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A. Management Entity Information 

The Feed the Future Innovation Lab for Legume Systems Research (hereafter Legume Systems Innovation 
Lab), Cooperative Agreement No. 7200AA18LE00003, was awarded to Michigan State University (MSU) for 
a five-year period as Prime of the Leader with Associate (LWA) award, on August 23, 2018. The Management 
Entity (ME) is housed at MSU’s College of Agriculture and Natural Resources, East Lansing, MI. 

The ME includes the following: 

• Barry Pittendrigh, Director 

• John Medendorp, Deputy Director 

• Doreen Gordon, Financial Officer 

• David DeYoung, Program Manager 

• Jan Fierro, Communications Manager 

• Jane Payumo, Monitoring and Evaluation (M&E) Specialist 
 

B. Technical and Advisory Committee Information 

The Legume Systems Innovation Lab’s Technical Management and Advisory Committee (TMAC) monitors 
projects and advises the Legume Systems Innovation Lab ME on strategic planning and monitors projects. 
The ME consults with the TMAC on emerging issues and technologies, strategies for building sustainable 
institutional capacity and achieving development impacts, and program management approaches. 

In FY 2020, members who served on the TMAC are: 

• Jeff Alwang, TMAC Chairperson, Virginia Polytechnic Institute and State University (Virginia Tech), 
Virginia, USA 

• Robert Easter, University of Illinois Urbana-Champaign, Illinois, USA 

• Jeff Ehlers, Bill and Melinda Gates Foundation, Washington, USA 

• Louis Jackai, North Carolina Agricultural, and Technical State University, North Carolina, USA 

• Esther Njuguna-Mungai, International Crops Research Institute for the Semi-Arid Tropics, Nairobi, 
Kenya 

• Greg Varner, former Michigan Bean Commission’s research director, Michigan, USA 

• Robin Buruchara, Alliance Bioversity - International Center for Tropical Agriculture (CIAT), 
Nairobi, Kenya 

• Joyce Mulila-Mitti, former Plant Protection Officer of Food and Agriculture Organization (FAO), 
Lusaka, Zambia 

• Constance Gewa, George Mason University, Virginia, USA 

• Juan Osorno, Lead PI project representative, North Dakota State University, North Dakota, USA 

• Batieno T Benoit Joseph, West Africa Co-PI representative, Institute of the Environment and 
Agricultural Research (INERA), Ouagadougou, Burkina Faso 

• Virginia Chisale, Southern Africa Co-PI representative, Department of Agricultural Research Services 
(DARS), Lilongwe, Malawi 

The USAID Agreement Officer’s Representative (Daniel Bailey) is an ex-officio member of the TMAC. 

After the awarding of research and capacity building projects in the three Areas of Inquiry (AOI) outlined in 
the cooperative agreement, the principal investigators (PIs) of the awarded projects elected the final three 
TMAC members listed above as project representatives.  
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C. Geographical Foci  

The Legume Systems Innovation Lab’s current subaward projects are implemented in Benin, Burkina Faso, 
Senegal, Niger, Nigeria, Ghana, Mali, Malawi, Mozambique, Zambia, Guatemala, and Honduras (Figure 1).  

 

 

Figure 1: Legume Research Innovation Lab actively works in 10 countries in sub-Saharan Africa and two countries in Central America in FY2020  
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D. List of Program Partners 

The Legume Systems Innovation Lab works with the following U.S. partners and international partners1:  
 
United States 
Colorado State University 
Kansas State University 
Michigan Bean Commission 
North Dakota State University 
Ohio State University 
University of California Riverside 
University of Nebraska-Lincoln 
Washington University in St. Louis 
 
Benin 
International Institute of Tropical Agriculture (IITA) 
 
Burkina Faso 
Institut de l'Environnement et du Recherches Agricoles (INERA) 
Universite Norbert Zongo 
 
Ghana 
Africa RISING/IITA 
University of Ghana Legon 
Crops Research Institute 
Savanna Agriculture Research Institute/Council for Scientific and Industrial Research (SARI/CSIR) 
 
Guatemala 
Instituto de Ciencias y Tecnología Agrícolas 
 
Honduras 
Zamorano University 
 
Malawi 
Department of Agricultural Research Services (DARS) 
 
Mali 
Université des Sciences Sociales et de Gestion de Bamako 
Institut d'Economie Rurale 
 
Mozambique 
Instituto de Investigação Agraria de Mozambique (IIAM) 
 

 

 
1 Projects in Central America concluded in early FY2020. In Honduras, Zamorano University and in 
Guatemala, Instituto de Ciencias y Tecnología Agrícolas (ICTA). 
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Niger 
L'Institut National de la Recherche Agronomique (INRAN) 
University of Maradi 
Université Abdou Moumouni de Niamey 
 
Nigeria 
University of Ilorin 
Bayero University in Kano 
ICRISAT 
Kwara State University 
 
Sénégal 
Institut Sénégalais de Recherches Agricoles (ISRA) 
ISRA/Centre d’Etude Regional Pour l’Ameliorationa l’Adoptation a la Secheresse (CERAAS) 
Agence Nationale de Counseil Agricole et Rural 
University of Thies 
Ecole Nationale Supérieure d’Agriculture (ENSA) 
Agence Nationale de Conseil Agricole et Rural (ANCAR) 
Université Cheikh Anta Diop de Dakar (UCAD) 
 
Zambia 
University of Zambia 
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E. Acronyms

AOI  Area of Inquiry 

AOR  Agreement Officer’s Representative 

BHEARD Borlaug Higher Education for 
Agricultural Research and Development 

BIFAD  Board for International Food and 
Agriculture Development 

BNF Biological nitrogen fixation 

CBNP  Community-Based Neem Production 

CGIAR Consortium of International Agriculture 
Research Centers 

CIAT International Center for Tropical 
Agriculture 

CLA  Collaborative, Learning and Adapting 

Co-PI  Co-Principal Investigator 

CR  Commissioned Research Project 

DDL  Development Data Library 

DEC  Development Experience Clearinghouse 

DMP  Data Management Plan 

EMMP  Environmental Management and 
Mitigation Plan 

FAO Food and Agriculture Organization 

FGD  Focus Group Discussions 

FtF  Feed the Future 

FTFMS Feed the Future Monitoring System 

FY  Fiscal Year 

GFSS  Global Food Security Strategy 

HICD  Human and Institutional Capacity 
Development 

IA  Initial Activity 

ICT Information and Communication 
Technology 

ICTA  Instituto de Ciencias y Tecnología 
Agrícolas 

IEE Initial Environmental Examination 

IER Institut d’Economie Rurale 

IL  Innovation Lab 

INERA  Institut de l'Environnement et du 
Recherches Agricoles du Burkina Faso 

INRAN  L'Institut National de la 
Recherche Agronomique du Niger 

IPM  Integrated Pest Management 

IR  Intermediate results 

LINCC  Legume Industry Consultative Council 

LWA  Leader with Associate Award 

ME  Management Entity 

M&E  Monitoring and Evaluation 

MSU  Michigan State University 

NARS  National Agricultural Research Systems 

NIFA  National Institute of Food and 
Agriculture 

OPI  Organizational Performance Index 

PI Principal Investigator 

PERSUAP Pesticide Evaluation Report and Safer 
Use Action Plan 

PMP  Performance Management Plan 

RRT  Resilience Resource Team 
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SI Toolkit  Sustainable Intensification 
Assessment Framework 

TMAC  Technical Management Advisory 
Committee 

TOC  Theory of change 

USAID  United States Agency for International 
Development 

USDA United States Department of Agriculture 

USG  United States Government 

VGG Venture Garden Group 
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I. Executive Summary 
The Legume Systems Innovation Lab experienced what might be called a breakout year. In the past fiscal year 
(FY2020) the Legume Systems Innovation Lab completed a round of competitive awards that resulted in a 
total of six awards in the three Areas of Inquiry (AOIs). The first Commissioned Activity and five of six 
Initial Activity projects were completed in this fiscal year. In addition, two Commissioned Activities were 
approved and are underway, along with five cross-cutting activities in support of existing projects in the areas 
of gender, human and institutional capacity development, youth, and nutrition as part of the Resilience 
Resource Team (RRT) detailed in Appendix B. One Collaborative Award is set to begin that will collect vital 
network information on common bean, cowpea, and pigeon pea value chains and corridor networks through 
a collaborative agreement with Alliance Bioversity -CIAT/PABRA.  

Deputy Director: The Legume Systems Innovation Lab welcomed a new Deputy Director in this past year. 
The former Deputy Director, Cynthia Donovan, retired in November 2019, and John William Medendorp 
was hired to replace her in December. John is a specialist in capacity development, especially organization, 
institutional, and systems capacity development. He also brings with him a wealth of USAID international 
experience that will benefit the Legume Systems Innovation Lab. His efforts will focus around Human and 
Institutional Capacity development as well as building the system capacity of legume systems in the regions 
where the Legume Systems Innovation Lab is working. 

Global Convening: The Legume Systems Innovation Lab hosted its Global Convening in Saly, Senegal in 
February, 2020. The Convening was attended by over sixty Legume Systems Innovation Lab stakeholders, 
including PIs, project teams, regional collaborators, as well as representatives from a number of stakeholder 
institutions from the regions where the Legume Systems Innovation Lab is active. The purpose of the 
Convening was to produce a guiding strategy statement which is summarized in the Legume Systems 
Innovation Lab Strategy White Paper (available at https://www.canr.msu.edu/legumelab/about_us/strategy). 
The White Paper will serve as the Legume System Innovation Lab’s strategy statement and will be reviewed 
and revised as needed at each one of the annual convenings. 

Innovations and Datasets: At least 14 innovations are in development or under field testing and three are 
ready for scaling partners as a result of the efforts of the Legume Systems Innovation Lab. A list of these 
technologies is provided in Table 4 below under Section VIII. The three that are ready to be passed off are 
the release of new bean technologies in Central America, a suitability map for pigeonpea in West Africa, and 
Neem technology for bio-pest management in West Africa. To date, projects have submitted data 
management plans for twenty-five datasets that are in the process of planning, data collection, data cleaning, 
or data analysis. Once prepared, the datasets will be publicly available for further legume research. 

Short- and Long-term training: In FY2020, Legume Systems Innovation Lab funded research projects 
provided short-term training to 879 individuals. Nearly half of these trainees were female. The trainers and 
project team member organizing these events have made changes to organizing training to reduce the chance 
of spread of COVID19. Among Legume Systems Innovation Lab funded projects, 18 students are in degree-
granting, long-term training programs. Given travel restrictions and university campus closures in FY2020, 
additional students were unable to begin their studies. 

LINCC: The Legume Industry Consultative Council (LINCC) was formed in the early months of 2020 and 
held its first meeting in July. The LINCC brings together high-level representatives from private sector 
companies and representative bodies from across the United States and the world. The purpose of the 
LINCC is to provide high level private sector advice to the Lab. The LINCC will meet twice yearly and at the 
winter meeting will participate in and hold its meeting in conjunction with the Legume Systems Innovation 
Lab’s annual meeting. The work with the LINCC has already produced initial conversations with the Nestle 
Corporation regarding bean supplements in Nestle product lines in Southern Africa. 
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II. Focus Country Key Accomplishments 
A. Benin 

In Benin, the International Institute of Tropical Agriculture is the 
lead institution of an Initial Activity project that concluded June 
30, 2020, and a recently awarded research project titled “Science-
driven and farmer-oriented insect pest management for cowpea 
agroecosystems in West Africa.” 

From the initial activity, the research team tested if the parasitoid 
Therophilus javanus, released three years ago, reduced the population 
of the pod borer M. vitrata. The team sampled cowpea plant from 
eight experimental fields that were not treated with chemical 
pesticides at two locations (Igoho and Hounkpogon) planted with 
the local cowpea variety Kpodjiguegue. 

Overall, the population of the pod borer M. vitrata was consistently 
low, with a maximum average per plant of 0.52 caterpillars, compared to averages of 3.82 caterpillars 
recorded during the same time of the year in the same region by Toffa et al., 2014. Most importantly, the 
team were able to recover adults of the parasitoid Therophilus javanus from parasitized caterpillars collected 
from cowpea pods indicating that this parasitoid is still well established 3 years after the first experimental 
releases in the region. The other released parasitoid, Phaneortoma syleptae, is also very firmly established on 
patches of wild host plants including Lochocarpus and Pterocarpus trees. Pod borer populations in study 
fields has decreased on average by 86.3% compared to populations prior to releases. These results contribute 
to the long-term potential for establishment of biocontrol agents as a mechanism of suppressing M. vitrata 
populations without the need for further human interventions, making it a highly sustainable long-term 
approach. 

 

B. Burkina Faso 

Researchers at Institut de l'Environnement et du Recherches 
Agricoles (INERA) collaborate with three Legume Systems 
Innovation Lab funded projects improving commercially 
demanded cowpea varieties and developing insect pest 
management solutions for cowpea farmers. Additionally, 
researchers at Universite Norbert Zongo are studying how input 
subsidy policies change the cowpea farming landscape. 
 
Pod borer (M. vitrata) infestation levels decreased from long term 
rates by 69% in Bama and 73% in Nasso after the release of a 
parasitoid. The data was collected from cowpea field that were not 
treated with chemical pesticides. 

Aside from the research above, these projects are also training the 
next generation of scientists supporting a total of six graduate students (two PhD and four Master’s) at 
University of Ouagadougou and University Nobert Zongo studying Entomology, Applied Economics, and 
Plant Breeding. 

The projects provided short term training on new cowpea breeding materials, protocols, and production 
practices to farmers, public employees, female entrepreneurs, and individuals in civic society. 
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C. Senegal 

Four Legume Systems Innovation Lab funded projects in Senegal 
are improving commercially demanded cowpea varieties, pilot 
testing and adapting a shrub-intercropping system to improve 
cowpea production, quantifying the scale and scope of nutritious 
cowpea products, and studying dual purpose (grain and fodder) 
cowpea varieties. Research findings to date from the dual-purpose 
cowpea study indicate several tested varieties could achieve both 
increased fodder and grain yield at the same time without a 
tradeoff between the two factors. 

Aside from the research above, these projects are also training the 
next generation of scientists supporting two students completing 
MSc degrees in Agronomy with research on Plant Production and 
Soil Sciences at University Gaston Berger and University of Thies.  

Projects also provide short-term training opportunities for farmers. In FY2020, 29 farmers (15 female) 
participated in field days including practical training on new cowpea breeding materials. 

 

D. Niger 

A recently completed research project between IITA, INRAN, 
and University of Maradi found comparable yields between 
cowpea fields treated with chemical pesticides to prevent insect 
pests and fields treated with a less dangerous neem-based 
product in farmers’ fields. In the researchers’ own demonstration 
plots, they found yield increases in biopesticide treated plots 
compared to plots treated with chemical pesticides. Over 350 
farmers participated in these trials and learned about use of 
biopesticides as an alternative to traditional pesticides. To deliver 
neem-based products, the researchers piloted community-based 
production of biopesticides produced from neem seeds. The 
production groups of mostly women sold all the 557 neem tea 
bags produced for an estimated application coverage of 222.8 ha 
of cowpea fields.  

The Legume Systems Innovation Lab’s commissioned baseline study of cowpea markets included retailers in 
and farmers around Niamey. The results found female participation among individuals surveyed was higher at 
the retailer level (10%) than farmer (1%). Similarly, youth (defined by researchers as 25 or younger) 
participation among retailers (17%) was higher than among farmers (5%). Market linkages were found to be 
widespread with markets as far away as Zinder (550 miles from Niamey), and farms as far as Gaya (175 miles 
from Niamey) linked to markets in Niamey. A larger share of retailers sold white cowpeas varieties (94%) 
than brown varieties (68%), although due to linkages between markets brown cowpea are being sold by more 
retailers than in previous years. 

Aside from the completed research above and planned research in the future, these projects are also training 
the next generation of scientists supporting a total of four graduate students (one PhD and three Master’s) at 
University of Maradi studying Agriculture, Socioeconomics, and Entomology. Three of the graduate students 
are female. 
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E. Nigeria 

The Legume Systems Innovation Lab’s commissioned 
baseline study of cowpea markets included retailers in and 
farmers around Kano and Ilorin. Female participation in the 
legume value chain was much higher in Ilorin (25%) than 
Kano (1%). Additionally, female participation among 
individuals surveyed was higher at the retailer level (58% in 
Ilorin, 1.4% in Kano) than farmer (13% in Ilorin, 1% in 
Kano). For the study, resellers are defined as those who did 
not identify primarily as retailers, and who purchased and re-
sold legumes to others in the value chain. The difference in 
youth resellers between Kano (15%) and Ilorin (4%) suggests 
that access to capital and other requirements of the reseller 
role in the value chain varies significantly by location. Market 
linkages are deep with cities as far away as Salka (360 miles) 
and Gombe (240 miles) supplying legumes to the Kano 

market. A larger share of retailers sold white cowpeas varieties (Kano 97% and Ilorin 98%) than brown 
varieties (Kano 45% and Ilorin 96%), although due to linkages between markets brown cowpea are being sold 
by more retailers in Kano than in previous years. 

