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The Soybean Innovation Lab team is made up of more than 100 technical soybean experts from across 24 countries, representing a 
variety of institutions, including national agricultural research systems, universities, the private sector, and development agencies with 
expertise across the soybean value chain, ranging from breeding and genetics to agronomics, pest and disease management, to 
mechanization, economics, food science and more. 

PROGRAM PARTNERS
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BENIN: University of Abomey-Calavi
BURUNDI: Institut des Sciences 
Agronomiques du Burundi; 
International Center for Tropical 
Agriculture
CAMEROON: Institute of Agricultural 
Research for Development 
ETHIOPIA: ACDI/VOCA; Ethiopian 
Biotechnology Institute; Ethiopian 
Institute of Agricultural Research –
Jimma Agricultural Research Center; 
Jimma University; Pawe Agricultural 
Research Center; XSyn Corporation
GHANA: AA Pure Soy Milk Factory,
ACDI/VOCA; BASF; Big Ajar
Enterprises; Catholic Relief Services; 
Council for Scientific and Industrial 
Research – Savanna Agricultural 
Research Institute; International 
Fertilizer Development Centre; Kwame 
Nkrumah University of Science and 
Technology; Mennonite Economic 
Development Associates – Greater 
Rural Opportunities for Women; Omya 
Inc.; SAYeTECH Company; Tamale 
Implement Factory; University of Cape 
Coast; University for Development 
Studies; West Africa Centre for Crop

Improvement
KENYA: African Agricultural 
Technology Foundation
NIGERIA: Church of the Brethren
MALAWI: African Agricultural 
Technology Foundation; Bountifield
International; C to C Engineering; 
Department of Agricultural Research 
Services; Exagris Africa; Horizon 
Farms; International Institute of 
Tropical Agriculture; Limbe Leaf 
Tobacco Company Limited; 
Lilongwe University of Agriculture 
and Natural Resources; Palladium 
International; Pyxus International, 
Inc.; Syngenta Foundation for 
Sustainable Agriculture; Sunseed Oil 
Ltd.
MALI: Institut d’Economie Rurale; 
Jatropha Mali Initiative; Syngenta 
Foundation for Sustainable 
Agriculture 
MOZAMBIQUE: Mozambique Institute 
of Agricultural Research; International 
Institute of Tropical Agriculture; 
Phoenix Seeds
NIGERIA: Church of the Brethren
RWANDA: Rwanda Agriculture Board

SOUTH AFRICA: Agricultural 
Research Council; Sensako; 
University of KwaZulu-Natal
SUDAN: Agricultural Research 
Corporation
TANZANIA: Center for Agricultural 
Mechanization and Rural 
Technology, International Center for 
Tropical Agriculture
UGANDA: Agilis Partners; Makerere 
University; Makerere University 
Regional Center for Crop 
Improvement; Nakawa Vocational 
Training Institute; Plan International; 
Soya Solutions Eastern Africa 
Limited; Volunteers Effort for 
Development Concern
ZAMBIA: Good Nature Agro; 
International Institute of Tropical 
Agriculture; Syngenta; Zambia 
Agricultural Research Institute; 
Zambia Seed Company
ZIMBABWE: African Agricultural 
Technology Foundation; Crop 
Breeding Institute; Seed Co Limited; 
Syngenta Foundation for Sustainable 
Agriculture

BRAZIL: EMBRAPA
CANADA: Mennonite Economic 
Development Associates (MEDA)
COLOMBIA: Semillas Panoramas
COSTA RICA: Costa Rica Seeds
UNITED STATES: ADM Cares, ADM 
Institute for the Prevention of Post-
Harvest Loss; ALMACO; aWhere; Cornell 
University; Corteva Agriscience; 
DowDuPont; Iowa State University; 
University of Missouri; Mississippi State 
University; Palladium Group; University 
of Maryland Eastern Shore; The 
GeoCenter; USDA Agricultural Research 
Service; University of Illinois

AUSTRALIA: Commonwealth Scientific 
and Industrial Research Organisation
GERMANY: BASF
SWITZERLAND: Omya Inc.; Syngenta 
Foundation for Sustainable Agriculture
UNITED KINGDOM: CABI

AFRICA NORTH AND 
SOUTH AMERICA

EUROPE, ASIA, 
AND AUSTRALIA
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The Soybean Innovation Lab (SIL) is an international team of 
tropical soybean experts that provide evidence-based 
innovations, tools, and technologies across the soybean value 
chain to enable sustainable livelihoods through profitable 
soybean production and utilization.

OUR APPROACH

Evidence-Based Decision Making
SIL provides scientific data and analysis in partnership with
international researchers to develop evidence-based  
technical guidance for informed decision making by the  
soybean development community.

Engaging the Practitioner Community
SIL directly partners with in-country development
organizations, researchers, extension agencies, and the  
private sector to translate research findings into successful 
soybean development programs.

Scaling Technologies
SIL’s production and utilization products, innovations, and 
technologies can be readily transferred and scaled through 
global partnerships for broad dissemination and impact.

SUSTAINABLE SOYBEANS FOR A BETTER FUTURE



PROGRAM TEAM
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The Soybean Innovation Lab comprises over 100 international researchers, development experts, private sector partners, 
technicians, and entrepreneurs, with expertise across the soybean value chain from plant breeding, agronomy, and disease
management, to nutrition, marketing, and gender and environmental impacts.



WHERE WE WORK
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The Lab’s $18 million soybean 
development portfolio supports activities 
across 17 countries in Sub-Saharan Africa 
including Eastern, Western, and Southern 
African countries.

Sudan
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Uganda

Rwanda

Tanzania
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Angola

Cameroon
Nigeria
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Benin
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Burundi

Kenya



ESTABLISHING THE FOUNDATION FOR SOYBEAN 
DEVELOPMENT

The global soybean revolution is under way, and the development community recognizes the potential 
for soybean technologies to raise incomes and reduce malnutrition.
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Soybean has been the fastest growing broad 
land crop for the last 20 years as farmers 
attempt to meet the rising demand for a variety
of feed, food, and industrial products. However,
soybean is a new crop for much of the 
developing world so researchers, extensionists, 
private industry, NGOs, contractors, and 
producers require technical guidance to inform 
their decision-making.

