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EXECUTIVE SUMMARY

Project Launching and Planning Workshop 

11-12 September 2003

ICRISAT Center, Patancheru, Andhra Pradesh, India

This workshop was held on 11-12 September 2003 at ICRISAT, Patancheru, Andhra Pradesh, India. Scientists from several research viz., International Institute for Applied Systems Analysis (IIASA), National Bureau of Soil Survey and Land Use Planning (NBSS&LUP), Directorate of Maize Research (DMR), Central Research Institute for Dryland Agriculture (CRIDA), National Centre for Agricultural Economics and Policy Research (NCAP), International Maize and Wheat Improvement Center (CIMMYT), University of Free State of South Africa, International Water Management Institute (IWMI), International Center for Agricultural Research in the Dry Areas (ICARDA), International Crops Research Institute for the Semi-Arid Tropics (ICRISAT), and International Water Management Institute (IWMI)-South Asia Regional Office participated in this workshop. The objectives of the workshop were: 

· To discuss and finalize methodologies for undertaking yield gap analysis as well as case studies in selected countries and  

· To plan the project work along with the milestones and time-frame and plan the project outputs together a team. 

Session 1:  Inaugural Session 

Dr SP Wani, Leader of the Comprehensive Assessment (CA) project welcomed the participants to this workshop on behalf of ICRISAT management and mentioned that in total 12 institutions are involved in delivering the outputs of this project. Because of such a large collaborative effort, he expressed his optimism to achieve the outputs of the project. Dr David Molden discussed the objectives and approach of the CA project. He mentioned that during the project period he would strive to know how much water do we need for the rainfed agriculture to meet the increasing demands for food production in the dry areas and also what rainfed agriculture can contribute to meet the overall food production requirements in the world. Dr SP Wani presented the workshop objectives and mentioned that the project is already operational from June 2003, and we have a time frame of two years to produce outputs of the project. Dr Dyno Keatinge, DDG, ICRISAT gave the inaugural address. He said that we have to go a long way in improving the productivity of rainfed crops. We need to improve water use efficiency in the rainfed agriculture, by improving management of water, soil and cropping system practices. The global community  needs to put more resources in the rainfed agriculture than what it is doing now.  Let us learn more from this CA project. The need is to work with the rural communities and also the scientists need to work together to drive the benefits of improving rainfed agriculture in the semi-arid tropics.  To achieve the target of the project in the rainfed agriculture, the policy environment needs to be right. The session ended after Dr Bekele Shiferaw proposed the vote of thanks recalling the inspiring thoughts from the DDG-R’s opening remarks, the continued support from the DG Dr William Dar and the management group, and to all the partners who traveled from near and far to make the workshop a reality. He noted the significant contributions that such a consortium of institutions could make through this project towards improving the livelihoods of poor people in the drought-prone rain-fed regions of Africa and Asia. 

Session 2 :  Technical Session on Water Scarcity and Food Security

Dr David Molden chaired this session and Dr Rachid Serraj served as the rapporteur. Total eight papers were presented in this session.  Dr SP Wani presented the integrated genetic and natural resource management (IGNRM) approach to cope up with the water scarcity problems in the semi-arid tropics (SAT). He mentioned that stubborn poverty, drought, low soil fertility of the tropical soils, and land degradation are the major challenges of the rainfed agriculture in the SAT. He also discussed ICRISAT’s strategy aimed towards reducing poverty, increasing crop productivity and food security, and protecting the environment of the SAT. He described watershed as a unit for efficient management of water and the IGNRM is the way to sustain and increase the productivity in the rainfed agriculture.  He discussed ICRISAT’s work in both the areas of crop improvement and natural resource management to meet the challenges of SAT agriculture. 

Dr YS Ramakrishna, Director, CRIDA discussed the role of NRM for enhancing productivity in the rainfed regions of India. He discussed the extent of rainfed agriculture in India and the major problems limiting agricultural production. He narrated the history of dryland farming research in India and the achievements and impacts of research carried out by the All India Coordinated Research Projects on Dryland Agriculture (AICRPDA) and CRIDA. He mentioned that 48 model watersheds were developed in the country and the gains were made through this work in terms of increasing food production and improved natural resource management. He also discussed the role of CRIDA in capacity building and participatory technology transfer. He highlighted the emerging problems of dryland agriculture and the strategies to improve the competitiveness in the area of dryland agriculture.

