by their NARS partners. However, this is an issue that
management needs to keep constantly under review.

3.5.3 Inter-Centreand Systemwide Partner ships

ICRISAT is involved in a large number of collaborative projects with other IARCs
and Advanced Research Institutions. Memoranda of Understanding exist with IFPRI, IWMI,
ISNAR, ICARDA, IFPRI, ILRI, CIAT, INIBAP, TSBF, IITA, ICRAF, IFDC and over 30
ARIs. The Centre is also engaged in a number of CGIAR Systemwide Programmes (Desert
Margins Initiative of which it is the convening Centre, Systemwide Genetic Resources
programme, CGIAR consortium for collaboration on agricultural research and development in
Central Asia, etc.) During its review The Panel was not made aware of any major issues
relating to partnerships with other Centres. ICRISAT pays adequate attention to nurturing its
Inter-Centre and Systemwide partnerships.

354 Training

Training has been ICRISAT’ s strength in the past. On-site training, focused largely on
commodity-related activities, has been its main mode of delivery. This had led to limited
access of African partners to training in India, primarily because of the high travel costs
involved. In addition, the NARS-evolving needs especialy in Asia, led to a demand for
methodology- rather than crop-based training. With dwindling resources and changing
demands, which were highlighted in the 1999 CCER Panel report, ICRISAT responded by
undertaking a paradigm shift on its training strategy. From generic mass on-site training, its
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training programme shifted into three modes. scholarly studies, joint project attachments and
specialized training courses. Scholarly studies provided training for candidates of MSc.,
Ph.D., or equivalent degrees by carrying out their thesis research at an ICRISAT location
while completing their course work at a recognized university, either in a developing or
developed country. Joint project attachment, is a non-degree oriented training, which likewise
provides a learn-by-doing experience while contributing to the shared ICRISAT/NARS
research project agenda. Specialized courses are focused on providing training in cutting-edge
technol ogies and methodologies as well as other contemporary topics. The training modes are
very much in agreement with the results of the recent survey conducted among ICRISAT
scientists, which viewed training as one of the four categories of outputs used to assess
science quality. The Ingtitute-wide average responses included in the top-ten list of the most
important training activities were the following: higher degree students (Rank 3), training
workshops (Rank 5), young scientist in-house mentoring (Rank 6) and training courses (Rank
10). Other students and nondegree training were ranked as the least important.

The EPR Panel notes that the paradigm shift in training strategy gave ICRISAT the
flexibility to tailor the training options based on demand/need. It provided the training unit as
well with an innovative solution to the funding constraints by sourcing nortraditional
partnerships. The scholarly studies and joint project attachments have led to the generation of
international public goods of high quality and usefulness to the scientific community. With
the new training modes, ICRISAT is now better positioned to serve a wider range of needs
within the upstream-downstream continuum to alarger number of partners.

It is clear to the Panel that the staff and management of the training unit (renamed
Learning Systems) are exerting all efforts to fulfill its functions to disseminate information
and technol ogies generated by ICRISAT’ sresearch programmes. The Panel also notes that the
training unit has taken advantage of the IT environment in Patancheru, and collaborated with
Information Systems to implement a pilot | CT-enabled distance learning module, which could
offer tremendous opportunities for maximizing training and information dissemination.
However, the Panel cautions the management and its partners to re-examine more rigorously
the "Virtual University for the SAT” initiative. This concern is discussed further in section 6.
4.

355 Staff and Staff Assessment

The staffing of ICRISAT has seen mgor changes over the review period, greatly
weakening the centre. According to “ICRISAT 1996-2002 at a glance”, international recruited
staff went from 80 in 1996 to 38 in 2002 and postdocs, research fellows, visiting scientists
and special project scientists went from 36 to 15 in 2001 to return to 30 in 2002. The loss was
compensated in part by reclassifying/upgrading and hiring nationally recruited research staff
(SMG/RRS) largely in India, which went from 6 in 1996 to 59 in 1997 and tapered off to 45
in 2002. At the same time nationally recruited support staff was nearly halved to 858 in 2002.
A primary cause of this trend has undoubtedly been the reduced income which stood at 29
million dollars in 1996 and at around 20 million in 2002. Of that, unrestricted core nearly
halved (56%) to 9 million, with 3.6 million in globally restricted and 7.4 million in restricted
grants making up the rest. The consequence for the Asian — Africa staffing balance has been
that out of 122 scientists (IRS and RRS), postdocs, research fellows and special project
scientists in 1996, 54 were in Africa (44%) whereas in 2002 this had dropped to 38 of 113 or
33%. The situation with regard to scientific support is worse, with only 42% of the 1996
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support staff remaining in Africain 2002. The African continent captures around 20-25% of
the support staff (scientific and administrative).

Under conditions of such duress, the possibilities of retaining high quality scientists
are limited. The panel has met many of the scientists and isimpressed with their dedication to
the centre, but is equally concerned about the effects on morale of job insecurity and inequity
in resource allocation amongst regions.

By its own admission in the EPR Briefing Document (Assessment of Science Quality
at ICRISAT), “methods for assessing the quality of scientific outputs at the Centre were rather
crude”. In an environment of retrenchment this has become a concern of the scientists of the
Centre (p. 4). The Panel is pleased to note that management is now increasingly aware of the
need for fair appraisal of the entire range of outputs, and recognizes that these outputs might
differ among Global Themes. As afirst step to remedy the situation the Centre did an analysis
of the scientists perception of the relative ranking of outputs to the institute. Overall, the
science community of the Centre still values the written scientific outputs, closely followed
by new techniques and varieties, fund raising and partnership building. It also showed a low
esteem for posters, press releases, software development and GIS products, administrative
duties etc. GT differences were confirmed. Management also needs to take into account the
requirements of donors and other stakeholders.

In evaluating staff quality, the Panel also bok account of the judgment of outside
ingtitutions as expressed through awards and honours for exceptional research work and
services to science, agriculture and society; invited lectures and keynote addresses,
memberships of national and international committees; honorary Professorships and
fellowships; and M.Sc. and Ph.D. students supervised.

Twenty-nine professiona staff received 65 awards and honours during the review
period. Twenty-seven staff sat on 77 external panels and committees, which included advisory
panels of internationa initiatives, national steering committees and international organizing
committees of important conferences. Information on invited lectures show that 31 staff
delivered 113 invited and keynote addresses. In addition, staff members supervised 98 M.Sc.
and Ph.D. students. Several staff hold honorary professorships and fellowshipsin Universities
in India and abroad.

The Panel considers that the above statistics show that ICRISAT’ s research is being
recognized, and trandated into invitations that would influence and contribute to other
research agendas.