To collect data for the cowpea markets described above, 17 enumerators including university students on 
break, were trained to understand data collection methods for surveys and use of computer assisted methods 
using the SurveyCTO platform. 

Informed in part by the information above, Legume Systems Innovation Lab funded research are working to 
develop a digital platform to promote and facilitate trade integration in regional legume markets. In FY2020, 
developers produced a mockup of the app with the input of farmers and retailers. 
 

F. Ghana 
Due to a request by USAID Ghana Mission to streamline 
activities and communications from US based programs, 
the Legume Systems Innovation Lab is coordinating legume 
research management with Africa RISING to reduce the 
transactions costs of the mission. In coordination with 
Africa RISING, the University of California Riverside and 
Savanna Agriculture Research Institute/Council for 
Scientific and Industrial Research (SARI/CSIR), are using 
modern breeding techniques to improve commercially 
demanded cowpea varieties. 

As part of the capacity development strategy of the project, 
two students (one Master’s and one Bachelor’s) are 
supported by the project studying Plant Breeding at Kwame 
Nkrumah University of Science and Technology and 
University for Development Studies. 
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G. Mali 

 The Legume Systems Innovation Lab funded 
projects in Mali are studying the scale and scope of 
nutritious cowpea products in local markets and how 
input subsidy policies change the legume farming 
landscape. Project implementation began in FY2020 
and project startup challenges were compounded by 
COVID19. While research outputs are limited, 
recruitment and selection of graduate students for 
study in Mali was completed. 

The projects in Mali include degree training as part of 
their Capacity Development Strategy. Four Master’s 
students are studying Applied Economic 
Development, Agricultural Economics, or Geomatic 
Land Use Planning and Management. The students 
are enrolled at Université des Sciences Sociales et de 
Gestion de Bamako or Institut Polytechnique Rural 

de Formation et de Recherche Agricole. 

 

H. Malawi 
The Department of Agricultural Research Services, 
(DARS) with regional partners (University of Zambia 
and Instituto de Investigação Agraria de Mozambique 
(IIAM)) and US researchers (North Dakota State 
University), are testing lines of bruchid resistant bean 
varieties. The project technology, bruchid resistant bean 
varieties, is in phase one (under research). In FY2020, 
four F6 populations of recombinant inbred lines were 
in field testing and seed multiplication for lab screening 
for weevil resistance at DARS’ regional partner the 
University of Zambia. In addition, F3 seed of nine 
more breeding populations has been planted and is 
currently growing in the greenhouse. The recruitment 
and selection of a graduate student from Malawi to 
study in the Plant Breeding and Seed Systems program 
at University of Zambia was delayed in FY2020 due to 
COVID19 and university closures. In anticipation of 

future releases of bruchid resistant bean seed varieties, the Legume Systems Innovation Lab began building 
partnerships with private seed companies in the region such as Good Nature Agro, the AgDiv project in 
Malawi, and international research institutions working in the regions such as Alliance Bioversity-CIAT. 
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I. Mozambique 
The Instituto de Investigação Agraria de Mozambique (IIAM) 
with regional partners University of Zambia and Department of 
Agricultural Research Services (DARS) in Malawi and US 
researchers at North Dakota State University, are testing lines of 
bruchid resistant bean varieties. The project technology, bruchid 
resistant bean varieties, is in phase one (under research). In 
FY2020, four F6 populations of recombinant inbred lines were in 
field testing and seed multiplication for lab screening for weevil 
resistance at IIAM’s regional partner the University of Zambia. In 
addition, F3 seed of nine more breeding populations has been 
planted and is currently growing in the greenhouse. The 
recruitment and selection of a graduate student from 
Mozambique to study in the Plant Breeding and Seed Systems 
program at University of Zambia was delayed in FY2020 due to 

COVID19 and university closures. In anticipation of future releases of bruchid resistant bean seed varieties, 
the Legume Systems Innovation Lab began building partnerships with private seed companies in the region 
and international research institutions working in the regions such as Alliance Bioversity-CIAT. 
 
 

J. Zambia 
The University of Zambia with regional partners the Instituto 
de Investigação Agraria de Mozambique (IIAM) and 
Department of Agricultural Research Services (DARS) in 
Malawi and US researchers at North Dakota State University, 
are testing lines of bruchid resistant bean varieties. The project 
technology, bruchid resistant bean varieties, is in phase one 
(under research). In FY2020, four F6 populations of 
recombinant inbred lines were in field testing and seed 
multiplication for lab screening for weevil resistance at the 
University of Zambia. In addition, F3 seed of nine more 
breeding populations has been planted and is currently growing 
in the greenhouse. The recruitment and selection of a graduate 
student from to study in the Plant Breeding and Seed Systems 
program at University of Zambia was delayed in FY2020 due to 

COVID19 and university closures. One student from University of Zambia has been selected for MSc studies 
at NDSU, but was delayed due to COVID-19 and visa restrictions. In anticipation of future releases of 
bruchid resistant bean seed varieties, the Legume Systems Innovation Lab began building partnerships with 
private seed companies such as Good Nature Agro in Zambia and international research institutions working 
in the regions such as Alliance Bioversity-CIAT. 
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K. Guatemala 
In the first quarter of FY2020, an initial activity 
project concluded in Guatemala lead by North 
Dakota State University and Instituto de Ciencias y 
Tecnología Agrícolas (ICTA). The project concluded 
with the release of the bush bean variety ICTA 
Patriarca in late FY2019 and field trials of the 
climbing bean variety ICTA Quiche. During the field 
trials of ICTA Quiche it was observed that the line 
was segregating to a small degree for pod color and 
seed size. These trials revealed that further 
purification will be necessary before the variety can 
be released to growers because seed mixtures face a 
significant price discount in the local markets. It is 
important that the purification be performed 
otherwise the variety will not be acceptable to the 
target adopters.  
 
 

 

L. Honduras 
In FY2020, an initial activity project concluded that 
included analysis of remote sensing imagery of 
legume cropping systems in Honduras. No research 
activities occurred on the ground in Honduras due 
to travel restrictions. Researchers analyzed the 
imagery as part of the Initial Activity 2 project (titled 
“Evaluating Spatial Resolution of Remote Sensing 
Imagery to Monitor Crop Growth in Legume-based 
Cropping Systems: How Much Information Is Lost 
Due to Coarse Spatial Resolution?”). Aside from the 
challenge of not collecting ground-truthing data, the 
team did not find up-to-date pulses growing 
locations in Honduras. However, the project was 
able to initiate studies on linking vegetation indices 
extracted from high-resolution images with crop 
yield, and on detecting agriculture drought and the 
implications on legume cropping systems using 
satellite images.  
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III. Research Program Overview and Structure 
As a Leader With Associate (LWA) award, the Legume Systems Innovation Lab research program is based 
upon competitively awarded projects and carefully selected commissioned research projects. The Legume 
Systems Innovation Lab addresses Global Food Security Strategy (GFSS) objectives around sustainability in 
agricultural systems, resilience among people and systems, and food security and nutrition, especially among 
women and children. The Legume Systems Innovation Lab seeks to enable research to enhance the 
multifunctionality of legumes in production and market systems, offering scientifically validated innovations, 
including methods of research, policy recommendations, and technologies that benefit farmers, traders, 
processors, and consumers in Feed the Future priority areas. The initial geographical foci of the research and 
capacity building efforts are Central America and West Africa. Due to USAID funding restrictions on new 
activities in the northern triangle of Central America, no new projects were funded in Central America 
beyond the Initial Activities. The Legume Systems Innovation Lab, in consultation with the TMAC and 
USAID AOR, has pivoted from Central America to supporting commissioned research projects in the 
Southern African countries of Malawi, Mozambique, and Zambia. 

The Legume Systems Innovation Lab pursues strategic collaborative research with research-intensive 
institutions, host country governmental and nongovernmental organizations, and private sector partners. 
Research is based on three AOIs:  

• AOI 1: Integration of legumes into sustainable smallholder farming systems and agricultural 
landscapes 

• AOI 2: Integration of legumes within local/regional market systems, including trade 

• AOI 3: Analysis of sociocultural and/or economic motivators or barriers to legume utilization at 
various stages and scales within production and market systems 

As part of the journey to self-reliance, the Legume Systems Innovation Lab also provides graduate research 
and training and other forms of capacity development to support sustainable research systems in the host 
countries and institutions of funded projects. The results will be increased transfer, dissemination, and access 
to new knowledge and technologies via people, institutions, and countries with improved capacity to sustain 
agricultural research systems able to produce and disseminate their own technological advances.  

IV. Theory of Change and Impact Pathways 
Figure 2 illustrates the Legume System Innovation Lab’s approach to implementing adaptive and results-
based management with its theory of change (TOC) as the guiding framework along defined impact 
pathways, focused on immediate results delivery. The TOC begins with a set of critical inputs. These inputs 
include the time and resources that the ME, in partnership with USAID, and local and international partners 
representing the public and private sectors, networks of researchers, and the global legume community, 
contribute to the program. The Collaborate, Learn, and Adapt (CLA) approach, combined with prior needs 
assessments, risk management strategies, and USAID resources, makes key program activities possible. 
Investments in targeted research and balanced legume systems research portfolio will result in gender- and 
youth-responsive, nutrition-sensitive outputs. These outputs will fill gaps in the innovation pipeline of the 
legume systems in key parts of the world and produce game-changing technologies (e.g., advanced cowpea 
breeding lines with desirable traits), knowledge and management practices (e.g., pest control), or evidence-
based research findings (e.g. improved market system strategies for producers, buyers, consumers and other 
players driving economic activity in the market). Through effective outreach initiatives, in partnership with 
relevant players, including the public and private sectors, donors, and local governments, and complemented 
by strategic program activities, these outputs can then be transferred to end-users (e.g., farmers and 
consumers) in the legume systems value chain to encourage adoption. The CLA feedback loops of 
collaboration, learning, and adoption, with recognition of culture, process, and resources, are essential to 
producing cross-cutting intermediate results (IRs). 
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Figure 2: A Generalized View of the Legume Systems Innovation Lab’s Theory of Change. 

TOCs that identify the goals, preconditions, requirements, assumptions, and interventions for all funded 
projects were also designed in consultation with the PIs and the project teams. Measurable metrics (FTFMS 
and custom indicators) of success were also designed as a roadmap to program and project-level monitoring, 
management, and evaluation. The Legume Systems Innovation Lab Piestar’s Legume Resource Reporting 
Hub was enhanced to enable collection, organization, and monitoring of data and information supporting 
these indicators. Highlights of accomplishments and initial successes tied to TOC and impacts pathway are 
presented in the succeeding pages.  

Integration of CLA into programming of the Legume Systems Innovation Lab’s activities continues this year 
and efforts were focused on:  

1) Collaborating (Is the Legume Systems Innovation Lab collaborating with the right partners at the right time?) - all Areas 
of Inquiry advocate for collaboration with the right partners to promote research synergy and cutting-edge 
global collaboration, yet locally relevant research.  

2) Learning (Is Legume Systems Innovation Lab addressing strategic issues and critical questions related to 
the program and sharing those answers to its stakeholders for their learning?) - The Legume Systems 
Innovation Lab actively maintains its website, monthly e-newsletter, and social media accounts, and Legume 
Resource Reporting Hub, to encourage knowledge and information sharing among its PIs and partners.  

3) Adapting (Is the Legume Systems Innovation Lab using the information it gathers through collaboration, 
consultation and learning for insights, decision making and adjustments as needed?): Recently, the Legume 
Systems Innovation Lab has commissioned research that will build understanding of the value chain (e.g. 
capacity needs and gaps) for key legume markets in West Africa; results of this study will inform future 
decisions and needed adjustments in target markets. 
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4) Enabling Conditions (Is the Legume Systems Innovation Lab working in an organizational environment that supports 
CLA efforts?): Recent discussion to overcome counterincentives to CLA, especially organizational culture and 
HICD efforts are also underway. 

V. Research Project Reports  
A. Initial Activity Projects 

Initial Activity 1: Sustainable Insect Pest Management for Cowpea in West Africa 

Locations: Niger (Maradi, Dakoro, Madaroufa, and Mayahi), Burkina Faso (Bama, Banfora, Bobo-Diulasso, 
and Satiri), and Benin (Zou, Donga, and Collinesi) 

Description: This project addresses increasing smallholder farm productivity (yield increase) and promoting 
environmental sustainability (substitute for chemical pesticide treatments). The overall goal is to provide 
robust data on the ecological impact of the biocontrols to guide the subsequent large-scale releases, and at the 
same time to demonstrate the feasibility of producing neem biopesticides at the community level. The project 
objectives are: 1) assess the establishment and ecological impact of the biocontrols against the pod borer 
released 2016-17 in Benin and Burkina Faso; 2) dissemination of neem seed biopesticide and the 
implementation of community-based neem production groups (CBNP) in Niger. 

Theory of Change and Impact Pathways(s): Not required for Initial Activity 

Collaborators: Manuele Tamò, International Institute of Tropical Agriculture (IITA), Benin. Fousseini 
Traoré, Institut de l'Environnement et du Recherches Agricoles (INERA), Burkina Faso.  Amadou Laouali, 
L'Institut National de la Recherche Agronomique du Niger (INRAN), Niger. Ibrahim Baoua, Universite de 
Maradi, Niger. 

Achievements: In Benin, the research team has recovered adults of the parasitoid Therophilus javanus from 
parasitized pod borer caterpillars collected from unsprayed cowpea pods, indicating that this parasitoid is still 
well established 3 years after the first experimental releases in the region. Pod-borer populations have been 
consistently low, with an average of 86.3% reduction as compared to prior to releases.  

In Burkina Faso, parasitoids (T. javanus) were established in two 2 localities: Nasso (on both unsprayed 
cowpea crops and the wild host Tephrosia nana) and at Bama (only on cowpea). Pod borer infestation levels 
decreased from long term rates of 4.58 and 4.02 larvae/plants at Bama and Nasso, respectively, to 1.4 and 1.1 
larvae/plants, indicating a reduction of the infestation levels by 69.4 % and 72.6%, respectively. In the district 
of Banfora, very close to the parasitoid release point, the infestation level was 0.5 larva/plant, much lower 
than infestation levels (3.95 larvae/plant) in another field distant 25 km from the release point.  

In Niger, 15 farmer field schools, 28 field demonstrations, and three community-based need production 
groups were established in Maradi region. The project activities trained more than 370 farmers. All the 
farmers and technicians attended a short-term training at INRAN station. In the 15 farmer field schools, the 
top three yield performing varieties were identified (IT90K372-1-2, IT99K-573-1-1, and UAM 09 1055-6). To 
test the effectiveness of neem based biopesticides compared to chemical pesticides, researchers worked with 
farmers and found comparable yields between the fields treated with chemical and the fields neem-based 
products (848.00 kg/ha (±213.58) and 899.40 kg/ha (±208.86) respectively).  

In the 28 research demonstration plots in Niger, yield increased in biopesticide treated plots by 80.7% versus 
chemical pesticide treated plots.  Beauveria bassiana, an entomopathogenic fungi that suppresses insect pests, 
recorded an increase of 95.97% compared to controls treatments in demonstration fields.  
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The first three community-based need production units of women producer groups established by the project 
sold all the 557 neem tea bags produced that can treat an estimated 222.8 ha of cowpea fields. 

Capacity Building:  One BSc student from the University in Maradi (Niger), fifteen (15) Farmer Field 
Schools were established and trained 280 farmers (106 female) and demonstration fields were established in 
30 villages involving 92 farmers (48 women). 

Lessons Learned:  Manual processing of grinding neem seeds is time consuming and limits production 
capacity. Implementing small, engine-powered mills can increase production capacity offering greater earning 
potential. 

Presentations and Publications:  
Fierro, J., Tamo, M. 2020. “Guest Commentary - Rural Niger Women find Opportunity and Hope through 
Innovative Business Model.” The Chicago Council on Global Affairs. 
https://www.thechicagocouncil.org/blog/global-food-thought/guest-commentary-rural-niger-women-find-
opportunity-and-hope-through. Not peer reviewed. 
 

