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CGIAR Research Program on Grain Legumes and Dryland Cereals
The CGIAR Research Program on Grain Legumes and Dryland Cereals (CRP-GLDC) is an international consortium 
led by the International Crops Research Institute for the Semi-Arid Tropics (ICRISAT) and CGIAR implementing 
partners, including the International Institute of Tropical Agriculture (IITA), International Center for Agricultural 
Research in the Dry Areas (ICARDA), World Agroforestry (ICRAF), International Livestock Research Institute 
(ILRI) and the Alliance of Bioversity International and CIAT (ABC). In addition to the CGIAR, the CRP-GLDC 
is implemented by L’ Institut de Recherche pour le Développement (IRD) and Centre de Coopération 
Internationale en Recherche Agronomique pour le Développement (CIRAD) from France and Commonwealth 
Scientific and Industrial Research Organisation (CSIRO) from Australia, and various Non-Governmental 
Organizations (NGOs), national agricultural research system (NARS) and private sector partners. This consortium 
strives to support beneficiaries in 13 priority countries in South Asia (SA) and Sub-Saharan Africa (SSA) with 
a mission of improving rural livelihoods and nutrition by prioritizing demand-driven innovation to increase 
production and market opportunities along value chains. 

http://gldc.cgiar.org

Lead Center: International Crops Research Institute for the Semi-Arid Tropics (ICRISAT) 

Flagship Program 1: Priority Setting & Impact Acceleration 
CGIAR Center: International Institute of Tropical Agriculture (IITA) 

Flagship Program 2: Transforming Agri-food Systems*

Flagship Program 3: Integrated Farm and Household Management  
CGIAR Center: World Agroforestry (ICRAF) 

Flagship Program 4: Variety and Hybrid Development 
CGIAR Center: International Crops Research Institute for the Semi-Arid Tropics (ICRISAT) 

Flagship Program 5: Pre-breeding and Trait Discovery 
CGIAR Center: International Crops Research Institute for the Semi-Arid Tropics (ICRISAT) 

Flagship Program 6: Common Bean for Markets and Nutrition 
CGIAR Center: International Center for Tropical Agriculture (CIAT)

Other participating institutions: CSIRO, IRD, CIRAD, ICARDA, Bioversity International and ILRI.

*FP2 remained unfunded although some of its deliverables are captured in the cross-cutting theme: Markets 
and Partnerships in Agri-business (MPAB).
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Executive Summary 
The CRP-GLDC envisions to increase productivity, profitability, resilience and marketability of critical and 
nutritious crops grown in the semi-arid and sub-humid dryland agroecologies of Sub-Saharan Africa (SSA) and 
South Asia (SA) where poverty, malnutrition, climate change and soil degradation are most acute. Improved 
innovation capacities within agri-food systems of these crops are expected to enable coherent and integrated 
research and development, production, and market and policy reforms to contribute towards resilience, 
inclusion, poverty reduction, nutritional security, environmental sustainability and economic growth. 

Ex-ante economic, poverty and nutritional impact assessments identified the most promising research and 
technology options for GLDC crops. A gender-sensitive prioritization of varietal attributes and product profiles 
defined the most important end-user preferred traits. An impact evidencing strategy showed that over 40% of 
the cowpea growers in Nigeria adopted improved varieties on over 1 million ha leading to significant increases 
in yield and income. Demonstration plots served to train over 2,500 farmers and extension agents (46% 
women), with 110,000 people benefitting from the doubled-up legume systems. Modelling based on decision 
support tools and nutrient flows generated a ‘map’ to guide effective nutrient cycles. While a suite of modelling 
tools/framework comprising 5 domains and 115 indicators was developed for researchers to co-design resilient 
farming systems, a holistic nutrition education package laid the foundation for studying nutritional knowledge 
and attitudes. Multi-stakeholder Crop Network Groups in Africa would help product design, development, 
testing, advancement and delivery of GLDC crops. Improvements in production and market traits resulted in 
combining high oleic with foliar fungal disease resistance in groundnut and heat tolerance with bold seeds 
in chickpea varieties. Through inter-specific crosses, accessions of Tepary bean that withstand 28 0C night 
temperatures were incorporated into common bean that resulted in the release of 28 heat-tolerant varieties in 
Africa and Latin America. 

Partnerships with the private sector, food and seed industries and service providers are expected to enhance 
the use of genotyping tools and drone-based imaging technologies. Early generation selection using high-
throughput SNP platform and seed-chip in groundnut and chickpea could help reduce cost and enhance 
operational breeding efficiency for enhanced genetic gains. Products of molecular breeding in groundnut and 
chickpea, deployment of markers in groundnut and sorghum breeding, development of quality control (QC) 
panels in groundnut and pearl millet, and the development of next generation tools and technologies are 
being established in partnership with the public and private sectors. Our efforts through the gender internship 
program for young scientists, engaging youth in dryland agriculture and their gainful entry points in the GLDC 
value chains, and gender-responsive product profiling can enhance gender equality and opportunities. Scoping 
studies on ways of leveraging market opportunities for smallholders and impact pathways of current and future 
traits using systems dynamics scenarios would provide better targeting and market linkages for GLDC crops, 
thereby improving rural livelihoods and nutrition through increased production and market opportunities 
along value chains of these crops. Bean-based flour with high iron (Fe) and zinc (Zn) bean is being promoted in 
national nutritional strategies.
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Part A. Narrative section 

1. Key Results 
1.1 Progress Towards SDGs and SLOs 
1. Improved cowpea varieties contribute to poverty reduction in Nigeria 

Cowpea is an important food and fodder legume and essential component of cropping systems in the dry 
savannas of West Africa. However, cowpea yields are low in much of West Africa. In Nigeria, multi-partner 
efforts led by IITA resulted in the release over 20 improved varieties. Efforts have also been made to improve 
cowpea seed systems. An impact study showed over 40% adoption of improved varieties on over 1 million 
ha which led to a 26% increase in yields and 61% increase in net returns per hectare (Manda et al., 2019a). 
Adoption also led to a 17 percentage point increase in household income and a 5 percentage point reduction in 
the incidence of poverty, which is equivalent to 929,450 people being lifted out of poverty following adoption of 
improved varieties (Manda et al. 2019b).