Overdl, the Panel considers the quality of the Centre staff to be at par with those of
sister institutes. However ICRISAT’s scientific staff strength and operational resources are
inadequate, given the research agenda at hand.
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CHAPTER 4 - THE VISION AND STRATEGY

4.1 ICRISAT sVision and Strategy

4.1.1 History and Current Situation

The fourth EPMR of ICRISAT conducted in 1996 emphasized the need for a strategic
realignment of ICRISAT by adopting a new paradigm based on the strategic partnership
model. Global germplasm research was to be located at ICRISAT's headquarters in India,
while natural resources management research was to be concentrated in Africa. In response to
the EPMR recommendations, the newly appointed Director General of ICRISAT in 1997
mapped out a new vision for ICRISAT with programmatic implementation for ICRISAT
research. The vision was focused on the Centre's stature within the mandate region, its
mission to increase food security, reduce poverty, and protect the environment through
partnership-based (NARS) international agricultural research. A streamlined agenda and
efficiency gains were sought by consolidating the former 12 Research Projects (operating
under 7 disciplinary research divisions) into three Programmes, namely: the Genetic
Resources and Enhancement Programme, the Natural Resources Management Programme,
and the Socioeconomics and Policy Programme. Subsequently, a fourth programme was
added in 2000 ---The Information Resource Management Programme. The Vision statement
spells out how resources are expected to be alocated over the various programmes and
regions.

In genetic resources, ICRISAT adopted a new paradigm in strategic germplasm
research, using “new science” to exploit the genetic endowment in its gene bank more
systematically and fully. For the first time in its history, ICRISAT's genetic improvement
effort was organized according to magjor topical thrusts (e.g., biotechnology, targeted crop
improvement such as hybrid parents research), rather than by mandate crops. Land
degradation and water use were proposed to be the two magjor thrusts of ICRISAT's NRM
work. Work on technology components was de-emphasized but complemented with research
on NRM problems faced at the watershed and agro-ecology levels. The main aim was to
identify sustainable uses of the natural resource base that could help reduce poverty, promote
food security and prevent environmental degradation. In the initial years following the EPMR,
the emphasis of NRM work shifted from Asiato Africa but much of this was eroded over the
past few years due to declining unrestricted resources (see section 5.3).

In the field of socioeconomic research, the emphasis was on the analysis of the
potential of SAT agriculture, aternative investment strategies, input and product markets and
policies. ICRISAT’s research work increasingly became integrated with partners needs and
priorities. Inspired by the EPMR suggestion, the social science team of ICRISAT initiated the
SAT Futures initiative, especialy in scanning the changing global and agricultural research
environment, and the consequences for the ICRISAT agenda.

The future trends and scenarios in agriculture in the SAT of the developing world
(Ryan and Spencer 2001) were used as a basis for planning a new vision and strategy for the
institute by the new Director General. For the Centres of the CGIAR, the latitude in choosing
avision is somewhat restricted, as the framework provided by the Consultative Group should
not be violated. ICRISAT has properly recognized this and claims to be guided by the seven
new planks of the CGIAR that are derived from its vision of a food secure world for all. The
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WEHAB (Water, Energy, Hedth, Agriculture and Biodiversity) principle underlies the
strategy for 2000-2010. Key entry points for ICRISAT’ s strategic research objectives include
a) food, through enhancement of cereal grains like sorghum, millets and others; b) nutrition,
through legumes — chickpea, pigeonpea and groundnut; c) health, through biofortification and
removal of toxic food contaminants; and d) livelihoods through diversification of income
generation, which leads ICRISAT beyond its mandate crops and involves both agriculture and
nontagriculture. ICRISAT s vision is opentended and is the improved well-being of the poor
of the semi-arid tropics, which it hopes to accomplish through ‘agricultural research for
impact’. The visions will serve at first until 2010, but may actually need to be extended far
beyond this date.

The ICRISAT mission statement elaborates on the vision in that it promises to pursue
the vision while insuring the protection of the environment and in partnership with many
stakeholders. The promise of the mission statement to conduct ‘ Science with a human face’ is
not further elucidated. The Centre's mission focuses on the SAT’s poor and aims to improve
their livelihood by improving: (1) production and nutrition and affordability of the mandate
crops; (2) diversity of use of staples; (3) sustainable use and management of natural resources;
(4) techniques and tools to manage risk; (5) diversity of income generation; and (6) delivery
systems to key clients.

The strategy of ICRISAT isto accomplish its mission through problembased, impact-
driven regional and local projects that are subsumed in six Global Research Themes (GTs).
These projects are to reflect specific regional strategic priorities (SA and SSA) and should be
scientifically excellent and generate impact by targeting opportunities to help the poor. The
great emphasis is on partnership “with functional linkages between research, extension,
farmers and markets’. Priority setting and impact assessment are claimed to be part of the

srategy.
The six global themes as first defined in the MTP 2003-2005 are:

GT1 - Harnessing biotechnology for the poor

GT2 - Crop improvement management and utilization for food security and health
GT3 - Water, soil and agro-biodiversity management for ecosystem health

GT4 - Sustainable seed supply systems for productivity

GT5 - Enhancing crop-livestock productivity and systems diversification

GT6 - SAT futures and development pathways.

They are described in a brief fashion in the strategy paper with a more extensive
retrospective section on impact highlights for each GT. More details are found in the 2003-
2005 MTP. A Systemwide initiative on the Desert Margins Programme (DMP) is managed
independently. We reflect on the GTs and the DMP in more detail in chapter 5.

The GTs were derived from the SAT Futures exercise and the resulting report and are
consistent with the vision, mission and strategy. Some new areas of business are assembled
under GT4 and GT5. However, the GTs are essentialy a reorganization of the previously
existing 10 Global Projects into Global themes in such a way that they more effectively
address the 4 Global Impact Target Areas defined by ICRISAT; these are:
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Coping with Crises

Generating Enterprise Profitability and Sustainability
Nourishing the Well-being of Families and Businesses
Building Partner Power

The aim is to integrate and consolidate related areas of work for more efficient
research implementation, management and reporting. For each GT the Vision and Strategy
document provides a set of objectives and deliverables but no time lines. Some differentiation
in approach and deliverables between SA and SSA is provided in these descriptions.

4.1.2 Assessment

The panel notes that ICRISAT's mandated domain of operation is the semi-arid
tropical region with a short growing season, recurrent droughts, vulnerable soils, and limited
run-off. This is, no doubt, one of the most challenging environments for the pursuit of this
mission. The lack of any quantitative goals in its vision may leave the reader with the
impression that ICRISAT has outfitted itself with an openended agenda. Maybe it is not wise
to make promises that are quantitative and can or will not be met, but the absence of any
concrete targets or milestones in the Vision and Mission statements that will guide ICRISAT
in the coming years make it more difficult to measure accomplishments of the Centre.

The Panel aso notes that, although the Strategy may serve as a broad statement of
principle, it lacks specificity. Particularly, it lacks the context of the grand challenges that
shape ICRISAT’'s agenda. For the benefit of the EPR a document on “ Major issues
confronting ICRISAT’s research agenda for 2003 and beyond” was prepared. In this
document the Centre defines 4 Global Impact Target Areas and elaborates on the issues it
wishes to address, but a further consultation process will be needed to bring those down to a
set of reachable goals. Though the Vision statement acknowledges the differences between
SA and SSA (p.3) it makes little effort to analyse these regions in order to differentiate the
major challenges and resulting strategies. The issues paper is also rather mute on thisissue.

