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Opening Address
by APBA President

Honorable Minister of Agriculture and Animal Resources of Rwanda, Dr. Gerardine Mukeshimana
Minister of State of Agriculture and Animal Resources of Rwanda, Dr. Jean-Chrysostome Ngabitsinze
President of the Alliance for a Green Revolution in Africa, H.E. Dr. Agnes Kalibata
Commissioner of Rural Economy and Agriculture of the Africa Union Commission, H.E. Ambassador Josefa Sacko
Executive Chairman of AKADEMIYA2063, Dr. Ousmane Badiane,
Global Director, Genetic Innovations, CGIAR & DG of the International Potato Centre, Dr. Barbara Wells
Chief Scientist of the Bureau of Resilience and Food Security, USAID, Dr. Robert Bertram
Distinguished Members of the African Plant Breeders Association
Distinguished Ladies and Gentlemen
Friends from the Media
All Protocols Observed

Permit me first to thank my colleagues and friends of the African Plant Breeders Association (APBA) fraternity who 
elected nine members, including myself, as Executives to serve our noble Association and the people of Africa. The 
unanimous decision that the members took at our inaugural Conference in Accra, Ghana, two years ago has brought 
us this far. 
It is my pleasure to deliver this address at our second Conference where we are already showing that the APBA is pre-
pared to bring about the urgent and unprecedented changes that the nations of our dear continent so badly need to 
join the ranks of the developed nations in the agricultural development space.
Let me welcome you all, online and in-person participants to the second conference of the APBA.
When we started planning for this Conference in October 2020, there were uncertainties about how the planning 
would go. Our worse enemy, the COVID-19 pandemic, challenged us all and our initial plans to hold the Conference at 
Makerere University could not materialize. 

We are delighted that this Conference is being streamed live from one of Africa’s finest cities, Kigali to 701 registered 
participants in 62 countries around the world. 
Hosting this event in Kigali,Rwanda would not have been possible without the generous support of one of Africa’s fin-
est ladies, H.E. Dr. Agnes Kalibata who has proven to the world that the gender card is a card of excellence and a card 
of results. AGRA’s President, now a global champion of Food Systems Transformation, opened her great institution, 
the Alliance for a Green Revolution in Africa, to us as a planning partner and placed key persons to positions to work 
with APBA’s Executive Committee.

Mr. Chairman, I call on all gathered at this conference to join me in a round of applause as an expression of apprecia-
tion to Dr. Kalibata for the support that she gave to the APBA. We thank Mr. Jean Paul Ndajigimana of the AGRA Office 
in Kigali for the partnership to plan APBAConf2021. We also gratefully acknowledge the Hon. Minister of Agriculture 
and Animal Resources of Rwanda, Dr. Gerardine Mukeshimana, and the Minister of State of Agriculture and Animal 
Resources, Dr. Jean-Chrysostome Ngabitsinze, for their support during our advance visit to Kigali a month ago.

We also thank the African Union Commission for selecting the APBA to lead the working group on plant genetics 
resources management under the African Seed and Biotechnology Platform, the BHEARD of the USAID, the CGIAR, 
BAYER and several other partners indicated in the APBA brochure for the support they gave in the planning process.
Planning amidst the pandemic has been challenging and we appreciate all those who have supported us in diverse 
ways. 

Mr. Chairman, Distinguished Ladies and Gentlemen, two years ago in Accra, the APBA story was shared. Today, we 
have captured the story in the Conference brochure. We cannot say it often enough that the APBA would not be 
where it is today if AGRA had not opened conversations with the National Association of Plant Breeders of North 
America and carrying some of us along in our initial conversations. We acknowledge all the brains behind the estab-
lishment of AGRA and all those who today are championing the course of the African Green Revolution.

Mr. Chairman, Distinguished Ladies and Gentlemen, a number of the next generation of leaders were instrumental 
in the establishment of the APBA. Today, I salute them all for granting me the privilege of leading an institution that 
I believe will become a major driver of the genetic innovation needed to transform the food systems on this great 
continent.

I cannot overemphasize the urgent need for improved, resilient, nutritious, productive and market driven varieties of 
Africa’s staple crops in farmers’ fields on the continent.
It is in this vein that we have chosen the theme, “Accelerating Genetic Gains in Plant Breeding for Resilience and 
Transformative Food Systems and Economic Growth in Africa” for this year’s Conference.

Mr. Chairman, Distinguished Ladies and Gentlemen, if we do not build resilience into our crop plants in the fields us-
ing technologies, tools and methods that are efficient and effective in the short to medium term of three to five years, 
we shall miss out on the UN call when stock is being taken in 2030. Never again do we want to hear that Africa was 
the continent that fared poorly on a global call like we did on the MDGs. 
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Even before the COVID-19 pandemic, Africa was not on track to meet SDG2. The COVID-19 pandemic has taught us 
some important lessons. We now know that if we do not innovate urgently to build self-reliant systems, we cannot 
change the course of development in Africa. We do not want to be caught in Einstein’s trap — doing things the same 
way and expecting different results.
We know too well that we can fool African farmers but once only. Our farmers are very smart. Varieties without built-
in resilience against physical and biological stresses will be thrown away and our farmers will go back to their own 
varieties that they have maintained over the years, which give them “nothing but something” to keep them in their 
resource-poor state. 
The world is facing unprecedented challenges as human activities continue to deplete natural resources and destroy 
the environment as climate change continues to take its toll on agricultural productivity. With nine years remaining 
to eliminate hunger and ensure access to food in a region that will have over 300 million additional mouths to feed by 
2030, we need uncommon partnerships committed to urgent and unprecedented action.

Transformation has to be driven by science, technology and innovation. Our pipeline of  the next generation varieties 
must be farmer and market demanded.
This cannot happen without investments and well-trained scientists who can utilize efficient and effective methods 
in the breeding process to accelerate genetic gains for a step change in our agriculture in the shortest possible time, 
with old varieties giving way to new varieties coming out of impact-driven research.

The continued education of plant breeders in the national agricultural research systems will be crucial for delivery 
of new varieties. Knowledge and skills that keep scientists in the national agricultural research systems current and 
capable of collaborating with scientists in advanced institutions to provide new products to farmers on time is critical 
for success. This calls for strategic partnerships, south-south, south-north, and public-private for impact at scale.
It is in this vein that we have come together as APBA to impact positively on the work of practicing plant breeders 
and the development of nextgen plant breeders. At the APBA, we believe we must network to attract the necessary 
resources to generate the innovations so urgently needed in farmers’ fields.
We believe that together we shall go far.

We are one Africa, and we must envision together the Africa we want. An Africa that is prosperous “Beyond Aid,” an 
Africa that does not outsource its science but works in collaboration with all who seek the Africa we want. We all know 
too well that Africa is the continent with the most capable capacity to feed itself from its own resources. 

The journey to prosperity will not be easy. One thing we know for sure is that it is unlikely that Africa will use a different 
route than the route that has been used by nations which have already developed. Nations like Singapore have been 
intentional in ensuring quality education and have shown that political will makes a big difference. In 2020 alone, 
Singapore spent US$ 20 billion on education. 
America today would not be the America we know if the Morrill Acts of 1862 and 1890 had not been enacted. Let’s look 
at Kansas State University, the first Land Grant University established in 1863. In 2020 alone, Kansas State spent US$ 
218 million on Research and Development. 
We are not asking African governments to spend funds we do not have on R&D.  But, at the minimum, prioritization 
and commitments to science, technology and innovation in the agricultural development space. We can begin with 
something and increase investments on impact driven research over time. 
What has become of the Malabo Declaration? The time has come for us Scientists to obligate African governments 
to get serious about strategic investments for development. We need to spend more than 1% of GDP on agricultural 
research if we wish to sustainably transform our food systems.

Distinguished ladies and gentlemen, education and innovation can bring major step-changes in our lives. 

