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CGIAR SERVICES TO ENHANCE CAPACITY BUILDING, TECHNOLOGY 

TRANSFER AND INFORMATION-EXCHANGE RELATED TO PLANT GENETIC 

RESOURCES FOR FOOD AND AGRICULTURE1 

 

1. The CGIAR engages in a number of activities to develop and exchange  information, 

transfer technologies, and strengthen the capacities of research partners and beneficiaries related to 

the sustainable use of PGRFA , with the particular objective of   improving food security and 

livelihoods of the rural poor.  These activities are integrated across farm, landscape, national , and 

international scales, involving   farmers, land managers, and research and development agencies in 

both public and private sectors.   A key focus of CGIAR activities is to enhance the innovative 

capacity of its clients to enable them to better identify their technological needs and implement the 

necessary intervention to facilitate the transfer of appropriate technologies (including PGRFA) 

which meet the specific needs of the community, taking social, cultural and economic factors into 

consideration.  The overarching goals of CGIAR research is to sustainably reduce poverty, improve 

food and nutritional security, and improve natural resources management and ecosystem services.  

As women and young people contribute a significant proportion of the population in the developing 

countries, CGIAR activities pay special attention to ensure the participation of women and youth.  

Much is already been written about the international crop and forage collections managed by the 

CGIAR centres pursuant to their 2006 agreements with the governing body of the ITPGRFA, so 

details about the scope of, and distributions from, those collections are not included here. Key 

CGIAR capacity strengthening activities are summarized as follows. 

 

Assessment of local research needs 

 

2. CGIAR programs engage in a number of different activities to strengthen the capacity of 

local communities to assess their own research needs.  Some of these efforts include joint programs 

and trainings of national partners to improve their analytic capabilities in order to develop national 

and local strategies, establish research priorities, and recommend resource allocations.  For example 

the CGIAR program on Policy, Institutions and Markets (PIM) assists in developing analytic tools, 

statistical models and methods, and trains people to use them.  The African Growth and 

Development Policy Modeling Consortium (AGRODEP) project, facilitated by IFPRI under 

auspices of PIM, provides technical and financial support to a growing number of African 

researchers. PIM also helped launch the Arab Spatial website (launched in February 2013), the 

value chains clearinghouse, and the Re-SAKKS websites.  A number of training events, workshops 

and conferences are undertaken to strengthen the capacity of national partners from Asia, Africa, 

Latin America and other parts of the world, which have had significant participation by women.  A 

key focus of PIM has been to develop a toolkit for closing the gender gap in agriculture 

development, and training research and development partners on its use. 

 

Innovation platforms 

 

3. CGIAR system research programs (Dryland System, Humid Tropics, Aquatic Agriculture) 

and some of the commodity research programs (Root, Tubers and Bananas for example) use 

innovation platform methodologies whereby communities identify their technological needs.  

CGIAR researchers in partnership with the local community and other development partners engage 

in programs which are designed to accomplish the goals and priorities identified by the local 

                                                           
1 The authors of this paper are as follows: Anita Regmi, Economics Advisor, Bioversity International, Philippe Ellul, Senior 

Science Officer, CGIAR Consortium Office, and Michael Halewood, Bioversity International 
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community.  As community engagement is central to these projects, strengthening innovative and 

adaptive capacity of the community becomes a major objective.  Therefore, capacity building, 

technology transfer and information-sharing are critical components of the program.   Some of the 

programs bring together communities and jointly engage in visioning, identifying development 

needs, setting priority, developing a plan of action, and jointly undertaking participatory research 

activities with farmers, land-managers, and other development partners. Implementation of 

innovation platforms and participatory action research inherently incorporates training and capacity 

strengthening as its core programs.  Some of the key capacity strengthening activities are geared 

toward sustainable intensification of agricultural systems such as the maize-legume based system in 

eastern and southern Africa (SIMLESA), Cereal Systems Initiative in South Asia (CSISA), and 

aquatic agriculture system in Zambia and in the polder region of Bangladesh.   

 

Seed selection and availability 

 

4.  CGIAR has excellent track record of using participatory varietal selection methods and 

other programs to identify local seed needs and improve the availability and access of quality seed 

and planting material.  For many of the major crops such as rice, wheat, and maize, participants 

from national programs and private sector (local seed companies) are trained in modern breeding 

methods, integrated management of improved varieties, seed production, seed technology and 

access.  For example, for MAIZE research program, over 50,000 people in 28 countries were 

trained during 2013 on a range of topics including disease management (Maize Lethal Necrotic 

Virus), resilient varieties (under different donor programs in Africa), and more nutritious maize as 

part of Harvest Plus program.  Similarly over 17,000 people participated in seed-related training on 

WHEAT in 2013, and the rice program Global Rice Partnership (GRiSP) has reported almost 

80,000 individuals trained in 2013.  A significant proportion of the trainees in all 3 programs were 

women.  