The debate of where ICRISAT's involvement in the partnership continuum should
stop and be largely devolved to NARS and NGO's is alive and well in the Centre, but not
addressed in the Vision and Strategy statement. Linking with a broad range of change agents
from SROs down to the farmer that are proposed as partners carries in it the danger of
addressing issues that will not lead to the generation of IPGs. Particularly in this respect the
two regions may have to be approached differently. The new Impact Assessment Unit was
established partly for this purpose and some of these issues may be addressed in the ongoing
priority setting exercise.

The GTs are presently rather different in size. The document does not give an
indication of what the Centre would consider an optimal mix in its portfolio to effectively
address its mission in the SA and SSA region. For an outsider, donor or stakeholder, this
guiding document for the (near) future of ICRISAT fails to clearly position the institute. It
lacks a logical framework and fails to transmit a vision of where ICRISAT wishes to set its
priorities and allocate its resources. It leaves the Institute open, within the broad terms of the
strategy paper, to be steered by the donor community into areas where it will neither have a
comparative advantage nor deliver IPGs. Some of these tendencies were already observed
during the site visits by the Panel.
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In October 2001 the Vision and Strategy document was adopted by the Board after it
was discussed in the PC. However, it is not clear where the Centre is planning to place its core
resources, neither between the GTs nor among the regions. Yet, apparently, the
implementation of the new Vision and Strategy required a re-alignment of core competencies
(Board minutes).

According to a document from a multi-Centre workshop on priority setting, named
‘Planning in muddy waters’, the process of priority setting by ICRISAT was al encompassing
and participatory, involving key stakeholders such as ARO, NARS, policy makers and
farmers involved in workshops, thus tapping a large, multi-disciplinary pool of expertise. The
process has now been made into a GT (6) as SAT futures. The process clams ...’to have
analysed constraints in meeting the ICRISAT vision for the coming decades and .... the
implications for R&D strategies and priorities for the SAT, and the roles for ICRISAT,
NARS, NGO’s and the private sector’ ... In fact, the process has yet to be concluded and the
Panel only viewed a partially completed Logical Framework that eventually should emerge
from this process.

It appears that the staff of the Centre is now fully participating in the strategizing
process. Some delay was unavoidable due to the fact that the DDG research has changed
during this process.

4.2  International Public Goods and Compar ative Advantage

The main objective of the CGIAR is to help generate International Public Goods
(IPGs) through research and related activities. IPGs have been defined as benefit providing
utilities that are in principle available to everybody throughout the globe. Three types of
benefits that are non-excludable (i.e., cannot be expropriated) and non-rival (i.e. consumption
by some do not reduce amounts available to others) give rise to public goods — risk reduction,
enhancing capacity, and direct provision of utility.? From the standpoint of an IARC like
ICRISAT risk reduction benefits would cover elimination of the risk or reduction in the
incidence of a plant disease. Enhancing capacity covers generation of knowledge and training,
i.e. enhancing the capacity to use knowledge. Conservation of biodiversity and protection of
the environment achieve direct provision of utility.

IPGs have a spatial range across borders and even continents, while National Public
Goods (NPGs) are inherently national such that they are delivered at the national level, and a
substantial proportion of the benefits accrues only at the national level. By their nature all
ICRISAT GTs produce capacity enhancing benefits. GT2 and GT3 can produce risk reduction
benefits, while GT1, GT2, GT5 and the DMP can directly provide utility. The actual activities
that should be undertaken by ICRISAT in providing the benefits depend very much onits
comparative advantage, an issue discussed below.

The stated vision of ICRISAT from now to 2010 is that “ Although ICRISAT’s focus
is global, we have a particular emphasis on sub-Saharan Africa, where more than 300 million
poor people live.” (Introduction by the Director General to the document ‘ICRISAT s Vision
and Strategy to 2010’). The remainder of the vision document indicates that substantial
research till will be conducted at Patancheru, India but that some of this research will be

2 Morrisey, Oliver, Dirk Willem de Velde and Adrian Hewitt (2002) “Defining International Public Goods:
Conceptual Issues.” Overseas Development Ingtitute, London. Draft of Chapter 2 in M. Ferroni and A. Mody
(eds), Srategies for International Public Goods (K luwer, forthcoming).
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targeted to backstop research conducted in sub-Saharan Africa. The vision document does not
discuss research by ICRISAT in the Americas and presumably little research activity is
planned for this Continent as was the case in earlier years. The vision document points out
that research will emphasize reducing poverty, hunger and malnutrition in the SAT regions of
sub-Saharan Africa and South Asia

The need for international intervention in agricultural research is different, however,
for the African SAT than the Asian SAT for which Indiais the largest part and aso has many
poor people. Whereas development in Africa will be based on agriculture, India is rapidly
industrializing and, providing the current trends persist, will be at a par with western countries
in terms of GDP in a decade or so. Recently, India has started to assert itself as an equal
partner with the West. Having the world’'s second largest agricultural research community,
India should be increasingly seen as an equal partner and contributor to solving the
agricultural production and natural resource problems of the SAT. In Africa, where infra-
structure and development trends are lagging far behind, there are tremendous opportunities
for International Agricultural Research Centres, such as ICRISAT, to assist the weak NARS
by providing IPGs and building human capital, in order to reduce poverty, hunger and
malnutrition. The Panel feels that ICRISAT has a strong comparative advantage and a wider
scope for producing PG’ s in sub-Saharan Africathan in South Asia.

ICRISAT proposes to continue to place major emphasis in research in the SAT on its
mandate crops. sorghum, pearl millet, groundnut, chickpea and pigeonpea. These crops are
staple food energy, protein and oil crops for many poor people in the SAT. Presumably,
ICRISAT also plans to continue to exploit opportunities for improving crop production by its
mandate crops in the more humid climatic zones where significant production of some of
these crops does occur. ICRISAT has a comparative advantage for conducting plant breeding
and agronomy for its mandate crops irrespective of where they are grown.

However, for ICRISAT to comprehensively pursue the improvement of cropping
systemsin major SAT regions of sub-Saharan Africa, it also needs to place some emphasis on
other crop species, such as cowpea, as it has done in the past at the Sahelian Centre in Niger.
The major crop species grown in the Sahel are pearl millet, groundnut and cowpea. When
grown in rotation, cowpea can reduce infestations of various pests an the other crop species
providing the cowpea cultivar that is used suppresses the reproduction of the pest. Clearly
there is a need for close collaboration between ICRISAT and major cowpea breeding
programmes, such as those of IITA, which has the CGIAR mandate for crop improvement
research with cowpea.

An advantage of International Centres compared with developing-country national
programmes with respect to applied and strategic agricultural research is that International
Centres have a higher probability of developing IPGs. This is because they have the potential
ability to recruit and retain excellent scientists, and provide them with the facilities and
conditions needed for them to conduct effective high quality applied and strategic research.
Another advantage of International Centres compared with national programmes and
ingtitutions in both technologically developed and developing countries is that International
Centres have a clearer mandate for collecting and distributing germplasm on a world-wide
scale. Following this mandate ICRISAT has developed the maor international germplasm
collections for its mandate crop species. pearl millet, sorghum, groundnut, pigeon pea,
chickpea, and six small millets. A third advantage of International Centres is their access to
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experimental sites in many contrasting ecological zones and sociocultural domains through
either their off-campus centres or their partnerships with many national programmes.