Dr David Wieberg of IIASA, gave brief history of IIASA and its mission for the benefit of people, scientific community, national governments, national and international institutions. After presenting the agroecological zones methodology, he discussed the suitability of various global agroecological zones for agriculture production with extensive examples from China. He discussed the biophysical environments of China and constraints to crop production including the water availability problems of various regions of China. To meet the objectives of the challenge program, he outlined the information required to quantify the yield gaps at meso-and macro-scales and to quantify improvements in yield resulting from integrated land and water management techniques such as soil and water conservation, water harvesting and supplementary irrigation. He also listed the information needs to apply upscaling and downscaling techniques to achieve maximum benefits for national and regional level decision support and planning from the past pilot studies. Lastly, he also described the data needs for the IIASA multicriteria model to assess alternative technological, policy, and institutional options for enhancing water productivity and sustainability of SAT agriculture and livelihoods.


Drs G Srinivasan and Zaidi made a presentation on the progress and potential for developing tolerance to moisture stress in maize. He described the yield gaps in maize in the tropical and temperate countries. In the tropical countries, he attributed the yield gaps primarily to drought, N stress, and waterlogging. They discussed various strategies adopted by CIMMYT and the Directorate of Maize Research (DMR) to improve stress tolerance in maize. They mentioned that the commercial production of stress tolerant varieties is initiated in South and East Africa. The stress tolerant varieties yielded higher than the best company varieties over a range of mean yield potential of the environments. At the end, they mentioned that the genetic gain for abiotic stress tolerance in maize is promising and there is a need to emphasize multiple stress tolerance for the crop. Genomics could play a vital role in the future, which is to be achieved for overall stress tolerance. There is a need to focus on crop improvement and integration of crop and agronomic management strategies for achieving higher gains in the stressed environments. 

Dr C Scott of IWMI discussed the land and water management theme for enhanced rainfed cropping for improving production in both Africa and India. He described the strategies and tools to promote use of “best practices” on land and water management for sustainable intensification of rainfed agriculture in Africa. He described the goal, purpose, methodology, and the approach for extending the soil, water and nutrient management (SWNM) technologies to the African farmers. The output the project according to him will be a network of partners and working relationships, a tool box of best practices, training materials for participating communities, enhanced policies and advocacies enhanced link between research and implementation, scientific and popular brochures and publications. The expected beneficiaries from this work will be resource poor farmers of Africa, extension agents, NGOs, and community-based organizations, policy makers, government agencies, regional and sub regional institutions, NARS researchers and students. He also discussed the IWMI-India rainfed watershed activities with a focus on smallholder farmers, particularly their work on livestock-environment-livelihood interactions in watersheds. The focus of this work will be in Central India for tribal development, understanding hydrological impacts of land use changes in the Krishna river basin, and several proposed projects are on under the Challenge Program on Water and Food. For smallholder innovations, their approach will be to assess and disseminate appropriate small holders’ in land and water innovations management promoted by NGOs. In the area of livestock-environment-livelihood interactions, they have selected five watersheds in the semi-arid India in collaboration with NGO partners supported by the SDC and FAO. Socioeconomic and biophysical inter-linkages as determinants of watershed and farm productivity and environmental sustainability will be pursued. The central India initiative will focus on land and water-based development in the tribal belt from Gujarat and Orissa. Various NGOs will participate in this initiative. Another project is on hydrological impacts of land use changes in Krishna river basin. The approach will be to assess the basin wide impacts on river flows of land use intensification including rainfed crop and watershed development. In all these initiatives, various expected outputs were identified. In addition to this, IWMI will also participate in the CGIAR Challenge Program on Water and Food, and in this connection, various projects have been identified to work in Nepal and Uttaranchal state of India. ICRISAT will be a partner in these Challenge Program projects. In addition to this, IWMI will also take up a case study to quantify the yield gaps of the major crops in their study area and identify constraints to bridge the yield gap particularly the role of supplementary irrigation in increasing the yields of rainfed crops.