5. Several short and long-term training courses and workshops addressing both generic and 

crop-specific seed characteristics were held during 2013 by other commodity research programs 

(Dryland Cereals, Grain Legumes and Roots, Tubers and Bananas).  For example, capacity building 

efforts by Dryland Cereals have reached a large number of men and women, with particular note of 

its workshop on ‘Small-scale Seed Enterprise Development and Management’ and the ‘Third 

International Training Course on Pearl Millet Hybrid Parents Improvement and Seed Production’, 

which were attended by public and private sector participants from several countries.  Root, Tubers, 

and Bananas trained over 30,000 individuals with a third of them being women.  Similarly Grain 

Legumes trained about 50,000 individuals in 2013 with a thirds again being women.  Additionally a 

joint workshop was held by Grain Legumes and Dryland Cereals on “International Training 

Program on Plant genetic resources and genebank management.” 

6. To improve the adaptive capacity and resilience of agriculture to biotic and abiotic stress 

related to climate change, CGIAR programs are focusing their research on increasing the quality 

and availability of seed and planting material of traditional varieties, and under-utilized and 

neglected crops, trees and forages.  Community seed banks have inspired an innovative approach, 

using hand-held devices, to crowdsourcing seed and variety evaluation that promotes farmer-to-

farmer exchange and provides feedback to crop breeders.  The main goal of this work is to 

strengthen capacity of local community for more effective and sustainable use, management and 

conservation of local agricultural biodiversity, particularly in the context of food security, nutrition, 

income-generation potential and adaptation to climate change. The program focuses on equitable 

participation by women and people of different age cohorts.  The training activities include joint 

implementation of developing and testing new methods and tools to sustainably conserve traditional 

crops and associated knowledge at the farm level, make quality seed and planting material more 

accessible, and jointly develop and implement a monitoring framework.  This type of capacity 

strengthening for increasing the availability and access of quality local seed and planting material is 

being adopted by CGIAR research program on Climate Change and Food Security (CCAFS), 
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Water, Land and Ecosystem (WLE), and Forest, Trees, and Agroforestry (FTA).  During 2013, 

Bioversity-led activities in these programs trained almost 1,000 individuals about half of whom 

were women. 

 

Breeding 

 

7. Along with programs designed to strengthen capacities to link farmers and land managers to 

quality seed and planting material, CGIAR research programs also undertake activities which seek 

to enhance plant and livestock improvement capabilities of local communities and national research 

partners.  For example, laboratory technicians from Africa are trained on Good Laboratory Practices 

and Laboratory Information Management Systems (GLP-LIMS) as a partnership between Alliance 

for a Green Revolution in Africa (AGRA) and the CGIAR.  Other trainings are designed to improve 

understanding of plant breeding through both theory and hands-on practice, including on common 

sequence analysis techniques and advanced DNA sequence analyses. 

8. An important tool for effectively sharing information and enhancing global capacity on 

plant breeding is the creation of an interface between genetic resources and plant breeding.  The 

CGIAR programs on MAIZE and WHEAT has developed such a tool, the Seeds of Discovery 

(SeeD) project, which works on mining the CIMMYT gene bank collections of both crops for 

novel, high-value genetic variation which may not be present in the germplasm of maize and wheat 

breeders but may be necessary for ensuring future adaptability with increasing weather variations. 

SeeD has produced the most comprehensive set ever of phenotypic and genotypic data on maize and 

wheat genetic resources, and will be released soon to the scientific community.  Knowledge and 

information residing in this tool will be shared and used in partnership with other stakeholders such 

as with the ongoing CIMMYT-KARI program which is dedicated to accelerating breeding progress 

by NARS and seed companies in Africa.  

9. Similar to MAIZE, WHEAT has produced more than 500 precision phenotyping 

applications, decision-support tools for farmers, large distribution manuals (e.g. 

CSISA/Bangladesh) and certification course on design and implementation. Different open access 

databases are also maintained by WHEAT such as IWIS, GRIS (wheatpedigree.net), IWIP.org, 

rusttracker.org, and Wheat Atlas for better sharing of information and improving technology 

transfer. 

10. CGIAR program on rice maintains a number of online decision tools to help improve rice 

development and production.  The key data for assisting with breeding efforts are (1) International 

Rice Information System (IRIS), (2) International Rice Genebank Collection Information System 

(IRGCIS), 3) AfricaRice genebank information system, (4) Dataverse systems, and 5) ORYZA2000 

simulation model database. 

11. Likewise other CGIAR research programs maintain a number of online sites for crop-

specific genomic and phenotypic information which is of assistance to plant breeders and growers 

globally.  ICRISAT-led efforts on minor millet include workshop on Modern Genomics for Crop 

Improvement, where scientists are exposed to modern breeding approaches including marker- 

assisted recurrent selection, and genomic selection, next generation sequence data analysis, and a 

brief introduction to molecular markers and their use in crop improvement. Banana research group 

maintains information-sharing platform http://www.musanet.org/, and Bioversity and ICRAF have 

ongoing activities on trees and underutilized crops, while ILRI and World Fish maintain programs 

on livestock and fish.  Last year, the African Plant Breeding Academy, housed in ICRAF, was 

launched to help improve the livelihoods of Africa's smallholder farmers and their families, reduce 

hunger and boost Africa's food supply. The goal of this effort is to use the latest scientific 

equipment and techniques to genetically sequence, assemble and annotate the genomes of 100 

traditional African food crops to guide the development of more robust produce with higher 

nutritional content.  Given its location and focus, strengthening local capacity for breeding is a 
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priority. Training plans for the first five-year period include 250 plant breeders in genomics and 

marker-assisted selection for crop improvement. 