The Soybean Innovation Lab was initiated in 
2013 as the first soybean-focused research for 
development project.

The Soybean Innovation Lab‘s technical team 
provides direct support, training, evidence-
based guidance, innovations and technologies 
to establish a strong foundation for soybean
development.



WHAT IS RESEARCH FOR DEVELOPMENT?
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The Feed the Future research for development (R4D) strategy emphasizes the value of evidence-based 
development. SIL researchers first listen to development partner needs, then provide the evidence, 
technical support and technologies to respond to those needs and make their partners successful. 

The 5 Guiding Principles of SIL’s R4D strategy
1. All work takes place through collaborations 

with in-country partners.
2. All work serves development practitioners, 

i.e. those that work with farmers and 
industry.

3. All work is driven by the development 
practitioner’s needs

4. All work involves formally testing 
innovations and technologies in partnership 
with the development community to scale 
evidence-based, field-tested products.

5. All work results in development products 
that can be readily scaled by development 
partners to reach hundreds of thousands of 
beneficiaries.



MAKING AN IMPACT
Establishing Innovative Education in Africa

For full project descriptions, pleasevisit: soybeaninnovationlab.illinois.edu

KEY COLLABORATORS
West Africa Centre for Crop Improvement (WACCI)

FOSTERING ECONOMIC GROWTH
SIL established a high-caliber Master of Science degree program in Genetics and 
Plant Breeding for African students looking to work in the seed industry in Sub-
Saharan Africa. The program includes collaboration and professional networking 
with private and public-sector laboratories, offering the highest-quality training
in a regionally accessible environment.

The MS Degree in Genetics and Plant Breeding is a sustainable program that 
explicitly develops African human capital both at the faculty and student levels. 
The program combines instruction and research based in Ghana with ongoing 
linkages to leading university plant breeding labs in the U.S. The program is 
graduating plant breeders with market relevant skills to drive crop productivity 
in Africa and foster economic growth. We are currently in the process of 
expanding the MS program to an additional 5 countries across Sub-Saharan 
Africa.
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To achieve food and nutritional security in Africa, a workforce 
must be prepared to take on the challenges of drought, disease 
and insect resistance, and geographical adaptation in creating 
improved crop varieties for small shareholder farmers. SIL is 
working with universities across the African continent to train 
the next generation of scientists in crop improvement.”

- Dr. Rita Mumm-Hogan, Emeritus Professor in
Quantitative Genetics and Plant Breeding and SIL 
Breeder Education Program Lead

“

11
new courses 
developed

9
new faculty 
mentored 

and trained 12
students 
enrolled 
to-date



MAKING AN IMPACT
Increasing Soybean Yields Through Input Bundling

For full project descriptions, pleasevisit: soybeaninnovationlab.illinois.edu
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KEY COLLABORATORS

Catholic Relief Services (CRS) and the Agricultural Research Institute of Mozambique (IIAM)

SOYBEAN SUCCESS KITS

SIL developed the Soybean Success Kit as a starter pack for successful soybean production containing all 
the necessary inputs and extension materials. Each kit contains 2.5 kg of locally produced soybean seed, 2 
kg of fertilizer, a bag of inoculant, and pictorial extension information on inoculating, planting,  and 
harvest. The pictorial instructions, as shown to the right, are printed directly on the bags. 

Using the kits, smallholder farmer’s soybean yields doubled from 1,000 kg/ha to 2,300 kg/ha, showing 
that using the correct inputs of certified seed, inoculum, and fertilizer, coupled with educational training, 
enables smallholder farmers to drastically increase their crop yields and income.



MAKING AN IMPACT
Getting New Varieties to Soybean Farmers Quickly

For full project descriptions, pleasevisit: soybeaninnovationlab.illinois.edu

KEY COLLABORATORS

Syngenta Foundation for Sustainable Agriculture, International Institute of 
Tropical Agriculture (IITA), and African Agriculture Technology Foundation

PAN-AFRICAN SOYBEAN VARIETY TRIALS

SIL’s Pan-African Soybean Variety Trials fast-track the introduction and testing 
of commercial soybean varieties sourced from across Africa, the U.S., Australia, 
and Latin America to provide the private sector, farmers, and processors with 
access to a broader selection of seed than what is currently available. The 
program consortium leverages its role as an independent third party and its 
unique access to international, regional, and national supplies of high-yielding 
and disease resistant germplasm to swiftly bring new varieties to market.  

Starting in just 4 countries in 2016, the Pan-African Trials (PAT) have grown to 
14 countries across 72 locations with 40 public- and private-sector 
partners. The PATs have already been successful in bringing 15 new soybean 
varieties to market in Ghana, Mali, Kenya, Cameroon, and Malawi.
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14
Countries

across Sub-
Saharan Africa

133
15

New soybean 
varieties under 

registration

Soybean                                          
lines tested



SUCCESS STORY
Helping Bring Varieties to Market

Florence Kamwana, MSc, is a Legume Agronomist with the Department of Agricultural 
Research Services (DARS) within the Ministry of Agriculture and Food Security of the 
Government of Malawi. Since 2017, Florence has collaborated with the Soybean Innovation 
Lab and partners at the International Institute of Tropical Agriculture (IITA), the African 
Agricultural Technology Foundation (AATF), and the Agricultural Diversification (AgDiv) Activity 
of USAID/Malawi on the implementation of the Pan-African Soybean Variety Trials. 

A Master's Degree graduate of the University of Tasmania in Australia, Florence conducts both 
laboratory and field work as part of her position at DARS and is responsible for the 
implementation of legume research trials and awareness activities to benefit Malawian 
producers.  

Under Florence’s coordination, DARS has tested more than 70 soybean lines over the course 
of three seasons in Malawi, with a fourth season underway. During the 2017-2018 growing 
season, Florence and her team identified a number of high-yielding experimental lines, some 
of which yielded greater than the highest producing commercial variety, Tikolore. Released in 
2011, Tikolore, meaning “let us harvest”, has been the go-to soybean variety since the early 
2000s across Malawi. Finding several varieties that out-performed Tikolore was a significant 
achievement for the advancement of soybean development in Malawi.