AGRA has been so impactful in the plant breeding education space. Its flagship programmes WACCI and the ACCI 
have track records which show that we can deliver quality plant breeding education on the continent for the future 
of food and nutrition security in Africa. The two institutions have produced over 200 graduates at the PhD level who 
have developed over 300 farmer-preferred varieties of crop plants and published over 400 research papers. Graduates 
of WACCI have attracted over US$35 million to their research institutions demonstrating the return on investments 
on quality plant breeding education programmes. More importantly, these programmes have built capacity for Africa 
and reduced the brain drain conundrum associated with training our brightest plant scientists in the global North 
and Oceania. 

This morning at the Plant Breeding Symposium, the APBA honored Dr. Joseph D. DeVries, President of the Seed 
Systems Group and Dr. Ronnie Coffman, International Professor & Director of International Programs, College of Agri-
culture and Life Sciences, Cornell University for their instrumental roles in the establishment of the ACCI and WACCI.
We are beginning to witness donor fatigue in sustaining the quality breeding education programmes. They should 
not be left to collapse. It is troubling that we are witnessing a drift away from what Africa needs to prioritize at this 
stage of her development: quality education and innovation. 
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The APBA will, among several likely areas of impact, work towards improving the quality of post-graduate education 
in plant breeding in collaboration with universities across the continent. 

Mr. Chairman, Guest of Honour, Distinguished Ladies and Gentlemen, I believe this convening will be a great learn-
ing opportunity. Our interactions here will lead to networks and collaborations for the establishment of the working 
groups needed for the innovation needed to address the problems that challenge us in Africa.
In closing, let me return to the transformation agenda that I referred to earlier in my address. I said that it is unlikely 
that Africa will use a pathway different from that which developed nations have used. 

• In recent times, the achievements of plant breeding in Europe from 2000 to 2015 have been documented in the 
Noleppa report. Plant breeding did it all, from jobs to productivity increases, environmental protection, income 
generation and improved standards of living in the European Union.

• We do not have to go back to the Green Revolution because that model will not work today. There might not be 
another Norman Borlaug in our world. What we need is an Africa Green Revolution.

• It is the collective work of plant breeders on every crop, in every country on the continent that will put the smiles 
back on the faces of farmers and food on every plate in every home in Africa.

• The Chinese have long cherished growing people. They say if we want to grow a nation for 100 years, you grow 
people not trees or seeds and they have shown that they cannot be wrong. Today, they are building super first-
class universities and investing in science and technology.

• Let’s remember that the state of our universities in Africa will determine our destination in 2030 and 2063. Run-
down universities will lead to run-down nations and a run-down Africa.

• We certainly will not get it wrong if we first transform our universities. 

• I am calling on the African Union, AGRA, CGIAR, the USAID and other Development Partners to invest in the APBA 
and provide full funding for strengthening the Secretariat of the APBA to drive the agenda of the APBA.

• A strong, vibrant and sustained APBA will be more than half of the job done. We cannot fail the people of Africa. 
We envision the Africa We Want by offering to study plant breeding at the graduate school level. We are only 
asking for smart investments to be made in plant breeding so we can put into practice what we plant scientists 
are trained to do. Without further investments in plant breeding, hunger will ensue and Africa’s agriculture will 
fail its people.

It is my hope that APBAConf2021 will be a resounding success and some pledges will be made to strengthen the 
APBA.

National associations will pitch to host APBAConf2023 on Friday and I hope our next Conference will be an even more 
impactful event. 

May God bless the APBA, May God bless Africa, And, May God Bless our world. Thank you!

Eric Yirenkyi Danquah, PhD (Cantab)
Professor of Plant Molecular Genetics, University of Ghana
Founding Director, WACCI
2018 Laureate, GCHERA World Agriculture Prize
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Main Speakers -
Opening Ceremony

Keynote Speakers

H.E. Dr. Agnes Kalibata
President, AGRA

H.E. Amb. Josefa Sacko 
Commissioner,

ARBE, AUC 

Dr. Barbara Wells
Global Director,

Genetic Innovation,
CGIAR

Dr. Gerardine Mukeshimana
Hon. Minister of Agriculture and 

Animal Resource,
Rwanda

Aggie Asiimwe Konde
Vice President, Program 

Development & Innovation, 
AGRA

Dr. Ousmane Badiane
Executive Chairperson, 

AKADEMIYA2063

Prof. Eric Yirenkyi Danquah
President, 

APBA

(Guest of Honour)

(Facilitator)

(Chairman)

(Host)

(Special Guest)
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High-Level Panel on Inclusive Transormation 
of Africa’s Agriculture

Dr. Robert Bertram
Chief Scientist, 

Bureau for Resilience 
and Food Security, USAID

Dr. Jean-Chrysostome
Ngabitsinze

Minister of State of Agriculture 
and Animal Resources, 

Rwanda

Dr. Klaus Eckstein
C.E.O. Bayer, 

Southern Africa

Prof. Julia Sibiya
Vice President, 

APBA 

Dr. Jacqueline Hughes 
Director-General,

ICRISAT

Prof. Michael Abberton
Director, West Africa Hub

(IITA), Ibadan, Nigeria

Dr. Clare Mukankusi 
Senior Scientist, 

Alliance of Bioversity 
International and 

CIAT, Uganda

Dr. Joseph DeVries 
President,

Seed Systems Group

(Moderator)
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Monday, October 25, 2021

10:00 - 12:00 (CAT)

12:00 - 14:00 (CAT)

Enhancing teaching and learning for plant breeding educators in Africa 
workshop

Organized by: West Africa Centre for Crop Improvement and Iowa State 
University

Opening remarks
Dr. Michael Retallick, Professor & Department Chair, Agricultural Education 
and Studies Iowa State University

Instructor Guides (IGs) for PBEA teaching resources
Dr. Agyemang Danquah & Dr. John S.Y. Eleblu, WACCI, University of Ghana

Live demonstrations on how to access IGs and teaching resources (on the 
WACCI-PBEA website)
Dr. Daniel Dzidzienyo, WACCI, University of Ghana

Pedagogical Training
Dr. Beatrice Ifie, WACCI, University of Ghana

Closing remarks and workshop evaluation
Dr. Michael Retallick, Professor & Department Chair, Agricultural Education 
and Studies Iowa State University
Dr. Theresa Ankamah-Yeboah, WACCI, University of Ghana

Room 1: Building a Modern Breeding Pipeline – Key components and 
strategies

Organized by Excellence in Breeding

Introduction to EiB and workshop
Biswanath Das (EiB NARES coordinator, Nairobi) 

Understanding market needs and priority setting
Agnes Mbugua (EiB, marketing specialist, Nairobi)

Setting up a targeted, product profile orientated, breeding program
Dorcus Gemenet (EiB breeding scheme optimization expert, Nairobi) 

Integrative Genomic Resources for speeding up public breeding pipelines  
case studies in Africa
Ana Oliveira (EiB genotyping coordinator)

Importance of mechanization and modern phenotyping tools to improve 
breeding operations
Vinicius da Ro-cha (EiB mechanization specialist ESA) 

Data management – why and how? EBS intro
Young Wha (EiB lead for EBS development, biometrics, Mexico)

Fitting all the jigsaw pieces together to make a wholistic pipeline
Dragan Milic (EiB CGIAR support specialist ESA)

Programme
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Room 2a: Plant Genetic Resources Management 
Organized by:  the APBA AUC-ASBP Working Group

Introduction
Prof. Peter O. Aikpokpodion

Welcome Address by President, APBA
Prof. Eric Y. Danquah

PGRM-WG Terms of Reference and Activity Update
Prof. Peter O. Aikpokpodion

Status of PGR Management in West and Central Africa
Dr. Lawrence Aboagye & Dr. Ousmane Ndoye

Status of PGR Management in South Africa
Dr. Justify Gotami Shava and Dr. Kingstone Mashingaidze

Status of PGR Management in East Africa
Dr. John Adriko

PGR Long-term Storage and Conservation effort: A case study
Dr. Joe Tohme & Dr. Sognigbe N’danikou

Room 2b: Improving and Modernizing Plant Breeding in Africa for Speed, 
Efficiency and Precision