Dr DK Pal of NBSS&LUP discussed the role of soil resource information to mitigate soil water scarcity for crop production in the arid and semi-arid environments of India. He mentioned that nearly 54% of the crop area in the country is in the arid and semiarid climate (mean annual rainfall <1200 mm).  Major soils of the area are Alluvial soils, Ferouginous soils and the Vertisols.  He described the work of NBSS&LUP in the management of land resources in the country, particularly, the land degradation aspects. He discussed the significance of the formation of CaCo3 minerals in the management of these major soil groups. Dr Pal suggested the use of soil hydraulic conductivity to evaluate the suitability of the soils, particularly the Vertisols, for deep rooting and good physical conditions for water conservation and use. He described the long-term strategy for reclaiming lands through biological and chemical means, and mentioned that land reclamation and water harvesting are two inseparable events and the most effective options to enhance soil water in the subsoil region of arid and semiarid climates. 

Dr Theib Oweis discussed ICARDA’s research on improving water productivity in rainfed agriculture. He mentioned that over the years, the agriculture share of water per capita has declined. He discussed the role of NRM program and germplasm program in meeting the challenges of water scarcity through agriculture production in the West Asia and North Africa (WANA) region. He mentioned that actual water use efficiency in farmers’ fields is much lower than expected and supplementary irrigation has a key role to play to increase water use efficiency and yields of rainfed crops in WANA. Dr Oweis also discussed the role of various land and water management practices to increase water productivity in the region. He highlighted the abiotic stresses - drought, heat, cold, salinity–--operating in the region and its mitigation by germplasm improvement.

Dr Godfrey Kundhlande, University of the Free State, South Africa, discussed the socioeconomic aspects of rainwater harvesting in the semi-arid areas of South Africa. He discussed the current research on improving water productivity in the rainfed systems. He mentioned that most of South Africa is semi-arid. The growing pressure on availability of water resources is increasing and increase in competition is coming from alternate use of water in agriculture, industrial and domestic sector. He projected that South Africa will be water stressed by the year 2025. Therefore, there is a need to increase efficiency of water use in agriculture. He mentioned that 40% of population in South Africa is poor and 72% of poor live in rural areas. As a part of strategy to promote food security and income generation in this farming sector, there is a need to improve water use efficiency. He also described the current research in the area of rainwater harvesting, which included in-field water harvesting techniques, agroclimatic characterization of the study area, rainwater harvesting systems, and various on-farm experiments conducted during the period 1999-2003, action research on adoption and dissemination of water harvesting techniques, socioeconomic surveys, economic evaluation of water harvesting techniques and social acceptability, assessment of water harvesting techniques.

Session 3: Technical Session on Yield Gap Analysis and Methodologies

This session was chaired by David Wieberg and Piara Singh served as the rapporteur. Dr S Selvarajan from the National Center for Agricultural Economics and Policy Research, New Delhi, described the activities of NCAP in the area of policy research, capacity strengthening, and policy interfacing. In the area of natural resource management and planning, the emphasis is on irrigation systems modeling, equity impacts of irrigation development in India, water-food scenario analysis for 2025, livelihood analysis and vulnerability assessment in rural households of coastal Orissa. He presented the methodology for validation of the rainfed typology in India. He used agroecological and socioeconomic predictor variables and the discriminate analysis model to capture the socio-economic characteristics of the project areas. The analysis revealed that length of growing season, normal rainfall, and socioeconomic variables captured the maximum variability in the 13 states studied in India. In the area of agricultural diversification, he mentioned that agricultural sector of SAT is diversifying in favor of high value commodities like fruits, vegetables, milk, meat, and eggs. Incidence of diversification was lower in the highly irrigated areas and high rainfall areas. As policies have a major effect on agricultural production, he mentioned that there is a need for comprehensive review of policies for dryland agriculture at national and state level. 