Florence along with her partners, expanded the 2018-19 trials to on-farm tests at seven sites 
across Malawi allowing farmers to participate in the evaluation of the varieties, and 
producing data that will be used for registration and release of the highest-yielding varieties 
to-date. Florence is currently in the process of preparing data from the stations and on-farm 
trials to submit a release proposal for one of the high-yielding soybean lines to the 
Agricultural Technology Clearing Committee (ATCC).

Florence resides in Malawi and is stationed at the Chitedze Research Station within DARS. 
Florence brings high-quality rigor to the Pan-African Soybean Variety Trials and has been 
pivotal in the development and submission of three Pan-African Trial soybean varieties 
for national release in Malawi thus far. 
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MAKING AN IMPACT
Establishing Strong National Soybean Breeding Programs

For full project descriptions,pleasevisit:soybeaninnovationlab.illinois.edu

KEY COLLABORATORS

International Institute of Tropical Agriculture (IITA), Savanna Agricultural 
Research Institute (SARI), Ethiopian Institute of Agricultural Research, Makerere 
University, and Rwanda Agriculture Board

INCREASING BREEDING CAPACITY

Through direct and deep mentorship SIL researchers mobilize the critical 
trainings, equipment, infrastructure, mechanization, and standards of practice 
to transform partner soybean breeding programs into sustainable units
that can successfully support the region’s varietal improvement needs. 

SIL efforts have introduced new, high-yielding and disease resistant 
soybean varieties. Since 2013, the experimental lines developed by SIL’s 
breeding partners in Ethiopia, Ghana, and Zambia increased 1069%, yield 
plots planted increased 258%, and progeny rows planted increased 1069%. 
Partner breeding programs also achieved a 675% increase in successful 
crosses and a 223% increase in breeder productivity.

13

Number of Experimental Lines



MAKING AN IMPACT
Diagnosing and Managing Emerging Soybean Diseases and Pests

For full project descriptions, pleasevisit: soybeaninnovationlab.illinois.edu
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KEY COLLABORATORS
USDA Agricultural Research Service and International Institute of Tropical 
Agriculture (IITA)

FIELD GUIDE TO AFRICAN SOYBEAN DISEASES AND PESTS

SIL developed the first diagnostic guide for the identification of soybean 
diseases and pests specifically designed for use in Africa. The guide provides 
soybean growers, agronomists, the private sector, and others a means to 
diagnose soybean diseases as they are observed in the field. This guide is 
organized to enable important soybean diseases to be identified on leaves, 
stems, pods, seeds, and roots. Diseases are presented with diagnostic images 
and symptom descriptions based on their most common occurrence on the plant.

The guide helps agronomic researchers design better disease prevention 
strategies and provides farmers with another resource to increase their 
soybean yields. The guide is now available in English, French, Portuguese, 
Amharic (the official language of Ethiopia), and Swahili.

SIL’s diagnostic field 
guide has been 

distributed to hundreds 
of producers, 

agronomists, practitioners, 
breeders, researchers, 
and farmers across 17

countries in Sub-Saharan 
Africa.



MAKING AN IMPACT
Compiling Soybean Recipes From Around the Globe

For full project descriptions, pleasevisit: soybeaninnovationlab.illinois.edu
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KEY COLLABORATORS

SIL Soy Food Entrepreneur Network

SOY FOOD RECIPE DATABASE

The Soybean Innovation Lab (SIL)’s soy food recipe database supports the 
growing number of small-scale food operations across Africa. The database 
features recipes developed by members of the SIL Soy Food Entrepreneur 
Network, development organizations, and the private sector. SIL’s database is 
the first-ever compilation of international soy food recipes. 

With a neutral flavor and a versatile texture, soy can economically provide 
much needed protein for countless dishes from around the world. Food 
scientists, school lunch caterers, and households continue to create new soy 
foods to match the particular tastes of their local customers. Many recipes can 
be easily replicated in and at the village-level and are useful for inclusion 
in institutional feeding programs like school lunch programs and in daycare 
and hospital settings. Some of the recipes use measurement units that are 
typical in local practices.  

Soy Food Recipe Database

Weaning and Baby Foods (20) Main Dishes (88)
Low-Literacy (10) Baked Goods/Sweets (99)
Snacks (53) Drinks (13)

The Soybean Innovation Lab’s Soy Food Recipe 
Database contains nearly 300 recipes from around the 

world consisting of main dishes, baked goods and 
sweets, drinks, snacks, weaning and baby foods, and 

recipes specifically for people with low-literacy abilities.



SUCCESSSTORY
Chef’s Competition in Ghana

Under a canopy in the tropical heat, Chef Kojo Fuga  
gave his tofu stir-fry a final stir. With two minutes  
left in the 2017 Soy Food Chef’s Competition in  
Tamale, he and his sous chef plated their soy dishes  
and presented them to the high table for judging, as  
did six other teams who had spent the day frantically  
cooking soy-enhanced Ghanaian meals. The  
competition was stiff, but the moment the judges  
tasted the stir-fry, Fuga knew his team had won.  
“They were nodding their heads and we knew it was  
us,” he explained to video journalists after the  
awards ceremony. “From the very start, it was in  our 
mind that we were going to win first place.”

The Chef’s Competition is the first of its kind in  
Ghana. Chefs and caterers from Tamale restaurants,  
hotels, and local primary and secondary schools  
gathered at the Radach Centre to put their cooking 
skills to the test and create new, delicious soy-based 
foods for Ghana. Accra-based Chef Nutepe Kartey-
Attipoe designed the competition. Chef Attipoe is 
collaborating with the Soybean Innovation Lab to 
design affordable, soy-based foods for the Ghana 
School Feeding Program. Attipoe also catered the 
Soybean Innovation Lab’s Soy Foods Bazaar event, 
serving his soy-based school lunch recipes to event
attendees. As a locally produced, low-cost, and 
versatile form of high-quality protein, soy has the 
potential to overcome protein deficiencies in the 
Ghanaian diet, all while preserving the national 
cuisine that Ghanaians know and love.