Initial Activity 2: Evaluating Spatial Resolution of Remote Sensing Imagery to Monitor Crop Growth 
in Legume-based Cropping Systems: How Much Information Is Lost Due to Coarse Spatial 
Resolution? 

Locations: Ghana (Northern Ghana) and Honduras (Dry corridor) 

Description: The team used high resolution satellite imagery to monitor legume-based systems to identify 
the optimal spatial resolution for capturing plant growth variation and productivity at selected smallholder 
farmers in Ghana and Honduras. Activities focused on three areas: 1) determinations of satellite platforms 
with different spatial resolutions; 2) identification of legume-based systems in Ghana, and critical legume 
cultivation areas in Honduras; and, 3) analysis of the impact of spatial resolution on monitoring legume 
growth. The research was designed to better understand the spatial resolution of remotely sensed images to 
monitor and understand legume systems at smallholder farms. Comparisons were made between different 
sources of images (at different spatial resolutions) in both Ghana and Honduras. Test areas were selected 
based on an analysis of the maps depicting general vulnerability to drought based on Global high-resolution 
water balance and remotely sensed vegetation indices (dry years vs normal years), terrain analysis, and 
precipitation. 

Theory of Change and Impact Pathways(s): Not required for Initial Activity 

Collaborators: Bruno Basso, Michigan State University, USA. Lin Liu, Michigan State University, USA. 
Guanyuan Shuai, Michigan State University, USA. Ruben Ulbrich, Michigan State University, USA. 

Achievements: The key activities between October 2019 and project conclusion included:  
• Identified spatial extent of common bean systems in Honduras based on the IFPRI’s global crop 
production mapping product, SPAM (Spatial Production Allocation Model) and in pigeonpea planted in 
research stations in Ghana.  
• Processed satellite imageries by removing cloud pixels of Landsat (30m resolution) and Sentinel2 (10m) 
from 2016-2018 on Google Earth Engine and computed vegetation indices.  
• Downloaded about 1400 PlanetScope (3m resolution in visible and near infrared band) images  to identify 8 
bean growing areas (10x10 km per growing area) in Honduras for the project analysis. 
• Quantified the impact of spectral range and resolution of satellite images on monitoring bean growth across 
8 growing areas grouped by three precipitation regimes, classified as wet, dry, and extremely dry regions. 

https://www.thechicagocouncil.org/blog/global-food-thought/guest-commentary-rural-niger-women-find-opportunity-and-hope-through
https://www.thechicagocouncil.org/blog/global-food-thought/guest-commentary-rural-niger-women-find-opportunity-and-hope-through
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• Refined bean growing areas in Honduras by performing landcover classification on the SPAM global crop 
production mapping product on Google Earth Engine.  
• To monitor crop growth in the selected 10kmx10km areas in Honduras a monthly greenness composite of 
vegetation indices (Normalized Difference Vegetation Index (NDVI), Green Chlorophyll Vegetation Index 
(GCVI), and Enhanced Vegetation Index (EVI)) were used from Landsat (30m), Sentinel2 (10m), and 
PlanetScope (3m).  
• To quantify the impact of spectral and spatial resolution, the team compared the average value of each of 
the four vegetation indices at each study area using mean and standard deviation of pixels in the high- and 
very-high-resolution images when a finer image was scaled up to a coarser image. 

Capacity Building: Collaboration with colleagues in Council of Scientific and Industrial Research-Crops 
Research Institute for ground truthing information of a pigeonpea plot in 2017-2019 in Ghana. The funding 
has provided financial support for PhD candidates, Lin Liu and Guanyuan Shuai, who are team members of 
this project.  

Lessons Learned:  The gridded crop production dataset that include crop production area and type, together 
with landcover classification, was proved to be adequate in determining pulses growing areas. When analyzing 
large spatial scale for extracting vegetation index for monitoring bean crop growth over growing seasons, 
monthly composite could be used to detect the growth cycle for large spatial areas (10kmx10km). This project 
allowed the research team to initiate studies on linking vegetation indices extracted from high-resolution 
images with crop yield, and on detecting agricultural drought and the implications to legume cropping 
systems using satellite images and products for Honduras. Additional lessons learned include identifying 
cropland and bean growth areas is challenging and requires cross referencing multiple sources. Using one 
scene from one date, the researchers used monthly greenness composite to capture changes in monthly 
vegetation growth over the study area. Vegetation indices of the two satellite platforms in general matched 
with each other and particularly well in wet regions. The largest vegetation index difference between Landsat 
and Sentinel2 was when using Enhanced Vegetation Index (EVI). The impact of scaling down resolution 
from fine resolution to coarser resolution was significantly nonidentical depending on the precipitation 
amount (p < 0.005). Scaling Sentinel2 (10m) to 30m resolution caused 1-21% (average of 8%) uncertainties in 
detecting bean growth depending on the location and the vegetation index (NDVI, EVI and GCVI). 

Presentations and Publications:  Fierro, J., Basso, B., & Liu, L. (May 2020). Using Satellite Imagery to 
Address Global Agricultural Challenges, Agrilinks. https://www.agrilinks.org/post/using-satellite-imagery-
addres-global-agricultural-challenges. Not peer reviewed.  

 

Initial Activity 3: Systems Research to Identify Legume Options for Sustainable Intensification: 
Pigeonpea as a Test Case for Scaling in West Africa 

Locations: Ghana (Central and Northern) 

Description: The project goal was to implement a systems research approach to scaling out technologies 
through a test case of the suitability niche for pigeonpea and mungbean. These two crops are not currently 
grown on any significant scale in West Africa, yet both have the potential to fill unique cropping system 
functions. Pigeonpea is a long-duration, multipurpose crop — in addition to being a food source, this crop 
provides vegetation for fodder and has a unique ability in association with the root biome to enhance soil 
nitrogen and phosphorus availability. Recently developed varieties of mung bean have extra early planting, 
short duration growth properties and can be grown in relay and intercrop systems for a ‘hungry season’ food 
source and novel source of income generation.  

https://www.agrilinks.org/post/using-satellite-imagery-addres-global-agricultural-challenges
https://www.agrilinks.org/post/using-satellite-imagery-addres-global-agricultural-challenges
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Through modeling and geospatial analysis, the biophysical and socioeconomic niche was mapped for the 
introduction of pigeonpea and mung bean. Specifically, high potential sites were identified where pigeonpea 
and mungbean are predicted to grow well as part of integrated cropping systems in Mali, Burkina Faso, 
Ghana and Nigeria. As a proof of concept, the research team assessed the potential impact of pigeonpea in 
Mali.  Intercrop systems were not found to cause risk of crop failure under drought conditions, with one 
exception based on high fertility where the crops outgrew the soil moisture available.  

Theory of Change and Impact Pathways(s): Not required for Initial Activity 

Collaborators: Sieglinde Snapp, Michigan State University, USA. Xinyi Tu, Michigan State University, USA. 
Daniel TerAvest, Michigan State University, USA. Princess Hayford, Independent Consultant. 

Achievements:  Maps completed and paper submitted reporting results to the journal Field Crops Research. 
Research teams such as AFRICA RISING, are using the output to establish trails to investigate the cropping 
system’s resilience. 

Capacity Building: None  

Lessons Learned:  In addition to gathering data through published research literature, it is important to 
remember to also seek the knowledge of people in the field — farmers, traders, etc. this is especially 
important when the published data is sparse. Taking time to look outside traditional published research 
literature while conducting a literature search is an important step to fully understand the current state of the 
topic. 

Presentations and Publications:. 

Hayford, P., Snapp, S., & Dimes, J. Assessing long and medium duration pigeonpea for integration within 
West African Sorghum Cropping Systems. Field Crops Research. (Under review). Pear Reviewed. 

 

Initial Activity 4: Selection and Release of Climate Resilient Common Bean Germplasm for the 
Highlands and Dry Corridor of Central America 

Locations: Guatemala (Jutiapa, Jalapa, Chiquimula, Zacapa, El Progreso, Huehuetenango, Baja Verapaz 
Izabal, Chimaltenango, Sacatepéquez, and Sololá) 

Description: The project team objectives of this Initial Activity are: 1) release the Bolonillo-type climbing 
bean variety ICTA-Quiché for the highlands of Guatemala; 2) release the bush type variety ICTA-Patriarca 
adapted to the Dry Corridor and lowlands of Guatemala; and, 3) continued field testing/selection of four 
advanced bruchid-resistant black bean breeding lines on 1.0 hectare (0.25 hectare each) and lab screening of 
the lines. 

Theory of Change and Impact Pathways(s): Not required for Initial Activity 

Collaborators: Phillip McClean, North Dakota State University, USA.  Juan Osorno, North Dakota State 
University, USA. Angela Miranda, Instituto de Ciencia y Tecnología Agrícolas (ICTA), Guatemala. 

Achievements: In FY2019, the project released the bush type variety ICTA-Patriarca. Field trials of the 
climbing bean variety ICTA Quiche were completed during the 2019 growing season. It was observed during 
these trials that the line was segregating to a small degree for pod color and seed size. During the 
development of this variety, these variations were observed previously. At that time, selection for a stable 
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purple pod color and larger seed size were made. These trials revealed that further purification will be 
necessary before the variety can be released to growers because seed mixtures face a significant price discount 
in the local markets. Those purification efforts are under way but will not be completed under this project. It 
is important that the purification be performed otherwise the variety will not be acceptable to the target 
adopters. Additional resources are needed for this variety to be released. 

Capacity Building: None  

Lessons Learned: Having a reliable in-country research partner is critical to successfully engaging with local 
farmers and value chains. ICTA has proven to be a very reliable research partner for USAID U.S. researchers 

Presentations and Publications: 

Fierro, J. (June 2020). Improved Seed Varieties Address a Changing Climate, Agrilinks. 
https://www.agrilinks.org/post/improved-seed-varieties-address-changing-climate. Not peer reviewed.  

 

Initial Activity 5: Enhancing Resilience and Nutrition in the Peanut Basin of Senegal through 
Integration of Newly Released, Improved Cowpea Varieties  

Locations: Senegal (Bambey, Darou Mousty, and Boulel) 

Description: The project team will evaluate the scaling potential of newly released cowpea varieties across 
different agroecological zones and identify barriers to adoption across biophysical and socioeconomic factors 
using a “mother-baby” trial design.  

Theory of Change and Impact Pathways(s): Not required for Initial Activity 

Collaborators: Zachary Stewart, Kansas State University, USA.  Moussa Diangar, Institut Sénégalais de 
Recherches Agricoles, Senegal. Aliou Faye, Institut Sénégalais de Recherches Agricoles, Senegal. Amadou 
Diallo, Institut Sénégalais de Recherches Agricoles, Senegal. Madam Dieye, Agence Nationale de Conseil 
Agricole et Rural, Senegal. Djimin cor Fall, Institut Sénégalais de Recherches Agricoles, Senegal. 

Achievements:  Three mother trial/ on-station trials were established at Bambey, Darou Mousty and Boulel 
evaluating the scaling potential of newly released cowpea varieties. The trials included six cowpea varieties 
(Lizard, Thieye, Leone, Kelle, Sam, and Yacine (control local variety)) and six fertilizer treatments (0 fertilizer-
control, 1/2NPK at the recommended rate, N only, P only, K only, NPK at the recommended rate). Yield, 
biomass, 15N for biological nitrogen fixation (BNF) calculations, N concentration in above-ground biomass, 
soil reference samples, grain N, root nodulation, and leaf NDVI were collected. Approximately 100 "baby" 
trials were planned for on farmer evaluation. A follow-up survey with the “baby” trial farmers (~100 farmers) 
was developed but not implemented due to COVID restrictions from March onward (the target time frame 
for this work). The research team planned to collect socioeconomic data on demographics, interest in 
adoption, and feedback about the varieties and agronomic practices, as well as gender and nutrition 
sensitivities of improved cowpea genotypes. Key finding include that several tested varieties demonstrated 
both increased fodder and grain yield at the same time without a tradeoff between the two factors. However, 
the new varieties (Lizard, Thleye, Leona, Kelle, and Sam) even with good agronomy, did not significantly 
outperform the old variety (i.e., Yacine) in all locations. Targeting of varieties and agronomy will be very 
important as well as improved seed systems to have local access and information to such varieties. 

Capacity Building: ISRA has been an essential part of implementing this research and this partnership has 
ensured the long-term sustainability of these results past the conclusion of the project. KSU was able to build 

https://www.agrilinks.org/post/improved-seed-varieties-address-changing-climate
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the capacity of ISRA scientists to conduct 15N isotope analysis and calculating BNF and farming systems 
research using the SI Assessment Framework. These two techniques will be very valuable for future research 
conducted by ISRA scientists. ANCAR has also been a critical partner for implementing the on-farm trials 
and extending project outcomes to farmers. They learned more about dual-purpose traits of cowpea and 
farming systems evaluations of innovations to identify barriers to adoption and scaling across productivity, 
economic, environmental, social, and human domains. 1 MSc graduate student was engaged in this research 
and these data contributed to their theses. The student will be defending his MSc thesis on October 14, at the 
Gaston Berger University of Saint Louis. The student will not finish their MSc degree by the Initial Activity 
project end, but still has the support of the PIs for degree completion. A training on the SI Assessment 
framework was conducted at the beginning of the project to teach how to conduct farming systems research. 

Lessons Learned:  On-farm research can be severely impacted by pandemics; whereas research station 
evaluations can still be delivered. 

Presentations and Publications:  

Fierro, J., Faye, A., & Stewart, Z. P. (January 2020). Leveraging Synergies Between Innovation Labs For 
Sustainable Food Systems: Improved Cowpea in Senegal, Agrilinks. 
https://www.agrilinks.org/post/leveraging-synergies-between-innovation-labs-sustainable-food-systems-
improved-cowpea-senegal. Not peer reviewed.  

 

Initial Activity 6: Measuring Cowpea Consumption 

Locations: Ghana (Mion) 

Description: At present, there is no reliable and convenient way to measure the quantity of cowpea 
consumed on an individual basis. This limits the ability to assess the effectiveness of projects that promote 
legume consumption, nutrition education efforts, as well as compliance in clinical trials that promote legume 
consumption as supplements. Without reliable data on the extent of cowpea consumption, it is difficult to 
commit the resources necessary to take projects to scale in developing countries. The project deployed a 
method developed by Dr, Mark Manary of Washington University that uses a urinary biomarker unique to 
cowpea to confirm dietary exposure and quantify levels of dietary intake for children and adults. The 
fieldwork was conducted in the upper northwest region of Ghana. The objective of the project is to identify a 
novel set of dietary biomarkers that will measure cowpea consumption that is free from participant recall bias 
and serve to quantify legume intake. 

Theory of Change and Impact Pathways(s): Not required for Initial Activity 

Collaborators: Mark Manary, Washington University in St. Louis, USA. David Taylor Hendrixson, 
Washington University in St. Louis, USA. Matilda Steiner-Asiedu, University of Ghana, Ghana. Firibu Saalia, 
University of Ghana, Ghana. 

Achievements: The final child and pregnant women databases have been reviewed and cleaned in order to 
be utilized in final data analysis. A re-budget request was approved in order to subcontract with Colorado 
State University (CSU) for the metabolomics work portion of the project and the subcontract has been 
distributed. Cowpea food and select urine samples have been sent to CSU for mass spectrometry and 
metabolites analysis and are currently being run by CSU’s Proteomics and Metabolomics Core Facility as of 
June 2020. A continuing review with University of Ghana has been completed in order to allow sufficient 
time to analyze the data. Blood spots have been stored for future use if necessary. NCE has been received 
from Michigan State University in order to complete the work and a NCE to CSU is in process. In April the 

https://www.agrilinks.org/post/leveraging-synergies-between-innovation-labs-sustainable-food-systems-improved-cowpea-senegal
https://www.agrilinks.org/post/leveraging-synergies-between-innovation-labs-sustainable-food-systems-improved-cowpea-senegal
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experimental groups of metabolite profiles were analyzed using statistical comparisons. Future work for 
FY2021 include evaluation of the results for all measures using all available data at all time points using a 
linear mixed-effect model with patient specific random effects, which accounts for correlations between 
repeated measurements. The Washington University IRB approval was set to expire June 3, 2020. A 
continuing review was submitted and approved in April 2020. 

Capacity Building: Dr. Manary and Washington University continues to collaborate with and mentor faculty 
and students at the University of Ghana.  

Lessons Learned:  During this period, lessons learned include the importance of assessing the need for 
subcontracting versus vendor contracting for work when substantial intellectual knowledge is being 
contributed. The need to provide a sub-award versus paying for services caused a delay in processing the 
samples. 