Organized by the Research and Variety Development and Seed Production 
working group of  AUC-ASBP 

Panelists:

• Dr. Elizabeth Parkes
• Dr. Godfrey Asea
• Dr. Humberto Gomez
• Prof. Joseph A. N. Asiwe
• Dr. Emmanuel Okogbenin

Open Discussions - Participants of the AUC- ASBP Workshops on Plant Genetic 
Resource Management, and Research, Variety Development & Seed Production

Reserved Business -  ASBP Working Groups on Plant Genetic Resource
Management, and Research, Variety Development & Seed Production

Modernization approach being implemented with NARES – process and 
examples
Lennin Musundire (EiB NAR-ES support specialist, Nairobi)
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Room 2: Seed systems for smallholders in Africa for food security crops special 
panel
Organized by Michigan State University

Panel Lead/Moderator:  
Dr. Krista Isaacs, Director of Seed Systems Program, Department of Plant, Soil and 
Microbial Sciences, Michigan State University, East Lansing, Michigan, USA E-mail: 
isaacskr@msu.edu 

Panel Member Representation:
• Dr. Aghan Daniel 

African Seed Trade Association (AFSTA), Kenya
• Dr. Margaret McEwan 

International Potato Center, Nairobi, Kenya

14:00 - 16:00 (CAT) Room 1: Partnerships for impactful plant breeding workshop
Organized by the Pan Africa Bean Research Alliance (PABRA)

Chairperson/Moderator
Robin Buruchara

Introduction and history of PABRA: PABRA perspectives and PABRA model and 
bean corridor approach
Jean-Claude Rubyogo

Key note speaker: Rob Bertram; USAID

Accelerating breeding progress for common bean
Clare Mukankusi

DG RAB/Agriculture Modernization Department in the Ministry of Agric Rwanda/
Minister of Agriculture

Foresight and market segmentation for common bean
Eliud Birachi/Enid Katungi (The Alliance)

Partnerships in common bean breeding
Shylet Tsekenedza (CBI-DRSS-Zimbabwe)

Common Bean Seed systems
Nepomuscene Ntuzamazina (ISABU-Burundi)

Common bean aggregation
Elvis Rwema (BRG-Rwanda)

Gender, diversity and inclusion in common bean breeding and utilization of 
products
Eileen Nchanji (The Alliance) 

1. Perspectives of the Genetic Initiative of the OneCGIAR – Global Director: 
Genetic Innovation 
Barbara Wells (CIP)

2. Perspectives of Development partner on the PABRA model of variety devel-
opment and utilization: 
Eric Huttner (ACIAR) / Jeff Ehlers (BMGF), Kelly Thompson (GAC)
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Tuesday, October 26, 2021

08:00 - 15:00 (CAT)

09:00 - 11:00 (CAT)

Registration of participants

Plant breeding education in Africa symposium
Conversation of the Patrons of Rockefeller and AGRA-funded quality PhD Plant Breed-
ing Education programs in Africa

Facilitated by Dr. Eugene Terry, Executive Director, ATECHO & Associates and Dr. Rufaro 
Madakadze, Senior Programs Officer, AGRA

Panelists 
• Dr. Joseph DeVries, President, Seed Systems Group
• Dr. Ronnie Coffman, Director, IP CALS, Cornell University
• Prof. Mark Laing, Founding Director, ACCI, University of KwaZulu-Natal
• Prof. Eric Danquah, Founding Director, WACCI, University of Ghana

Presentations by Alumni of African Centre for Crop Improvement, University of 
KwaZulu Natal and West Africa Centre for Crop Improvement, University of Ghana

Moderators: Dr. Rufaro Madakadze, Senior Programs Officer, AGRA & Prof. Mark Laing, 
Founding Director, ACCI, University of KwaZulu-Natal

Alumni
Chapwa Kasoma, ACCI

• Mr. Mark Edge 
Bayer Crop Science Corporation, USA

• Dr. Chiaka Diallo, 
Institute Polytechnic Rural, Katibougou, Bamako

• Dr. Esther Njuguna-Mungai, 
International Livestock Research Institute, Nairobi, Kenya

• Dr. Munyaradzi Jonga, Seeds Production Manager 
Africa Agricultural Technology Foundation (AATF), Kenya;
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11:00 - 13:00 (CAT)

Presentation of Distinguished Awards for Meritorious Service: Contribution to Plant 
Breeding Human Capacity Development in Africa, presented to 

1. Dr. Joseph DeVries, President, Seed Systems Group, Kenya  
2. Dr. Ronnie Coffman, Director, IP CALS, Cornell University, USA

Parallel Sessions I
Room 1: Maize breeding for abiotic and biotic stress tolerance
Chair: Dr. Damaris Odeny, Principal Scientist & Cluster Leader – Genomics, Pre-breeding & 
Bioinformatics, International Crops Research Institute for the Semi-Arid Tropics (ICRISAT)

Potential of exotic maize heat stress tolerance inbred line donors in breeding 
programs for abiotic stress tolerance in sub-Saharan Africa
Tinovonga Gonhi, Makerere University Regional Centre for Crop Improvement (MaRCCI), 
Kampala, Uganda

Transgenic Insect- protected and drought tolerant maize provides control of 
stemborer and army worm pests in Kenya
Murenga Mwimali Murenga, Kenya Agricultural and Livestock Research Organization

Fall armyworm response of maize parental lines, experimental hybrids, and 
commercial cultivars in southern Africa
Prince M. Matova, Department of Research and Specialist Services, Harare, Zimbabwe

Efficacy of MON89034 BT trait in conferring fall armyworm resistance in high yielding 
three-way tropical maize hybrids
Pretty Nyaradzo Chingombe, University of KwaZulu-Natal, South Africa.

Effects of drought stress on grain yield agronomic performance and heterosis of 
marker-based improved provitamin-A maize synthetics and their hybrids
Iseghohi Innocent, Federal University Oye-Ekiti, Ekiti State, Nigeria

Genetic parameters among newly developed maize hybrids from tropical and 
temperate inbred lines 
Malven Mushayi, Rattray Arnold Research Station, Harare, Zimbabwe

Room 2: Breeding cereals, legumes and banana
Chair: Prof. Maryke Labuschagne, Professor, Plant Breeding & SARChI Chair in Quality 
and Disease of Field Crops, University of the Free state, South Africa

Application of genomic approaches to harness genetic diversity in two flint European 
landraces to improve ear rot resistance in maize (Zea mays)
David Sewordor Gaikpa, University of Hohenheim, Stuttgart, Germany

Perspectives for genomic selection studies against black sigatoka disease and drought 
stress in Musa spp
Luther Fort Mbo Nkoulou, GBioS, University of Abomey-Calavi, Benin

Optimizing genomic selection approaches for combining reduced cooking time with 
increased bioavailable iron and zinc in east African germplasm of common bean
Winnyfred Amongi, Makerere University, Uganda

Multi-nutrient biofortification of maize (Zea mays L) in Africa: Current status, 
opportunities and limitations
Nakai Goredema-Matongera, Crop Breeding Institute, Zimbabwe

Proposal to release Tgx 1991-22f soybean line for yield potential, adaptability and other 
economically important traits
Florence Kamwana, Chitedze Research Station, Malawi

Resistance to turcicum leaf blight (Exserohilum turcicum) disease in sorghum
Sharon Kweyu Valerie, Makerere University, Uganda

Abush Tesfaye, ACCI
Kiddo Mtunda, ACCI
Dorcas Ibitoye, WACCI
Edgar Traore Valentin, WACCI
Priscilla Francisco Ribeiro, WACCI
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Plenary Session I
Chair: Dr. Thokozile Ndlela, Maize Breeder, CIMMYT

Genomic prediction to deliver heat tolerant wheat to the Senegal River basin
Rodomiro Ortiz, Swedish University of Agricultural sciences (SLU), Sweden

Multivariate genomic analysis and optimal contribution selection predicts high 
genetic gains in cooking time, iron, zinc and grain yield in common beans (Phaseolus 
vulgaris L.) in East Africa
Clare Mukankusi, Alliance of Bioversity International & International Center for Tropical 
Agriculture (CIAT)