The competition occurred during the Second Annual 
Soybean Innovation Lab Soy Food Bazaar, an 
industry event for local soy food enterprises.  The 
Bazaar promotes nutritional improvement and 
economic growth through soy food 
entrepreneurship, as well as soy inclusion in 
institutional food programs such as Ghana’s 
National School Feeding Program. Judges from 
Tamale Technical University gave each team a 
“mystery bag” containing soy ingredients for use in  
their meal preparation. Just five minutes to select 
meat, vegetables, grains, and spices from the 
“market table,” and forty-five minutes to cook—
the chefs got chopping. When time was up, the 
chefs filed into the conference center with their soy 
creations while the judges finished tallying their 
marks. The judges rated the dishes on their 
presentation, skills, innovation, food safety, and 
taste, with the top three teams receiving gilded
trophies.

“Teamwork was our key to success,” Fuga said.
“But Tamale needs more training on how to cook 
with soy.” As the northern regions of Ghana
develop, soy could be the answer to persistent 
challenges of malnutrition and stunting. Chefs Fuga 
and Abudu and the other Soy Food Chef’s 
Competition competitors can help lead the charge 
to introduce soy to Ghanaian institutional feeding 
programs, as well as within the tourism industry, to 
address Ghana’s need for high-quality protein.
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MAKING AN IMPACT
Improving Child Development Through Soy Nutrition

For full project descriptions, pleasevisit: soybeaninnovationlab.illinois.edu

KEY COLLABORATORS

University for Development Studies (UDS) and Catholic Relief Services (CRS)

ComFA (COMPLEMENTARY FOOD FOR AFRICA)

Early childhood nutrition requires special attention because the weaning period is 
central to a child’s development and growth. SIL and its partners in northern 
Ghana are moving towards commercial production of a new, locally sourced 
weaning food called ComFA (Complementary Food for Africa), that combines the 
high-quality protein of soybean with high-energy orange flesh sweet potato. 
Using locally available soybean and sweet potato eliminates the need to import 
lower quality and more expensive weaning foods. ComFA is more nutritious, easier 
to prepare, requires less energy and water than commercially available weaning 
foods, and is naturally sweet, making it an ideal complementary food for babies 
transitioning to table foods. Adequate nutrition is a key element to enhancing the 
lives of African families. Empowering households to adopt more diverse diets by 
utilizing accessible and nutritious staples, such as soy and orange-fleshed sweet 
potatoes, will improve child development and growth. 
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+ SOYBEAN
SWEET 
POTATO

Soy flour confers a quality protein, essential oils, and a 
diverse array of vitamins and minerals. The orange flesh 
variety of sweet potato is extremely high in provitamin A 
and digestible carbohydrates.”  

- Dr. Juan Andrade, SIL Soy for Human Nutrition Lead



MAKING AN IMPACT
Reducing Human and Environmental Risk

For full project descriptions, pleasevisit: soybeaninnovationlab.illinois.edu

KEY COLLABORATORS
International Institute of Tropical Agriculture (IITA) and the Agricultural Research 
Institute of Mozambique (IIAM)

INTEGRATED PEST MANAGEMENT AND SAFETY

In Sub-Saharan Africa, pest management is critical to improving agricultural 
productivity. SIL developed both a basic, in-person pesticide training program, 
as well as a free, open-access, online course in integrated pest management 
and pesticide safety. 

The free, open-access online course (shown bottom-right) covers issues related to 
when pesticides should be used, common toxins found in pesticides, different 
types of pesticides available, how to apply, store, and dispose of pesticides 
safely, and the use of personal protective equipment for pesticide safety, as well 
as pest management practices that include crop diversification and planting 
time. The course offers a completion certificate to the over 300 registered 
students to-date from across the globe, with more students enrolling daily.  
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IPM Course Students By Country
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MAKING AN IMPACT
Boosting Soybean Yields Through Evidence-based Agronomic Guidance

For full project descriptions, pleasevisit: soybeaninnovationlab.illinois.edu

KEY COLLABORATORS
Savanna Agricultural Research Institute (SARI)

SMART (SOYBEAN MANAGEMENT WITH APPROPRIATE RESEARCH & 
TECHNOLOGY) FARM

SIL SMART Farms are knowledge and technology hubs that provide soybean 
development practitioners (private sector, development agencies, producers, 
extension agencies) with evidence-based technical guidance on soybean 
production. SIL’s SMART Farms replace anecdotal and outdated guidance with 
reliable, formal, and replicated information to boost soybean yields.

The first SMART Farm hub in Ghana has conducted annual, replicated soybean 
trials across 3 locations since 2014. In addition to providing critical guidance to 
the soybean development community, the SMART Farms also provide a resource 
for industry partners who use the SMART Farm platform to test new products 
such as inoculants and herbicides. SMART Farm research shows soybean yields 
can increase by 2.5 times by using appropriate agronomic practices and inputs.
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Effects of various input bundling treatments on soybean yields in Ghana
Farmer = typical farmer practice; Control = certified seed only; I = inoculum 

(NoduMax); L = lime (Calciprill); P = phosphorous (TSP 46%)

Increasing plant population and using narrower row 
spacing increases soybean yields

SMART Farms 
now scaled to: 

Ethiopia 
Malawi 

Mozambique 
Zambia 



SUCCESS STORY
Soybean Researcher Returns to His Roots in Ghana

In Sub-Saharan Africa, soybeans are a profitable cash  
crop as well as a high-quality protein source. That is  
good news for operators striving to feed the growing  
poultry industry and for domestic soy oil processing 
facilities. Unfortunately, for many farmers soybean yields 
remain too low to be profitable. However, producing 
high yields at profitable levels in the tropics is not only 
possible, but it is within reach for Sub-Saharan farmers. 
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George Awuni, Assistant Research Professor with 
Mississippi State University and manager of the SIL
SMART Farm in Ghana, is working to change those 
smallholder farmers’ fortunes. Awuni is a native of Ghana 
and grew up in the Upper East Region. He has known 
hunger and understands the difficulties smallholder 
farmers in Ghana face.

“While pursuing my studies and working with the  
agriculture ministry in Ghana, it occurred to me that  
poverty reduction and the transformation of livelihoods  
in developing countries can only be achieved by a  
concerted effort of all stakeholders in the agricultural  
sector, both national and international,” Awuni said.  
“Through this project, I have the opportunity to make a  
difference in the lives of my countrymen.”

The SMART Farm is unique in that producers, the private 
sector, and extension agencies receive guidance and 
information that they can readily apply to their 
production practices to improve their soybean yields. 
Higher soybean yields increase smallholder farmer 
productivity and, in turn, raise incomes, reduce 
malnutrition, and promote economic development.