Presentations and Publications: None to date 

 

B. Area of Inquiry 1: 

AOI 1.1: Development of Market-Driven Improved Cowpea Varieties for West Africa using Mature-
Markers 

Locations: Senegal (Central and Northern), Burkina Faso (Central and Northern), and Ghana (Northern) 

Description: Cowpea, a highly nutritious crop vitally important to food security in the Sudano-Sahel, West 
Africa, especially for women and children, complements dietary cereals. Typical smallholder farmer yields are 
10-20% of yield potential, mainly due to insect pests, pathogens, parasites and drought. The project focuses 
on Ghana, Senegal and Burkina Faso. Cowpea downstream breeding will utilize previously discovered SNP 
marker haplotypes linked to target traits. A suite of marker-trait pairs will be applied in improvement of elite 
varieties and lines for enhanced variety release. Resistance to aphids, thrips, Macrophomina, and Striga, 
drought tolerance and preferred grain quality will be targeted to improve current popular varieties, and in 
advanced breeding population lines selected for market-driven preferred grain types. Improvement of elite 
varieties and lines will be conducted using three sets of cowpea breeding stocks: breeder-selected current HC 
elite varieties; elite 8-parent MAGIC lines and derived super-MAGIC lines; and elite MARS lines with 
potential for West Africa regional adoption. Field and greenhouse phenotyping in Ghana, Senegal and 
Burkina Faso will be matched with SNP marker genotyping to select target traits and for background 
recovery in backcrossing cycles, using the BMS Optimas program. Near-release lines will be tested regionally 
to broaden release potential. Formal release applications will be prepared and submitted by each HC co-PI. In 
California, cowpea dry grain novel market classes of breeding lines will be advanced, leveraging state funding 
in support of the US dry bean industry. Host country capacity building will be achieved by graduate degree 
training in breeding and genetics, coupled with short-term training of NAROs scientists in molecular 
breeding. 
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Theory of Change and Impact Pathways(s):  

 

Collaborators: Philip Roberts, University of California Riverside, USA. Bao-Lam Huynh, University of 
California Riverside, USA. Francis Kusi, CSIR-SARI, Ghana. Moussa Diangar, ISRA, Senegal. Benoit Joseph 
Batieno, INERA, Burkina Faso. Timothy Close, University of California Riverside, USA. 

Achievements: Three elite local varieties per HC were selected for improvement based on secondary data 
and seed stocks were used to initiate the trait additions via backcrossing in key traits. The trait donors include 
super-MAGIC line 2017-060-5-055-03-1-1 (for seed size, earliness, striga and macrophomina resistance), 
CB77 (aphid resistance), SARC 1-57-2 (Ghana’s aphid resistance), and Sanzi (flower-thrips resistance). In 
Ghana the local varieties (and their indicated traits being added) are Apagbaala (adding aphid resistance, striga 
resistance, seed size); Soo-Sima (striga resistance, seed size, earliness); and Zaayura Pali (striga resistance, 
earliness). In Burkina Faso the local varieties (and their indicated traits being added) are Komcalle (striga, 
macrophomina, and aphid resistance, seed size); Nafi (striga, macrophomina, and aphid resistance, seed size); 
and Tiligre (striga, macrophomina, and aphid resistance, seed size). In Senegal the local varieties (and their 
indicated traits being added) are Pakau (macrophomina and flower thrips resistance, seed size); Sam 
(macrophomina and flower thrips resistance, seed size); and Yacine (macrophomina and flower thrips 
resistance, seed size).  

Breeder seeds of the MARS, MAGIC and super-MAGIC materials which were SNP marker genotyped at 
Riverside, were sent to each HC for seed increase in spring 2020 and are currently in replicated on-station 
field performance trials in main-season 2020, which include local varieties as controls. A total of 69 entries are 
being evaluated in the trials at Manga, Ghana, Kamboinse, Burkina Faso, and Bambey, Senegal. Harvest will 
be conducted during October 2020 and field performance, fodder and grain yield, plus seed quality data will 
be used to select best lines for expanded testing in 2021. Three students have started their research in the 
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project, one in Burkina Faso and two in Ghana. Long-term training in Senegal was delayed to the COVID19. 
Farmer and producer groups have been trained in field days held at the three host country trials. 

Capacity Building: Partnerships were strengthened between the University of California Riverside and the 
three West Africa NARS partners, INERA, Burkina Faso, CSIR-SARI, Ghana, and ISRA, Senegal. These 
partnerships are built around the common goals and technological sharing of materials and protocols for 
application in the respective cowpea breeding programs. In Senegal, a new partnership has been initiated 
between UC Riverside, Kansas State University and ISRA Senegal to explore the joint sharing of cowpea 
advanced breeding lines for testing in the agronomy focused MSU-LSRIL project led by Dr. Stewart. As 
reflected in the target indicator numbers, Human Capacity Development was started by initiating graduate 
degree programs for three students, one each in the three Host Countries. The first field trials of the project 
were established in main season 2020, and these have been used for initial training and knowledge extension 
to cowpea sector farmers and producers. The planned molecular breeding workshops planned for this year 
were postponed due to delayed funding initiation and the restrictions from COVID-19 pandemic issues. 
Online training materials are now in development. 

Lessons Learned: Understanding what other related research projects are ongoing in host country can offer 
partnerships and collaborations that further activities for all projects. 

Presentations and Publications: 

Huynh, B., Clark, N., Light, S., Long, R., Dahlquist-Willard, R.... (February 2020). California cowpea 
blackeye-grain, vegetable and cover-crop improvement program. Presentation at California Plant and Soil 
Conference, Fresno, California, USA 

Huynh, B., Matthews, W., Clark, N., Light, S., Long, R., & Roberts, P. (March 2020). 2019 progress report 
and 2020 proposal blackeye varietal improvement. Presentation at CA Dry Bean Board and Varietal Councils 
Meeting, Stockton, California, USA 

Akayeti, E. (September 2020). Manga Station of CSIR-SARI engages Fumbisi farmers to increase 
productivity.  

Akayeti, E. (September 2020). 19-09-2020 UER CSIR-SARI holds Participatory Variety Selection (PVS) at 
Manga Station. web-link URL: https://www.modernghana.com/news/1031021/19-09-2020-uer-csir-sari-
holds-participatory-varie.html 

Akayeti, E. (September 2020). CSIR-SARI educates farmers on improved cowpea varieties. 
https://www.ghanaweb.com/GhanaHomePage/business/CSIR-SARI-educates-farmers-on-improved-
cowpea-varieties-1064251 

 

AOI 1.2: Science-driven and Farmer-oriented Insect Pest Management for Cowpea Agro-ecosystems 
in West Africa 

Locations: Niger (Maradi, Dakoro, Madaroufa, and Mayahi), Burkina Faso (Bama, Banfora, Bobo-Diulasso, 
and Satiri), and Nigeria (Kwara, Kano, and Kaduna) 

Description: Cowpea is one of the most important grain legumes in West Africa, but its production remains 
threatened by insect pests which can severely reduce grain yields. To minimize their impact in cowpea 
cropping systems in Burkina Faso, Niger and Nigeria and redress yields, researchers in this project propose to 
develop and deploy climate-resilient, environmentally friendly and economically profitable integrated pest 
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management approaches and tools - easily implementable by women and men farmers. The project will have 
the following objectives: 1. Discovery objectives, to provide new knowledge on factors improving the 
performance of biocontrols and assess the pest status of emerging, climate-driven insect pests, along with the 
potential for their sustainable control. 2. Piloting objectives, to screen available or new biopesticides with 
potential to be commercialized by community-based groups and/or private sector operators, and to validate 
locally-specific IPM baskets. 3. Scaling objectives, to carry out mass-releases of biocontrol agents from 
national rearing labs, and to scale out the community-based production of neem tea-bags. 4. Capacity 
development objectives, to implement training and educational programs at all levels, including farmer, 
technician and graduate training, and short-term attachments for researchers, to implement focus group 
research and develop educational materials towards scaling of content and to develop and validate ICT 
decision making tools. 

Theory of Change and Impact Pathways(s): 

Collaborators: Manuele Tamò, International Institute of Tropical Agriculture (IITA), Benin. Fousseini 
Traoré, Institut de l'Environnement et du Recherches Agricoles (INERA), Burkina Faso.  Amadou Laouali, 
L'Institut National de la Recherche Agronomique du Niger (INRAN), Niger. Ibrahim Baoua, Universite de 
Maradi, Niger. James Ojo, Kwara State University, Nigeria. David Mota-Sanchez, Michigan State University, 
USA. Julia Bello-Bravo, Michigan State University, USA. 

Achievements: In spite of the late start of the project compounded by the COVID-19 pandemic, the 
researchers were able to catch up with the activities during the current cropping season and will be able to 
complete all field work, although some activities will spill over into FY2021. Untreated farmer fields were 
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established in all countries and are now in the phenological stage of early flowering to early podding. Maruca 
larvae are being collected from cowpea flowers and pods, and also from flowers of wild legumes and reared 
to assess parasitism, according to schedule. Experimental cowpea fields have been established on-station in all 
countries. Cowpea plants were covered with cages and are being infested with first instar Maruca larvae. They 
were inoculated with adult female parasitoids as scheduled around the end of September. Monitoring of 
emerging pests and their natural enemies is proceeding as scheduled using untreated cowpea plots and 
patches of wild vegetation, but also collecting from farmers’ own plots. Sampling for native 
entomopathogenic fungi have started according to schedule. Active isolates of Beauveria bassiana have been 
sent to countries from the IITA-Benin laboratories and are currently being screened on the target pests. In all 
countries, a total of 18,000 parasitoids were shipped by IITA-Benin using commercial carriers and were 
released on untreated cowpea fields and patches of wild vegetation. At the same time, the country teams have 
established local mass rearing for future releases. Production and delivery of neem tea-bag technology is being 
carried out as scheduled. The survey questionnaire for the socio-economic adoption, gender and impact 
studies is being finalized for data collection in early FY2021. Additionally, an educational video about the 
neem tea bag is being prepared. The research team has made progress with developing a proper scouting 
algorithm for the farmer interface application (FIA) which will be validated in cowpea fields to provide low 
literate farmers with a robust pest management decision making tool. 

Capacity Building: all scheduled scientific exchanges between countries and with IITA-Benin attachments 
had to be cancelled due to COVID-19. In Burkina Faso, one female PhD student enrolled and starting 
practical work early October, one female MSc student enrolled and in the field since June. Short term: one 
male intern started in September. In Niger, one female PhD student enrolled and starting socio economic 
investigations in September, two female MSc students enrolled participated in field work, and  two female 
BSc interns and five male BSc interns participated in fieldwork. 

Lessons Learned: With the closure of land borders due to COVID-19, our release strategy which was based 
on sending our staff by road to the respective country with the biocontrol agents had to be revised. Instead, 
we first had a series of zoom calls to explain in detail how to handle and release the natural enemies. This was 
followed by negotiations with commercial courier and air carriers who normally do not accept any live insect 
in their consignments. Thanks to the support of the respective country Ministries of Agriculture we were 
finally allowed to send the parasitoids, and with proper coordination with the respective carriers they were 
delivered within two days, with very low mortality during shipping. All shipments were carried out in full 
respect of the regulation for the importation of biological control agents and covered by the appropriate 
paperwork. 

Presentations and Publications: None to date. 

 

AOI 1.3: Optimized Shrub System (OSS): An Innovation for Improving Cowpea Yields and 
Strengthening Smallholder Resilience in Senegal 

Locations: Senegal (Thies and Kaolack) 

Description: West Africa suffers from food insecurity and degraded soils which limits cowpea productivity, 
an important source of protein and income for rural households in the Sahel. This project will pilot test and 
adapt the Optimized Shrub-intercropping System (OSS) to improve cowpea production. OSS utilizes 2 
indigenous shrubs (Guiera senegalensis and Piliostigma reticulatum) at densities of 1200-1500 shrubs/ha that 
includes annual incorporation of aboveground biomass - a system that past research has shown dramatically 
increases crop yields (millet and peanut), remediates degraded soils, and, more profoundly, “bioirrigates” 
shrub-adjacent crops through shrubs drawing up water from deeper in the soil – a powerful mechanism to 
combat in-season drought. The productivity of this cowpea system will be evaluated under OSS management 
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in comparison to the traditional management system (low or zero shrub density/burning of shrub residue) 
under farmer management. Researchers will also test an intriguing option for double cropping cowpea - 
determining if a second cowpea crop can produce harvestable yields at the beginning of the dry season by 
utilizing “shrub bioirrigated” water. A screening of cowpea cultivars that have a range in durations and 
phenotypic characteristics to identify superior lines for OSS will be done. The project will be leveraged by its 
Peanut Innovation Lab project counterpart which also has cultivar screening, enabling efficient use of 
resources by using the same equipment and research sites and sharing labor. 

The Expected Outcomes are co-designed, locally adapted, gender sensitive OSS for cowpea cultivation; 
improved yields/soil health and reduced drought stress with OSS; superior cowpea cultivars for OSS 
identified; and trained students and NARS in OSS. 

Theory of Change and Impact Pathways(s): 

 

Collaborators: Richard Dick, Ohio State University, USA. Moussa Diangar, ISRA, Senegal. Amanda Davey, 
Ohio State University, USA. 

Achievements: Implementation: In advance of the planting season, multiplication trials were done to 
produce fresh seeds for the trial. The two plots sites were visited the week of August 14th, 2020, (Nioro is the 
southern site with Piliostigma reticulatum and Keur Matar is the northern site with Gueira senegalensis). At 
this time, the plot plan was finalized and preparation work complete. Because of COVID 19, and cancellation 
of a planned Field Day for September, there was more space for cowpea trails therefore an additional 3 
varieties were added. All trials were set up on August 15, 16, 17 and 18, 2020 in Keur Matar in Thiès and 
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Keur Ndari in Nioro. The device used for the comparative trial is a complete 3-factor block, namely variety (n 
= 8), management system - fertilization (n = 3) and site (n = 2) with 4 replicates. Management systems - 
fertilization are 1) fertilization by Piliostigma; 2) the fertilization by Guierra and 3) the control. The varieties 
under test are Leona, Sam, Yacine, Lizard, Kelle, Bambey 21, Thieye, of which Mouride is the witness. In 
addition, in August the producers who will participate in the 2021 double cowpea cropping were visited by 
researchers in order to meet the producers and visit the Optimized Shrub System and Traditional 
Management System plots. 

Capacity Building: None in project’s first year. 

Lessons Learned: The producers for the farmer-managed pilot trials next year are well motivated, some of 
them prepared their plots before the researchers arrival and others while the team was there. They all spent 
the working days with the team and also participated in the upcoming task planning meeting. There is good 
synergy between the producers and the research teams. 

The engagement of the producers for the farmer-managed pilot trials were more motivated than expected. 
This provides good synergy between the research teams and producers which is key to success. 

Presentations and Publications: None to date 

 

C. Area of Inquiry 2 

AOI 2.1: Quantifying the Scale and Scope of Nutritious Cowpea Products in Local Markets of West 
Africa 

Locations: Senegal and Mali (Districts to be determined) 

Description: West Africa is the global locus of cowpea production. Across the region, cowpea products 
provide critical nutrients and cash income to smallholder farmers. Yet, little is known in quantitative terms 
about the scale and scope of cowpea products in local markets. Market-based incentives for products other 
than grain, including leaves, processed, and nutritious products have received less attention. The research in 
Mali and Senegal seeks to close this information gap. Researchers will build a quantitative inventory of 
cowpea products supplied and demanded in local market hubs, record product, vendor, and market 
characteristics, and collect shopper data in lean and abundant seasons to test the effectiveness of market-
based incentives on consumer behavior. Through several conduits, researchers will strengthen the capacity of 
local partners to conduct market analyses, assess consumer demand, and implement policy research using 
innovative methods and tools. 
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Theory of Change and Impact Pathways(s): 

 

Collaborators: Veronique Theriault, Michigan State University, USA. Melinda Smale, Michigan State 
University, USA. Aliou Diagne, University of Thies, Senegal. Mamadou Sissoko, Universite des sciences 
sociales et de gestion de Bamako, Mali.  