The advantages above provide International Centres with a specific, maor
comparative advantage for conducting plant breeding to produce enhanced germplasm that is
then used by national programmes to develop new varieties. The execution of plant breeding
programmes benefits substantially from the ability to evaluate diverse germplasm in a broad
range of environments that have contrasting biotic, physical and chemical conditions and
stresses. The IPGs that can result from these efforts include germplasm with resistance to
gpecific biotic, physical and chemical stresses and different product qualities, and more
efficient breeding methods. However, for International Centres to make full use of these
advantages they must be able to develop comprehensive plant breeding teams that access all
of the necessary disciplinary expertise including: genetics, molecular biology, plant sciences,
plant pathology and pest sciences, and in some cases soil sciences, food science,
SOCi0economics etc.

It is useful to consider where International Centres do not have a comparative
advantage. They do not have a strong comparative advantage in location-specific varietal
development, since, in the long term, national programmes and commercial companies have
the potential to be much more effective in addressing local constraints and have more
sustained efforts in varietal development and seed production and distribution. Consequently,
in principle and in the long term, International Centres should promote the use of the
enhanced germplasm they develop through partnerships with national programmes and
commercial companies that breed varieties. However, in the short term, for places such as
many countries in sub-Saharan Africa where nationa and commercial plant breeding
programmes are not yet strong, International Centres do continue to have an important role in
breeding crop varietiesin collaboration with national programmes.

International Centres also do not have a comparative advantage with basic research
that is pursued solely for the purpose of enhancing understanding, compared with research
programmes in advanced institutions. Consequently, where specific up-stream research is
viewed as potentially important for complementing major applied research thrusts,
International Centres should pursue this research through partnerships with advanced
laboratories that have a greater comparative advantage for conducting more basic research. In
the main, ICRISAT has pursued appropriate strategies of this type since the last EPMR.

ICRISAT has a mandate for conducting strategic and applied research to benefit poor
people in the semi-arid tropics, but it should not be considered as having a comparative
advantage in all of this complex subject area. ICRISAT has developed considerable expertise
over the years in research to develop improved rainfed cropping systems for the SAT that
include ICRISAT-mandate crop species, and this strongly complements the work on
germplasm enhancement and varietal development. This research exploits the synergies that
can occur when combining new varieties with complementary cropping systems. ICRISAT
research on seed systems can facilitate the extension of varieties and improved cropping
systems to farmers. ICRISAT also has developed considerable expertise on soil and plant
water and nutrient relations that complements its work on germplasm enhancement and
varietal development, and addresses key constraints to the development of improved cropping
systems for the SAT. ICRISAT's work on integrated pest and disease management
complements its efforts to develop germplasm with multiple resistance to pests and diseases,
and makes possible a more comprehensive approach to the development of improved
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cropping systems that also enhance the environment and public health. Another advantage of
more comprehensive approaches is that transfer of technologies to national programmes and
farmers can become more effective once near-complete improved systems have been
devel oped.

Through earlier research, ICRISAT has gained a comparative advantage in working on
larger-scale systems, such as watersheds, and in analyzing the agro-ecological variability and
characteristics of the various SAT environments. This research has led to improved
understanding of SAT agro-ecological zones and niches where current and potential new
varieties of its mandate crops could be successful, and the development of improved methods
for managing agro-ecosystems in the SAT. ICRISAT has aso gained comparative advantage
in the generation and use of socioeconomic data for tracking the development of rurad
communities in the SAT, the VLS database, as well as in the evaluation and design of new
seed systems for the SAT.

A recent initiative by ICRISAT to move more strongly in research for developing
improved, integrated cropping and livestock systems for the SAT has been justified by two
sets of factors: 1) Forage and feed links occur between livestock, cereal and grain legume
products, and there are soil-fertility links with livestock manure. 2) These integrated systems
could make maor contributions to NRM and improvement of livelihoods in the SAT.
Conceivably, ICRISAT could develop a substantial comparative advantage in the
improvement of integrated cropping and livestock systems for the SAT that rely on rainfall,
providing it maintains strong linkages with the International Livestock Research Institute and
other research Centres.

Some other research areas for the SAT have recently been introduced into the
ICRISAT research agenda e.g., irrigated market gardens, system diversification using tree and
vegetable crops, and monitoring and preservation of native species, where there is a potential
for producing IPGs, but in which other institutes have strong programmes, although these
might not be in the SAT. ICRISAT needs to carefully assess its comparative advantage in
these areas, and must build strong partnerships and focus on strategic research. ICRISAT will
have difficulty in conducting and sustaining research of high quality in areas where it does not
have a clear comparative advantage.

The Panel’s overall conclusions are that the comparative advantages of ICRISAT in
research are in the following areas. 1) Developing, maintaining, and enhancing the use of
germplasm collections of its mandate crop species. 2) Breeding enhanced germplasm and, in
the short term improved varieties in some cases, and developing improved breeding methods
for its mandate crop species. 3) Developing improved rainfed, cropping and integrated
cropping and livestock systems for the SAT in sub-Saharan Africa that include its mandate
crop species and consideration of larger-scale aspects of NRM, such as enhanced watershed
and agro-ecosystem management. 4) Analysis of institutions, policy, commercialization of
seed systems, and the marketing of ICRISAT mandate crops. 5) Generating data and analysis
of the evolution of rural communitiesin the SAT.
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CHAPTERS - THE GLOBAL THEMES

51 GT1- Harnessing Biotechnology for the Poor

Global Theme 1 (GT1) was formulated to harness biotechnological approaches to
complement and further strengthen ICRISAT’s crop improvement efforts. Biotechnology
research at ICRISAT started in 1996 under the Genetic Enhancement Division. At the time of
the last EPMR, ICRISAT had limited in-house capacity to carry out modern biotechnology
research. After the streamlining and re-organization of ICRISAT in 1997, the activities in
wide crossing and linkage mapping were elevated into two projects (G4 and G5), which were
consolidated further into a single project, G2 (New tools. adapt and apply new science
methods to SAT crops improvement). In 2000, the Genomics Project was formally created.
Significant investments on human and capital resources were made including the hiring of the
Head of the Applied Genomics Laboratory (AGL). Centralized genomics and transgenics
laboratories were established. More recently, an IP office and the Biosafety Committee were
created. In 2001, Biotechnology was elevated into a project (P5) and finally reassigned as
GT1 when ICRISAT shifted from a programmatic to a thematic structure in 2002.

Throughout the evolution of the biotechnology programme at ICRISAT, its stated
goal, purposes and objectives have remained fundamentally the same. GT1 has remained
committed to develop: (a) agronomically elite pre-breeding and transgenic lines of ICRISAT
mandate crops with drought, pest and disease resistance and better agronomic traits, including
food, feed and fodder quality; (b) well characterized genetic stocks for crop improvement and
basic scientific research; and (c) robust and cost effective biotechnological tools for molecular
breeding, and detection of pathogens, toxins, transgenic contamination and purity of seed
production systems.