The SMART Farm makes recommendations to improve
soybean yields for producers by generating best 
management practices for seed and row spacing, 
planting dates, fertilizer and pesticide application 
rates, and inoculum use. The SMART Farm also 
evaluates the agronomic and economic returns of the 
bundling inputs together for improved soybean yields 
– including certified seed, inoculum, fertilizer, and 
herbicides.  

The SMART Farm operates in collaboration with the 
Savanna Agricultural Research Institute (SARI), a  
center within Ghanaian National Agricultural Research 
System. They’re located in three locations in northern 
Ghana: Nyankpala in the Northern Region, Manga in 
the Upper East Region and Bawku in the Upper West 
Region. These regional locations enable the SMART 
farm to gather data for millions of producers in 
northern Ghana, providing them with tailored 
agronomic recommendations based on their location.

Awuni spends six months of the year in Ghana at the  
SMART Farm working to generate critical data to  
improve soybean yields in the region. That includes  
overseeing trials, testing new varieties, monitoring soil  
health and looking for ways to reduce weeds—and the  
need for the chemicals that control them. SIL researchers 
Dr. Dan Reynolds and Awuni have shown that, when 
combining appropriate agronomic practices, soybean 
yields using locally available varieties can be increased 
by over 2.5 times what farmers commonly experience in 
northern Ghana.



MAKING AN IMPACT
Low-cost, Locally-produced Mechanization

For full project descriptions, pleasevisit: soybeaninnovationlab.illinois.edu
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KEY COLLABORATORS

SAYeTECH and Catholic Relief Services (CRS)

MULTI-CROP THRESHER
Many smallholder farmers in the tropics do not have access to durable and  
affordable harvest equipment such as crop threshers. SIL is creating a local, 
skilled workforce for the fabrication of low-cost, locally-produced, multi-crop 
thresher to address the challenges of availability and affordability that prevent 
many smallholder farmers from scaling up their agricultural production. Locally-
made also means locally-repaired. Local fabricators listen to customer needs 
and can customize equipment for individual or groups of end-users, and can 
provide maintenance and repair services locally.

Manual threshing, disproportionally carried out by women, is labor intensive and 
time consuming. SIL’s multi-crop thresher is 80% faster, requires only 2 
operators, and reduces postharvest losses by 35%. Starting with just 12 
fabricators from Ghana in 2016, SIL has now trained 142 fabricators across 7 
countries to build, service and maintain threshers that can handle cowpea, 
maize, soybean, millet, sorghum, and rice.

0 20 40 60 80 100 120 140 160
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Total

Number of Thresher Fabricators Trained to-date



SUCCESS STORY
Young Entrepreneur is Mechanizing Africa’s Smallholder Farms

Jeffrey Appiagyei, a 22-year old entrepreneur in 
Ghana, is helping change the face of agricultural 
mechanization education and training across Africa. The 
CEO of SAYeTECH (Sustainable African Youth Enterprise 
and Technologies), Jeffrey is working with the Soybean 
Innovation Lab to create and provide training programs 
for young engineers, equipment fabricators and 
vocational schools to enable local manufacture of 
agricultural equipment. Since 2018, SAYeTECH and SIL 
have provided training in crop thresher fabrication in 
Ghana, Malawi, Uganda, Tanzania, Burundi, Rwanda, 
and Ethiopia, with additional trainings soon to be held in 
Kenya, Nigeria, and Zimbabwe. Each machine produced 
by the newly empowered fabricators has the potential 
to serve 200 farmers and reduce two weeks of stick 
threshing per acre of crop to four hours labor with the 
SIL/SAYeTECH mechanized multi-crop thresher.

When SIL began working in Ghana in 2014, they saw a 
pressing need for mechanized crop threshers to relieve 
the huge burden of stick threshing that is often done by 
women and young people. SIL held a contest between 
three U.S. and three Ghanaian universities for students 
to develop a thresher for local fabrication by village 
blacksmiths at a manageable price. Jeffrey, a 2017 
graduate of Kwame Nkrumah University of Science and 
Technology in Kumasi, Ghana, was one of the winners of 
the contest and turned that success into a career and a 
mission. “I want to change things at the national level” 
says Jeffrey. “I want young people to see the potential 
of the huge African market and the vast space 
available for locally produced, high quality agricultural
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equipment. To accomplish sweeping change in the 
technological ability of a community or country to 
support its entire agricultural value chain, local 
innovation and machinery fabrication is essential.”

The artisans that SAYeTECH and SIL work with have 
often not had opportunities to engage in formal 
education, so the trainings are an important way to 
bring new ideas and techniques to practitioners in the 
field. A trainee from Ghana, Hakim Karim, was one of 
24 children in his family. He had apprenticed for his 
father’s welding business since he was a child without 
ever earning an income. After completing the SIL 
training, he started his own shop that specializes in 
thresher fabrication and sold 15 threshers in 2018, 
providing financial independence and stability for the 
first time in his life.

In addition to training young adults, Jeffrey dreams of 
convincing governments to overhaul their vocational 
education systems so that students can graduate with 
the ability to develop and manufacture useful 
products that will help drive agricultural sector growth. 
With a 2nd place finish for the multi-crop thresher in 
the 2019 American Society of Mechanical Engineer’s 
Innovation Showcase in Nairobi, Kenya, SAYeTECH
has attracted the attention of politicians and policy 
makers. Through the drive of young people like 
Jeffrey helping other young people gain skills and 
technological understanding, African agriculture can 
move towards the increased level of mechanization 
needed to support greater productivity and global 
food security.



MAKING AN IMPACT
Tasty Mozambique: A Low-literacy Guide to Soy-Enhanced Recipes
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KEY COLLABORATORS
Mozambique Institute of Agricultural Research (IIAM)

PROVIDING NUTRITIOUS SOY-ENHANCED RECIPES
SIL researchers developed a cookbook of Mozambican heritage recipes, 
many enhanced with local soybeans, entitled Tasty! Mozambique. SIL researcher 
Dr. Nina Furstenau interviewed small-holder women farmers about their food 
history – the recipes they know and love that are integral to their way of life in 
Mozambique, but often deficient in protein and key amino acids. Furstenau 
selected dishes to which soy can be added, and then worked with the farmers 
to cook and evaluate the recipes. Using locally available cooking utensils, we 
were able to ensure recipes would be appropriate and accessible.