 

 

Crop management decision tools 

 

12. CGIAR research programs, jointly with a number of partners, have developed many 

decision tools for sustainable intensification of production systems and better management of 

natural resources.  Farmer, rural communities, local and national partners (both private and 

government) undergo regular training to help improve and use these tools.  For example, CGIAR 

research programs MAIZE, WHEAT and CCAFS contributed to the development of the Nutrient 

Expert® decision support tools for maize and wheat through a Competitive Grant Initiative (CGI) 

with the International Plant Nutrition Institute (IPNI).  This tool is being used by many of the other 

CGIAR programs on systems research, which customize the tool to fit local needs.  Training 

programs are undertaken to teach local partners to use the tools.   For example in South Asia, over 

11,000 farmers received training in 2013, with a significant participation by women trainees. 

13. Similarly, GRiSP uses and trains individuals in a number of decision tools for sustainable 

intensification of rice.  Training programs under both commodity and system CRPs cover a wide 

suite of programs for sustainable crop/livestock management including conservation agriculture, 

livestock production, integrating gender approaches in research, irrigation water management, 

extension, rangeland management, socio-economic analysis, science communication, statistical 

design and data management.  An example is the Bhoochetana project in India where Tata Trusts 

has supported training efforts.  This program is being implement by CRPs on Livestock and Fish 

and Dryland Systems jointly with the Government of Karnataka.  Training program for this 

initiative cover soil-testing, fertilizer application, participatory evaluation of cultivars, innovative 

delivery of knowledge; models for scaling-up; agricultural biodiversity  assessment; use of Global 

Positioning Systems and Geographic Information System tools; and feed resources assessment and 

prioritization tools. 

 

Value-chain management 

 

14. Capacity enhancement in the value chain management area includes i) strengthening market 

linkages under PIM including the launch and maintenance of the value-chain clearinghouse; and ii) 

activities to improve the quality and safety of food products. 

15. CGIAR researchers train and work with various local and government partners, together 

with the Codex Alimentarius Commission, to improve national food safety regulations and nutrition 

plans. In particular, training and capacity strengthening efforts have focussed on controlling 

aflatoxin, a deadly contaminant of stored grain.  

16. Under the CGIAR program on Agriculture for Nutrition and Health (A4NH) trainings were 

provided to more than 85,000 farmers, agricultural extension agents, frontline human and animal 

health workers, and research professionals in the use of new technologies, food production 

techniques, nutrition education, crop selection methodologies and aflatoxin detection and 

management.   

17. Under A4NH’s HarvestPlus program, trainings through Training of Trainers (TOT) 

workshops, field days and demonstrations and formal residential training programs have imparted 

knowledge and build skills in production and management practices of biofortified crops.   

HarvestPlus has focused on changing consumption patterns through targeted nutrition education of 
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caregivers about balanced diets especially for children under five years of age and pregnant and 

lactating women.   

 

 

Natural resources management 

 

18. CGIAR Systems Research programs together with CCAFS, WLE and FTA are engaged in a 

number of activities which seek to enhance capacity, improve technology transfer and knowledge 

sharing on natural resources management and ecosystem services.  These include capacity 

enhancement through participatory action research, training and partnering on model building and 

decision tools, training and workshops on a number other research activities.  In Indonesia, for 

example, an initiative works directly with farmers to improve their livelihoods through better forest 

management. Halfway into the 5-year project, it had taught more than 8,000 farmers and local 

government staff about sustainable natural resource management, established 78 community tree 

nurseries benefiting 9,000 farmers, trained nearly 1,000 farmers and other stakeholders on how to 

get agroforestry products to market more efficiently and with better returns for farmers, and worked 

with villagers, farmers and local government staff to develop better ways of governing the 

landscape to sustainably improve productivity. 

19. In Africa, IWMI coordinates IMAWESA (Improved Management of Agricultural Water in 

Eastern and Southern Africa), a program to improve community-level management of water 

resources.  As part of the research program WLE in 2013, professionals from Latin America were 

trained on the management of soils databases and/or generation of digital soil maps.  Another WLE 

initiative includes training 160 representatives from 70 countries in safe wastewater use, and 

feeding IWMI’s database on informal and formal wastewater irrigation into FAO’s AQUASTAT 

database.  Training also focusses on increasing the capacity of national research partners in Africa 

to use handheld GPS devices and other new technologies to conduct landscape health assessments, 

as part of WLE’s effort on sustainable intensification. WLE is supporting a soil management 

capacity building platform under Africa Soil Information Service (AfSIS), in partnership with the 

Earth Institute of Columbia University. Globally, 717 (171 female) scientists and technicians 

received training in land/soil health surveillance, field surveillance or laboratory techniques, so that 

they can use these techniques in their own work.  

 