The current structure of the GT1 has adopted a product-based framework that enables
projects to apply any combination of techniques to achieve their goals. GT1's research
strength and focus have remained primarily in applied genomics, specifically markers and
MAS. ICRISAT's earlier ambivalent position on transgenic research has been resolved by
recent successes in the development of transformation protocols and transgenic products as
well as the changing external environment (financial, policy, political). Transgenic research at
ICRISAT is focused mainly on development of transgenic legumes with disease or pest
resistance traits for both Asia and Africa. Within the goplied genomics area, the long-term
focus has shifted from simple traits like disease resistance towards more complex traits such
as components of drought resistance, pest resistance, and food and fodder yield. Regarding
specific problem/crop combinations, the focus has changed quite frequently, with the changes
largely driven by the availability of external funds. Hence, in the rolling MTPs from 1998 to
2005, some milestones appear, disappear or re-appear. A similar situation was also observed
in the case of wide crosses and diagnostics research.

Markers, maps, cloned genes, mapping populations, and databases as well as pre-
breeding lines and transgenics for targeted traits will continue to be generated. An Agri-
Business Incubator and an Agri-Biotech Science Park initiative have been launched to
demonstrate ICRISAT's serious and long-term commitment to applying modern
biotechnol ogy including transgenic technology for targeted interventions in its mandate crops.
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All activities under GT1 are being carried out in ICRISAT-Asia. Opportunities to
decentralize to sub-Saharan Africa were initiated in 2002, by moving an internationally
recruited staff from Asiato East Africa, currently hosted at ILRI, to serve both ICRISAT and
[ITA on a cost-shared basis. Research and development, starting with capacity building
activities have been initiated for the region. A similar joint position has been established with
CIRAD in Mali. In India, priority will be given to protocol, technology, and biosafety
development activities plus applications for Asia in collaboration with NARS and the private
sector.

5.1.1 Critical Mass

In order to implement the various activities under GT1, a total of 29 senior scientists,
including IRS, specia project scientists, post doctoral fellows, and scientific officers with
various expertise contribute a total time equivalent of 13.7 person years (PY). Each scientist
contributes between 0.5 to 1.0 PY. The total time allocated to biotechnology in Africais 0.7
PY divided between a molecular biologist (0.5 PY) and an economist (0.2 PY). The largest
proportion (7.2 PY or 66%) of the total scientist’s time is allocated in applied genomics,
followed by bioinformatics. The Head of AGL/GT1 team leader contributes 50% of his time
to leading the legume genomics group. There is a dedicated cereal genomics scientist but only
one IRS providing scientific expertise for transgenic activitiesin all five crops.

5.1.2 Assessment

Biotechnology at ICRISAT. The Panel commends ICRISAT for its determined and
unstinting efforts  bring to bear “new science and tools” for conservation and improvement
of its mandate crops. The Panel applauds the staff of GT1 for its ground-breaking
achievements in the development of transformation systems and transgenic products in its
mandate crops, except pearl millet. The Panel notes the significant investments made by
ICRISAT to rationalize its germplasm collection (see Section 3.3) and upgrade its in-house
capacity to conduct research in genomics, transgenics and bioinformatics during the period
under review.

Except for lack of a full-time legume genomics scientist, GT1 has sufficient critical
mass in applied genomics and bioinformatics, which could be augmented, if necessary, by its
wide array of partners. However, the staffing in transgenic research has remained to this day,
way below critica mass and needs to be addressed immediately if ICRISAT hopes to
continue its success and create impact in this strategic niche.

The Panel concludes that ICRISAT’s decision to pursue the course of biotechnology
research has opened up tremendous opportunities and has given ICRISAT a distinct
comparative advantage to conduct strategic research and generate international public goods
for its mandate SAT crops (see discussions below).

1999 and 2000 Reports. The two reports considered by the EPR Panel in lieu of
CCERs are: the1999 Consultant’s Report on Applied Genomics Lab and the ICRISAT sub-
Panel Report on Systemwide Review of Plant Breeding Methodologies in the CGIAR in
2000. The EPR Panel finds the reports candid, informative and useful. Both reviews came up
with similar findings and recommendations in areas where they overlap. The Panel agrees
with the findings and recommendations, and notes ICRISAT's positive responses and
attempts to address them. However, the Panel notes that the lingering problem of effective
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and operational integration of biotechnology with the genetic resources and plant breeding
programmes at large remains to this day, an “unfinished business’. This cannot be set-aside
anymore if ICRISAT wants to re-establish its reputation as the world's leading germplasm
and improvement research Centre of its five mandate crops for the SAT. The Panel’s strong
view on thisissue is expounded in the recommendation made in section 5.2.

Strategic niches. The latest document relating to GT1 lists applied genomics and
transgenic technologies to underpin its strategic niche in an identified problem/commodity
area. The Panel concurs with this assessment and recognizes that at the internationa level,
most of the Centre’s mandate commodities have no alternative supplier of biotechnologies
and transgenic products. The Centre should place more emphasis on strategic niches that it is
uniquely qualified to address. The Panel urges ICRISAT to maximize this unique opportunity
to build comparative advantage in the IT area to generate more international public goods not
for ICRISAT aone but for the benefit of the entire CGIAR System.

Transgenics at ICRISAT. Transgenics, including those being developed by ICRISAT,
are coming closer to the markets of Asiaand Africa. But there's a huge gap between the “ shelf
and the market” as well as other concerns that must be addressed. The Panel notes some of the
critical concerns.

Products and traits. Some CGIAR Centres, including ICRISAT, are developing
transgenic lines as part of their product portfolio. Most CGIAR Centres have focused their
conventional breeding efforts on technology transfer, and development and dissemination of
intermediate products, such as pre-breeding lines, inbred lines, seed parents, elite germplasm,
etc, and leave it to their NARS partners to further develop and distribute them as finished
varieties. CGIAR Centres treat transgenic lines, much within the context of distributing
breeding lines. However, breeding and release of transgenic cultivars are fundamentally
different from those of conventionally bred cultivars. Development of transgenic varieties will
dramatically affect the current methods and practices of varietal evaluation and release
because of constraints posed by Intellectual Property (I1P), biosafety and public acceptance
issues (see discussion below). There's a huge gap in knowledge in this area of research. The
Panel believesthat ICRISAT has the comparative advantage and the opportunity to contribute
to this gap in knowledge beyond the boundaries of SAT crops.

Intellectual Property issues. Plant breeders routinely combine useful genes from
various sources into as many varieties as possible. The benefits of such method and practice
are obvious. However, the IP issues inherent in proprietary technologies from different
sources can severely restrict the breeding practices and consequently delay/stop the delivery
of products to the target clients of ICRISAT. ICRISAT must ensure that it has full Freedom to
Operate (FTO) for all transgenic products that it will develop and not leave it to their NARS
partners to negotiate for its use.