2. Improved Myanmar Chickpea Production through Early Maturing Cultivars 

Following the release of ten cultivars of chickpea in Myanmar from 1976 to 2018, a study was carried out to 
quantify benefits in the Central Dryland Zone that grows 96% of chickpea. With an adoption lag from initial 
release to the peak level at 15 years, the cropped area under improved chickpea increased from 67% in 2001-
02 to 97.7% by 2017-18. The coverage was much higher in Sagaing (>98%) followed by Mandalay (>96%) and 
Magway (>94%) regions, where productivity gains were about 51%, with corresponding unit cost reduction at 
US$ 129 per ton resulting in estimated benefits of US$ 152.8 million. 

3. Climbing bean technologies helped 0.8 M farming households increase productivity and food security, resulting 
to about 5,000 households climbing out of poverty in land-constrained Rwanda 

In Rwanda, many farmers have less than a hectare to grow all their crops and thus require technologies that 
increase land productivity. Impact studies showed that targeted breeding based on agro-ecological adaptation 
enabled expansion of higher yielding climbing beans from its traditional high altitude to middle and low altitude 
areas. This provided benefits to over 0.8 million families that were a priori disadvantaged due to declining 
land sizes and quality. Each additional kilogram of climbing bean seed planted raised per capita consumption 
expenditure by 0.9% and bean consumption by 2.8%. This translates into additional 117,480 tons of bean 
consumed by 4.4 million people annually, thereby increasing household food security by 0.6% while decreasing 
the likelihood of being poor by 0.6%, equivalent to 4,714 households lifted out of poverty annually. 

1.2 CRP Progress towards Outputs and Outcomes (spheres of control and influence) 

1.2.1 Overall CRP progress 
FP1: Priority Setting and Impact Acceleration 

An ex-ante nutritional impact assessment of research and technology options, conducted as part of the multi-
criteria evaluation to identify breeding and other research priorities, led to the identification of early-maturing 
sorghum with tolerance to drought and resistance to insect pests and drought-tolerant cowpea varieties 
in WCA; intercropping-compatible pigeonpea varieties, early-maturing sorghum varieties and hybrids with 
tolerance to drought in ESA; and Fusarium wilt-, root rots-, and Botrytis grey mold (BMG)-resistant chickpea 
varieties in SA. End-user preferred traits were identified to update product profiles for rainy and postrainy 
season sorghum in India. Drivers of technology adoption and change within smallholder farmer and specific 
consumer segments delivered several outputs. Research was conducted on gender and youth, youth realities, 
aspirations, transitions and opportunity structures in Uganda, Ethiopia and Tanzania, and youth engagement in 
seed systems in Mali and northern Nigeria. A scaling framework was developed that encapsulates key elements 
for promoting large-scale adoption and impact assessment of GLDC technologies. An adoption study on 
improved cowpea varieties in Nigeria showed that over 40% of the growers adopted improved varieties on over 
1 million ha and this led to increased yields (26%) and net returns per hectare (61%). 

https://mel.cgiar.org/projects/-15/202/improved-cowpea-varieties-contribute-to-poverty-reduction-in-nigeria
https://doi.org/10.1111/1477-9552.12331
https://doi.org/10.1016/j.worlddev.2019.05.027
https://mel.cgiar.org/projects/647/224/improved-myanmar-chickpea-production-through-early-maturing-cultivars
https://hdl.handle.net/20.500.11766/9784
https://hdl.handle.net/20.500.11766.1/7d03d8
https://mel.cgiar.org/projects/-15/283/climbing-bean-technologies-helped-08-m-farming-households-increase-productivity-and-food-security-resulting-to-about-5000-households-climbing-out-of-poverty-in-land-constrained-rwanda
https://mel.cgiar.org/projects/-15/283/climbing-bean-technologies-helped-08-m-farming-households-increase-productivity-and-food-security-resulting-to-about-5000-households-climbing-out-of-poverty-in-land-constrained-rwanda
https://doi.org/10.1007/s12571-017-0753-4
https://doi.org/10.1007/s12571-017-0753-4
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FP3: Integrated Farm and Household Management

Spatial and temporal distribution of emerging diseases of chickpea and pigeonpea in India were assessed. 
Varieties of soybean, cowpea, groundnut, pigeonpea and sorghum were evaluated for intercropping in 
agroecologies of Mozambique, Malawi, Burkina Faso and India. A total of 236 soybean (36% women) and 185 
cowpea (39% women) farmer demonstration plots were established on farmers’ fields. Over 110,000 people are 
benefitting from ‘Optimal’ doubled-up legume systems established to train 98 master trainers (28 women) in 
Malawi. Decision support tools were developed for farm-household livelihood typologies, innovation adoption 
and to assess the impacts of legume-based technological interventions on production and livelihoods in Burkina 
Faso and Ethiopia, besides developing a suite of systems modelling tools/framework for co-designing resilient 
farming systems. A framework for farming systems sustainability was developed with 5 domains and 115 
indicators. For targeting gender and nutrition under GLDC farming systems, gender-oriented adoption studies 
conducted in Burkina Faso for cowpea and in Ethiopia for lentil and chickpea varieties revealed that women 
were disadvantaged in accessing information, inputs and credit, thereby lowering technology adoption and 
nutrition access.