Research advances in breeding for resistance to broomrapes (Orobanche spp. and 
Phelipanche spp.) in Cool Season Food Legume Crops  
Amri Moez, Mohammed VI Polytechnic University (UM6P), Morrocco

USAID’s strategy on crops to end hunger
Robert Bertram, Chief Scientist, Bureau for Resilience and Food Security, USAID

Opening ceremony
Facilitator: Aggie Asiimwe Konde, Vice President, Program Development & Innovation, 
AGRA

Remarks by the Chairman
Dr. Ousmane Badiane, Executive Chairperson, AKADEMIYA2063

Opening Address
Prof. Eric Yirenkyi Danquah, President, APBA

Keynote Address 1
H.E. Dr. Agnes Kalibata, President of AGRA & Special Guest

Keynote Address 2
Dr. Barbara Wells, Global Director, Genetic Innovation, CGIAR & Director-General, 
International Potato Centre (CIP)

Keynote Address 3
H.E. Amb. Josefa Sacko, Commissioner, ARBE, African Union Commission (AUC)

Statement from Honorable Minister & Guest of Honour
Dr. Gerardine Mukeshimana, Minister of Agriculture and Animal Resources (MINAGR), 
Rwanda 

High-Level-Panel
Partnerships for the Inclusive Transformation of Agriculture in Africa (Moderator: Dr. 
Robert Bertram, Chief Scientist, Bureau for Resilience and Food Security, USAID) 

Panel
• Dr. Jean-Chrysostome Ngabitsinze, Minister of State of Agriculture and Animal 

Resources, Rwanda
• Dr. Klaus Eckstein, CEO, Bayer, Southern Africa
• Prof. Michael Abberton, Director, West Africa Hub, International Institute of Tropical 

Agriculture (IITA), Ibadan, Nigeria
• Prof. Julia Sibiya, Vice President, APBA 
• Dr. Clare Mukankusi, Senior Scientist, Alliance of Bioversity International and CIAT, 

Uganda
• Dr. Jacqueline Hughes, Director-General, ICRISAT
• Dr. Joseph DeVries, President, Seed Systems Group

Recognition of Special Guest
Executives of the APBA & The Hon. Minister of Agriculture, Rwanda

Closing Remarks by the Chairman
Dr. Ousmane Badiane, Executive Chairperson, AKADEMIYA2063

13:00 - 14:30 (CAT)

15:00 - 18:20 (CAT)
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09:00 - 09:45 (CAT)

09:45 - 10:30 (CAT)

10:45 - 12:45 (CAT)

Keynote Address I
Chair: Dr. Chris Ojiewo – Global Team Lead, Seed Systems, ICRISAT, Kenya

Realigning Plant Breeding for Transformative Change Process for Africa’s 
Development 
Emmanuel Okogbenin, Director of Technical Operations, AATF

Plenary Session II
Chair: Dr. Rajeev Varshney, Research Program Director, Genetic Gains, ICRISAT

Developing Talent and Technology in Africa
Richard Fly, Head of Africa Breeding, Bayer

Innovation from the lab to the fork: Maize for food systems transformation
Kevin Pixley, Deputy Director General for Research (Breeding and Genetics), CIMMYT

Parallel Session II
Room 1: Breeding strategy and genetic gain
Chair: Dr. Chiedozie Egezi – Next Generation Cassava Breeding Project Manager, IITA & 
President, Nigerian Plant Breeders Association

Supporting NARS breeding programs to drive genetic gain on farmers’ fields
Biswanath Das, CGIAR-Excellence in Breeding

Market-led approaches to plant breeding in sub-Sahara Africa: Insights and benefits 
from changing practices
Nasser Yao Kouadio, Alliance of Bioversity and CIAT

Assessment of genetic gain for grain yield and yield related traits of released rice 
varieties in Ghana
Edwyn Yankson Kofi, KNUST Department of Crop and Soil Science

Modernization of rice breeding in Ghana
Maxwell Asante Darko, CSIR-Crops Research Institute, Ghana

Preliminary studies of double-haploid development to speeds hybrid development
in rice
Matilda Bissah Ntowa, CSIR-Plant Genetic Resources Research Institute, Ghana

Evolving a Breeding Program Around Genomic Selection 
Clay Sneller, The Ohio State University, USA

Room 2: Food security, nutrition/biofortification
Chair: Dr. Elizabeth Parkes – Breeder, International Institute of Tropical Agriculture (IITA), 
Ibadan, Nigeria

Wednesday, October 27, 2021

Vote of Thanks
Prof. Enoch Achigan-Dako, Secretary APBA

Cocktail

10:30 - 10:45 (CAT) Break
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12:45 - 14:00 (CAT)

14:00 - 14:45 (CAT)

Lunch

Keynote Address 2 
Chair: Dr. Catherine Ziyomo – Senior Scientist, International Livestock Research Institute 
(ILRI), Kenya

The future diversity of plant gene banks: The evolution of crop conservation 
management 
Stephen Kresovich, Director, ILCI, Cornell University,

Profiling Kersting’s groundnut [Macrotyloma geocarpum (Harms) Maréchal and 
Baudet] cultivars development for improved yield higher amino-acid content and 
resilience under climate change
Mariam Coulibaly, University of Abomey-Calavi, Benin

Establishing genotypic variability and the association between cooking time and 
canning quality traits in diverse common bean accessions in Uganda
Eunice Kesiime, National Crops Resources Institute, Kampala, Uganda

Assessing the performance of promising maize genotypes resistant to aflatoxin 
accumulation in Ghana
Kofi Appiah Jnr, CSIR-College of Science and Technology, Ghana

The African lowland maize landraces reveal different adaptive responses to climate 
change effects
Kingsley B. Adade, Kwame Nkrumah University of Science and Technology, Kumasi, Ghana

Phenotypic diversity for kernel Iron and Zinc concentrations and agronomic 
performance among advanced micronutrient groundnut (Arachis Hypogaea L.) 
genotypes
Rachel Mitei Chemutai Mitei, Makerere University, Uganda

Orange fleshed sweet potato delivery status in West Africa for value chain development
Fernand Silvère Sohindji, Université d'Abomey-Calavi, Benin

14:45 - 16:45 (CAT) Parallel Session III
Room 1: Diversity and genetic variation
Chair: Prof. Enoch Achigan-Dako, University of Abomey-Calavi, Benin

Assessment of variability in yield and proximate composition of nine mungbean (Vigna 
radiata) genotypes in Awka South-Eastern Nigeria
Chiamaka Obasi Chinasa, West Africa Center for Crop Improvement, University of Ghana, 
Legon

Phenotypic divergence analysis in pigeonpea [Cajanus cajan (L.) Millspaugh] germplasm 
accessions
Esnart Nyirenda Yohane, Department of Agricultural Research Services

Genetic variation in groundnut (Arachis hypogaea L) nodulating rhizobia native to 
phosphorus deficient soils of Western Kenya
Velma Okaron, Makerere University Regional Centre for Crop Improvement, Uganda

Population structure and genetic diversity of soybean collections based on single 
nucleotide polymorphism markers
Albert Tsindi, West Africa Center for Crop Improvement, University of Ghana, Legon

Genetic variability heritability and genetic advance of yield and yield-related traits in 
soybean (Glycine max)
Maletsema Mofokeng Alina, Agricultural Research Council, South Africa

NextGen Cassava: Plant Breeding for Africa’s Food Future
Chiedozie Egesi, IITA, Ibadan,Nigeria 

Room 2: Marker assisted breeding and genomic selection
Chair: Prof. John Derera, International Institute of Tropical Agriculture (IITA), Ibadan, Nigeria
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16:45 - 17:00 (CAT)

17:00 - 19:00 (CAT)