Biosafety issues. Health and environmental issues will be the defining factors in the
final dissemination and acceptance of transgenic crops. The enormous cost required for
biosafety testing, particularly for novel traits, are beyond the capacity of most NARS to
afford, even if they are willing to do so. There is real danger that due to lack of resources
transgenic varieties derived from the CGIAR Centre products will be disseminated without
rigorous biosafety analysis and approval. Very conservative estimates made by the private
sector place the cost of Good Laboratory Practice (GLP) testing alone at $4-5 M per product
for commercial release. Environmental biosafety testing must be addressed too. Studies on
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gene-flow, unintended targets, resistance management schemes and multi-location trials are
standard requirements for release. Almost all national regulations for commercial release of
transgenic crops, issue approval per transformation event and contain liability claims. Who
will foot the bill for CGIAR products? Who will have custodianship of the transgenic
products? Ex-ante and ex-post analyses of the product will be of enormous value for making
decisions. For transgenics, methodologies are till being developed and there is much for
ICRISAT to contribute in these areas of research particularly for SAT crops.

Public awareness and information dissemination. Public acceptance of transgenic
crops will entail enormous efforts in communication to reach its SAT clients. The Panel urges
ICRISAT to maximize this unique opportunity to build further comparative advantage in ICT-
based distance learning systems to generate more international public goods.

In light of the above considerations, there is an urgent need for strategic research as
well as enormous opportunities to generate international public goods within the continuum of
technology development to product deployment in genomics and transgenics.

The Panel recommends that ICRISAT continue to undertake strategic research
on genomics and transgenic product development for SAT crops; and together
with other CGIAR Centres and relevant partners, address the pressing issues on
intellectual property, biosafety and public acceptance of transgenic crops.

52  GT2- Crop Improvement, Management and Utilization for Food Security and
Health

The current structure of GT2 resulted from the consolidation of several projects. The
expected deliverables are described by ICRISAT as being “ Genetically diverse trait-specific
populations and breeding lines; regionally adapted parental lines, varieties and hybrids;
farmer participatory methods and products; impact-oriented IPM technologies;, and
opportunities for wider utilization of SAT crops.” These deliverables have been objectives of
ICRISAT since its establishment in 1972; however, farmer participatory methods and
products, and opportunities for wider utilization of SAT crops have received greater emphasis
in recent years. The EPR Panel notes that evaluation of IPM technologies are also included in
Global Theme 5 and from an organizational standpoint fit better in Global Theme 3 where we
will discuss them. The Genetic Resources Unit also reports under GT2 with the objective of
providing well-characterized accessions of |CRISAT-mandate crops to NARS and scientists
world wide.

Presumably in response to the first recommendation of the last EPMR, GT2 has
adopted a two-pronged breeding strategy underpinned by the vast and diverse germplasm
collections of its mandate crops. The first is to breed varieties for those regions of the SAT
where national programmes and private breeding companies do not have sufficient strength or
activity to develop adequate quantities or qualities of cultivars. This strategy is being
emphasized in sub-Saharan Africa for al of the mandate crops in those countries and zones
where these crops can be grown. The second strategy, involves GT2 and GT1 programmes at
Patancheru, India producing intermediate products, such as breeding lines with specia traits,
and improved breeding methods that assist GT2 breeding programmes in Africa, and NARS
and private company breeding programmes in both sub-Saharan Africa and South Asia. In
South Asia, and especially India, a mgjor objective with sorghum and pearl millet isfor GT2
to produce parental lines and breeding methods for use by NARS and private companies in
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breeding hybrid varieties. GT2 programmes at Patancheru also have produced pure line
cultivars of chickpea and groundnut and they are promoting the use of hybrid varieties of
pigeonpea

The ICRISAT Sub-Panel Report of the Systemwide Review of Plant Breeding
Methodologies in the CGIAR (2000) provides important information for assessing activities
under GT2 during recent years. The EPR concurs with the Sub-Panel assessment that the
ICRISAT plant breeding programmes have had an excellent record of accomplishments but
that a declining resource base, multiple changes in leadership, shifts in paradigm, and
downsizing associated with these changes have seriously weakened the programmes such that
“There is a need to re-build the critical mass in staff size of ICRISAT Plant Breeding
Programmes.” The following analysis indicates the extent of this problem in Africa where
GT2 now deploys 6 scientific staff positions and 12 support staff.

In sub-Saharan Africa, as of 2003, ICRISAT did not have a single comprehensive
pearl millet breeding programme. ICRISAT has a sorghum breeding programme with one IRS
position in Mali and partial programmes in Kenya and Zimbabwe. The programme in Mali
gives very strong emphasis to using Guinea-race sorghum germplasm and as such may be
missing some breeding opportunities that could be gained by including more Caudatum-race
and other sorghum germplasm in the breeding programme. ICRISAT only has part-time
breeding programmes in groundnut (in Mali) and pigeonpea (in Kenya), and modest chickpea
breeding activities in Africa. None of the ICRISAT breeding programmes in Africa appear to
have the levels of scientific staff support in plant pathology, entomology and weed science
needed by first-class plant breeding programmes for these crop species. It is not prudent for
ICRISAT to mainly rely on breeding programmes at Patancheru, India as the source of
germplasm for Africa. These materials are unlikely to be very effective as varieties in Africa
due to the large genotype x environment interactions that often occur.

Significant loss in ability to conduct conventional plant breeding also has occurred at
Patancheru, India where 7 scientific staff are now deployed and about 12 support staff. In
contrast, staffing and resources in biotechnology (GT1) have increased substantially in recent
years (refer to section 5.1). The upstream breeding practiced by GT2 at Patancheru does,
however, have the opportunity to benefit from the projects of GT1 involved in the
development of transgenic lines and methods for DNA marker-assisted selection, but thiswill
reguire very close collaboration between GT1 and GT2 personnel. To be most effective,
ICRISAT should have a single comprehensive strategic genetic resources and germplasm
enhancement programme at Patencheru that effectively integrates biotechnological techniques
with conventional varietal improvement methods. The current separation of these activities
into two themes, GT1 and GT2, might have been desirable while GT1 was being established
but a seamless merging of their activitiesis now needed at Patancheru.

During the period under review, ICRISAT appears to have followed a strategy based
on the Terms of Reference for the Sub-Panel, which stated “assess the possibility of freeing
up resources, implicitly by reducing the resources involved with Conventional Plant
Breeding, so that applications on new techniques (Biotechnology) could be expanded as
appropriate”’. However, the action of ICRISAT is contrary to the Sub-Panel recommendation
that Conventional Plant Breeding should be strengthened not weakened. The Sub-Panel used
the following arguments to support their position on this issue. “The basic premise for this
aim appears to be based on the belief that Plant Breeding at CGIAR Centres is generally
strong, and Biotechnology, as practiced by Centre scientists have generated good results and
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[are] beginning to replace efforts in Plant Breeding. We believe this premise, at least in the
case of ICRISAT isincorrect. First, Plant Breeding at ICRISAT is not as strong as it used to
be. Secondly, the new effort in biotechnology has not produced germplasm or cultivars [such]
that it can now replace plant breeding. Furthermore, experience elsewhere, the US seed
industry for instance, suggests that even when Biotechnology generates valuable germplasm,
an increase (not a decrease) in efforts of a strengthened Plant Breeding programme is actually
warranted”. The EPR Panel believes that these arguments are even more valid in 2003 than
they were in 2000.