FP4: Variety and Hybrid Development 

Simultaneous improvement of production and market traits through NARS partnerships over the past years 
led to the commercialization of 26 GLDC cultivars. High oleic groundnut, cream seed coated pigeonpea and 
large-seeded chickpea were developed to meet industry needs, while machine harvestable chickpea and 
lentil provided employment opportunities for youth. Enhanced grain nutritional traits of lentil and groundnut 
and biofortified pearl millet cultivars will contribute to nutrition security. Improved red-podded pigeonpea in 
Kenya offers tolerance to pod borers. Fusarium wilt-resistant chickpea in India and Ethiopia, downy mildew-
resistant pearl millet in India and foliar fungal disease-resistant and aphid-tolerant groundnut in Tanzania and 
Mozambique were found to reduce input costs while providing environmental sustainability. Fodder quality 
being a key trait for some product profiles, a multi-cut fodder sorghum hybrid was released in India. To enhance 
the rate of genetic gain, speed breeding was deployed to reduce breeding cycle time from 0.5 years to 0.16 
in chickpea and lentil and from 0.5 years to 0.33 in groundnut. Besides, high-throughput SNP platform was 
used for early generation selection in cowpea, groundnut, soybean, chickpea, pigeonpea, sorghum and pearl 
millet, and the seed-chip technique in groundnut and chickpea for SNP genotyping to reduce cost and enhance 
operational efficiency.

FP5: Pre-breeding and Trait Discovery 

Testing of 274 cowpea wild relatives and 6 cultivated lines for seedling stage drought tolerance led to the 
identification of 44 drought-tolerant wild lines that were crossed with elite varieties and incorporated into 
pre-breeding. While over 700K data points combined in all GLDC crops were generated for developing markers, 
the QC panels that are under development and validation can have significant impact in breeding programs. 
Advances made in the development of genomic selection in chickpea, groundnut, pearl millet and sorghum, 
identification of Quantitative Trait Loci/ Marker trait associations (QTLs/MTAs) for priority traits, transcriptomics 
data and epigenetic (methylation) data related to biotic and abiotic stresses in chickpea, and introgression and 
pyramiding of identified QTLs in breeding elite lines were done in collaboration with FP4. This included the 
release of two high oleic groundnut lines in India and three chickpea lines (2 in India, 1 in Ethiopia). Candidate 
genes and markers for early and late flowering and associated with adaptation to high temperature and dry 
environment in pearl millet were identified using genome-wide association study (GWAS) analysis in a panel 
from all of West Africa. The focus for enabling technologies was on establishing protocols for genome editing, 
second-generation transformation in pearl millet, systematic mutant population, genomic selection models, 
phenotypic screening, rapid generation turnover platform for pearl millet and sorghum, early stage finger millet 
leaf blast screening and high quality draft genome assemblies for chickpea and pigeonpea. 

FP6: Common Bean for Markets and Nutrition 

Two drought-tolerant, high-yielding (>3000 kg/ha), early-maturing (68-72 days) varieties with high Fe and Zn 
(>70 ppm and >35 ppm, respectively), good marketability, palatability and tolerance to major diseases were 
released in Uganda. Improved varieties were released in Zimbabwe and South Africa. Improved beans were 
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promoted through capacity building in partnership with development organizations and seed access through 
small packs in agrodealer shops in Tanzania, Uganda, Burundi, Kenya, Rwanda and Zimbabwe. To reduce 
drudgery for women and create business opportunities for youth, threshing technology was introduced for 
multi-crops, including beans, through local artisans in Burundi, Ethiopia, Uganda and Tanzania. To improve the 
quality of grains and bean-based products, Solar bubble drier technology was introduced. A market survey was 
conducted to identify and characterize yellow and other bean corridors. Grain producers (Uganda: 17,000 and 
Tanzania: 3,500) registered with a Master Farmer Network (MFN) are receiving payment for their grain through 
a digital platform established through a partnership between Mastcard Lab for Financial Inclusion, United 
States Africa Development Foundation (USADF) and CIAT. For wider utilization of bean and dry bean products, 
government and private sector partners were engaged in Tanzania, Malawi, Zimbabwe, Burundi and Uganda 
to develop national nutritional working groups for nutrition and biofortification policies in school feeding 
programs, increasing nutrient intake among adolescents, pregnant and lactating women and knowledge-sharing 
with communities.

1.2.2 Progress by flagships (optional) 

For detailed progress by Flagship, please follow the links:

FP1: http://gldc.cgiar.org/progress-in-fp1-priority-setting-and-impact-acceleration-2019/

FP3: http://gldc.cgiar.org/progress-in-fp3-integrated-farm-and-household-management-2019/

FP4: http://gldc.cgiar.org/progress-in-fp4-variety-and-hybrid-development-2019/

FP5: http://gldc.cgiar.org/progress-in-fp5-pre-breeding-and-trait-discovery-2019/

FP6: http://gldc.cgiar.org/progress-in-fp6-common-bean-for-markets-and-nutrition-2019/

1.2.3 Variance from Planned Program for this year 

(a) Have any promising research areas been significantly expanded? If so, for each example, please explain 
clearly where the demand came from (promising research results, demand from partners etc.). Where has the 
money for expansion come from? (max. 150 words)

Two areas in CoA3.3 leverage bilateral project funding: ESA - Michigan State University and Africa Rising; WCA - 
ATASP and TAAT; SA - ICAR, SDC and MNCFC in India, and CoP (AgMIP, Big Data for Agriculture Innovation) in the 
application of integrative data analysis. The ICRISAT/ILRI synergy led to the integration of whole farm modelling 
and fodder production potential of CRP-PIM for cattle value chain competitive assessment in West Africa. 
For breeding modernization, FP4 made an additional investment to improve breeding and testing processes 
and operational efficiency in SSA. Based on a requirement from FP4 to develop QC panel in GLDC crops, with 
additional funds FP5 undertook an analysis of existing sequence data in pearl millet, chickpea and groundnut to 
identify small sets of unique polymorphic SNPs to be used as QC panels.