Break

Poster Session

Thursday, October 28, 2021

Genome-wide scanning enabled SNP discovery linkage disequilibrium patterns and 
population structure in a panel of fonio (Digitaria exilis (Kippist) Stapf) germplasm
Abdou Razakou Ibrahim Bio Yerima, National Institute of Agronomic Research of Niger 
(INRAN)

Marker-assisted breeding for resistance to blast and Rice Yellow Mottle diseases in 
Ghana
Kirpal Agyemang Ofosu, CSIR-CRI, Ghana

Multi-Trait Genomic Prediction of Micronutrients in Rice Grain
Blaise Pascal Muvunyi, Shenzhen Agricultural Genomics Institute Chinese Academy of 
Agricultural Sciences, China

Implementation of rapid generation advance and marker-assisted selection approach 
to improve breeding efficiency of Africa rice breeding programme
Shailesh Yadav, Africa Rice Center, Côte d’Ivoire

Association genetics in West-African sorghum reveals several loci underlying drought 
tolerance at flowering stage
Fanna Maina, Institut National de la Recherche Agronomique du Niger (INRAN), Niger

Combined selection for productivity and resilience through modified stress tolerance 
indices in a HUW-234 X HUW-468 derived Wheat (Triticum aestivum L.) RIL mapping 
population for heat stress
Sadiah Shafi, SKUAST Kashmir India

Parallel Session IV
Room 1: Marker assisted breeding and genomic selection
Chair: Prof. Victor Adetimirin – Professor of Plant Breeding and Genetics, University of 
Ibadan, Nigeria

New transcriptome-based SNP markers for Noug (Guizotia abyssinica) and their 
conversion to KASP Markers for population genetics analyses
Sewalem Tsehay Wondim, Addis Ababa University, Ethiopia

Validation and utilization of SNP markers for introgression of late leaf spots resistance 
genes in peanut
Benjamin Danso Aboagye, WACCI, University of Ghana

Characterization of cassava germplasm using a low-cost SNP Panel
Ruth Naa Ashiokai Prempeh, CSIR-Crops Research Institute, Ghana

Genome-wide association analysis of bean fly resistance and agro-morphological traits 
in common bean 
Wilson Nkhata, African Centre for Crop Improvements, University of KwaZulu-Natal, South 
Africa

Quantitative trait loci analysis for sweet potato virus disease resistance in the ‘Bxt’ 
mapping population
Winnifred Akech, MaRCCI, Makerere University, Uganda

KASP-based authentication of F1 hybridity in cowpea
Patrick Ongom Obia, International Institute of Tropical Agriculture (IITA), Kano, Nigeria

09:00 - 11:00 (CAT)
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Room 2: Farmer and market preferences
Chair: Dr. Jean Claude Rubyogo, Program Leader, The Alliance of Bioversity International 
and CIAT

Genotype × environment Interaction and stability of cowpea for leaves nutritional 
values: A prerequisite for cowpea Variety Development under South African agro-
ecological conditions
Abe Shegro Gerrano, Agriculture Research Council, South Africa

Assessment of farmer preferences and production constraints of Cowpea (Vigna 
unguiculata (L.) Walp) in Zambia: Implications for breeding
Nelia Nkhoma Phiri, Africa Centre for Crop Improvement, University of KwaZulu Natal, 
South Africa

Farmer’s willingness to pay for improved seed of Kersting groundnut [Macrotyloma 
geocarpum (Harms) Maréchal and Baudet] in Benin and Togo
Aboegnonhou Agossou Chaldia Odette, Genetic Biotechnology and Seed Science 
(GBIOS) FSA UAC Benin Republic

Sociodemographic determinants of local knowledge morphotype classification 
criteria and nomenclature of shea [Vitellaria paradoxa (C.F. Gaertn)] across parklands 
in Benin
Fustelle Merinosy Michee Francisco, Laboratory of Genetics Biotechnology and Seed 
Science, University of Abomey-Calavi, Benin

Farmers’ perceptions on varietal diversity trait preferences and diversity management 
of bush yam (Dioscorea praehensilis Benth.) in Ghana
Adeyinka Adewumi Saburi, University of Cape Coast, Ghana

Genotype-by-environment interaction and farmers’ participatory selection of orange-
fleshed sweet potato genotypes for roots yield and yield-related traits in Benin
Idrissou Ahoudou, University of Abomey-Calavi, Benin

11:00 - 11:15 (CAT) Break

Keynote Address 3 
Chair: Prof. Kwame Offei – Director, Biotechnology Centre, University of Ghana, Legon 

Plant breeding education in Africa for the transformation of food systems 
Rufaro Madakadze, Senior Programs Officer, AGRA

11:15 - 12:00 (CAT)

Plenary Session III 
Chair: Dr. Jude Obidiegwu – Assistant Director & Coordinator for Yam Programme, 
National Root Crops Research Institute, Umudike, Nigeria

Breeding innovations for genetic gains in farmer’s fields 
Michael Quinn, Director, EiB, CIMMYT, 

Enhancing crop productivity and production of dryland crops in WCA 
Ramadjita Tabo, Research Program Director, ICRISAT, WCA, 

12:00 - 13:00 (CAT)

13:00 - 14:00 (CAT) Lunch

Keynote Address 4
Chair: Dr. Alfred Dixon – Director, Development and Delivery, IITA, Nigeria

Breeding for All; Hunger for None
Michael Graham, Head of Plant Breeding, Crop Science Division, Bayer, St. Louis, MO, USA 

14:00 - 14:45 (CAT)
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15:30 - 16:00 (CAT) Break

Keynote Address 5
Chair: Dr. Richard Edema – Director, Makerere Regional Centre for Crop Improvement, 
Makerere University, Uganda

Beyond Women Traits: Analysing gender and social differences for inclusive crop 
varietal design 
Hale Tufan, Cornell University

14:45 - 15:30 (CAT)

17:00 - 18:30 (CAT)

16:00 - 17:00 (CAT)

09:00 - 11:00 (CAT)

Graduate Students Session

Panel Discussion 
Gender-responsive Researchers Equipped for Agricultural Transformation 
(GREAT) - Gender in plant breeding - from training to transformation
Organized by GREAT, Cornell University

Parallel Session V
Room 1: Phenotyping, heterosis and performance  
Chair: Prof. Hussein Shimelis, University of Kwa-Zulu Natal, Pietermaritzburg, South 
Africa

Scoring root necrosis in cassava using semantic segmentation
Nakatumba-Nabende, Makerere University, Uganda

Effect of harvesting time on cassava root yield and cassava brown streak disease root 
incidence and severity among resistant genotypes evaluated in in Tanzania
Edda Mushi Elisei, International Institute of Tropical Agriculture, Dar es Salaam, Tanzania

Field evaluation of common bean genotypes for reaction to anthracnose in South 
Africa.
Army Makweya Payazi, University of South Africa, South Africa

Relationships between yield and its components for common bean (Phaseolus 
vulgaris L.) in Burundi
Eric Nduwarugira Leonard, Institut des Sciences Agronomiques du Burundi

Correlation and path-coefficient analyses of yield and vegetative traits of tall coconut 
accessions
Odufale Oladapo, Nigerian Institute for Oil Palm Research Benin-City, Nigeria

Soybean phenotyping for rapid variety breeding using satellites and artificial 
intelligence
Emmanuel Ngonga Muteba, International Institute of Tropical Agriculture (IITA), DARA

Room 2: Breeding for stress tolerance and nutrition
Chair: Professor Happiness Oselebe – Professor of Plant Breeding & Genetics, Ebonyi 
State University, Abakaliki, Nigeria

Effect of environment on finger millet (Eleusine coracana) grain nutrient content.
Henry Ojulong Fred, ICRISAT, Zimbabwe

Friday, October 29, 2021
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11:00 - 11:15 (CAT) Break

Keynote Address 6
Chair: Prof. Pangirayi Tongoona – Associate Director, Breeding Programmes, WACCI, 
University of Ghana

Plant Breeding and Genetic Innovations in the Dryland Crops 
Arvind Kumar, Deputy Director-General, Research, ICRISAT