The Tasty! Mozambique cookbooks benefit local partners in Mozambique as well 
as nutrition and agricultural development organizations, government agencies, 
USAID implementers, and is available in both print and web-based formats. The 
book introduces local families producing 10 new soy-enhanced dishes while 
connecting on a personal level with 7 local women of Rotanda, Mozambique.

Tasty! Mozambique was developed for use in rural villages with limited literacy 
skills. The cookbook includes easy-to-follow, step-by-step pictorial instructions on 
how to create each soy-enhanced recipe.



UNDERSTANDING THE STATE OF SOYBEAN IN AFRICA
A Soybean Innovation Lab Special Series

Soils by Andrew Margenot

The African Plant Breeders of Tomorrow by Rita Mumm and Eric Y. 
Danquah

Soybean Breeding in Africa by Brian Diers and Andrew Scaboo

Soybean Diseases: Unique Situations in Africa by G. L. Hartman 
and H. M. Murithi

Agronomy in African Smallholder Systems by Nicole Lee

Soybean Varieties in Sub-Saharan Africa by Michelle da Fonseca 
Santos

Soybean Costs of Production by Peter Goldsmith

Soybean Prices by Edward Martey, Peter Goldsmith, and Nicolas 
Gatti

Soybean Pests by H. M. Murithi, E. N. Wosula, D. M. Lagos-Kutz, and 
G. L. Hartman

Why Gender and Land Matter: Examples from Rural Ghana by 
Kathleen Ragsdale, Mary Read-Wahidi, Gina Rico Méndez, and 
Kelly Lower

Evaluating the Benefits of Implementing Soy-Maize Crop 
Rotations in Sub-Saharan Africa by Liana Acevedo-Siaca and 
Peter Goldsmith

Soybean Yield in Africa by Margaret Cornelius and Peter 
Goldsmith

Farmdoc Series on: The State of Soybean in Africa
Written by the researchers of  the Soybean Innovation Lab

Recently, farmdoc, one of the leading agricultural extension web platforms 
in the United States, asked SIL to provide a series of articles describing the 
state of soybean development in Sub-Saharan Africa. This series of 
articles describes the current state of soybean in Africa from the multiple 
disciplines that comprise the Soybean Innovation Lab. 

A. SARI
B. IITA
C. EIAR
D. Makerere 
University 
E. IITA

Land Area Suitable for Soybean Production in Africa (IITA) 
and Soybean Breeding Programs Support by the Soybean 

Innovation Lab

A

B
C

D

E
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RESEARCH DRIVERS
Empowering Women Farmers for Soybean Success

For full project descriptions, pleasevisit: soybeaninnovationlab.illinois.edu
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KEY COLLABORATORS

Catholic Relief Services and Mozambique Institute of Agricultural Research (IIAM)

WOMEN’S EMPOWERMENT IN AGRICULTURE INDEX + SOYBEAN 
MODULES (WEAI+)

In Sub-Saharan Africa, women farmers are vulnerable to inequalities in access to 
land and other critical resources, education and training, and power over 
agricultural decision-making that impacts their agricultural productivity. 

The WEAI+ is the first standardized survey-based index designed to measure 
agricultural empowerment and agency among rural farmers in an effort to 
identify gender-related obstacles and constraints that impact soybean 
productivity. Women’s empowerment becomes critical for soybean success 
because soybean as a crop is new to farmers, requires inputs, and is commercial 
in nature. Therefore, having equal access as men to critical market and technical 
information becomes essential to achieving high yields and profitability.

SIL’s soy-enhanced WEAI+ compared men’s and women’s comfort levels 
when speaking up to Agricultural Extension Agents on agriculture 
practices, policies or decisions that affect them. Women were found to be 
less comfortable than men when speaking up in public, in general. Nearly 
20% of women surveyed indicated that they do not feel comfortable 
speaking up at all, even when the topics discussed directly affect them.

Comparison of men’s and women’s comfort level in speaking 
up to Agricultural Extension Agents on agriculture practices, 
policies or decisions that affect them



SUCCESS STORY
Empowering Women with Mechanization
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When Soybean Innovation Lab (SIL) researchers saw the difficulty and length of time 
it took women in Ghana to stick thresh a one-acre field of soybean, they quickly 
mobilized a program to introduce local fabrication of multi-crop threshers. Local 
manufacturing has improved thresher access and lowered costs to farmers, resulting 
in reduced drudgery for women and children at harvest time. Threshing a one-acre 
field that once took 2 weeks can now be completed in 4 hours. Women report 
that this frees them up to do less tiring work and keeps their children in school. 

Developed in Ghana, local partners across Africa are now collaborating with SIL to 
bring the fabricator training course, CAD plans, manuals, and user guides to scale. 
Since 2018, 141 fabricators have been trained in Malawi, Ghana, Uganda, 
Tanzania, and Burundi. Artisans in Africa don’t often have opportunities to engage 
in formal education or trainings, so these programs are an important way to bring 
new ideas and techniques to practitioners in the field. SAYeTECH and the Soybean 
Innovation Lab partners with local host institutions to provide the thresher fabrication 
trainings to young adults, many of them women. In Uganda, SIL trained two women 
blacksmiths, Alum Marram and Agoa Eunice in thresher fabrication. While the 
average age of trainees is 25, the youngest participant was 19-year-old Algoa
Eunice, a female fabricator in Lira, Uganda, who had previously received three 
months of training in basic welding. and now works at a local blacksmith shop where 
she takes odd welding jobs. “The only thing we learned to make in school were 
doors and windows,” Eunice said. “There is a lot of competition in those products 
because that is what everyone learns to make. The thresher is something new that 
will set me apart from other fabricators.”

SIL and its local partners have future trainings planned across additional African 
countries.. They also collaborate with local organizations to train end-users in 
operation and maintenance, as well as help thresher fabricators build markets and 
customer networks. Technologies like the SIL multi-crop thresher are helping to 
modernize African farming and increase the productivity of millions of small 
farmers.