(b) Have any research lines been dropped or significantly cut back? (Please note that cutting research lines 
which do not seem to be delivering is seen by Funders and System Organization as a sign of good management, 
not of failure.) If so, please give specific examples and brief reasons. If funding was reallocated to other work, 
where did the money go? (max. 150 words)

No major research areas were dropped or significantly cut back in any of the Flagship Programs. However, for 
the cross-cutting theme on Youth, it was realized that the planned studies were more expensive to conduct 
than what was originally allocated. Designing the studies, capacity development of the implementing partners 
and field level data collection would have meant implementing studies in only one country, which would be too 
meagre to inform the design of the strategy. This was addressed by allocating additional resources instead of 
dropping or cutting back on these important activities.

(c) Have any Flagships or specific research areas changed direction? If so, please describe how, and the reason. 
(max. 150 words)

http://gldc.cgiar.org/progress-in-fp1-priority-setting-and-impact-acceleration-2019/
http://gldc.cgiar.org/progress-in-fp3-integrated-farm-and-household-management-2019/
http://gldc.cgiar.org/progress-in-fp4-variety-and-hybrid-development-2019/
http://gldc.cgiar.org/progress-in-fp5-pre-breeding-and-trait-discovery-2019/
http://gldc.cgiar.org/progress-in-fp6-common-bean-for-markets-and-nutrition-2019/
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There has been no change in any specific areas of research. Since beans are considered significant in preventing 
nutritional diseases like obesity and diabetes, the Alliance of Bioversity and CIAT is exploring the potential of 
diets to address these lifestyle diseases. Hence the Pan-Africa Bean Research Alliance (PABRA) interaction with 
the food processing sector is a key forward-looking approach that seeks to address the needs of an increasing 
number of urban consumers who demand more convenience in food preparation. This will be an important 
component of a strategy to ensure that beans continue to play an important role in the diets of consumers. 

1.2.4 Altmetric and Publication highlights 

Within the collaboration between CRPs on GLDC and LIVESTOCK, in 2018, ILRI and ICARDA developed a low-
cost user-friendly tool to review the altmetric score: ArES (Agricultural Research e-Seeker) based on the free 
Altmetrics version. The code has been released as Open Access as an International Public Good. In 2019, 
a user-friendly interface was developed to support data mining across various levels (flagships, countries, 
crops, research groups and individuals). The interface also addresses the data export required by SMO for CRP 
reporting, besides saving an annual subscription of US$ 10,000 by CRPs (GLDC, FISH). The SMO included the 
MEL team in the joint MEL-MARLO collaboration in order to provide lessons learnt and technical expertise in 
the development of the CGIAR Dashboard. 

In 2019, CRP-GLDC produced 80 peer-reviewed publications, of which 90% were ISI and 76% Open Access. Of 
the over 340 knowledge products, 22% have an Altmetric score and 83% are journal articles, while others are 
reports, briefs and working papers. For each information product (Table 6), the scores reflect calculation for the 
Altmetric valuing. High “Mentions” are generally paired with a similar high Altmetric score while the ‘Readers’ 
value is almost independent. While there is a strong relationship between Twitter, Facebook and Mendeley, the 
blogs and news are less evident and require more communication effort.

Among the key publications with scores between 100 and 300, three were published in Nature Genetics 
(Bertioli at al. 2019, Varshney et al. 2019 and Pandey et al. 201 9) and one in Outlook on Agriculture (Gassner 
et al. 2019). While the first three feature chickpea and peanut, focusing on establishing a foundation for large-
scale characterization of germplasm and population genomics and an important resource for trait dissection, 
accelerating genetic gains in future, the last one is a joint collaboration among CRPs on FTA, PIM and GLDC 
which advocates more differentiated policies for agricultural development in Africa, and suggests that 
policymakers should be much more aware of the heterogeneity of farms and target interventions accordingly. 
Understanding where and for whom agriculture will serve the main purpose of ensuring food and nutritional 
security and where and for whom there is the potential for significant increases in incomes and a contribution 
to wider economic growth is a key aspect across several interlinked actions in CRP research.

1.3 Cross-cutting dimensions (at CRP level) 
1.3.1 Gender 

CRP-GLDC continues to be committed to an ‘inclusive and equitable innovation system for accelerating impacts 
for women and young people’ in the drylands. GLDC’s gender research agenda was designed to be unique 
for each FP and aligned to key issues on the impact pathway. Activities on gender and youth integration were 
implemented in four thematic areas: Gender and breeding; Gender dynamics in seed value chains; Strategies 
for youth integration; and Gendered impacts on asset ownership.

A framework on gender-responsive Plant Participatory Breeding (PPB) programs in West and Central Africa was 
developed through a postdoctoral fellowship that is now being tested in a case study for gender analysis of 
traits and preferences for gender-responsive variety development in the sorghum and millet breeding program 
in WCA. This study defined targets and identified segments of sorghum and millet value chains as end users 
and/or customer groups. The research involved crop, production zone or ecology, sex and value chain node. 
Sorghum and millet trait attributes were defined and aligned with the improved varieties. The analysis identified 
the most important traits for each value chain segment as the ‘must have’ traits for each customer group 
through the history of breeding and traits prioritization over time. A team of social scientists and breeders from 

https://cgspace.cgiar.org/explorer
https://github.com/ilri/OpenRXV
https://www.cgiar.org/impact/results-dashboard/
https://hdl.handle.net/20.500.11766/10707
https://hdl.handle.net/20.500.11766/10716
https://hdl.handle.net/20.500.11766/10708
https://hdl.handle.net/20.500.11766/10803
https://hdl.handle.net/20.500.11766/10803
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Mali attended a joint training on ‘Gender Responsive Breeding’ and analyzed the social structures in cowpea 
and groundnut varietal demands. This synergy will contribute to product profile development for GLDC priority 
crops in WCA.