Dr Wani in his presentation reminded the participants the overall goal of the project and the specific objectives to be achieved by the project. He mentioned that the outputs of the project will be: 

1. Review of existing knowledge on soil and water management;

2. Analysis of yield gap for the major rainfed crops and zones;

3. Tilling the knowledge gap with case studies on watershed management;

4. Capacity building; and

5. Synthesis of the knowledge into a book on comprehensive assessment for rainfed agriculture. Then, he outlined the probable chapters of the proposed book for general discussion. This was followed by a discussion on yield analysis methods and developing work plans for yield gap analysis.

Dr David Wieberg discussed the need for the review and synthesis of the existing information on various aspects of water management in rainfed agriculture. Four reviews included: 

1. Constraints and knowledge base on soil and water management; 

2. Blue-green water interventions; 

3. Potential of alternate crop breeding strategies; and 

4. Existing policies and institutional issues related to water management in rainfed agriculture.  

Yield gap analysis methodology was also discussed in this session. For quantifying the yield gap, we need information on potential yields and the existing yields at farmers’ field level. Here the potential yield means the maximum possible yield at harvest under rainfall conditions when water is the only limiting factor to crop production. To establish this potential, one may average the maximum possible yields over time. These yields may be simulated over the years using a simulation model or one may consider the maximum possible yields obtained at the research stations in the past few years. To quantify the yield gap, we would also need the actual yields obtained by the farmers in the region in the recent past 10 years. To add more value to this analysis, one may also give information on the yields of traditional and improved varieties with current and improved levels of management. One may also report yield improvements if improved soil, water management or a few supplemental irrigations from harvested water are given to the rainfed crop. At the conclusion of the discussion, the responsibilities for both reviews and yield gap analysis were assigned which are presented below.

Workplan Target 1.1:  Review of Rainfed Systems ( Soil and Water Conservation

	Country/Institution
	Activities
	Output
	Time frame

	ICRISAT- Patancheru
	ICRISAT will lead this review, and will also review the work for SAT Asia, Southern Africa, and WCA
	Progress report
	Feb 2004

	ICRISAT- Kenya
	Will review for East Africa
	
	

	CRIDA 
	CRIDA will review for India
	
	

	NCAR
	
	
	

	NBSS&LUP
	Land degradation
	
	

	Vietnam--VASI
	VASI will review for Vietnam along with ICRISAT
	
	

	ICARDA
	ICARDA will review for dry areas in WANA
	
	

	CIMMYT and DMR
	Will confirm
	
	

	UFS-South Africa
	Review of rainfed systems in South Africa

- Regions/ Provinces, AEZ

- Crops and livestock to be considered

- Socio-economic characteristics

- Yield levels

- Constraints (hydro-climatic, soil, policies    and institutions, etc.)

- Opportunities for improved performance
	
	Sept– Dec.2003

	IHE
	Will co-lead the activity with ICRISAT and cover review of work done in Africa
	
	

	IWMI
	
	
	

	IIASA
	
	
	


Workplan Target 1.2:  Review of Rainfed Systems  (  Blue/green Water Interventions

	Country/Institution
	Activities
	Output
	Time frame

	ICRISAT- Patancheru
	ICRISAT will co-lead this review along with IHE and will also review the work for SAT Asia, Southern Africa, and WCA
	
	

	ICRISAT- Kenya
	Will assist for East Africa
	
	

	CRIDA and CAZRI
	CRIDA will review for India
	
	

	NCAP
	For irrigations – Exit policies and their implications for rainfed agriculture 
	
	

	NBSS&LUP
	
	
	

	VASI-Vietnam
	VASI will review for Vietnam along with ICRISAT
	
	

	ICARDA
	Work in dry regions in WANA 
	
	

	CIMMYT and DMR
	To be confirmed 
	
	

	UFS-South Africa
	
	
	

	IHE
	IHE will lead this review and cover concepts, principles, potential and future scenarios.  Emphasis will be on Africa
	
	

	IWMI
	Will cover Asia and South Africa
	
	

	IIASA
	--
	
	