Achievements: All principal investigators participated in the convening workshop in Saly, Senegal. The 
researchers were able to work together on the work plan for the first year. The first activity was to set up the 
contracts between MSU and local collaborators. In Mali, contracts with Mamadou Sissoko, co-PI, from the 
Universite des sciences sociales et de gestion de Bamako (USSGB) and Observatoire des marches agricoles 
(OMA) were put in place in March and May, respectively. In Senegal, an institutional contract between 
CFREAT at the University of Thies and MSU was approved in August 2020. A contract with the market 
information system in Senegal was also approved in August. Despite pandemic challenges, researchers have 
been able to make progress in the market assessment and capacity building activities. Researchers have 
reviewed existing value chain analyses on cowpea in Mali and Senegal. The development of the research 
protocol is also underway. The market information systems in both countries have already provided 
information on cowpea production basins, markets, and prices. Local collaborators informally visited markets 
and engaged with key cowpea stakeholders. After a thorough process, two Master students from USSGB 
were selected to participate in the research and mentoring activities. Students have identified their research 
topics and started working on the analysis. The selection of two Master students from the Universite de Thies 
was finalized by in late September 2020. 

Capacity Building: It is the first institutional contract between MSU and University of Thies. This is a form 
of institutional capacity building, since with the newly obtained DUNS number, CFRFAT will be in a better 
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position to contract with U.S. institutions. The US based PIs have worked to create an enabling environment, 
which support and encourage collaboration between local partners (i.e., the market information system in 
Senegal and UThies; USSGB and OMA in Mali). Two students have been funded for advanced training at the 
USSGB in Mali. The call for application for two Master students has been launched in Senegal. One MSU 
graduate student has been identified to collaborate on the protocol design. Researchers have met bi-weekly 
with Mamadou Sissoko, who is a junior faculty at USSGB, to provide him guidance and support. Mamadou 
developed a rigorous protocol to select the best students. His protocol has been shared with the Institut 
d’Economie Rural, which has used it to select students for internship. 

Lessons Learned: Unexpected external factors, such as the COVID-19 pandemic can slow and can even 
halt activity. However, when challenged, the research team is efficient and can adapt and formulate alternative 
plans to keep activity moving forward. 

Presentations and Publications: None to date 

 

AOI 2.2: Promoting Trade Integration in Regional Legume Markets with Mobile Technology 

Locations: Nigeria (Kano and Ilorin) 

Description: Cowpea is important to food security in West Africa, as it represents a low-cost source of 
protein, especially for households that cannot afford meat. It complements other sources of carbohydrates 
and proteins for most households, even for those with income levels that support the consumption of animal 
protein. The project team is studying the value chains that bring this vital crop to retailers from farmers. 
Kano and Ilorin are the two large urban areas targeted in Nigeria.  

The project team will examine how mobile-phone technology can improve legume value chains by developing 
and testing a virtual marketplace for key legume markets in Nigeria.  

In the virtual marketplace, producers and traders can indicate the volume of inventory they wish to sell, its 
location, when it is available and what prices they will accept. Potential buyers can message sellers with offers 
or confirmed intentions to buy. The project is to beta test the app and its user review and revisions are limited 
to two worksites (Ilorin and Kano). 
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Theory of Change and Impact Pathways(s): 

 

Collaborators: Eric Crawford, Michigan State University, USA. Michael Olabisi, Michigan State University, 
USA. Toyin Ajibade, University of Ilorin, Nigeria. Hakeem Ajeigbe, Bayero University in Kano and 
ICRISAT, Nigeria. Mywish Maredia, Michigan State University, USA. 

Achievements: In January, over 700 stakeholders along the value chain around the Ilorin and Kano 
worksites were interviewed. Those consulted included farmers, wholesalers, retailers, and transporters. In-
person surveys provided demographic and business data, level of mobile phone ownership (about 80%), and 
willingness to adopt mobile phone technology virtual markets (about 65%). Groups surveyed were 
representative of age and gender diversity in the value chain. Just prior to the COVID-19 lockdowns, key 
features desired by stakeholders for a virtual marketplace platform were shared with the technical partner, 
Venture Garden Group (VGG), responsible for developing the platform. VGG developed a prototype app 
which was shared with the ME. A subset of stakeholders provided feedback on the prototype in Focus 
Group Discussions (FGDs) held in Kano and Ilorin. Some FGDs had to be postponed because of 
movement and meeting limitations resulting from the COVID-19 pandemic, and MSU’s Human Research 
Protection Program’s restrictions on conducting in-person research. To continue obtaining feedback from 
stakeholders during the COVID-19 lockdown, the research team implemented a cell phone survey of more 
than 600 farmers, re-sellers and retailers to understand the impacts of COVID-19, how stakeholders were 
adapting to the lockdown, and how they planned to change the way they buy and sell (including potential use 
of the proposed digital platform). 



 

26 

Capacity Building: The project does not have formal institutional capacity building activities, but the 
research team trained survey enumerators in survey and data collection methods. In addition, project focus 
group discussions (FGD) strengthened the skills of FGD facilitators and provided practical experience in 
conducting such sessions under COVID-19 conditions. 

Lessons Learned: People are hesitant to participate in surveys unless they have a strong connection to the 
group conducting the study. By engaging partners with local community connections, the project was able to 
execute successful surveys. 

Presentations and Publications: None to date 

 

D. Area of Inquiry 3: 

AOI 3.1: How Input Subsidy Policies Change the Cowpea Farming Landscape in West Africa 

Locations: Burkina Faso and Mali 

Description: Policies promoting farm input subsidies on starchy staples and cotton may distort land 
allocation to cowpeas and reduce crop diversity on farms, with adverse consequences for the resilience of the 
farming landscape, nutrition, and rural incomes. Subsidies may particularly affect the situation of women and 
young family members who rely on them to meet personal needs. The research team knows of no empirical 
evidence on these points in Burkina Faso and Mali and scant evidence for other countries in a vast literature 
on economic impacts of fertilizer subsidies in Sub-Saharan Africa.  

The research will enhance comprehension of the unanticipated consequences of fertilizer subsidies on the 
cowpea value chain in Burkina Faso and Mali by examining: 1) the effect of fertilizer subsidies on production 
diversity; 2) the gender- and youth-differentiated effects of fertilizer subsidies on cowpea production, 
quantities sold and revenues; 3) whether on-farm crop diversity or market participation most influences the 
dietary intake of women of reproductive age.  

The researchers aim to strengthen the capacity of local partners to apply high-quality research methods in 
support of national policy planning and assessment, enabling them to gain visibility and influence policy. 
Input subsidy policies are one specific aim. First, research partners will contribute to team analyses as well as 
select and lead their own studies. Second, through continuous mentoring and active participation in the 
project activities, interned graduate students at IER in Mali and graduate students from the Université 
Norbert Zongo in Burkina Faso will sharpen their research skills. Third, the most advanced graduate student 
from each country will participate in the Lifelong Education program at MSU for one semester. Fourth, 
Burkinabe and Malian collaborators will have the opportunity to present research findings and network with 
other professionals at national/international conferences. 
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Theory of Change and Impact Pathways(s): 

 

Collaborators: Melinda Smale, Michigan State University, USA. Veronique Theriault, Michigan State 
University, USA. Eugenie Maiga, University Norbert Zongo, Burkina Faso. Bourema Kone, Institut 
d’Economie Rurale, Mali. 

Achievements: Institutional capacity: The MSU based PIs finalized contracts with two co-PIs: 1) Bourema 
Kona, Institut d'Economie Rurale, Mali and 2) Eugenie Maiga, University of Koudougou, Burkina Faso. The 
team organized a set of shared dropbox folders for joint research, including the literature, datasets, stata files, 
and draft papers. Research objectives: a) Literature review: The team compiled pdfs on the following topics in 
a review of the literature: 1) reviews of work on fertilizer subsidies; 2) crop biodiversity and measurement; 3) 
dietary diversity and measurement; 4) linking crop biodiversity and dietary diversity; 5) cowpea value chains in 
west Africa; 6) gender and cowpeas; b) Datasets: The team obtained seven large-scale datasets and reviewed 
them with respect to the type of data needed to test their hypotheses. The team allocated research topics and 
datasets among principal investigators in our two study countries c) Four research papers underway in Mali: 
Smale and Theriault, "The effects of the fertilizer subsidy on cowpea production, sales and consumption by 
farmers in Mali"; Theriault and Smale, "The hidden bias of the fertilizer program in Mali"; Assima, Kone and 
Smale, "Minor crops, crop diversity and the fertilizer subsidy in Mali." Smale and Theriault, "Facts and 
Folklore: Is Cowpea a Women's Crop in Mali? d) 4 Students in Burkina Faso have decided on their research 
topics and have begun preparing their data for analysis. 
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Capacity Building: In addition, to the project capacity development plans, the project was awarded cross-
cutting theme funding (see Appendix B for Resilience Resource Team) to implement a workshop on 
measuring dietary diversity and its interpretation. Four students have been funded for advanced training at 
the University of Koudougou in Burkina Faso by Dr. Eugenie Maiga and have decided on their research 
topics and have begun preparing their data for analysis. Two students have been selected for MSc funding in 
Mali by Dr. Bourema Kone. 

Lessons Learned: Working through a global pandemic creates challenges to implementing research as 
planned and virtual connections can be unpredictable and requires multiple approaches and strategies to 
overcome the obstacles. 

Presentations and Publications: 

Smale, M.. The effects of the fertilizer subsidy on cowpea production, sales and consumption by farmers in 
Mali. Not peer reviewed. 

Theriault, V.. The Hidden Bias of the Fertilizer Subsidy in Mali. Not peer reviewed. 

 

E. Commissioned Research Projects 

CA 1: Value Chain Assessment for Key Legume Markets in West Africa 

Locations: Niger (Niamey), and Nigeria (Kano and Kwara) 

Description: This project supports future research initiatives on legume value chains in West Africa through 
a targeted survey in three large cities in or near the West African Sahel region – Ilorin and Kano in Nigeria, 
and Niamey in Niger. The surveys document key actors along the value chains and buyer-supplier 
relationships from farmers to consumers for legume market systems. A resilient and well-functioning value 
chain/market system is critical for farmers to generate income and earn livelihoods and for consumers to 
access food and other agricultural products. Information about market linkages therefore has great potential 
for mitigating the effects of events that may disrupt the flow of food from producers to final consumers. 

Theory of Change and Impact Pathways(s): Not required for this commissioned research project 

Collaborators: Michael Olabisi, Michigan State University, USA. Mywish Maredia, Michigan State University, 
USA. Hakeem Ajeigbe, Bayero University, Kano and International Crops Research Institute for the Semi-
Arid Tropics (ICRISAT), Nigeria. Toyin Benedict Ajibade, University of Ilorin, Nigeria. Abdoulaye Djido, 
Universite Abdou Moumouni de Niamey, Niger. 

Achievements:  Results of this project greatly contributed to a new research project awarded under AOI 2.2 
of the Legume Systems Innovation Lab. The research team surveyed 1,725 stakeholders in the legume chain, 
based in and around worksites in Niger (Niamey) and Nigeria (llorin and Kano). Kano is the largest city in the 
West and Central African Sahel. The Kano metro area also hosts one of the largest grain markets in West 
Africa, with links to many of the agricultural producers in the region – not just in Nigeria. The Ilorin metro 
area is a major link point between agricultural producers of Northern Nigeria and the agricultural markets of 
Lagos, Africa’s largest city, in addition to other large markets for legumes in the populous cities of Southern 
Nigeria. Niamey is a centrally located West African city, a potential hub for connecting the Sahelian 
population centers of Sokoto and Kano, in Nigeria, Zinder and Maradi in Niger, to markets as far as 
Ouagadougou in Burkina Faso and to farms in rural Niger, Benin Republic, and Nigeria. The commissioned 
study at three strategic locations provides broad geographic coverage to understand legume markets and value 
chains at the center of the largest cowpea producing area in Africa. All three worksite locations are in areas 
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that are considered food security hot-spots, or that are directly linked to the hot-spots through the legumes 
value chain. 

The stakeholders interviewed in the value chain were farmers (648), resellers (398), and retailers (679). 
Respondents who identified primarily as producers were coded as farmers. Resellers are defined as those who 
did not identify primarily as retailers and who purchased and re-sold legumes to others in the value chain. 

The largest set of stakeholders interviewed were from the Ilorin worksite (760), with smaller numbers from 
Kano (672) and Niamey (293). The numbers by location reflects the methodology, which was to conduct a 
census of all legume sellers at a point in time in the largest market areas for each worksite and to use a 
snowball sampling technique to locate their partners in the value-chain, ultimately until a farmer is 
interviewed that produce the grain. Niamey represented a smaller population, while Ilorin had both large 
numbers of farmers and resellers represented in the data. The attributes of the stakeholders interviewed is 
informative for policy. 

The first notable differences between the stakeholder roles (and locations) is the gender-split. Few women 
engaged in the value-chain in Kano (1%) and Niamey (7%), while Ilorin (25%) was more gender-balanced. 

The table below shows that farmers and re-sellers are predominantly male. About 20% of retailers are female.  
This is where the survey captured the highest level of female participation in the value-chain. Notably, 111 of 
the 135 female retailers came from the Ilorin worksite, where there were more female than male retailers (79).  

Table 1: Stakeholders by Gender (and Role) 
Role in Value Chain  Male   Female   Total 
Farmer    585 (90%) 63 (10%) 648 
Reseller   368 (92%) 27 (7%)  398 
Retailer    542 (80%) 135 (20%) 679 
*Gender data was missing for 5 respondents. 

The differences by gender participation are remarkable for at least two reasons. First, farming and the role of 
linking farmers to retailers appear to be primarily male, across all locations. This pattern may be linked to 
cultural differences related to the production of a cash crop like cowpea and the gender associated with the 
production of cash crops. For example, the female share of farmers in Ilorin is 13% compared with 1% for 
Kano. The re-sellers who undertake the buying from farms to supply retailers follow a similar pattern. 
Second, even for retailing, where women are most represented, the representation is more notable in Ilorin, 
where they are 58% of retailers, compared to Niamey (10%) and Kano (1.4%). 

The youth (defined here as persons age 25 and younger) represented almost 10% of the stakeholders we 
interviewed. The low percentage of youth is in part unsurprising given the experience and capital needed to 
participate in the value chain. Farmers need land, re-sellers need extensive social connections and capital, and 
retailers need sufficient funds to support the costs of their inventory. Furthermore, the physical low-tech 
labor required for farming is not particularly attractive to most youth.  

Therefore, it is unsurprising that no youth showed up in our sample of farmers for Kano, and the share of 
farmers in the youth category was 8%. Similarly, for the capital-intensive role of reseller, the share of youth 
was 5%. Finally, the number of retailers aged 25 and below represented 14%, which fits the expectations. The 
attributes of the stakeholders, for example, can inform the types of outreach needed to share information 
with participants in the value chain – especially when the information needs to be conveyed by people to 
whom the farmers and traders in the value chain can relate.  

 The figure below further highlights the age differences between different parts of the value chain. The first 
panel of the Figure shows that resellers are the oldest group in the value-chain on average, with 42.3 years for 
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the male and female participants at that stage. Female retailers (42.6) are older on average than male retailers 
(40.7 years).  

Figure:  Age by Role in Value Chain (and Gender) 

 
The second panel of the Figure above goes beyond averages to show that the greatest level of youth 
participation is in the retail sector (primarily) by men. While about 7.9% of male and female farmers are aged 
25 or younger, that share for female participants falls to 7.4% and 6.6% for the reseller and farmer stages in 
the value-chain.  

The differences are also linked to location for farmers and resellers. The shares of retailers aged 25 or younger 
are respectively, Kano (12%), Niamey (17%) and Ilorin (13%). By comparison, the shares of resellers age 25 
or younger are, Kano (15%), Niamey (5%) and Ilorin (4%).  The stark difference between Kano and other 
locations suggests that access to capital and the other requirements of the reseller role varies significantly 
between the locations.  

One reason for our interest in value chains for this commissioned activity is to understand how information 
or the adoption of technologies can propagate through the value chain.  

The researchers find that supply chain linkages are deep, with the largest cities sourcing food from hundreds 
of miles away. Cities as far away as Salka (360 miles) and Gombe (240 miles) supply legumes to the Kano 
market. Therefore, information can pass from key actors in Kano to these more remote locations. Similarly, 
markets as far away as Zinder (550 miles from Niamey), and farms as far as Gaya, (175 miles from Niamey) 
are linked to the markets in Niamey. International trade is a small portion of the supply for Kano – the 
relatively small scale of international trade is one of the motivations for the trade integration project proposed 
to the Legume Systems Innovation Lab. 