With regard to achievements in generating primary data, analysis and documentation on various gender 
dynamics aspects in seed systems, the IITA team gained insights on the opportunities available to women 
farmers in soybean seed systems in Mozambique. ICARDA generated primary data and insights relating to lentil 
farming, innovations and women empowerment in rural landscapes, documenting issues of division of labor for 
men and women in the lentil production cycle; access to extension services, gendered issues in land ownership 
for lentil production; migration, especially of men from the rural areas and how this impacts production and 
the resulting challenges faced by women-headed households. Key insights were generated on gendered seed 
knowledge, seed access and seed use in northern and eastern Uganda. Innovations around behavior change 
communication on quality seeds of improved groundnut varieties were designed with non-traditional partners, 
where men and women in the community were involved in co-designing the brand for seeds.

Primary datasets were generated on youth realities, aspirations, transitions and opportunity structures in 
Uganda, Ethiopia and Tanzania (through qualitative interviews) and on youth engagement in seed systems in 
Mali and northern Nigeria (through quantitative data collection among 600 women and 600 men). Gendered 
transition pathways that are unique to boys and girls have implications on access to productive resources and 
influence who can or cannot engage in farming in the drylands. While there is a blanket narrative that ‘youth 
are not interested in agriculture’, evidence generated so far shows that there is a category of youth who remain 
in agriculture; some because they chose to and others because it is the only option. Models of engagement 
with youth in value chains will be tested in 2020 with projects aligned to CRP-GLDC. One PhD student has been 
hosted to deliver the work on youth.

The GLDC-Gender Internship Program was continued where emerging scientists (1 male and 1 female) 
were mentored on skills in designing and planning gender research, field level collection of qualitative and 
quantitative data and analysis/interpretation of results. One intern presented a paper at the ‘Seeds of change 
conference’ at the University of Canberra, Australia. The WCA team hosted an MSc level intern in the gender 
and breeding work. These 18-24-month internships are ideal and can result in win-win outcomes both for the 
student and the CRP.

CRP-GLDC participated in meetings on developing and submitting a proposal for the new GENDER Platform in a 
consortium led by ILRI, CIP and IRRI. The platform’s main research agenda is around transforming food systems 
for gender equality in the face of climate change. The platform will also provide CRP-GLDC the opportunity 
to re-orient its work on gender and climate change going forward. Mainstreaming gender awareness and 
contribution along the bean value chain starting from the research activities was continued in the beans 
program in FP6. These included innovation on threshers (CoA markets, nutrition); processing of beans into 
other bean food products to provide business opportunities for women in particular (CoA markets, nutrition); 
gender-sensitive participatory variety selection (CoA breeding) and policy reported for Tanzania (CoA scaling).

1.3.2 Youth and other aspects of Social inclusion / “Leaving No-one Behind” 

Since it was identified that youth as a social group was missing from our gender programming, a youth strategy 
is being developed with the following inputs.

A literature review identified main concepts to design a youth study in Tanzania, Uganda and Ethiopia. The focus 
was on “Transitions of young women and men to adulthood in the drylands in relation to their aspirations, 
realities and opportunity structures”. This research is anchored within the “opportunity structures” framework 
which stipulates that there are socially constructed means through which social groups achieve their interests. 
Opportunity structures are primarily shaped by inter-relationships between family, education, social networks, 
technology and employment opportunities, among others. These structures are also confounded by factors 
such as place, age, gender, wealth and ethnicity. Results from this work will help in designing a youth strategy 
for the CRP GLDC in 2020. Based on these principles, a methodology was designed for data collection and a 
training workshop organized for country research teams from Ethiopia, Uganda and Tanzania in February 2019.

https://gender.cgiar.org/webinar-youth-dryland/
https://gender.cgiar.org/webinar-youth-dryland/
https://gender.cgiar.org/webinar-youth-dryland/
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Partnerships were established with sociology and anthropology departments of universities in Eastern Africa 
(Sokoine University of Agriculture in Tanzania, Makerere University in Uganda, and Haramaya University in 
Ethiopia) to lead the youth studies in each country. The study sites were selected to prioritize semi-arid regions 
where other CRP-GLDC programs are implemented. Data collection has been initiated in eleven dryland regions 
within Ethiopia, Uganda and Tanzania.

Youthhood is described as the transition period between childhood and adulthood. The point of transition to 
adulthood is determined by factors such as age, pathway to employment and rites of passage such as marriage 
and childbearing. However, this transition is often complex and non-linear. Transition pathways to youthhood 
vary by gender, where for example, the transition to adulthood for girls is often shorter. Sometimes, a girl can 
become a wife or a mother before becoming a teenager. The cultural perception of ‘youth’ for women can have 
a great influence on their access and control of productive resources such as land (Webinar). Similarly, when 
young women become mothers, they are excluded from ‘youth benefits’ such as government youth funds or 
development programs. Youth transition is closely aligned with access to productive resources, especially land. 
Traditional inheritance favors male children (in patrilineal societies), which determines the way kinship wealth is 
redistributed. These societies assume that female children will eventually access the wealth of their husbands. 
Therefore, if a woman does not get married (which can be common), it is difficult to access land without 
negotiating with a man, such as a landlord or a relative, thereby creating an environment for potential sex-
based exploitation (Webinar). Other consequences of these early transitions for women include early marriages 
that result in divorce (and further exclusion from society) and high teen pregnancies, which can contribute to 
generational poverty and poor nutrition.

While there is a narrative that young people don’t want to participate in dryland agriculture, it does not seem to 
apply to all youth. Although there are those who choose to remain in agriculture because of access to resources 
and productive income, others remain in agriculture due to lack of other opportunities. In addition, the 
education pathway strongly influences youth transition to agriculture. Those attaining high levels of education 
often transition out of farming into careers that are coveted by those that remain in the rural areas. An analysis 
and synthesis of field data results is being carried out for designing a youth strategy for the drylands. For FP6 
youth economic empowerment, see examples of innovation thresher service provision and general agricultural 
mechanization service provision in Tanzania.

ABC-PABRA has partnered with IMARA TECH)to develop appropriate labor saving technologies and ensure their 
access to smallholders through mechanization service providers, including youth. 