Workplan Target 1.3:  Review of Rainfed Systems ( Genetic Enhancement

	Country/Institution
	Activities
	Output
	Time frame

	ICRISAT- Patancheru
	ICRISAT will review for all mandate crops
	
	

	ICRISAT- Kenya
	
	
	

	CRIDA and CAZRI
	Rainfed crops
	
	

	NCAP
	
	
	

	NBSS&LUP
	
	
	

	VASI-Vietnam
	
	
	

	ICARDA
	Chickpea, rainfed-wheat and lentil/faba beans 
	
	

	CIMMYT and DMR
	Maize
	
	

	UFS-South Africa
	
	
	

	IHE
	
	
	

	IWMI
	
	
	

	IIASA
	Leading institute needs to be identified
	
	


Workplan Target 1.4:  Review of Rainfed Systems ( Institutions and Policy

	Country/Institution
	Activities
	Output
	Time frame

	ICRISAT- Patancheru
	ICRISAT will review for SAT Asia
	
	

	ICRISAT- Kenya
	
	
	

	CRIDA and CAZRI
	--
	
	

	NCAP
	Will review for India and take a lead
	
	

	NBSS&LUP
	
	
	

	VASI-Vietnam
	VASI and ICRISAT will cover Vietnam
	
	

	ICARDA
	WANA region
	
	

	CIMMYT and DMR
	Needs to check
	
	

	UFS-South Africa
	Will contribute for South Africa
	
	

	IHE
	Needs to confirm
	
	

	IWMI
	
	
	

	IIASA
	
	
	


Workplans Target 2:  Yield Gap Analysis

	Country/Institution
	Activities
	Output
	Time Frame

	ICRISAT- Patancheru
	Carry out yield gap analysis of soybean, chickpea, groundnut, pigeonpea, sorghum and millet using simulation models and field trials data
	A report
	June 2004

	ICRISAT- Kenya
	Carry out yield gap analysis of  sorghum and maize using models and pigeonpea and beans using field trials data
	A report
	June 2004

	CRIDA and CAZRI
	Yield gap analysis of sorghum and pearl millet. Provide research station maximum yields
	A report
	June 2004

	NCAP
	Provide data on area, production, productivity, and prices of major rainfed crops in India
	Data set
	Dec 2003

	NBBS&LUP
	Provide soils data for the selected sites to support simulation modeling
	Data set
	Dec 2003

	VASI-Vietnam
	Yield gap analysis of soybean, maize, groundnut, and mungbean along with ICRISAT
	A report
	June 2004

	ICARDA
	Yield gap analysis for rainfed wheat, lentil and chickpea for Syria (WA) and Morocco (NA)
	A report
	June 2004

	CIMMYT and DMR
	–
Collection of database on climate, soil, and agronomic management of maize

–
Collect historic data on attainable maize yield and farmers yield for the last decade

–
Yield gap analysis of maize for India, Vietnam, Kenya and Southern China.

–
Quantification of factors responsible for yield gap
	A report
	June 2004

	UFS-South Africa
	-  Collect data on maize production on    actual farmer yields, attainable (research station yield), simulation yields with water harvesting

-  Collect data on wheat production on actual farmer yields, attainable yields.

-  Collect data on soils, climate, location for yield sites
	A report
	Sept. – 

Dec. 2003

	IHE
	For West and East Africa–– will lead this activity and yield gap analysis at ecoregional level for all the rainfed region will be undertaken.
	
	

	IWMI
	Yield gap analysis of maize and rainfed wheat
	A report
	June 2004


Session 4: Technical Session on Case Studies and Methodologies

Dr Ganesan Srinivasan chaired this session and Bekele Shiferaw was the rapporteur. Dr Chris Scott of IWMI took the lead in presenting the approach to be followed in the selection and execution of the case studies. After a thorough discussion among several participants and clarifications by Dr Wani on project details, the following criteria for the selection of case studies were proposed.

· The selected case study should represent the larger rainfed system in the region. The case study should enhance our understanding of the potentials and constraints for enhancing the rainfed systems.

· The case studies should be selected in different rainfall environments to capture (to the extent possible) the range of variation that may exist in a given region.