The researchers also find that cowpea dominate the market. The white and brown varieties of cowpea are the 
only legumes (other than soybean or peanut) that most consumers buy in the area. The prevalence of the 
varieties differ by location – with the white variety prevalent in all locations but the brown variety more 
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popular in Ilorin than in either Kano or Niamey. In part due to the linkages between the markets, the brown 
variety is being sold by more retailers in Kano and Niamey than in previous years. From our survey, here is 
the share of retailers at each worksite that sold the white cowpea variety: Kano (97%) Niamey (94%) Ilorin 
(98%). By comparison, the share of retailers selling the brown variety was: Kano (45%) Niamey (68%) Ilorin 
(96%).  Retailers selling at least one of the two represented 98% of our sample.  

In exploring how information can be passed through the value chain, the researchers explore the reported 
linkages between retailers and re-sellers. The researchers observe that large retailers and suppliers tend to have 
links to partners in the value chain that stretch over greater distances. That said, much of the trading 
relationships are local, and resellers play a large role in bridging the farms and farm-gate markets to the large 
urban markets that serve consumers. As expected, much of how the markets work is driven by context. Large 
cities have large markets. 

Capacity Building: None 

Lessons Learned: The strong connections built by local partners in this study provided opportunities for 
further research and highlight participants are hesitant to participate in surveys unless they have a strong 
connection to the group conducting the study.  

Presentations and Publications: 

Pittendrigh, B. 2020. “Field Notes - Scaling Partners Towards Self Reliance and Sustainability in Legume 
Innovations Through a Systems Approach.” The Global Food For Thought blog from the Chicago Council 
on Global Affairs. https://www.thechicagocouncil.org/blog/global-food-thought/field-notes-scaling-
partners-towards-self-reliance-and-sustainability. Not peer reviewed. 

 

CA 2: Genetic Improvement of Dry Beans for Bruchid Resistance for Southern Africa.  

Locations: Malawi, Mozambique, and Zambia 

Description: The Southern Africa countries of Zambia, Malawi, and Mozambique have some of the highest 
levels of poverty and malnutrition worldwide. Agriculture is an important economic activity and in Africa and 
common bean is one of the staple crops. Southern Africa accounts for ~32% of the total production of 
common bean in Africa but the yields are low (450-600 kg/ha). Both biotic and abiotic stresses affect seed 
yields and decrease quality of the grain. Bean weevils are a post-harvest pest responsible for over 48% losses 
of beans in storage. Bean breeders were able to develop germplasm with resistance to the two main species of 
bruchids. This represents a new and unique opportunity to transfer the resistance (APA locus) into 
commercial varieties with good agronomic performance and in market classes acceptable in Southern African. 
Insecticides are available but they are expensive and extremely toxic. Additionally, chemical control is less 
practiced in Africa because small-scale farmers cannot afford pesticides. Therefore, development of weevil-
resistant varieties would be the most economical and environmentally friendly control method for 
smallholder farmers in the region. The University of Zambia Bean Breeding Program has developed 11 
breeding populations for resistance to common bean weevil. Some of these breeding populations have 
resistance for important diseases and low soil fertility. The objectives of the projects are: 1) to develop new 
bruchid-resistant varieties with good agronomic performance based on popular varieties, 2) to increase 
selection efficiency using modern molecular tools, 3) to improve cooking time. The program includes training 
new plant breeders for the region. These activities will have direct economic impact in the region by 
producing beans that can be stored for longer periods without losing quality and therefore increasing food 
security. All this in addition to improving the technical knowledge of bean smallholder farmers, bean 
scientists, and other stakeholders in the region. 

https://www.thechicagocouncil.org/blog/global-food-thought/field-notes-scaling-partners-towards-self-reliance-and-sustainability
https://www.thechicagocouncil.org/blog/global-food-thought/field-notes-scaling-partners-towards-self-reliance-and-sustainability
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Theory of Change and Impact Pathways(s):  

 

Collaborators: Juan Osorno, North Dakota State University, USA. Phillip McClean, North Dakota State 
University, USA. Carlos Urrea, University of Nebraska-Lincoln, USA. Kelvin Kamfwa, University of Zambia, 
Zambia. Virginia Chisale, Department of Agricultural Research Services, Malawi. Celestina Jochua, Instituto 
de Investigação Agraria de Mozambique (IIAM), Mozambique. 

Achievements: During FY 2020, field trials and seed increases of the bruchid-resistant breeding populations 
were conducted. Four F6 populations of recombinant inbred lines (RILs) derived from crosses Kabulangeti x 
AO-3A (220 RILs), Kabulangeti x AO-6B (165 RILs), Lusaka x AO-3A (180 RILs), Lusaka x AO-6B (152 
RILs), were planted in at Malashi Research Station in Mpika, Northern Province of Zambia. Seed of the four 
populations were harvested for use in the lab screening for weevil resistance as well as future field trials. 
However, screening was delayed because of Covid-19, which made it difficult to recruit temporary workers to 
process the harvested seed samples (cleaning and weighing). The multiplied seed will also be used to plant 
replicated trials next growing season beginning in January or February 2021, depending on the region. In 
addition, F3 seed of nine more breeding populations has been planted and is currently growing in the 
greenhouse. Lab screening of breeding lines for resistance to bruchids was also delayed due to Covid-19. 

Capacity Building:  One student from University of Zambia has been selected for MSc studies at NDSU 
but enrollment was delayed due to COVID-19 and visa restrictions. The recruitment of three Masters’ 
students to the Plant Breeding and Seed Systems program at University of Zambia has been delayed due to 
Covid-19 and disruption of the academic calendar. 
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Lessons Learned: The screening protocol to evaluate bean bruchid resistance was more difficult to 
standardize than initially thought therefore, timeline planning must be flexible to account for such delays. 
Working through a global pandemic like COVID-19 creates situations which are completely out of project 
control and really cannot be planned for. 

Presentations and Publications: None to date 

 

CA 3: Sustainable Intensification of Dual-Purpose Cowpea Varieties for Enhanced Food and Fodder 
in Senegal 

Locations: Senegal (Louga, Kafrine, and Diourbel) 

Description: Senegal is primarily comprised of agro-pastoral farming systems where livelihoods are derived 
from crop and livestock production. Thus, innovations that improve both crop and livestock production are 
at the core of sustainably intensifying agro-pastoral farming systems. One such recently developed innovation 
is “dual-purpose” cowpea varieties. Dual-purpose cowpea is a keystone to this system, offering both the 
ability to produce nutritious grain for human consumption and high-quality fodder for animal production. 
Better integration of high yielding, dual-purpose, and nutrient-dense cowpea cultivars is paramount to food 
security and socio-economic resilience of smallholder households reliant on agriculture for their livelihoods. 
Farmer-wide adoption of these dual-purpose cowpea varieties will likely play a critical role in human and 
livestock food/feed security and nutrition improvement in the region. 

This study will develop and evaluate agronomic management strategies for the sustainable intensification of 
dual-purpose cowpea (i.e., increased food and fodder quantity and quality on the same area of land) into 
smallholder, agro-pastoral farming systems across different agro-ecological zones in Senegal. The researchers 
will use a multidisciplinary, farming systems approach based on the Sustainable Intensification Assessment 
Framework (www.sitoolkit.com) and a participatory research model (i.e., “mother-baby trial”) to collect both 
robust biophysical and socioeconomic farming systems data with two objectives: 1) evaluate the dual benefits 
of cowpea varieties to increase both grain and fodder quantity and quality and 2) conduct a value chain 
assessment for cowpea markets with particular focus on tradeoffs and synergies between grain and fodder 
production in areas that are traditionally pastoralists compared to areas that traditionally grow cowpea. Such 
outputs will guide the overall scaling and impact of dual-purpose cowpea on the sustainable intensification of 
smallholder agro-pastoral farming systems. 
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Theory of Change and Impact Pathways(s):  

 

Collaborators: Zachary Stewart, Kansas State University, USA. Augustine Obour, Kansas State University, 
USA. Aliou Faye, ISRA-CERAAS, Senegal. Madam Dieye, ANCAR, Senegal. Moussa Diangar, ISRA, 
Senegal. Assane Baye, Université Cheikh Anta Diop de Dakar (UCAD), Senegal. Doohong Min, Kansas State 
University, USA. Yacob Zereyesus, Kansas State University, USA. Vara Prasad, Kansas State University, 
USA. 

Achievements: Detailed field trial protocols were developed and the trials are currently underway. The 
baseline survey assessing current cowpea utilization has also been developed and is nearing implementation. 
A Senegalese graduate student has been recruited and has begun research activities. The research teams has 
had great project integration with the other Legume Systems Innovation Lab funded project team at UC-
Riverside (AOI 1.1) with Drs. Phil Roberts, Bao Lam, and Moussa Diangar (also a co-PI on our team). The 
researchers are working closely with the AOI 1.1 genetic variety trials to include in agronomic and on-farm 
trials. The teams have met via Zoom, planned cross-sharing and the Senegalese teams are conducting field 
evaluations to share results between projects. 

Capacity Building: COVID has severally reduced our capacity to conduct short-term trainings on topics 
that are valuable for institutional capacity development of our in-country partners. Short-term trainings have 
been limited between U.S. and Senegalese partners but there are plans for in-country field day trainings in-
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country. Long-term training of graduate students in Senegal has maintained progress but our goal of 
recruiting a Senegalese student and having them study in the US has been delayed due to COVID. 

Lessons Learned: Leverage collaborations! Working together with similar research groups strengthens the 
quality and efficiency of all collaborators’ research. COVID-19 limited face-to-face interactions. Even though 
there are effective ways to interact remotely, there is no substitute for face-to-face contact. 

Presentations and Publications: None to date 

 

VI. Associate Award Research Project 
Feed the Future SAWBO Responsive Adaptive Participatory Information Dissemination 

(RAPID) Scaling Program Associate Award (Cooperative Agreement No. 

7200AA20LA00002) 

Project Description: Scientific Animations without Borders (SAWBO) has ten years of experience in 
producing over 90 educational animations in over 145 languages for millions of viewers across the globe. This 
experience positioned them well to respond to USAID’s request for projects to address the secondary effects 
of COVID-19 on agriculture and food security. In collaboration with the Legume Systems Innovation Lab, 
SAWBO designed a program for developing a series of video messages to mitigate specific effects of 
COVID-19 on agriculture and food security. The concept was translated into a successful proposal for an 
associate award to produce and disseminate videos in response to the COVID-19 crisis called the Responsive 
Adaptive Participatory Information Scaling Program (SAWBO-RAPID). 

Collaborators: SAWBO-RAPID is working in four target countries – Bangladesh, Ghana, Kenya, and 
Nigeria – in conjunction with USAID Missions there to identify key challenges in the area of agriculture and 
food security deriving from the COVID-19 crisis. In response to these challenges, SAWBO-RAPID is 
generating educational content to respond to these challenges with the intention of mitigating the effects of 
COVID-19. Through the local Missions, SAWBO-RAPID is also identifying key USAID partners as 
information dissemination channels in addition to placing the educational content in high profile venues. This 
combined strategy of on-line and off-line dissemination allows the project to reach hard to reach populations. 

 

Achievements: The project is nearing the completion of five videos which are in the final stages of editing. 
The videos address issues around food storage (jerricans, PICS bags, and sweet potato storage) and safe 
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market behaviors (for sellers, buyers, and market managers). As of this report, the project has received 
concurrence from all four Missions and is working on placing the first video (jerrican storage) while 
completing the production of the other five. The project has also already produced key challenge maps and 
eco-system maps for the four countries where it is working which have been shared with the respective 
missions. 

Capacity Building: No capacity development has yet taken place in conjunction with this project. 

Lessons Learned: Among the lessons learned through this project are that: 

• Lockdowns place an impossible burden on those living in subsistence economies. 

• The message and the messenger are important for information dissemination. 

• Outdoor markets are potential hotspots for super spreader events 

• COVID-19 disrupted small holder farmers by reducing access to markets, increasing post-harvest 
loss, reducing access to advisory services, and reducing the ability to afford key inputs 

All of this puts food supplies at risk not only in the current growing season, but also in future growing 
seasons. 

 

USAID/South Sudan Buy-In  

Project Description: This activity is a buy-in for the purpose of providing continuing support to 15 
South Sudanese students pursuing graduate degrees (MSc or PhD) in the agricultural sciences. The 
purpose of this activity will be to lend support and oversight for degree completion to students currently 
completing graduate degree programs in the agricultural sciences at their respective higher education 
institutions in Kenya. Support will include advocacy for students to their respective institutions and 
monitoring of progress to degree, as well as financial support for tuition, living accommodations during 
their time in Kenya, and, in some limited cases, return passage between South Sudan and Kenya. This 
buy-in occurred in September 2020. For further information about this activity, and support of the 15 
South Sudanese students prior to September 2020, please see the Borlaug Higher Education for 
Agricultural Research and Development (BHEARD) Project Annual Report. 

The BHEARD program, supported by USAID, develops agricultural scientists and increases agricultural 
research capacity in Feed the Future partner countries, including South Sudan. BHEARD provides 
scholarships to students seeking Master’s and Doctorate degrees at US and regional academic institutions, and 
provides funding for agricultural research in their home countries. The program also develops, tests, and 
evaluates new models of small-scale institutional capacity development. 

Collaborators: Dr. George Barack Otieno, BHEARD Regional Coordinator, Kenya 

Achievements: None to report as the buy-in occurred in the final weeks of FY2020. For further 
information about this activity prior to September, please see the BHEARD Project Annual Report. 

Capacity Building: The programs of study of the 15 students from South Sudan are livestock production 
systems, plant pathology, agronomy, animal science, agricultural economics, horticulture, veterinary 
epidemiology & economics, agricultural entomology, animal production, and land and water management. 

For further information about this activity, please see the BHEARD Project Annual Report. 

Lessons Learned: None to report as the buy-in occurred in the final weeks of FY2020. For further 
information about this activity prior to September, please see the BHEARD Project Annual Report. 
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VII. Human and Institutional Capacity Development 
A. Short-term Training 

The Legume Systems Innovation Lab has been active in providing short-term technical training in a variety of 
contexts for stakeholders. The following table provides an overall description of those activities. 

Table 2: Short-term Training 

Country of 
Training 

Brief Purpose of Training Who was Trained? Number Trained 
 M       F    Total 

Burkina Faso, 
Niger, and 
Nigeria 

In lieu of face-to-face training and 
workshops with regard to handling, 
releasing, and rearing of biocontrol agents 

Virtually viewed in Burkina 
Faso, Niger, and Nigeria by 
NARS/Government 
personnel  

  3 

Niger Farmer field schools for participatory 
implementation of IPM and biopesticides 
on farmers’ fields 

Farmers 174 106 280 

Niger Farmer demonstration trials and practical 
training on use of biopesticides including 
neem tea bag and entomopathogen 
Beauveria bassiana 

Farmers and Government 
personnel  

44 48 92 

Niger Training of lead farmers, trainers, and 
CBNP workers on the production and use 
of biopesticides 

Farmers, Government 
personnel, and Women 
Entrepreneurs 

23 15 38 

Burkina Faso Field day and practical training on new 
cowpea breeding materials at on-station 
sites 

Farmers 13 15 28 

Ghana Field day and practical training on new 
cowpea breeding materials at on-station 
sites 

Farmers 80 120 200 

Senegal Field day and practical training on new 
cowpea breeding materials at on-station 
sites 

Farmers 14 15 29 

Burkina Faso Training in cowpea breeding protocols Government Staff 4 1 5 

Ghana Training in cowpea breeding protocols Government Staff 13 7 20 

Burkina Faso, 
Ghana 

Training n cowpea production practices for 
individuals in private sector firms 

Farmers and Women 
Entrepreneurs 

23 11 34 

Burkina Faso, 
Ghana 

Training in cowpea production practices for 
individuals in civic society 

Individuals in civic society 4 3 7 

Burkina Faso, 
Ghana 

Training in cowpea production practices Others who received short-
term agricultural sector 
productivity or food security 
training 

37 89 126 

Nigeria Training to understand data-gathering 
methods for surveys, with an emphasis on 
computer-assisted methods, using the 
SurveyCTO platform. 

Enumerators, including 
university students on break 

12 5 17 

Total   441 435 879 

*Disaggregation by gender was not available for short-term training sessions therefore the sum of total male 
and female trainees is less than total trainees. 
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B. Long-term Training 

The long-term training in the table below list students identify by project PIs and Co-PIs. As per USAID 
policy, name is considered personally identifiable information and no longer used in public documents such 
as this report. Instead, each trainee is assigned a trainee number unique to the trainee. 