Careful prioritization in choice of traits for crop improvement programmes is critical
for success in plant breeding. Some traits being pursued by both GT2 and GT1, such as
resistance to specific important pests and diseases, are clearly of very high priority. Note that
private biotechnology companies have put major emphasis on pest resistance, illustrating their
perception of its value. Unfortunately, biotechnology companies are unlikely to do this type
of work for the mandate crop species of ICRISAT.

Droughts can be a mgjor limitation to crop production under rainfed conditions in the
SAT but work by ICRISAT on adaptation to drought must be carefully targeted if it is to
achieve important results in a reasonable time frame. The most reliable method for enhancing
adaptation to drought of grain crops is to select for yield in the target production environment
where the variety will be grown by farmers. Conventional plant breeding has made progress
using this technigue and while this has been difficult work, and progress has been slow, it still
is used because it has been effective and reliable. While ICRISAT has obtained indications
that use of DNA markers may be effective in indirect selection for yield, the results are
preliminary. Confirmatory studies are needed because theory predicts it is extremely difficult
to reliably detect useful genotypic (G) differences in yield, while using the many lines
required to obtain effective markers for very complex traits, due to the difficulty of separating
out effects on yield due to environment (E) and G x E. Consequently, ICRISAT aso should
continue to focus on selecting for lower level traits that have been shown to be effective in
specific circumstances, such as optimal phenology, root traits, leaf stay-green and water-use
efficiency, which may complement selection for yield and provide more effective strategies
for enhancing adaptation to drought. ICRISAT has been pursuing these intermediate level
traits using both phenotypic and marker-assisted selection in GT2 and GT1.

The Sub-Panel recommended that ICRISAT plant breeding programmes should
develop improved and clearly delineated collaborative relationships with the INTSORMIL
and Peanut CRSPs because the complementarily and resource saving that can accrue to both
parties from such associations can be significant. The EPR Panel agrees with this
recommendation because these CRSPs are active in sub-Saharan Africa, have substantial
access to advanced research laboratories in the US, and provide comprehensive opportunities
for graduate education. ICRISAT documents provided to the Panel did not provide much
discussion of thisissue. ICRISAT has collaborated extensively with the Peanut CRSP in the
last five years. Current collaboration is in the areas of management of aflatoxin and rosette,
and in joint publication of the International Arachis Newsdletter, which is less than the
collaboration in earlier years. This is unfortunate because it will limit the progress that can be
made in helping poor peoplein Africaby either ICRISAT or the Peanut CRSP.

ICRISAT aso has collaborated extensively with INTSORMIL in the last five years.
In 1998, INTSORMIL signed a memorandum of understanding with the ICRISAT managed
SMIP and an agreement incorporating six INTSORMIL-funded regional projects into the
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SMINET research portfolio. Presumably this collaboration will be weakened considerably
when the projected termination of SMIP occurs in 2003. The loss of SMIP probably would
result in reduced crop improvement activities in southern Africa by both ICRISAT and
INTSORMIL. Controversy still remains as to whether ICRISAT and INTSORMIL should
focus on the collaborative development of hybrid or open-pollinated varieties of sorghum and
pearl millet with different African NARS. Strong collaboration with INTSORMIL could
assist ICRISAT in developing the most effective strategies concerning the development and
deployment of sorghum and pearl millet varieties and seed systems in different parts of sub-
Saharan Africa

Plant breeding and germplasm enhancement programmes need to be stable if they are
to be adequately effective because they substantially benefit from a long-term outlook and
management. In recent years, high turn-over of senior staff and frequent transfers have
occurred and will continue to occur with projected retirements that can be particularly
damaging to plant breeding programmes due to the long time-frames of many activities
conducted by these programmes. Many of the worlds most successful plant breeders had the
opportunity to work for many years on the same plant breeding programmes. The EPR Panel
is of the opinion that ICRISAT should try to enhance the stability and effectiveness of the
crop improvement teams by developing appropriate staff recruitment and deployment
strategies. These strategies should minimize transfers and provide sufficient overlapping of
personnel so that newly recruited plant breeders can learn from the previous breeders who
they are replacing.

With regard to the genetic resources activities, the Panel agrees with the positive
assessment of the Sub-Panel. The EPR Panel strongly believes that while further substantial
progress has been made including the establishment of core and mini-core collections for the
five ICRISAT-mandate crop species (refer to section 2.2), the vast potential of the ICRISAT
germplasm collection <till remain beyond the reach of plant breeding programmes.
Application of biotechnological tools is needed to realize this potential through the efforts of
highly effective and truly integrated crop improvement programmes for al of ICRISATs
mandate crops.

In light of the facts and assessments made in the preceding sections as well as in
section 5.1:

The Panel recommends that ICRISAT should maximize the synergy possible
when GT1 (Harnessing Biotechnology for the Poor) and GT2 (Crop
I mprovement, Management and Utilization for Food Security and Health) plus
their partners work closely together to generate International Public Goods for
the SAT. ICRISAT should rapidly re-engineer and rebuild its crop improvement
programmes and further enhance the evolution of the two-pronged breeding
strategy for Asia and Africa.



53 GT3-Water, Soil and Agro-biodiversity Management for Ecosystem Health

5.3.1 Water and Soil

This Global Theme resulted from the amalgamation of previous P1 (Raising soil
productivity to help SAT farmers grow their way out of poverty) and P2 Efficient use of
natural resources in watersheds) and part of P3 (Farmer participatory approaches to integrated
pest and disease management). According to the Major Issues Paper prepared by ICRISAT
this environmental research will be firmly anchored on the integration of genetic and natural
resource management strategies, particularly to adaptation to drought and water and nutrient
use efficiency. The new focus will be on income-generating options for managing soil, water
and agro-biodiversity. This involves the development of low cost, input efficient, integrated
natural resource management strategies, low-cost water catchments and conservation systems,
managing agro-biodiversity for ecosystem sustainability, and institutional and policy reform
for water usage. The Vision and Strategy paper states that, in contrast to recommendations
made by the 4" EPMR, ICRISAT will be active in both Asia and Africa However, in the
subsequently prepared Issues Paper for this EPR Panel (p. 7), the Centre seeks advice on
whether it has the Africa-Asia balance right. At present the regional projects include:

Diversification of income-generating options for improved livelihood, agro-
ecosystem health in the SAT of WCA.

Enhance agro-biodiversity and catchment management for agro-ecosystem health
in East Africa

Improve livelihood strategies of the rural poor through integrated soil, water and
nutrient management in Southern Africa

Improve rura livelihoods through sustainable management of watershedsin Asia

ICRISAT continuesto be heavily invested in watershed work in Asia, even beyond the
mandate region. The work includes small dams with micro-perimeters, aternative soil
management systems, provision of germplasm, vermiculture and monitoring and economic
evaluation a a community level. In Africa, ICRISAT continues to pursue the targeting of
fertilizers (micro-dosing), management options for manure and or residues, and managing
agro-biodiversity for ecosystem sustainability. GT3 also continues to promote System
simulation as a tool to increase research impact (see 2.3). Farmer participatory methods and
promoting farmer field schools are further tools for scaling out and assuring impact.