Workshops
Room I
Strategic interventions in seed systems of many left behind African countries will 
propel Africa’s agricultural transformation
Organizers: Seed Systems Group

Room 2
Market-led approaches to plant breeding in Sub-Sahara Africa Insights and benefits 
from changing practices
Organizers: Demand-Led Breeding

11:15 - 12:00 (CAT)

12:00 - 13:00 (CAT)

13:00 - 14:00 (CAT)

14:00 - 16:00 (CAT)

Lunch

APBA Business Meeting and Closing Ceremony

Development of high yielding bacterial wilt resistant tomato (Solanum Lycopersicum L.) 
lines
Sandra Odonkor Esi, West Africa Centre for Crop Improvement, University of Ghana, Legon

Genetic potential of single-cross hybrids under low nitrogen stress and optimal 
conditions
Fortunate Makore, University of Zimbabwe, Harare, Zimbabwe

Analysis of genotypic performance and genotype x environment interaction of Bambara 
groundnut (Vigna subterranea [L.] Verdc) genotypes under South African agro- 
ecological conditions
Nomathemba Majola Gloria, Agricultural Research Council, South Africa 

Next generation plant breeding strategies: The microbiome
Frank Magama, Kutsaga Research Station, Zimbabwe

Breeding strategies for improving mungbean for common bacterial blight and drought 
adaptation
Joyce Tollo Awino, Egerton University, Kenya
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Abstracts -
Keynote Addresses

Realigning plant breeding for transformative change process for Africa’s development

Emmanuel Okogbenin 
Director of Technical Operations, AATF

Correspondence: e.okogbenin@aatf-africa.org

Abstract:
Africa’s rapidly growing population and its rising food import bills in the face of slow improvement pace
in agricultural productivity in the last decade makes it the most vulnerable continent to food crisis. Over80% 
of African food needs are plant based.  While classical plant breeding has long been highly instrumental 
and recognized in improving food productivity through the development of improved varieties, it is equally 
paradoxical to mention that adoption of these improved varieties has as well been significantly low due 
to non-alignment with user needs.  Juxtaposed to the high agricultural GDPs of African countries, the 
economic growth and development of Africa is therefore highly hinged on agriculture and by extension 
largely on plant breeding.  The paradigm shift from subsistence to market economy in line with UN SDGs 
and Africa 2063 agenda of the AU requires new concepts for modern breeding to achieve zero hunger, 
alleviate poverty, improve livelihoods, and reduce malnutrition for better health. Plant breeding strategies 
that rapidly accelerate genetic gain and addresses unique commercial traits critical to expanding agri-
business opportunities for farmers, are therefore fundamental to transformative change process. Africa 
must therefore build strong capacity in biotechnology applications (marker aided breeding, genomics, 
genetic engineering, genome editing and new plant breeding techniques), artificial intelligence breeding, 
to enhance product development precision.  Public-private partnerships, product, and market profiling to 
guide needs analysis, gender-based breeding, post-harvest losses reduction traits, and adaptation traits 
for climate smart agriculture are essential key elements of demand-driven breeding required to build 
sustainable transformative change process for the continent’s development

The future diversity of plant gene banks: The evolution of crop conservation management

Stephen Kresovich 
Director, Innovation Lab for Crop Improvement (ILCI), Cornell University 
Correspondence: sk20@cornell.edu

Abstract:

Over the past 50 years, a global system of more than 1,750 national and international gene banks has 
proliferated to conserve, and ultimately utilize crop genetic diversity.   These collections currently hold 
approximately seven million accessions representing elite breeding materials, land races, and weedy and 
wild species.   Despite a singular focus on crop conservation and use, these collections vary greatly in 
strategic planning and operational breadth and effectiveness.  The goals of this presentation are twofold: 
(1) to highlight the breadth of current global priorities and capabilities, and (2) to postulate how recent 
advances in agricultural/life, computational, and social sciences may impact gene bank goals, operations, 
and the outcomes with critical stakeholders.

Plant breeding education in Africa for the transformation of food systems 

Rufaro M Madakadze1, Danquah E. Y.2 and Laing M.3

1Alliance for a Green Revolution in Africa
2West African Centre for Crop Improvement
3African Centre for Crop Improvement 
Correspondence: rmadakadze@agra.org

The need for a critical mass of scientists trained in plant breeding, with conventional and molecular ex-
pertise to develop resilient, climate-smart, and nutritious varieties with farmer preferred traits needed for 
food security, sustainability and economic development is critical in food systems development. In 2006 



APBAConf2021 19|

there were less than 500 active plant breeders in 13 countries that were scattered all over the countries, 
most of whom did not have any money to conduct effective research.  To address these issues The Alliance 
for a Green Revolution in Africa (AGRA) invested in education and training of plant breeders in African 
institutions working on priority African crops as well as funded the operational costs of over 100 breeding 
programs of NARS scientists. AGRA started investing in education and training of plant breeders in 2006 
starting by funding PhD plant breeding training at the African Centre for Crop Improvement (University 
of KwaZulu Natal, South Africa, a program started by the Rockefeller Foundation in 2002 and expanded to 
the West Africa Centre for Crop Improvement at the University of Ghana in 2007. These 2 centers to date 
have trained over 200 PhD plant breeders in Africa with 152 of these funded by AGRA.  AGRA also funded 
14 institutions in 10 African countries to train 339 MSc plant breeders and 3 institutions to train 152 plant 
breeding research technicians. Most of the institutions and programs funded by AGRA to build capacity 
of plant breeders are continuing the process albeit at lower levels for others.

AGRA-funded scientists in plant breeding constitute 40-50 percent of all active plant breeders in the 
NARS of Rwanda, Malawi, Mozambique, Burkina Faso, Mali, and Niger. The trained scientists are manag-
ing 60 percent of all active crop improvement research programs in their countries. The scientists worked 
on over 20 crops including maize, rice, sorghum, teff, finger millet, pearl millet, common bean, faba bean, 
groundnut, cowpea, soybean, chickpea, pigeon pea, sweet potato, cassava and banana highlighting the 
diversity needed for improved resilient food systems. The scientists have to date released +300 improved 
varieties of a wide range of priority African crops that are drought-, disease-, insect pest-tolerant, early 
maturing and some more efficient in nutrient uptake, making them more resilient. The improved crop 
varieties include the first finger millet varieties released in Kenya, first sweet potato and hybrid pearl millet 
varieties in Burkina Faso, Cassava Brown Streak and Cassava Mosaic Disease tolerant varieties in Tanzania 
among others. The adoption of these varieties is high due to the agroecology based participatory plant 
breeding methodologies accommodating farmer preferred traits.  

Other institutions that have built capacity of plant breeders in Africa include the Forum for Agriculture 
Research in Africa’s (FARA) ‘Strengthening Capacity for Agricultural Research and Development in Africa” 
(SCARDA) in 2007 to 2010 and currently the World Bank ACE programs. The University of California Davis 
“African Plant Breeding Academy” that builds capacity of mid-career plant breeders working on a wide 
range of crops including orphan crops on current technologies is critical and needs to be scaled out. Gov-
ernment and Private Sector investments are needed to scale out the building of capacity of plant breed-
ers in Africa for improved food systems. 

Breeding for all; Hunger for none

Michael Graham
Bayer, St. Louis, Missouri, USA
Correspondence: hat36@cornell.edu
 
Abstract: 
For many centuries, plant breeding has played a critical role in the development of new germplasm that 
are adapted to diverse growing conditions, increase productivity, and have favorable agronomic and qual-
ity attributes. Predicated climatic changes put at risk some, if not all, of our recent progress and a par-
adigm shift is needed in plant breeding to continue realizing new genetic gains. Recent advancement 
in technologies such as biotechnology, genome editing, advance marker technology, automated phe-
notyping, and data science (among many others) will significantly contribute to solutions for this chal-
lenge. Moreover, the continued evolution of our organizational approach is needed to leverage our global 
germplasm and data ecosystem to design the next generation of products. At the core of this is working 
through broader public/private collaborations and improving knowledge transfer. This presentation will 
share Bayer’s journey and perspectives of how we meet some of these future challenges and meet our 
quest for breeding for all and hunger for none.