RESEARCH DRIVERS
Adapting Soybean to Low-Latitudes

For full project descriptions, pleasevisit: soybeaninnovationlab.illinois.edu
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KEY COLLABORATORS

USDA Agricultural Research Service

LOW-LATITUDE SOYBEAN GENETICS

The demand for soybean in African countries continues to increase, but the current 
available varieties produce poor yields. This can be partially attributed to low-
latitude, tropical climates. SIL worked to understand the influence of genetic 
components such as long juvenile trait and stem architecture on adaptation to provide 
soybean breeders with guidance on how to control season length and improve yields.

SIL evaluated 360 low-latitude soybean lines bred at their research site in Costa 
Rica. Gathering scientific performance and yield data on these lines provided local 
plant breeders in Africa the needed information to make evidence-based decisions 
on producing low-latitude, high-yielding soybean varieties suitable for tropical 
environments like Sub-Saharan Africa.

Preliminary Data (F4 Generation)
Height and maturity nodes for 3 of 6 populations taken on day 109



RESEARCH DRIVERS
Understanding Gender Equity and Soybean Adoption

For full project descriptions, pleasevisit: soybeaninnovationlab.illinois.edu
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KEY COLLABORATORS

Catholic Relief Services and Mozambique Institute of Agricultural Research 
(IIAM)

SOYBEAN UPTAKE & NETWORK SURVEY (SUNS)

Understanding how gender equity and other socioeconomic factors within 
soybean cultivation impact men and women smallholder farmers is key in 
helping transition rural women, families, and communities towards better food 
security, health, and economic development through sustainable soy production. 
The SUNS, conducted in Mozambique and Ghana, assessed the economic 
impact of soybean adoption within local African communities. 

We find women as well as men in Mozambique sell soybean. men reported 
soybean income over twice that received by women from selling soybean. 
Further, comparing soybean income to ‘other legumes’ income shows that the 
differential between what men receive and what women receive is higher (on 
a percentage basis) for the soybean crop than for other legumes. 

We are committed to combining quantitative data collected 
through large surveys like the SUNS – with qualitative data 
collected during focus groups with men and women farmers 
– to help us gain a more complete understanding of how 
empowerment in agriculture plays out in traditional farming 
societies where gender and cultural norms can restrict 
women farmers.”

- Dr. Kathleen Ragsdale, 
Gender Impact team lead

Locations Where Soybean Crops are Sold, 
Mozambique



RESEARCH DRIVERS
Addressing Protein Deficiency in Africa Through School Lunch

For full project descriptions, pleasevisit: soybeaninnovationlab.illinois.edu
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KEY COLLABORATORS

Ghana School Feeding Program (GSFP) and Catholic Relief Services (CRS)

SOY IN SCHOOL LUNCH CATERER TRAINING

SIL partners with local chefs to lead trainings that teach school lunch caterers 
how to process soy and prepare soy foods as part of region-specific recipes 
that the caterers can then introduce into their school lunch programs. Soy is the 
cheapest form of high-quality protein, and it is a versatile food coming in 
many forms – milk, flour, textured soy protein (TSP), okara and tofu. Its neutral 
flavor allows it adopt the flavor of the food it supplements so that it can be 
used in cuisines of all regions and flavors.  

SIL connects with policy officials, school caterer associations, district assemblies, 
food technicians, soy food producers, nutritionists and chefs to advocate the 
need and benefits of including soybean in the recipes of national feeding 
programs. Raising awareness of the nutrient-rich and low-cost benefits of soy 
flour and integrating it into school lunch programs is reducing protein 
deficiency in Africa.

Through a nutrition and cost profile case study of the Ghana School Feeding 
Programme, SIL concluded that soy can serve as a cost-effective ingredient 
to fortify local school lunches, both increasing the nutritional value of the 
meal in terms of protein level and protein quality, and lowers the overall 
cost of the lunch. SIL findings highlighted the economy of soy flour as an 
ingredient to lower costs and raise nutrition when substituting for other 
locally produced proteins such as ground beef and mackerel.   

Nutritional Differences When Adding 10g of Soy and Removing 10g of Rice



RESEARCH DRIVERS
Mapping Soybean Processing Facilities

For full project descriptions, pleasevisit: soybeaninnovationlab.illinois.edu
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KEY COLLABORATORS

University of Cape Coast YouthMappers and Catholic Relief Services

YOUTH MAPPERS

SIL collaborated with the University of Cape Coast chapter of Youth Mappers 
to explore and analyze the operations of soy processing facilities in Kumasi, 
Ghana. Through field work and industry interviews, the UCC YouthMappers
found that the major challenges facing the soybean value chain in Ghana were 
the lack of storage facilities, inadequate capital, little to no access to credit, 
and poor road conditions.

The UCC team’s spatial analysis (right) showed the radius of operation for the 
different soybean processing facilities near Kumasi. The YouthMappers team 
determined that because soy meal serves as a raw material to feed mixers 
and poultry farmers, the current location of the processing facilities was ideal.

Spatial Analysis of Soybean Processing Sites



RESEARCH DRIVERS
Building Sustainable Soy Dairy Businesses

For full project descriptions, pleasevisit: soybeaninnovationlab.illinois.edu
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KEY COLLABORATORS

Lilongwe University of Agriculture and Natural Resources (LUANAR) and Feed 
the Future Malawi Ag Diversification Activity

SOY DAIRY 

Soy dairy continues to build momentum in Africa. However, many cooperatives 
and entrepreneurs struggle to sustain their small businesses beyond the donor-
funding period. SIL addressed this ongoing problem by developing a business 
recordkeeping and benchmarking program for soy dairy operations in Malawi. 
The soy dairy producers are trained in business, packaging, new product 
development, record keeping, credit, and finance. 

SIL research demonstrated that the leading costs for soy dairy enterprises are 
packaging materials, sugar, flavoring and soybeans, and fixed costs associated 
with equipment depreciation, food safety compliance, marketing and promotion, 
and building rent. SIL continues to build the network of hundreds of soy dairy 
entrepreneurs across Sub-Saharan Africa through educational resources, videos 
and webinars.

SIL studied the performance and profitability of 
several soy dairy cooperatives across Malawi.  
The results show that the firms struggle to be 
profitable because they operate infrequently as 
they build demand in their communities. While 
they are able to cover their variable costs, their 
low sales volumes do not allow them to cover 
their fixed costs and achieve profitability. SIL’s 
findings highlight the important lessons of good 
recordkeeping and benchmarking when trying to 
build sustainable businesses that flourish beyond 
the donor support phase. 