Table 3: Long-term Training 

Trainee 
Number 

Sex University Degree Major Program End 
Date 
(month/year) 

Degree 
Granted 
(Y/N) 

Home 
Country 

1 Male University 
Gaston 
Berger 

Master's Agronomy 
and Plant 
Production 

4/2021 N Senegal 

2 Male University 
Dan Dicko 
Danloulodo 
of Maradi  

Bachelor's Agriculture 5/2021 N Niger 

3 Male Université des 
Sciences 
Sociales et de 
Gestion de 
Bamako 

Master's Applied 
Economic 
Development 

12/2020 N Mali 

4 Male Université des 
Sciences 
Sociales et de 
Gestion de 
Bamako 

Master's Geomatics, 
Land Use 
Planning and 
Management  

5/2021 N Mali 

5 Female ENSA – 
University of 
Thies 

Master's Agronomy- 
Soil Sciences 

1/1/2021 N Senegal 

6 Female Univerity of 
Ouagadougou 

Ph.D. Entomology 12/2022 N Burkina 
Faso 

7 Female University of 
Maradi 

Ph.D. Socio 
economics 

3/2023 N Niger 

8 Female Universite 
Norbert 
Zongo 

Master's Applied 
Economics 

12/2020 N Burkina 
Faso 

9 Female University of 
Ouagadougou 

Master's Entomology 5/2021 N Burkina 
Faso 

10 Female University of 
Maradi 

Master's Entomology 4/2021 N Niger 

11 Female University of 
Norbert 
Zongo 

Ph.D. Applied 
Economics 

12/2021 N Burkina 
Faso 

12 Female University of 
Maradi 

Master's Entomology 5/2021 N Niger 

13 Male University of 
Norbert 
Zongo 

Master's Applied 
Economics 

12/2021 N Burkina 
Faso 
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Trainee 
Number 

Sex University Degree Major Program End 
Date 
(month/year) 

Degree 
Granted 
(Y/N) 

Home 
Country 

14 Female Institut 
Polytechnique 
Rural de 
Formation et 
de Recherche 
Agricole 

Master's Agricultural 
Economics 

7/2021 N Mali 

15 Male Institut  
Polytechnique 
Rural de 
Formation et 
de Recherche 
Agricole 

Master's Agricultural 
Economics 

7/2021 N Mali 

16 Male Kwame 
Nkrumah 
University of 
Science and 
Technology 

Master's Plant 
Breeding 

5/2021 N Ghana 

17 Female University for 
Development 
Studies (UDS)  

Bachelor's Plant 
Breeding 

5/2021 N Ghana 

18 Female University of 
Ougadougou 

Master's Plant 
Breeding 

3/2021 N Burkina 
Faso 

To date, no trainees have completed their degree. 
 

C. Institutional Development 

Description: Institutional capacity development is the improved ability of institutions to deliver on their 
stated missions. This includes acquiring the knowledge, skills, and resources to deliver on the institutional 
mission. In conjunction with the Resilience Resource Team (RRT) described below, the Legume Systems 
Innovation Lab has worked with each PI of the AOI Awards and the Commissioned Activities to identify 
institutional partners in each of the countries where they are working in order to serve as the host of the 
capacities being introduced in the countries where they work. We have all seen projects that introduce new 
capacities into the country where they work but because those capacities are not intentionally transferred to 
local institutions, they never are fully acquired or practiced in the partner institutions. The purpose of the 
Institutional Capacity Development audits that were applied to each of the funded projects was not only to 
identify key capacities to transfer to international partners, but also to identify institutions and pathways as 
host recipients of the capacities to ensure that they not only are retained in country, but become part of the 
local capacity system and self-propagating over time. In this way, the capacities introduced through Legume 
Systems Innovation Lab projects become a permanent part of the capacities of the international systems 
where we work. The details of these efforts are included above under the description of the various projects 
and the cross-cutting issues supported by the supplemental awards given to the various projects. It is the 
intention of the Legume Systems Innovation Lab that every project “leaves behind” the capacities that it 
introduces in sustainable institutional environments. 

Partners: As described in Annex B, the Legume Systems Innovation Lab established the RRT to assist 
projects in identifying strategies and interventions to further incorporate the cross-cutting themes into their 
projects. As a result of this process, participants of commissioned project CA 2, are partnering with Gender-
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Responsive Researchers Equipped for Agricultural Transformation (GREAT) to enroll in the Gender-
Responsive Legume Breeding course. CA 2 is working with the University of Zambia to transfer marker 
assisted breeding techniques to local scientists as well as training one new scientists at the Masters level in 
marker assisted breeding from each of the three countries where they are working: Mozambique, Malawi, and 
Zambia. In addition, the project is working with the CIAT Malawi to develop the capacity to do cooking-time 
testing.  

VIII. Innovation Transfer and Scaling Partnerships 
The plan of action developed by the ME of the Legume Systems Innovation Lab for innovation transfer and 
scaling partnership varies by project and host country institution. Table 4 lists the innovation under different 
phases of development as reported in the FY2020 Feed the Future Research Rack-Up. To date, over fourteen 
innovations are in the first two phases of development (under research or under field testing) and thus not yet 
ready to scale. In project annual work plans the ME and research project staff will develop and update 
innovation transfer plans and work to identify scaling partners for each technology in the first two phases of 
development. 

Table 4. Legume Systems Innovation Lab Technologies by Phase   
FY2020 

Title of Technology/Innovation Project(s) Phase    Count  

ICTA Quiche, a bolonillo seed type bean variety for the Highlands of 
Guatemala 

Initial Activity 4 Phase 2 1 

Suitability map for pigeonpea across West Africa Initial Activity 3 Phase 4 2 

Biological control of pod borer in Benin and Burkina Faso Initial Activity 1 Phase 2 1 

Community-based production of neem bio-pesticides Initial Activity 1 
& AOI 1.2  

Phase 3 1 

Biocontrol of Maruca pod borer AOI 1.2 Phase 2 1 

Dual Purpose Cowpea Initial Activity 5 Phase 2 1 

SNP marker assisted backcrossing in cowpea breeding AOI 1.1 Phase 1 9 

Assessment of ecological interactions between the target pest organisms, 
the released exotic biocontrol agents and environment 

AOI 1.2  Phase 1 1 

Assessment of in-field host finding capacity of natural enemies of 
cowpea pests 

AOI 1.2  Phase 1 1 

Screening of new isolates of entomopathogenic fungi for improved 
efficacy 

AOI 1.2  Phase 1 1 

Farmer Interface Application (FIA) AOI 1.2 Phase 1 1 

Baseline survey for socio-economic adoption, gender and impact studies AOI 1.2 Phase 1 1 

Sequential cowpea cropping under Optimized Shrub System (OSS) 
management practice 

AOI 1.3  Phase 2 1 

Mobile phone-based virtual marketplace for legume (grain) traders AOI 2.2  Phase 1 1 

Bruchid-resistant bean varieties CA 2  Phase 1 13 

Dual-Purpose Cowpea Agronomy CA 3  Phase 2 1 

TOTAL   16 37 

Partnerships made: In anticipation of release of bruchid resistant bean varieties in three Southern 
African countries, the ME and CA 2 project researchers have begun discussion to build partnerships with 
private sector seed companies such as Good Nature Agro in Zambia and regional and international research 
centers such as Alliance Bioversity International and CIAT. 
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Technologies ready to scale: From Initial Activity 1 also supported under AOI 1.2 there is one 
technology ready to scale. The pilot project to establish community-based neem production groups 
successfully produced a biopesticide of ground neem seed packaged in a teabag for distribution to farmers. 
The application of the biopesticide in the field after steeping the teabag in water is a proven alternative to 
chemical pesticides. 

Technologies transferred: From the Initial Activity projects there are two technologies transferred. 
First, from Initial Activity 4, the bean variety ICTA Patriarca in Guatemala was released in FY2019 (and 
therefore not included in Table 4) and available for purchase by seed companies or other entities interested in 
multiplying seed. Second, from Initial Activity 4, suitability maps for pigeonpea and mungbean are available 
for West Africa. 

Technologies scaled: None to date 

IX. Environmental Management and Mitigation Plan (EMMP) 
The initial EMMP included three initial activities that required EMMP – IA1, IA5, and IA6. The Legume 
Systems Innovation Lab has collected information on these monitoring activities over the past year and 
concluded that they are in compliance with the submitted EMMP. 

In addition, the Legume Systems Innovation Lab has submitted and received approval for two Initial 
Environmental Examination (IEE) amendments, one for IA1 and one for IA5, that included additional 
pesticide purchases and the use of biological agents in IMP strategies. The IEE amendments have been 
approved and are now part of the amended EMMP. In all cases pesticides and fertilizers were properly 
procured and the storage of chemicals and fertilizers was safe and environmentally sound in accordance with 
the submitted EMMP and the corresponding IEE amendments and Pesticide Evaluation Report and Safer 
Use Action Plan (PERSUAP). 

Proper procurement and storage of fertilizers was safe and environmentally sound. The fertilizers were stored 
in a locked facility at the research station. 

For the transfer of pod borer parasitoids from Benin to Burkina Faso, Niger, and Nigeria, import permits and 
corresponding phytosanitary certificates were obtained and archived.  

In addition to the above compliance records, IA1 has submitted its final Record of Compliance. According to 
the submitted documentation, the empty containers of chemical pesticides purchased under the EMMP and 
IEE amendments were brought back to the research station for burning in accordance with the IEE amended 
EMMP, in a container box where all the empty pesticide container used by the lab are gathered before 
burning. The neem residues were thrown outside of the experimentation field. As a result, and in compliance 
with the EMMP, no chemical pesticides or neem tea bags were left with farmers 

 

X. Open Data Management Plan 
Legume Systems Innovation Lab funded projects submit Data Management Plans (DMP) in the Legume 
Resource and Reporting Hub reporting the following: 1) contact person responsible for the data, 2) dataset 
type; 3) data privacy and restrictions; 4) data processing for privacy impact assessment; 5) date on final data 
deliverable; 6) estimated publication date and any embargo request; 7) name of the data repository that will be 
used; 8) responsible party for data submission; and, 9) target submission date. In FY2020, informed consent 
statements were also collected for research involving human subjects. 
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To date, projects have submitted 25 DMP for datasets in the process of data collection, data cleaning, or data 
analysis. Seventeen of these DMP are from awards extended by the Legume Systems Innovation Lab in 
FY2020 with have targeted submission dates of publications ranging from FY2021 to FY2025. Eight DMP 
are from the Initial Activity and first Commissioned Research Projects. To date, none are publicly available 
but target submission dates for six datasets are in FY2021, and two are in FY2022. 

XI. Governance and Management Entity Activity 
Change of Deputy Director: In November, Deputy Director Dr. Cynthia Donovan retired after over 38 
years of research, training, and outreach in developing countries. Dr. Donovan’s long legacy in the legume 
community left a void that was not easy to fill. Stepping in is Dr. John Medendorp as the new Deputy 
Director and brings many years of international experience and expertise that will strengthen existing 
relationships and continue the Legume Systems Innovation Lab’s legacy of sustainable, resilient legume 
innovation research management. 

Global Convening: Leveraging Technology for Effective Systematic Change: In February 2020, the 
Legume Systems Innovation Lab held its Annual Meeting and West African subaward project launch in Saly, 
Senegal. At the three-day working meeting project researchers held discussions centered around how 
innovation projects can produce positive impacts by leveraging technology for effective systemic change. The 
three days were filled with interactive sessions designed to better understand the legume system and how 
projects activities can make the greatest impact possible. Among the opening session speakers were Dr. 
Professor Ramtoulaye Diagne Mbengue, Recteur of the University of Thies, Dr. Abdou Tenkouano, 
Executive Director of CORAF, Mr. Abdoulaye Dia, Agricultural Specialist at the Economic Growth Office, 
USAID Sengal, Dr. Ndiaga Cisse, West Africa Regional Coordinator, and Dr. Douglas Buhler, 
AgBioResearch Director and Assistant Vice President of Research, College of Agriculture and Natural 
Resources, Michigan State University. The session was chaired by Dr. El Hadji Traore on behalf of Dr. 
Alioune Fall, Director General of ISRA. 

Among the workshops at the Global Convening, participants engaged in a gallery walk of posters showcasing 
existing research projects and providing feedback on how the research fits into the overall goals and 
objectives of the Legume Systems Innovation Lab. During visioning activities, participants were challenged to 
envision potential futures for legume research. High-level strategies were developed through this visioning 
that resulted in a White Paper Strategy for the Legume Systems Innovation Lab (available at 
https://www.canr.msu.edu/legumelab/about_us/strategy). 

LINCC: Biannual Legume Industry Consultative Council (LINCC) meetings serve to make the ME and 
projects aware of emerging opportunities or challenges in the legume sector, foster public-private sector 
interactions, and explore opportunities for messaging regarding the benefits of legumes, including nutrition 
and consumption. 

XII. Other Topics 
Resilience Resource Team: To assist projects in identifying strategies and interventions to further 
incorporate these themes into their research, the lab established the Resilience Resource Team (RRT), the 
first of its kind for Feed the Future Innovation Labs, The RRT is comprised of advisors in each of the cross-
cutting areas plus a monitoring and evaluation (M&E) and project management expert. Beyond ensuring the 
integration of capacity development across cross-cutting themes, the purpose of this initiative is the design of 
a resilience framework to support the legume value chain.  

This initiative first focused on the careful design and implementation of rubrics or scoring tools to assess 
readiness and capacity of the projects to address the cross-cutting themes and achieve the greatest impact. 
Results serve as baseline information on cross-cutting themes for these projects and capture of cross-cutting 
theme indicators. These also informed outreach and education initiatives and follow up consultations of RRT 

https://www.feedthefuture.gov/feed-the-future-innovation-labs/


 

43 

with the Legume Systems Research project teams. Gap areas resulted in design of call for concept notes, and 
additional technical assistance and capacity grants from the Legume Systems Research Management Entity. A 
dynamic M&E dashboard has been created to capture data and information on RRT performance and cross-
cutting theme milestones.  

XIII. Issues (financial, management, regulatory) 
COVID19: The global pandemic greatly impacted ME and research project members. Since March, ME 
personnel have worked remotely from home, have cancelled all international and domestic travel, and have 
been forced to adjust planned meetings from in-person to virtual. The immediate impact on research projects 
was on proposed degree training in the United States. The ME received written workplan updates based on 
COVID impacts from each of the PIs and conducted phone interviews with each of the PIs to hear first hand 
how existing workplans might change due to COVID-19 restrictions. In each case, a review of the workplan 
delays and permissions for budget adjustments were carried out. Projects that had proposed degree training 
of host country trainees have shifted to training at African universities. Some projects anticipate increasing 
the number of trainees through costs savings compared to training at U.S. universities. Additional impacts on 
research projects include cancelled short term in-person training, delayed data collection, delayed field trials 
by one agricultural season, and delayed sample runs at laboratories. 

Mali: Legume Systems Innovation Lab projects in Mali are following policy guidance received from 
USAID/Mali given the current political situation in the country. The implementation exceptions as of August 
21, 2020, do not currently impact the FY2021 workplans.  

XIV. Future Directions 

A. Awarding Commissioned Research Projects in West and Southern Africa 

The Legume Systems Innovation Lab anticipates filling the gaps in the research portfolio after the rounds of 
competitive funding around its three Areas of Inquiry. In West Africa, an opportunity exists to create a 
Cowpea Atlas. In Southern Africa, the Legume Systems Innovation Lab looks to complement the 
development of bruchid resistance bean varieties of project CA 2 by commissioning research on a multi-
stakeholder platform to inform breeders of the demands of stakeholders along the value chain. The Legume 
Systems Innovation Lab also anticipates additional commissioned research projects that could address food 
processing of legumes, seed systems, or both. 

 

B. Virtual Annual Meeting 

The planned in-person annual meetings in FY2021 are no longer a possibility given the global pandemic. As a 
result, the Legume Systems Innovation Lab will hold a multi-day virtual annual meeting in the second quarter 
of FY2021. Although plans are not final, the ME will seek to invite external stakeholders to participate in a 
portion of the annual meetings that include research presentations. 

 

C. Collaborative Award 

In the first quarter of FY2021, one Collaborative Award will be approved to collect vital network information 
on common bean, cowpea, and pigeon pea value chains and corridor networks through a collaborative 
agreement with Alliance Bioversity -CIAT/PABRA.   
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Appendix A: List of All Awards Given to Partners. 