· The case study should include major crops being studied for yield gap analysis in the selected country.

· The site should have some baseline data available which could be used to assess the changes in productivity of water and land due to the interventions.

· The case study should have the potential for scaling up and out.

 The case study components should include:

· Background information documenting existing status of the rain-fed system, including the cropping patterns, resource use conditions, and the policy and institutional environment (e.g., proportion of private lands and tenure systems).

· Trends in the crosscutting issues (food security, poverty, land degradation, gender, water management, etc) in the selected region.

· Document the kind of interventions (e.g., policies, institutions, SWC, new varieties, crop diversification, and water management) and the process involved in improving the rain-fed system

· Discuss implementation model (approach), implementing agencies, role of communities, external agencies and other actors involved.

· Discuss baseline water productivity and progressive changes in yields for the major crops.

· Factors responsible for enhancing the system such as new crops, water management practices, soil conservation, external support, policy reforms, institutions and their effects on livelihoods systems, sustainable land management, water productivity initiatives, gender equity, and distribution of the benefits.

·  Implications of the case study, major lessons learnt and policy recommendations for scaling up achievements.

It was proposed to have 3 case study watersheds in India, one or two watersheds in N Vietnam, one or two sites in Kenya, and one in South Africa. The case study in Ethiopia is to be contributed by Mekelle University, EARO and ILRI to be part of the book from a separate project funded by the CA. The details are to be worked out and clarified. The major crops in each case study are: 

· Kenya  (Maize, sorghum, pigeonpea)

· South Africa (Maize, rain-fed wheat)

· Ethiopia (Sorghum, maize, chickpea, rainfed wheat) 

· India (Sorghum, maize, groundnut, millet, pigeonpea, chickpea, soybean, mungbean)

· Vietnam (Maize, groundnut, soybean)
Later the case studies to be taken up by various partners were discussed and finalized. 

The time frame to be followed for the case studies is given below.

· October 2003: Work plan (sites, crops, crosscutting issues, etc.) and tentative outline of the report for the case studies circulated to all partners based on the discussed criteria.

· Feb/March 2004: Progress report on case studies 

· October 2004: completion of data collection, verification, analysis, and compilation of case studies.

· December 2004: Final draft of the case studies.

· February 2005: Workshop for synthesis of results and developing book chapters

It was also suggested that all centers in their workplans should include already discussed reviews, yield gap analysis, case studies, and the book chapters identified.
Workplan Target 3:  Case Studies (Details to be worked out and reported by each partner in Oct 2003)
	Country/Institution
	Activities

	ICRISAT-Patancheru
	ICRISAT will take up three sites in India 

	ICRISAT- Kenya
	ICRISAT will do for Kenya, Embu, Makuni and Machako districts will be studied. The crop will be maize and some legumes. 

	CRIDA 
	CRIDA will do for India along with ICRISAT

	NCAP
	Will contribute the policy aspects to this review

	NBBS & LUP
	Will provide databases required

	VASI-Vietnam
	VASI and ICRISAT will do one case study in northern Vietnam 

	ICARDA
	1. Impact of improved varieties and supplemental irrigation of rainfed wheat production increases in Syria (within the project)

2. Assessment of the potential of supplemental irrigation and water harvesting and environmental implications on WANA rainfed agriculture (separate arrangement)

a. Develop suitability criteria

b. Water resources assessment

c. Modeling for potentials

d.  Modeling for environmental impacts

	UFS-South Africa
	Case study – Rainwater Harvesting

- Description of site selection criteria

- Description of site characteristics – soils, climate, socio-economic characteristics

- Description of rainwater harvesting systems used in trials

- Collect data collection – baseline production and socio-economic

- Collect data – yield, soil moisture, soil erosion, other

- Data analysis – economic viability, social acceptability

	IWMI 
	One case study from South Africa and Asia each 

	Mekelle University-Ethiopia
	Case study through competitive grant from CA 

	IHE
	Case studies from WATERNET


Note: The time frame and milestones agreed (above) for the case studies.