SUCCESS STORY
Bringing Soy Dairy to the Local Community

Ethel Reuben is a young entrepreneur from the village of Mwawvere in the Michinji
District of Malawi. Ethel began producing soymilk out of her home in 2018. The Feed the 
Future Malawi Ag Diversification Activity provided Ethel, along with hundreds of others 
like her, with a SoyaKit. The kit, sold by Malnutrition Matters, contains all the necessary 
items one would need to produce soymilk and other soy dairy products in their home 
kitchens. The Soybean Innovation Lab provided training to these entrepreneurs on how to 
use the kits properly, as well as business management practices such as proper record 
keeping and accounting to track their profits and expenses.

Over the course of one year in business, Ethel has increased her profits seven-fold. 
Bringing in over 30,000 Malawian kwacha in one month, Ethel has been able to make 
several improvements to her home including sealing the floors and purchasing fabric for 
sheets and window treatments. 

SoyaKit entrepreneurs, like Ethel, are very successful at selling products to their clients on 
a frequent, repeat basis. More than 80 percent of SoyaKit clients buy soymilk on a 
weekly basis, and 60 percent said they normally buy soymilk more than once a week. 
SoyaKit entrepreneurs are also more likely to market their products closer to home and 
in their local community. Ethel Reuben has certainly succeeded in developing a clientele 
that incorporates soy products into household diet regularly, resulting in soy products 
reaching more family members. Ethel has also been successful in disseminating the health 
and nutritional benefits of soy food products, which has helped increase the demand in 
her community for the products she prepares and sells.

Ethel is married and has two children. Very respected in her village, many young women 
look to Ethel for advice and guidance. Ethel owns her own land and uses the Soyakit to 
add value to the soybeans she produces. 

Ethel continues to be one of the top soy dairy producers in her community and continues 
to expand her reach with the SoyaKit. Ethel hopes to save enough money to purchase a 
second SoyaKit so she can double her production efforts, in turn doubling her profit.
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RESEARCH DRIVERS
Gender Responsive Agricultural Development Assessment (GRADA)

For full project descriptions, pleasevisit: soybeaninnovationlab.illinois.edu
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KEY COLLABORATORS

SIL Researchers, Technicians, and Implementing Partners 

SIL Turns Lens Inward to Assess Gender Responsiveness in its Programs and 
Among its Partners

SIL-developed the Gender Responsive Agricultural Development Assessment (GRADA) 
survey tool. The GRADA-SIL measures the extent to which gender responsiveness is 
considered and integrated into SIL’s programs and initiatives. The GRADA-SIL also 
assesses gender balance within the SIL team’s composition, encouraging technical and 
implementing partners to evaluate gender responsiveness in both our programming and 
our own organizational structure. The survey is implemented with SIL researchers, 
technicians, and partners in more than 7 countries and 44 public and private-sector 
organizations. 

By turning a critical lens inward, the SIL team seeks to determine appropriate entry points 
to improve our efforts to increase soybean productivity and sustainability among both 
men and women farmers. 

Results from the first wave of the GRADA-SIL survey highlighted the 
need for heightened awareness among the SIL team and partners of 
gender inequalities in agriculture that negatively impact women 
farmers’ productivity and participation in the soybean value chain. 
Such findings highlight the critical need to continuously embed gender 
responsiveness into agricultural development activities as well as 
educate research teams and implementing partners as to what 
gendered barriers to agricultural productivity may look like across 
different scenarios and contexts. 



PARTNERSHIPS FOR DEVELOPMENT
Innovation Labs as Catalysts

To find out how you can become a partner, contact us at: soybeaninnovationlab@illinois.edu
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Investment in production, logistics, and marketing in Africa can be difficult because markets are at a formative stage and risks are 
high. The result is the lack of new technology for the African market. SIL identified this problem and addressed it through the 
Soybean Management with Appropriate Research and Technology (SMART) Farm. SIL’s SMART farm operates in Ghana, Ethiopia, 
Zambia, Malawi, and Mozambique to provide industry with a high-quality and low-cost platform for introducing new technologies 
for adoption by African producers. Firms like BASF and Omya come to SIL to test products for regulatory approval and to provide 
credible third-party evidence about the performance of the product under local conditions. The partnership allows companies like
BASF and Omya to introduce new technologies to Sub-Saharan Africa in a low-cost, low-risk manner, supporting private sector 
development. BASF can test the effectiveness of new crop protection & inoculum products, getting these new developments to the 
market faster. Omya, together with SIL’s SMART Farm, tests a concentrated liming product to eliminate the large bulk handling
problem small holders face when using traditional methods to raise soil pH. SIL’s partnerships contribute to the advancement of 
private sector development; and by doing so, helps practitioners get the tools, technologies, and innovations they need.

Good Nature Agro (GNA), a seed supplier in 
Zambia, is a Pan-African Soybean Variety Trial 
(PAT) operator. SIL’s partnership with companies 
like GNA allow us to fast-track the introduction and 
testing of commercial soybean varieties sourced 
from across Africa, the U.S., Australia, and Latin 
America. This provides the private sector, farmers, 
and processors with access to a broader selection 
of seed than what is currently available in Sub-
Saharan Africa. GNA also offers their networks of 
soybean outgrowers input bundle options on credit 
to boost soybean yields and in turn increase profits 
for both the growers and companies.

Supported by a grant from ADM Cares, SIL is 
able to host workshops across Sub-Saharan 

Africa to train local fabricators how to 
manufacture, repair, and service SIL’s Multi-Crop 

Thresher. Built locally from locally sourced 
materials by a local workforce, SIL’s thresher is 40 
times faster than manual threshing, reduces post-

harvest loss by 35%, and only requires 2 
operators. Through partnerships with companies 

like ADM, SIL is getting closer to solving many of 
the problems of affordability and availability 
that prevent Africa’s smallholder farmers from 

scaling up production and increasing profit. 



For more information,contact:

Soybean Innovation Lab
167 National Soybean Research Center

1101 W. Peabody Dr.
Urbana, IL 61801  

soybeaninnovationlab.illinois.edu
soybeaninnovationlab@Illinois.edu
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