1.3.3 Capacity Development 

Capacity development activities involved over 3,000 beneficiaries through workshops or training courses. 
Over 2,500 farmers and extension agents (46% women) received training on improved agricultural practices 
in Mozambique and Malawi. Over 200 NARS from India, China, Ethiopia, Mexico, Nigeria, Philippines, Uganda, 
Philippines, Kenya, Malaysia, Taiwan, Vietnam, Thailand, Rwanda and Senegal were trained on aspects of 
genomics and trait discovery. While 613 farmers took part in field days, over 30 PhD students were supported. 
About 300,000 people (30% women) were trained in short-term capacity development activities under FP6. 
Trainings were also offered to different stakeholders on preparing a seed catalogue and digital road map, to 
NARS on gender responsiveness in demand-led breeding, and also a GREAT training on Breeding for gender was 
held. The Crop Network Groups (CNGs) that are multi-stakeholder platforms comprising NARS, CGIAR, NGOs, 
private seed and food industries, ARIs, etc. were promoted. These engage all actors along crop commodity 
value chains in the design of crop product profiles in Africa for soybean, sorghum and millets, groundnut, and 
cowpea, besides promoting development, testing, advancement and delivery and capacity building needs.

The Capacity Development Task Force continued to raise awareness on the diversity in capacity development 
approaches that are expected to further improve the reporting on organizational and institutional capacity 
development efforts. Besides, the Task Force set up an E-Learning portal using a commonly known Learning 
Management System (LMS) to facilitate a flexible and user-friendly environment for both learners and 
facilitators. This portal (https://gldc.codeobia.com/) currently has three free online courses to enroll following 
a registration process. The Task Force also facilitated the Innovation Fund investment through the Regional 

https://gender.cgiar.org/webinar-youth-dryland/
https://gender.cgiar.org/webinar-youth-dryland/
http://www.pabra-africa.org/youth-economic-empowerment-through-mechanization-in-tanzania/
https://www.imaratech.co/
https://www.greatagriculture.org
https://www.greatagriculture.org/content/news/blog/misuse-term-‘empowerment’-daily-conversations
https://gldc.codeobia.com/
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Universities Forum for Capacity Building in Agriculture (RuForum) that includes 34 BSc and MSc students. Six 
Master’s theses (2 females, 4 males) and 12 Bachelor’s theses (5 females, 7 males) are in progress.

1.3.4 Climate Change 

The activities of FP3 contributing to climate change issues revolved around assessing the spatial and 
temporal distribution of emerging diseases of chickpea and pigeonpea and mapping the risk areas for future 
interventions. In addition, drought-tolerant varieties of GLDC crops have been screened for intercropping 
under various agroecologies (as a buffer to climate variability) to evaluate both their production and water use 
efficiency (WUE) in the face of variable climate. A comprehensive framework for farming systems sustainability 
with 5 domains and 115 indicators was developed. A multi-dimensional analysis was undertaken to explore 
the near-future effects of different scenarios on food security dimensions of sustainable intensification (SI). It 
was found that family planning interventions reducing household size, increased productivity through mineral 
fertilizer subsidy and promoting cereal inventory credits will contribute to SI of farming systems. Whole farm 
models were run successfully to support Krishi Vigyan Kendras (KVKs) - Farm Science Centers in Telangana, 
Maharashtra and Andhra Pradesh states of India for upscaling climate resilient agriculture. Cropping system 
models were run to help the breeding programs optimize G × E × M interactions. The focus of FP6 in addressing 
climate change in the Bean Program continues to lay strong emphasis on drought tolerance (as reflected in 
the number of drought tolerant varieties released in 2019), and is increasingly incorporating tolerance to high 
temperatures into the agenda. A trait discovery project funded by the Norwegian government through Crop 
Trust highlights the use of wild relatives (wild Phaseolus acutifolius) to combat climate change.

1.3.5 Markets and Partnerships in Agri-Business 

MPAB explored emerging market opportunities through a portfolio of scoping studies with stakeholder 
engagement as a pathway to develop and pitch new funding proposals. Underpinning this work is a conceptual 
framework being developed in collaboration with FP1 based on a working review paper exploring the narratives 
and evidences around value chain interventions forming the basis for a science agenda around markets and 
partnerships as well as a way of framing design interventions in this domain. Progress on the scoping studies 
include:
1. Implications of Kenya’s sorghum and millet composite flour policy: A review of secondary literature and 

interviews with policy stakeholders are complete. Interviews with county-level stakeholders, including 
farmers, are underway. 

2. Future studies on GLDC crops as functional foods: A market research company was contracted to gauge 
consumer trends and preferences. Results are expected in March 2020.

3. Neighborhood / food movement effects as a potential mechanism to change food habits: The focus was 
on aflatoxin-free groundnuts in Nairobi’s low-income urban areas. A literature review and interviews 
were undertaken. Key informants included mentors of community-based actions in Mombasa and Kisumu 
informal settlements. A behavior change communication product was produced as a result of this work. 

4. Pilot study on sorghum fodder enterprises: Members of Mulukanoor Women Dairy Cooperative (MWDC) 
in Karimnagar district of Telangana state in India were surveyed to capture feed and fodder transaction 
patterns. This study revealed that landless and small farmers whose livelihoods depend on dairy production 
need to purchase feed and fodder to increase dairy productivity. Pilot testing of silage making by farmers 
with large land holdings suggests that this could be a variable, village-level source of fodder to replace 
expensive feed concentrates. 

2. Effectiveness and Efficiency 
2.1 Management and governance 

During 2019, two meetings of the Independent Advisory Committee (IAC) of the CRP-GLDC were held. The first 
meeting was held virtually on 12 March 2019 followed by an in-person meeting on 25 November in Nairobi, 
Kenya. Currently, the IAC has a vacancy due to the resignation of a member, which will be filled in 2020. 

http://gldc.cgiar.org/eating-well-if-instructions-wont-work-perhaps-music-and-dance-do/
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IAC currently includes seven non-CGIAR members and five ex-officio CGIAR members. One of the ex-officio 
members is the Director General of ICRISAT as the lead center.