Workplan Target 4:  Publication of the CA book on rainfed agriculture

It was agreed that all partners will contribute to the CA book on rainfed agriculture and will write chapters as indicated in the parenthesis against each chapter. The book will comprise of the following proposed chapters.

· Introduction 

· Chapter 1 - Rainfed agriculture - Past trend and future prospects (ICRISAT, CRIDA, IHE, IWMI, UFS, and ICARDA)

· Chapter 2 - Zooming in on a global hotspots (IHE, ICRISAT, and ICARDA)

· Chapter 3 - Determinants of yield growth and constraints (including Hydro-climatic determinants) (IIASA, DMR, ICRISAT, CRIDA, UFS, and CIMMYT)

· Chapter 4 - Yield gap analysis - Modeling achievable yields at the farm level (ICRISAT, CIMMYT, ICARDA, IHE, CRIDA, IIASA, and IARI)

· Chapter 5 - Opportunities for improving crop-water productivity through genetic enhancement of dryland crops (CIMMYT, ICRISAT, DMR, and ICARDA) 

· Chapter 6. Opportunities for improving rainfed agriculture through supplemental irrigation (IWMI, ICARDA, CRIDA, and ICRISAT)

· Chapter 7 - Opportunities of upgrading rainfed agriculture - a systems analysis (IIASA, IHE, and ICRISAT)

· Chapter 8 - Opportunities of upgrading - Case studies (ICRISAT, CRIDA, ICARDA, IHE, and UFS)

· Chapter 9 - Challenges of adoption and adaptive management (building on case studies) (all case study partners)
· Chapter 10 - Household food security and risk management (building on case studies) (all case study partners)

· Chapter 11 – Upscaling impacts of rainfed agriculture (ICRISAT, CRIDA, IHE, and IIASA) 
· Chapter 12 - Water resource implications - green and blue water trade-offs (IHE, IWMI, and ICRISAT)

· Chapter 13 - Land degradation implications (NBSS&LUP, ICRISAT, ICARDA, IIASA, and CRIDA)
· Chapter 14- Policy and institutional issues for improving water productivity in rainfed systems (NCAP, ICRISAT, IWMI, UFS, and IIASA)
· Chapter 15 - Synthesis - how far can rainfed agriculture go in securing food in 2025? (ICRISAT, IIASA, IWMI, UFS, 

· Chapter 16 Conclusions and future research needs (Editors)
Session 5: Plenary Session

Dr YS Ramakrishna chaired this session and Dr HD Upadhyaya served as rapporteur .The workplans were presented by Dr. Parvez H Zaidi (CIMMYT and DMR), Dr. Theib Oweis (ICARDA), Dr. Christopher Scott (IWMI), Dr. David A Wieberg (IIASA), Dr. Godfrey Kundhlande (UFS), and Dr. Piara Singh (ICRISAT, Vietnam and other Indian partners). Review was missing from the workplans of CIMMYT, DMR and ICARDA presentations.

Dr Wani informed that we will revise the project document and will put the updated version on ICRISAT, IWMI and CIMMYT websites.


Dr. David Molden informed that the book chapters would be peer reviewed. Also we need to give credit to the Government of Netherland in any publications out of this project. He mentioned that the whole exercise was very useful. Meeting brought a lot of clarity on how we are going to work and where are we in the rainfed agriculture. This CA will show what we can do in the rainfed agriculture. The beauty of this exercise is that all the eleven institutions are having good understanding and willing to work together. Results can be presented in Water Meeting in Sweden next year. Dr Molden praised high efficiency of presentation and management of workshop and thanked Dr. Wani and ICRISAT for this.


It was agreed that all the workplans should be compiled and distributed to all the partners so that each one of us know what we are doing in the project. Clear action plan is required.  


The outcome of this project will be an input into the Challenge Program. Also some kind of policy brief will be provided to the governments. Information technology can be used to disseminate this information to farmers.


Dr. SP Wani proposed the vote of thanks to all the Chairmen and rapprorteurs. He mentioned that it has taken ten months to come-up with this project and we all are happy with the outcome as it has opened new avenues for us to do something for rainfed agriculture. Output for this workshop should pave way for evergreen revolution.
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