Beyond women traits: Analysing gender and social differences for inclusive crop varietal design

Hale Tufan
Co-director, Gender Responsive Researchers Equipped for Agricultural Transformation (GREAT) Cornell 
University
Correspondence: hat36@cornell.edu
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Abstract:
The process of crop improvement is rapidly shifting globally. Borrowing frames of thinking from the private 
sector, public sector crop breeding programs are shifting towards “market intelligent” or “demand-driv-
en” crop varietal design. This intention of responding to producer, processor and consumer demand, and 
market dynamics has brought greater attention to the need of gender+ focused value chain analyses, trait 
preference studies and on farm trials. In the midst of this change, there is a growing need for innovation 
in methods, as well as bigger picture thinking around how to integrate different streams of qualitative 
and quantitative social science research, and interpret findings to guide crop breeding. This presentation 
outlines an integrated and interdisciplinary approach piloted under the Nextgen Cassava project in Ni-
geria and Uganda. Results shown will outline experiences with new methods to capture the relationship 
between gender and social difference, trait preference, and on farm varietal choice. We draw from past 
qualitative gendered food mapping and trait focused studies, quantitative marketing tools for conjoint 
analysis, and lastly citizen science on farm trials. Our results illustrate the high variability and complexity 
arising from considering social differences, as well as household level information such as food security 
status and poverty level create a challenge for breeding programs to prioritize their varietal design pro-
cesses. 

ICRISAT’s research & development innovations for delivering agriculture solutions to small-holder 
farmers in dryland regions of Africa and Asia

Arvind Kumar
International Crops Research Institute for the Semi-Arid Tropics, Patancheru, India
Correspondence: 

Abstract:

Agriculture in dryland regions suffer largely from water scarcity, and low productivity, which coincide with 
widespread poverty and malnutrition. The dryland regions are traditionally a major source of nutri-cereals 
such as millets and sorghum and protein rich legumes and have a great potential to significantly contrib-
ute to ensure food and nutritional security in these regions and beyond. However, poor access to new vari-
eties and technology as well as the poorly functional input and output markets and underdeveloped value 
chains are one of major factors which hinders in taping the potential of these nutritious foods. Therefore, 
ICRISAT and its partner institutes are using a systemic approach to build capacity of all the value chain 
actors especially farmers, women and youth, the infrastructure and improved governance of value chains 
supported by an enabling policy environment to achieve increased farmers’ participation in the markets 
and value of production, resilience and farm profitability. For instance, ICRISAT is developing climate re-
silient, high yielding and highly nutritious crop varieties by harnessing the full potential of breeding and 
genomics innovations. In parallel, appropriate agronomy packages are being developed with partners 
to realize the full genetic potential in farmers’ fields as well as addressing the issue of climate change, 
soil-land degradation and increasing productivity and income of small holder farmers. Furthermore, by 
strengthening seed system, creating agri-business opportunities and developing and delivering digital 
innovations, efforts are being made to connect and improve smallholder farmers’ access to markets. In 
summary, ICRISAT is continuously enhancing research-for-development efforts to co-create innovations 
and technologies supporting smallholder resource-poor farmers and transitioning to sustainable farming 
and food systems under drylands and achieve and maintain environmental integrity by avoiding pollu-
tion, biodiversity loss and land degradation in drylands.
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Abstracts - 
Plenary Sessions

Genomic prediction to deliver heat tolerant wheat to the Senegal River basin

Bassi F.1, Kabbaj H.2, Sall A.T.2 and Rodomiro Ortiz3

1 International Center for Agricultural Research in the Dry Areas (ICARDA), Rabat, Morocco 
2 ICARDA/Institut Sénégalais de Recherches Agricoles (ISRA), Saint-Louis, Senegal
3 Sveriges lantbruksuniversitet (SLU), Institutionen för växtförädling (VF), Alnarp, Sweden
Correspondence: rodomiro.ortiz@slu.se

Abstract:
This research provides insights on durum wheat tolerance to warming climates with the aim of pyramid-
ing multiple sources of heat tolerance through genomic prediction of breeding values (GEBV) for selec-
tion. Days to heading, days to maturity, plant height, tillering capacity, grain yield (GY) and 1,000-kernel 
weight were the traits evaluated in the Senegal River Basin, where temperatures vary across the growing 
cycle with warmer temperatures during the grain filling period. The analysis of variance across target 
population of environments revealed significant difference among durum wheat landraces, cultivars and 
breeding lines; environments across the Senegal River; and their interaction effect. Association genetics 
(GWAS) led to identifying most significant quantitative trait loci (QTL) across sites for various agronomic 
traits. The haplotype of the 64 markers underlining 32 QTL was used to describe allelic variations occurring 
for the 9-top yielding durum wheat genotypes, which allows targeting crossing between the top yielding 
lines to maximize the number of positive alleles. Genomic prediction for GY works using simple models. 
Likewise, a small number of DNA markers (< 300) and small training populations (TP) may be enough for 
getting suitable GEBV, particularly when the TP relates highly to the breeding population (e.g., full-sibs). 
Such an approach may decrease the accuracy of genomic selection but brings savings on expenditures. 
Furthermore, QTL analysis or using DNA markers linked to target genes increase drastically accuracy. 
These results suggest therefore, the value of combining genomic selection with marker-aided breeding 
(e.g., based on GWAS outputs) to improve GY under stress.

Multivariate genomic analysis and optimal contribution selection predicts high genetic gains in 
cooking time, iron, zinc and grain yield in common beans (Phaseolus vulgaris L.) in East Africa

Saradadevi R.1,2, Clare Mukankusi3, Li L.4, Amongi W.3, Mbiu J.5, Raatz B.6,‡, Ariza-Suarez D.6, Beebe S.6, Varsh-
ney R.K.1,8,9, Huttner E.7, Kinghorn B.10, Banks R.G.3, Rubyogo J.-C.11, Siddique K.H.M.1,2, Cowling W.A.1,2

1 The UWA Institute of Agriculture, The University of Western Australia, Perth, Western Australia 6001, Aus-
tralia

2 UWA School of Agriculture and Environment, The University of Western Australia, Perth, Western Austra-
lia 6001, Australia

3 Alliance of Bioversity International & International Center for Tropical Agriculture (CIAT), PO Box 6247, 
Kampala, Uganda

4 Animal Genetics and Breeding Unit, University of New England, Armidale, New South Wales 2351, Aus-
tralia

5 Tanzania Agricultural Research Institute (TARI) Maruku, PO Box 127, Bukoba, Kagera, Tanzania
6 Alliance of Bioversity International & International Center for Tropical Agriculture (CIAT), Cali, Colombia
7 Australian Centre for International Agricultural Research, Canberra, Australian Capital Territory 2617, Aus-

tralia
8 Centre of Excellence in Genomics and Systems Biology, International Crops Research Institute for the 

Semi-Arid Tropics (ICRISAT), Hyderabad 502324, India
9 State Agricultural Biotechnology Centre, Centre for Crop and Food Innovation, Murdoch University, Mur-

doch, Western Australia 6150, Australia
10 School of Environmental and Rural Science, University of New England, Armidale NSW 2351, Australia
11 Alliance of Bioversity International & International Center for Tropical Agriculture (CIAT), Nairobi, Kenya
‡ Current address:  Vilmorin SA, la Menitré, France
Correspondence: c.mukankusi@cgiar.org

Plenary Sessions
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Abstract:
Common bean is a major source of protein, iron (Fe) and zinc (Zn). Long cooking time (CKT) increases 
the time, energy and cost of cooking. BRÍO, B (accurate breeding values predicted from pedigree and 
genomic relationships and correlated traits), R (rapid cycles of recurrent selection on inbred or non-in-
bred progeny, or both), I (index selection based on economic value of traits) and O (optimised mating 
designs), breeding approach that follows concepts from animal breeding is being implemented in East 
Africa for sustainable and superior genetic gain in these traits. Genomic selection was used to predict 
genomic estimated breeding values (GEBV) for grain yield (GY), CKT, Fe and Zn in an African panel of 358 
genotypes in a two-stage analysis. Best linear unbiased estimates (BLUE) for each trait were obtained 
from 898 genotypes across 33 field trials. BLUE in a training population of 141 genotypes were used in a 
multivariate genomic analysis with genome-wide SNP data. Moderate to high genomic heritability was 
found: GY (0.45 ± 0.10), CKT (0.50 ± 0.15), Fe (0.57 ± 0.12) and Zn (0.61 ± 0.13). There were significant favorable 
genetic correlations between Fe:Zn (0.91 ± 0.06), GY:Fe (0.66 ± 0.17), GY:Zn (0.44 ± 0.19), CKT:Fe (-0.57 ± 0.21) 
and CKT:Zn (-0.67 ± 0.20). Optimal contribution selection (OCS) was used to design crossing within four 
market groups. Progeny were predicted to increase GY (12.4%), decrease CKT (9.3%) and increase Fe and 
Zn content (6.9% and 4.6%), respectively, with low achieved coancestry (0.032). BRIO may be applied to 
other crops. 