The Director of CRP-GLDC, who is also the Deputy Director General for Research at ICRISAT, reports to the 
Director General of ICRISAT and chairs the Research Management Committee (RMC), is responsible for the 
implementation of the CRP-GLDC. The RMC has 14 members, including four Flagship Program Leaders, the 
Senior Gender Scientist, three cross-cutting theme leaders, three Center Focal Points and the CRP-GLDC 
Director. The RMC is primarily responsible for the establishment, execution and monitoring of the research 
portfolio, strategy, work plans and annual budgets. In 2019, five meetings of the RMC were held, including 
an in-person joint meeting of the RMC, IAC and partners in November 2019. Overall, FP management is the 
responsibility of the FP Leader who is supported by CoA leaders of the respective Flagship. FP leaders devote 
at least 40% of their time on the Program’s operational activities, funded by W1 and W2, and supported by W3 
and bilateral projects. The CRP leadership positions combine management responsibilities with active research 
leadership.

2.2 Partnerships 

2.2.1 Highlights of External Partnerships 

FP1 partnered with the University of Cologne and University of Bonn Future Rural Africa Research Group for 
a special publication on aspirations. The gender and youth team partnered with universities in ESA on ‘youth 
transitions’ and ‘opportunity structures’ for research activities on ‘commodity corridors’ for groundnuts and 
sorghum in Tanzania. Adoption and impacts of improved cowpea varieties and agronomic practices in Nigeria 
was done with IAR, Nigeria. FP3 worked with European universities and NARES in SSA and SA on pest and 
disease control, sustainable intensification and sustainability assessment framework, joint systems modelling 
and capacity building, research contextualization and farmer engagement (Table 8). Bilateral funding and CoP 
(AgMIP, Big Data for Agriculture Intensification) were leveraged through adaptive crop-soil-climate models. 
There was enhanced engagement with 35 private seed companies through ICRISAT-HPRC and food industries 
in Asia and ESA (Table 8). Private partners, Intertek for SNP genotyping and HIPHEN for drone-based imaging 
indices, provided services. Corteva AgriScience helped access to cutting edge technologies like gene editing 
and training in sorghum and pearl millet. Methods for RGT in sorghum and pearl millet were developed with 
private and public sector partners for accelerated varietal delivery in AVISA. Pearl millet heat screening trials 
with Pioneer Hi-bred Pvt. Ltd., Bayer BioScience Pvt. Ltd. and Rallis India Limited; drought screening trials 
with CCSHAU-India, and integrated pearl millet improvement strengthened existing partnerships. Gender 
partnerships with non-traditional institutions like the Centre for Behaviour Change and Communication is 
contributing to insights on working with communities to generate a brand identity for quality seeds of improved 
varieties. Partnerships with local universities are supporting in generating insights on youth transitions. Eighty-
four new partners/donors representing various actors across the production, distribution and consumption 
hubs joined the PABRA network and through Korea-Latin America Food & Agriculture Cooperation Initiative 
(KoLFACI).

2.2.2 Cross-CGIAR Partnerships 

FP1 worked with CRP-PIM to update the IFPRI IMPACT Platform for foresight modelling and ex-ante analysis and 
priority setting and with CGIAR Platform for Gender Research. Understanding household situations and outlook, 
and the implications for adoption and dietary and entrepreneurship entry points was enhanced with CRP-PIM, 
and synergistic activities around urban food system with CIAT for better access to farmers. Gender perspectives 
on breeding were improved with the Gender and Breeding Initiative and EiB. The whole farm modelling work in 
West Africa on scenarios of access to quality feed/ fodder from crop residues and cultivated fodder to project 
livestock performance, market value and potential income for the farmer was enhanced. Resource persons 
from seven CGIAR centers/platforms (Table 9) supported the second training course on enhancing operational 
efficiencies and genetic gain held in Tanzania for breeders (12 women and 14 men) from Asia and Africa. Fodder 
quality parameters were analyzed with ILRI to streamline fodder traits in GLDC product profiles. With EiB, tools 
were developed for using drone-generated images in breeding, besides developing product profiles, stages & 

https://doi.org/10.1111/1477-9552.12331
https://hdl.handle.net/20.500.11766.1/c7534c
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gateways, genotyping/sequencing-related services, phenotyping and data management. We contributed to 
re-designing the CGIAR GENDER platform to operationalize a ‘go-to-place’ for evidence, tools/frameworks and 
capacity in gender research. How gender equality impacts food systems and vice versa are common overarching 
questions across the centers; CRP-GLDC’s niche area will be understanding the impacts of gender equality in the 
drylands. PABRA’s work on nutrition in Africa served to promote both high Fe beans and orange fleshed sweet 
potatoes with CIP (see Table 9).

2. 3 Intellectual Assets 

CPR-GLDC did not manage any intellectual assets directly but through partner institutions as evidenced by 
submitted Innovations and Outcome Impact Case Reports.

2.4 Monitoring, Evaluation, Impact Assessment and Learning (MELIA) 

Two key ex-post impact assessment studies have been completed on cowpea and soybean in Nigeria and 
Malawi, respectively. The work conducted within FP1 is evidenced by a paper on the yield and income effects of 
improved cowpea published in the Journal of Agricultural Economics and on the poverty impacts of improved 
cowpea in World Development.

The collaboration with SMO and MARLO increased during 2019 in order to improve the pilot result-dashboard 
launched with 2017-2018 data. The work will continue in 2020 and will lay the foundation for a one-CGIAR 
Result-Based Management approach. The overall architecture is based on Application Programming Interfaces 
(APIs) that exchange data among the tools (MEL, MARLO, OCS, CGSPACE, etc) within the One-System and 
presents an overview of planned and achieved results.