Title: Sustainable Insect Pest Management for Cowpea in West Africa 
Awarded institution: International Institute of Tropical Agriculture 
Dates: January 1, 2019 – June 30, 2020 
Current year funding: $69,839 
Total funding: $69,839 
 
Title: Evaluating Spatial Resolution of Remote Sensing Imagery to Monitor Crop Growth in Legume-
based Cropping Systems: How Much Information is Lost Due to Coarse Spatial Resolution? 
Awarded institution: Michigan State University (USA) 
Dates: January 1, 2019 – June 30, 2020 
Current year funding: $95,086 
Total funding: $95,086 
 
Title: Systems Research to Identify Legume Options for Sustainable Intensification: Pigeonpea as a Test 
Case for Scaling in West Africa 
Awarded institution: Michigan State University (USA) 
Dates: January 1, 2019 – June 30, 2020 
Current year funding: $100,000 
Total funding: $100,000 
 
Title: Selection and Release of Climate Resilient Common Bean Germplasm for the Highlands and Dry 
Corridor of Central America 
Awarded institution: North Dakota State University (USA) 
Dates: January 1, 2019 – June 30, 2020 
Current year funding: $52,00 
Total funding: $52,000 
 
Title: Enhancing Resilience and Nutrition in the Peanut Basin of Senegal through Integration of Newly 
Released, Improved Cowpea Varieties 
Awarded institution: Kansas State University (USA) 
Dates: January 1, 2019 – June 30, 2020 
Current year funding: $50,000 
Total funding: $50,000 
 
Title: Measuring Cowpea Consumption 
Awarded institution: Washington University in St. Louis (USA) 
Dates: January 1, 2019 – March 31, 2021 
Current year funding: $132,725 
Total funding: $132,725 
 
Title: Development of Market-Driven Improved Cowpea Varieties for West Africa using Mature-Markers 
Awarded institution: University of California Riverside (USA) 
Dates: November 1, 2019 – June 15, 2023 
Current year funding: $202,609 
Total funding: $775,000 
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Title: Science-driven and Farmer-oriented Insect Pest Management for Cowpea Agro-ecosystems in West 
Africa 
Awarded institution: International Institute of Tropical Agriculture2 
Dates: November 1, 2019 – June 15, 2023 
Current year funding: $249,290 
Total funding: $775,000 
 
Title: Optimized Shrub System (OSS): An Innovation for Improving Cowpea Yields and Strengthening 
Smallholder Resilience in Senegal 
Awarded institution: Ohio State University (USA) 
Dates: November 1, 2019 – June 15, 2023 
Current year funding: $30,987 
Total funding: $99,651 
 
Title: Quantifying the Scale and Scope of Nutritious Cowpea Products in Local Markets of West Africa 
Awarded institution: Michigan State University (USA) 
Dates: November 1, 2019 – June 15, 2023 
Current year funding: $196,491 
Total funding: $774,041 
 
Title: Promoting Trade Integration in Regional Legume Markets with Mobile Technology: Proposal for the 
Beta Phase 
Awarded institution: Michigan State University (USA) 
Dates: January 1, 2020 – March 31, 2021 
Current year funding: $251,216 
Total funding: $251,216 
 
Title: How Input Subsidy Policies Change the Cowpea Farming Landscape in West Africa 
Awarded institution: Michigan State University (USA) 
Dates: November 1, 2019 – September 30, 2021 
Current year funding: $158,686 
Total funding: $347,329 
 
 
Title: Baseline Value Chain Assessment for Key Legume Markets in West Africa 
Awarded institution: Michigan State University (USA) 
Dates: April 1, 2019 – April 30, 2020 
Current year funding: $103,922 
Total funding: $103,922 
 
Title: Genetic Improvement of Dry Beans for Bruchid Resistance for Southern Africa 
Awarded institution: North Dakota State University (USA) 
Dates: March 1, 2020 – June 15, 2023 
Current year funding: $249,277 
Total funding: $843,111 
 

 

 

2 IITA’s award includes MSU based researchers. The MSU portion of the total award funding is $105,795. 
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Title: Sustainable Intensification of Dual-Purpose Cowpea Varieties for Enhanced Food and Fodder in 
Senegal  
Awarded institution: Kansas State University (USA) 
Dates: May 1, 2020 – June 15, 2023 
Current year funding: $84,164 
Total funding: $401,366 
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Appendix B: Success Stories 

 

Legume Systems Innovation Lab implements "first of its kind" support program to 

address cross-cutting themes for long term sustainability and impact 

"I believe the purpose of foreign assistance should be ending its need to exist. Each of our programs should 
look forward to the day when it can end. And around the world we should measure our work by how far each 
investment moves us closer to that day,” Mark Green, former USAID Administrator. 

Projects funded under the Feed the Future Innovation Lab for Legume Systems Research build five USAID 
cross-cutting themes of gender, human and institutional capacity development, youth, nutrition, and resilience 
into their activities to ensure project outcomes for lasting impact and empowerment building on Green’s 
vision of a future world where foreign aid is no longer relevant. 

However, for many researchers understanding how to most effectively build cross-cutting theme impacts into 
their work on the ground can be a challenge. Most do not have personnel on their project teams solely 
focused on these activities. To assist projects in identifying strategies and interventions to further incorporate 
these themes into their research, the Legume Systems Innovation Lab has established the Resilience Resource 
Team (RRT), the first of its kind for Feed the Future Innovation Labs. 

The RRT is comprised of advisors in each of the cross-cutting areas plus monitoring and evaluation and 
project management advisors. Beyond ensuring the integration of capacity development across cross-cutting 
themes, the purpose of this initiative is the design of a resilience framework to support the legume value 
chain.  

This initiative first focused on the careful design and implementation of rubrics or scoring tools to assess 
readiness and capacity of the projects to address the cross-cutting themes and achieve the greatest impact. 
Results serve as baseline information and capture cross-cutting theme indicators. These also inform outreach 
and education initiatives for follow up by the RRT advisors with the project teams.  

To further demonstrate this process the following details how lab project researchers have been asked to 
consider gender. 

Key principles of the Feed the Future GFSS Technical Guidance Advancing Gender Equality and Female 
Empowerment are listed in the first column of the table below. The second column lists the design 
characteristics. These are used to create the gender design scorecard and review rubric. 
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The research project review process begins with the lead researcher independently considering each gender 
responsive design characteristic and making a judgement on whether or not this characteristic is a part of 
their project. Subsequently, the Lab Gender Advisor reviews the project design and provides similar 
judgements.  A joint review provides a collective decision on how the project will address gender within the 
context of their project. 

 

A collective decision is made concerning whether and how specific design characteristics should be adjusted 
and whether the project would need additional guidance from the lab Gender Advisor and/or additional 
resources to implement the resulting research plan. Resources are made available to the projects through Lab 
funded cross-cutting theme grants. 

 
  

GFSS Gender Guidance 
Gender Integration Design 

Characteristic Checklist 

1. For all projects and activities, conduct a gender analysis and apply its 

findings in design. Identify women’s and men’s needs, constraints, and 

opportunities with respect to agriculture, food systems, resilience capacities, 

and nutrition.   

1. The project design shows evidence 

of gender analysis. 

2. Articulate the relevance of gender equality and women’s empowerment 

throughout the design and especially in the theory of change. 

2. Researchers have clarified gender 

related research inputs, outputs, 

and outcomes. 

3. Critical gender issues should be articulated in the problem statement, reflected 

in project design, tracked by indicators in performance monitoring, and 

addressed in the evaluation plan and reporting requirements.  

3. The project has identified sex 

disaggregated targets for all people 

level indicators. 

4. Promote gender-sensitive consultative processes. Participatory design and 

application of gender-sensitive technologies, financial and extension services, 

and marketing support directly engage women and men in creating solutions.  

4. Researchers will employ gender 

responsive research methods. 

5. Identify and address gender differentiated needs and roles in income-

generating activities, in risk reduction, mitigation and management activities, 

and in adaptation and recovery. Apply a gender lens to the analysis of and 

programming on adaptive, absorptive, and transformative capacities at all 

levels ― people, households, communities, and systems.   

5. The project data analysis 

incorporates gender considerations 

as needed. 

Legume Systems Innovation Lab projects are 
offered expert support in each of five cross-
cutting themes. Photo courtesy of the Legume 
Systems Innovation Lab. 
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SAWBO RAPID uses animation to deliver critical information and education on COVID-

19 secondary impacts  

When COVID-19 hit her home in Kenya, Rachel Olukhanda Lutomia was working as a salesperson for a 
clothing business. As restrictions and social distancing guidelines stiffened, she knew her sales job was not 
going to provide enough money to support her family of five through the pandemic.  

Lutomia had been a part-time hobby farmer prior to COVID-19. She struggled to maintain a modest garden 
while working and caring for her family but had little success with her crops. While watching local television 
channel KTN Farmers TV, Rachel saw an animation, created by Scientific Animations Without Borders 
(SAWBO), on the subject of raised bed farming (created and released prior to the SAWBO RAPID program). 
The animation she viewed, along with the challenges of the pandemic inspired her to commit to her garden 
full-time and in just a few months, Lutomia was growing enough vegetables to feed her family, while also 
having enough crops left over to generate much needed cash.  

“On my own I had tried to raise my vegetables, but it had failed, but with the SAWBO videos helping, I 
succeeded, and I plan on expanding. Farming has allowed me to have food on my table during COVID-19, 
and I can get some cash to supplement what I have. I hope to be able to start farming commercially, 
especially when it comes to my vegetables,” she said. 

A decade ago, SAWBO was launched by co-directors Drs. Julia Bello-Bravo and Barry Pittendrigh, both 
currently faculty members at Michigan State University (MSU).  In addition to many stories like that of 
Lutomia, the effectiveness of education by animations in local languages is well documented through Bello-
Bravo’s field-based research which has produced over 33 academic papers and book chapters. 

SAWBO, a leader in the worldwide distribution of free agricultural and health information has created over 
1,000 videos in over 145 languages on over 90 topic areas.  

The program recently embarked on a new partnership through the Feed the Future initiative which seeks to 
educate others like Lutomia, to use resources and skills in new and innovative ways to address the secondary 
economic impacts of COVID-19.  

The Feed the Future SAWBO Responsive Adaptive Participatory Information Dissemination (SAWBO 
RAPID) scaling project builds off SAWBO’s foundation of democratizing information towards serving the 
approximately 800 million low literate learners in the world. The project is an associate award of the Feed the 
Future Innovation Lab for Legume Systems Research managed by MSU. 

Although just awarded in May of 2020, SAWBO RAPID hit the ground running thanks to SAWBO’s 
previous experience working with Feed the Future Innovation Labs and USAID. Further previous 
relationships with international organizations like the International Potato Centre (CIP) based in Lima, Peru 
and the International Institute of Tropical Agriculture (IITA), Ibadan, Nigeria, lend technical support to 
ensure the imagery and processes are scientifically accurate. The project also works with global animators and 
will engage animators from Nigeria, Kenya, Ghana, and Bangladesh in this program.  

Dr. Jan Low, 2016 World Food Prize co-laureate, is a contributor of an upcoming SAWBO RAPID 
animation on improved seed systems for sweet potato.  

“SAWBO animations are a wonderful resource for providing relevant, actionable and accessible information 
to people around the globe,” Low said. “I learned about SAWBO animations when I was searching for how 
to reach rural farmers at scale during the COVID pandemic when we need to operate in several different 
local languages.  What I truly appreciate is that the developers constantly consult the technical experts as they 
develop the video.”   
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SAWBO RAPID mimics the approach and methods SAWBO has established to reach and impact the over 
45 million users of their content worldwide. Recent research published by Dr. Bello-Bravo shows high 
adoption rates (89%) of postharvest loss techniques and improvements in healthcare outcomes through 
educational animation interventions in developing nations. 

Every animation is available free of charge for download on the SAWBO RAPID website, through YouTube 
or the SAWBO Deployer App designed to offer greater offline viewing as well. The first series of SAWBO 
RAPID animations will focus on reducing post-harvest loss, techniques to increase crop yield and reducing 
COVID-19 risks while also safely attending and hosting open markets, which are vital to global economic and 
food security. 

SAWBO’s content is created and distributed entirely through online networks, allowing the entire process to 
be done remotely, while maintaining proper social distancing and stay safe health guidelines. SAWBO 
RAPID’s COVID-19 response sets the groundwork for a systems approach to educational responses to 
future global catastrophes and further democratizes information critical to surviving times of economic stress.   

 

 

  

Rachel Lutomia shows off the harvest from her Kenyan 
farm. Photo courtesy of SAWBO animations 
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Neem, seeds of opportunity for the women of Niger  

Indo Maman’s grandsons begin their day energized by breakfast at school and with their extra fees and school 
supplies paid. 

Sa’a Moussa purchased fertilizer to grow her crops strong and bought clothes for her grandchildren. 

Aicha Mahaman purchased clothes for herself and her children, but the sheep she acquired will provide much 
return for the entire family. 

New opportunity from a familiar landscape 

Indo, Sa’a, and Aicha live in the African Sahel, in small villages in the Maradi region of Niger. Each are 
experiencing new opportunities afforded through an oval-shaped seed from a tree they’ve known since 
childhood.  

The Neem tree stands tall throughout this south-central section of Niger. Its oblong shaped leaves appear 
almost palm like as they sway in the breeze and provide welcoming shade. Hanging from those palm-like 
branches are the seed of the Neem, the women’s seed of opportunity. 

The seeds of the Neem tree provide natural protection against insects including the legume pod borer, a pest 
that attacks cowpea fields and can account for up to 80% crop loss. Cowpea is an important crop in this 
region. Researchers, led by Dr. Manuele Tamò from the International Institute of Tropical Agriculture (IITA) 
in Benin in collaboration with Prof. Ibrahim Baoua from the University of Maradi and Dr. Amadou Laouali 
from INRAN, Maradi, have been working to develop innovative cowpea pest management solutions that 
incorporate non-synthetic pesticide options. 

Innovation that empowers 
The Neem seed alternatives have also proved to be a great success in providing economic opportunities, 
especially for the women of rural Niger. Women like Indo, Sa’a, and Aicha. They and others have learned to 
harvest the seeds and manufacture them into natural pesticide packets. 

 “The ‘neem tea bag’ was developed and tested with success by our Niger collaborators,” explains Dr. Tamò. 
“We’ve expanded tea bag production into new communities and are seeing a potential to create a whole bio-
pesticide value chain, creating job opportunities for women and youth.” The project was funded through the 
Feed the Future Innovation Lab for Legume Systems Research managed by Michigan State University. 

The three community-based neem tea bag production units produced 557 tea bags, enough to cover 222.8 
hectares of cowpea field. The 250-gram neem bag unit sold from $1-2 U.S. All 557 bags were sold providing 
income to the units. 

The most difficult part of the neem tea bag production is the time-consuming task of hand grinding the seeds 
into a flour. With the aid of a gas-powered milling machine that the project has developed and trained the 
workers on, production of the neem tea bags is expected to rise during the next production period from 557 
to over 4,500 tea bags across the three community operations. This anticipated increase in production of over 
700% will provide more farmers with effective natural pesticide options and the community production units 
with increased revenues. 

Strengthening ties and building community 
Dr. Tamò and his team are seeing additional outcomes, never anticipated. Each woman notes that along with 
the financial benefits of the neem tea bag enterprise the personal connections and the education they have 
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gained that has had the biggest impact. The team conducts training sessions to not only train the units on 
how to produce the neem tea bags but only ensure they understand why and how the neem works as a natural 
pesticide. This allows the units to also be effective in marketing the tea bags to their customers. 

“My knowledge in the ecological management of pests has grown and so has the cohesion between our unit 
members and the producers,” says Indo Maman. Indo, a widow from the village of Danja in the Madarounfa 
Department who became involved in the program through the women farmer’s cooperative. Her main job is 
in the threshing of the Neem grains, but Indo has big dreams. “I would like to organize advertising campaigns 
and market the tea bags on a larger scale, I dream to see the unit to be a big company.” 

Aicha Mahaman, 55, is from Mai Ganga village in the Mayahi Department. “My role is in processing neem 
kernels into flour,” Aicha explains. She also shares Indo’s dream of one day building a neem processing 
company. “I believe producers will be ready to pay (for) the neem tea bag if affordable and (they) are well 
sensitized about the safety and effectiveness in reducing the population of cowpea pests.” 

As president of the Farmer’s Cooperative in the village of Serkin Hatsi in the Guidan Roumdji Department, 
43-year-old Sa’a Moussa was the initiator of the women’s organization. She participates in the neem 
processing through the packaging of the product. “The activity is profitable not only because it generates 
income, but I have been able to weave relationships with other villages,” says Sa’a. “I would like to see this 
industry grow.” 

 

 

 

 

Neem seed tea bags offer hope to the women of Niger. Photo courtesy of Laouali 
Amadou. 