Assessment

GT3 emerged from part of the NRM programme and was evauated by a CCER in
2001. The CCER was of limited help to the Panel in passing judgment on the track-record of
GT3. Though it argues that the EPMR did not suggest that NRM work in India be sacrificed
for the sake of expansion in Africa, this Panel concludes that with the limited resources
available, Africa should be given priority. From our observations and discussions with NARS,
we aso conclude that ICRISAT does not have a comparative advantage in this area of
research in India and possibly in Asia as a whole, regardless of whether donors are interested
ininvolving ICRISAT in thiswork. Thereis little doubt that ICRISAT adds flavour and some
upstream NRM technology to the Watershed project consortium, but it would be hard to argue
that this input could not be provided by the Indian NARS. The possible exception might be
the supply of novel germplasm but this could be handled by GT2. Surprisingly, few activities
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have been in place to transfer this knowledge to Africa where the concept of watershed
management is in its infancy. A watershed project in Northern Ethiopia was terminated
prematurely when funds ran out. Given the drastic loss of the natural resource base on this
continent, the need is urgent. ICRISAT is seeking funding to build up a watershed project in
Eastern Africawith the help of ajoint appointee with ICRAF in Nairobi.

For Africa, the CCER strongly endorsed ICRISAT involvement in NRM research but
hesitated to classify the output as IPGs. With the exception of the development of models as
tools, the Panel concurs that much of the research done and proposed by GT3 is too far
downstream to insure the generation of international public goods. Regarding the models, the
Panel is pleased to note that they have advanced to an early stage of applicability. It might be
advisable to carefully evaluate the acceptability of this tool to change agents and farmersin a
few years before deciding the fate of this endeavour.

Although the activities proposed under GT3 address serious issues confronting
farmers and are worthy of attention, these programmes do not take into account that African
farmers are often constrained by policies and actions taken by the government. Thus, the best
micro-dosing technology is of limited value in a country that does not assure access to input
markets. Similarly, targeting income generating technologies at the farm level without
assessing the effect on the environment or economy as a whole may not be sufficient. Thereis
a dire need in the African SAT to assist national policy makers in shaping their land use,
water rights, management and marketing policies such that the farmers will be enabled to
implement the practices that are beneficia to them and the environment and avoid conflicts.

Whereas the scaling-out of farm technologies can be done by agencies with better
access to the farmer, scaling-up requires an agency that has access to the required tools such
as Remote Sensing, modern GlS-based models and the interdisciplinary teams necessary to
tackle these complex issues. Who will do this type of work in the African SAT if not
ICRISAT? ICRISAT should reconsider its largely field-scale-based programme on NRM and
broaden the spectrum of NRM research to larger watersheds in the African SAT, in which
communities with contrasting interest are sharing resources. To reflect this commitment, the
GT might consider renaming itself Land, Water and Agro-biodiversity management for
Ecosystem Health. The example above was given for illustrative purposes only. Other
research challenges that concern the African SAT are the rapid loss of soil organic matter and
particularly of the quality of this important soil constituent, the management of small
perimeters of the rapidly sprouting small dams by farmers with no expertise in irrigated
farming etc.

The GT3 programme as part of the NRM commitment of the Centre is operating far
below criticl mass with only 18 Ph. D.-level scientist, 11 of whom are in Asia The
remaining are spread over 3 locations in Africa. Support staff is weak in both regions; 4 in
Asiaand 8 in Africa. The Panel considers the current research agenda for GT3, understaffed
and to be too dispersed and lacking in strategic components requiring longer-term funding.
The GT3 commitment in Africa has dropped below critical mass. The recent addition of
components of the Desert Margin Programme (discussed below) does little to alleviate these
problems.
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The Panel recommendsthat ICRISAT phases out GT3 (Water, Soil and Agrobio-
diversity Management) research in Asia where it no longer has a comparative
advantage, by devolving this research to NARS. These resources should be
redeployed in Africa where they should be engaged in addressing some of the
major challengesin land, water and agro-biodiversity research facing the SAT of
that continent.

5.3.2 Integrated Pest and Disease Management

One of the key purposes of GT3 is pest management (M TP 2003-2005). However, no
milestones reflecting this purpose were explicitly identified as staff from Integrated Pest
Management (IPM) and Integrated Disease Management (IDM) placed their work in GT2 and
GT5 in 2002. The previous Centre Project 3, which was operational up to about 2001,
described ICRISAT s goal for these activities. It is to reduce poverty among smallholders by
increasing the productivity of SAT cereal/legume systems through the development and
adoption of eco-friendly pest and disease management options integrated with improved pest-
and disease-resistant varieties. IPM/IDM is a holistic multidisciplinary management approach
that integrates various prevention and control methods on the basis of ecological and
economical principlesto combat pests and diseases.

In South Asia, total crop losses due to pests and diseases are common even with
substantial use of pesticides. This use of pesticides also has resulted in some environmental
degradation, operational health hazards, and diminished profits. In Africa, IPM/IDM are
critical needs because smallholder farmers, for the most part, do not yet have sufficient
resources to adopt extensive chemical control measures. Use of sore pesticides is increasing
but it is potentially hazardous to smallholders who may not fully understand the dangers or
for various reasons do not adequately follow the precautions needed in using them. The Panel
considers that there is a greater need for IPM/IDM research and development activities by
ICRISAT in sub-Saharan Africa than in South Asia. In general, NARES in South Asia have
greater capacity to develop and extend these technol ogies than NARES in Africa. In principle,
however, many of the IPM and IDM technologies developed by ICRISAT are IPGs and some
arerelevant in areas of both Africaand South Asia

Though host plant resistance can be the most stable and least-cost approach to
managing pests and diseases in smallholder systems in the SAT, adequate levels of resistance
often are not available for al of the biotic constraints. Therefore, the strategy ICRISAT used
is to combine al available effective tools in a holistic system: resistant varieties, improved
agronomy, judicious use of synthetic pesticides and botanical pesticides, and use of biological
control agents. In developing and extending IPM/IDM technologies ICRISAT has taken a
participatory approach, which is highly appropriate for these types of activities. Full
integration of farmers into the processes of technology development, testing and assessment is
critical because IPM/IDM, in essence, replace use of pesticides by information technology.
Without a participatory process, IPM and IDM technologies could be difficult for extension
agents to understand and for farmers to practice and thus adopt, especially for the many
farmers with limited formal education and resources. Hands-on training of NGOs, NARS
scientist and farmers has been an important activity. Various networks have been established
that focus on IPM, IDM and other research areas including: ICRISAT-CLAN (Cereds-
Legumes-Asia network), ROCAFREMI (for pearl millet in 14 African countries) and
ROCARS (for sorgh