CRP-GLDC opened a position for an M&E Research Fellow that started in 2019 and will continue in 2020. The 
Research Fellow has the opportunity to interact with CRP scientists across the portfolio and contribute to 
the improvement of M&E processes along the CRP Theory of Change from indicators baseline to target. The 
collaboration with scientists allows the Research Fellow to contribute to the identification of innovations, 
policies and outcome-impact case reports. 

2.5 Efficiency 

As a follow-up of the CGIAR Performance Management Standard (PMS) Assessment, CRP-GLDC implemented a 
more robust mechanism to collect W3 and Bilateral project information along PMS criteria. The process allows 
more efficient sharing of project information across and within flagships. ICRISAT’s Monitoring and Evaluation of 
Agri-Science Uptake in Research and Extension (MEASURE) is a mobile-web-based platform exclusively designed 
to collect real-time, geo-tagged data about farmers, farmland, livestock, on-field interventions, and other key 
indicators of agriculture research and extension. The tool was configured to interact with the CRP Management 
Information System (MIS) and share data to avoid duplication. The 2019 data exchanged is mainly related to 
innovations. In 2020, the team will explore the further use of APIs in line with the overall CGIAR effort towards a 
One-System.

2.6 Management of Risks to CRP 

The CRP-GLDC Director’s 20% role undertaken by the Deputy Director General-Research (DDG-R) of ICRISAT 
is supported by a full-time Program Manager. The CRP-GLDC management was reviewed by the IAC in 2019, 
where the IAC recognized the need of continuity in leadership until the end of the Program and recommends an 
increase in the Director’s engagement with focal points and partners.

While the CRP continued to operate with the unfunded FP2 in 2019, projects worth US$ 2.71 M supported 
through bilateral funds were mapped to FP2. This was partly mitigated by creating a cross-cutting theme 
on Market and Partnerships in Agri-business (MPAB). Although a new Flagship (FP6) on Common Bean for 

https://onlinelibrary.wiley.com/doi/full/10.1111/1477-9552.12331
https://www.sciencedirect.com/science/article/pii/S0305750X19301494?via%3Dihub
https://www.cgiar.org/impact/results-dashboard/
http://measure.icrisat.org/


10 | CRP-GLDC Annual Report 2019

Markets and Nutrition led by CIAT has been integrated with CRP-GLDC in 2019, concerns with the governance 
challenges and management information system Managing Agricultural Research for Learning and Outcomes 
(MARLO) remain unresolved and could present potential risk for the remaining period of CRP-GLDC. This is an 
important issue since the alignment and adjustment of processes may create difficulties in reporting. On the 
specific integration between the MEL system of CRP-GLDC and MARLO used by CIAT, the main challenges relate 
to the changing elements in terms of SMO POWB and AR formats, standards (e.g. lists of options in tables) and 
the recently introduced Web-based Quality Assurance Tool that has not been test-launched yet with any CRP. 
However, frequent communications and joint tasks between the MEL and MARLO teams recently under the 
guidance of the SMO team should help minimize the risks.

2.7 Use of W1-2 Funding 

FP1 conducted a strategic ex-ante nutrition impact evaluation, developed future climate scenarios for GLDC 
mega environments in Asia and SSA, researched on aspirations to target and scale agricultural innovations, 
assessed the potential impact of GLDC crops on urban food and nutrition security, characterized youth in 
drylands of Tanzania, Uganda and Ethiopia and developed an integrated and multi-faceted impact assessment 
and learning strategy for GLDC. FP3 develop biocontrol methods, surveillance tools for diseases and pests, soil 
management options, screened crop varieties for intercropping, gender responsive farming systems, large-
scale cereal-legume system demonstrations and capacity building of NARES. With SLU, WLE, CCAFS and RTB, 
a framework for sustainability of farming systems was developed. FP4 commercialized crop cultivars to meet 
market/industry needs, shared knowledge through CNGs, deployed SNP-genotyping for early generation 
selection, phenotyping and mainstreaming biofortification in pearl millet and sorghum. FP5 leveraged W3/
bilateral projects for pre-breeding, marker development and deployment, genomic selection, molecular 
breeding/markers-based introgression of QTLs/genomic regions in elite lines, development of QC panels 
and supporting new partnerships for RGT and capacity building. These funds supported gender research on 
youth under bilateral projects for proof-of-concept to integrate youth in GLDC value chains. FP6 advanced 
the Bean Program, including Fe and Zn biofortification and crop resilience (heat and drought tolerance, 
disease resistance) through recovery of traits from P. acutifolius and P. parvifolius for potential towards major 
objectives. Spatial adjustment of field data is being implemented to expand this capacity to partners, besides 
releasing varieties developed with W2 funds in the past.

3. Financial Summary
The CRP-GLDC budget of US$ 8.20 million was expressed in PoWB 2019. In view of the shortened duration of 
CRPs by one year (ending 2021), which will have an adverse impact on achieving all the milestones set for 2022, 
CRP-GLDC has reviewed its planned budget for 2019. An additional amount of US$ 776,820 from the PMU 
activity budget was supplemented to the already allocated budgets of FP1, FP3, FP4 and FP5. This decision 
was taken in order to align and support high impact activities that can help hasten the process of achieving the 
planned milestones within 2020 and 2021. 

In 2019, new Flagship FP6: Common Bean for Markets and Nutrition, led by CIAT was integrated into CRP-GLDC. 
A total budget of US$ 1,715,000 through W2 funds was allocated for the implementation of its activities. It was 
agreed with CIAT that ICRISAT would charge a 5% pass through cost for the management of FP6. A payment 
of US$ 1,633,333 was made to CIAT after deducting the 5% pass through cost with the signing of a Program 
Participating Agreement (PPA).

The total budget for W3/bilateral was planned at US$ 75.35 M and spent at 76% in 2019.
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