Research advances in breeding for resistance to broomrapes (Orobanche spp. and Phelipanche 
spp.) in cool season food legume crops  

Amri Moez1, Zouhaier A.2, Imen T.2, En-nahli Y.1 and Mohamed K.2

1 African Integrated Plant and Soil Research Group (AiPlaS), Agro-Bio-Sciences research program (AgBS), 
Mohammed VI Polytechnic University (UM6P) - Morocco

2 Field Crop Laboratory (LGC), Institut National de la Recherche Agronomique de Tunisie (INRAT), Univer-
sity of Carthage, Tunisia

Correspondence: moez.amri@um6p.ma

Abstract:
The broomrapes (Orobanche spp. and Phelipanche spp.) are troublesome holoparasitic plants consid-
ered as one of the major constraints limiting many legume crops cultivation and production in many 
African countries. Under high infested fields broomrape causes important yield loss in many legume 
crops species especially in faba bean (Vicia faba L.), lentil (Lens culinaris Medik.) and grass pea (Lathurus 
sativus) and Chickpea (Cicer arietinum L.). Integrated control management based on genetic resistance 
remains the most effective way to control broomrapes. Breeding for resistance to broomrape in food le-
gume crops, with no complete resistance identified, is one of the most complex due to the specific in-
teractions between the parasite and the host plant. Such interaction involves multiple components and 
resistance mechanisms that need to be brought together at different infection process levels in order to 
develop germplasm with high resistance. Research activities and breeding for resistance to broomrapes 
in food legumes were intensified since 1980s in many countries such as Egypt, Tunisia, Morocco, Ethio-
pia. So far, many faba bean varieties were developed and released in different countries such as Najeh, 
Chourouk, Chams and Zaher in Tunisia, Baraca in Spain and Giza 4, Giza 842, Sakha, Misr1, Misr3 in Egypt. 
These varieties were adopted by farmers at a large scale and significantly contributed to the development 
and rehabilitation of faba bean cultivation in these countries. Good resistance sources to O. crenata were 
also recently identified in both wild and cultivated lentil (Lens spp.) and grass pea (Lathyrus spp.) species 
which could be very useful for the future breeding activities. 

Developing talent and technology in Africa

Richard Fly

Africa Breeding Lead, Bayer Crop Science
Correspondence: richard.fly@bayer.com
 
Abstract: 
A recent article published in “The Conversation” highlighted the importance of robust agricultural re-
search and development programs in food security for Africa. Equally important is the development of 
key skills and talent to drive progress in the development of African Crops. As a leading global agricultural 
company Bayer Crop Science is facilitating the development of both technology and talent. The Plant 
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Breeding division of Bayer Crop Science has recently embarked on a journey of “Precision Breeding”. This 
involves the deployment of world leading technologies such as AI, imagery, molecular technology and 
automation to accelerate the design of a next generation of products for our customers rather than the 
selection thereof. With people development a key pillar of focus for the company we will make sure we 
have the skillset to drive this.

Innovations from the lab to the fork: maize for food systems transformation

Kevin Pixley 

Deputy Director General for Research (Breeding and Genetics), The International Maize and Wheat Im-
provement Center (CIMMYT)
Correspondence: k.pixley@cgiar.org

Abstract:
The maize varieties of the future must nourish a larger population while tolerating increased stresses from 
climate change. Achieving this will require novel approaches to generate and integrate “big data” from 
multiple disciplines, including many “-omics,” to extract actionable knowledge about our crop species 
and their performance in diverse environments. Discovery research, some useful and some more interest-
ing than useful, fills a growing number of scientific journals with countless publications every year. The 
challenge for applied agricultural scientists is to validate and translate – from lab to fork - such knowledge 
from laboratories into technologies for farmers, value chain actors, and consumers. I will describe three 
examples, one mature, one unfolding, and one beginning to translate exciting knowledge from labora-
tories to farmers’ fields and food systems. Biofortification of maize with pro-vitamin A carotenoids inte-
grates biochemistry, genomics, molecular biology, nutritional sciences, food technology, and plant breed-
ing, and leverages social and economic sciences, communications, and marketing to benefit the health 
and wellbeing of consumers. Genome editing of maize for resistance to maize lethal necrosis (MLN) uses 
CRISPR-Cas technology to apply knowledge gained from genomics and bioinformatics analyses, using 
entomology and virology, to develop varieties that will safeguard small-holder farmers’ maize crops from 
MLN disease. Environmental genome-wide association studies (EnvGWAS) integrate genomic data with 
geographical information systems (GIS), climate and soils data to identify likely sources of novel diversity 
for climate-change-adaptive traits among thousands of germplasm bank accessions of maize and other 
crops. Transforming our food systems to be sustainable, climate-change-resilient, and providers of afford-
able nutrition for our growing population will require redesigning agricultural research to enable effective 
translation of discoveries from lab to fork.

Breeding innovations for genetic gains in farmers’ fields 

Michael Quinn 

Director, Excellence in Breeding (EiB), The International Maize and Wheat Improvement Center (CIM-
MYT) 
Correspondence: m.quinn@cgiar.org

Abstract:
This session will draw on the experiences of CGIAR Excellence in Breeding (EiB) in working with NARES 
and CGIAR breeding programs, and highlight key advice and resources. EiB is accelerating the mod-
ernization of crop breeding programs targeting the developing world. We work to achieve a bold vision, 
which is that, “CGIAR-NARES breeding networks generate rates of genetic gain ≥1.5% p.a. and that the av-
erage area weighted age of varieties in farmers’ fields is <10 years.” Drawing from innovations in the public 
and private sectors, EiB helps breeding programs meet this challenge through system-level coordination 
and holistic partnerships that include expert guidance, resources, shared service platforms, and access 
to cutting edge technologies and practices. As an R&D network, CGIAR provides germplasm indirectly to 
farmers through partnerships, and EiB has developed a model for effective CGIAR-NARES breeding net-
works and for germplasm handover from breeding programs to seed sector partners. This model is built 
on ensuring joint decision-making with partners for final stage promotion of germplasm, and provision 
of high-quality performance data supporting confidence of investment in taking new varieties to market.



Enhancing crop productivity and nutrition in the dryland of West Africa: Challenges 
and opportunities 

Ramadjita Tabo 

Regional Director, International Crops Research Institute for Semi-Arid Tropics (ICRISAT)-West and Cen-
tral Africa, ICRISAT B.P. 320, Bamako, Mali
Correspondence: r.tabo@cgiar.org

Abstract:
West Africa’s dryland is one of the regions with the highest proportion of people living without adequate 
quantity and quality of food to reach their individual and collective potential. Approximately, six million 
people require food assistance, and about 1.6 million under the age of 5 are malnourished. In order to 
break the stubborn grip of hunger, halve poverty and enhance resilience to climate variability and change, 
a strategic agricultural research-for-development plan has been developed to provide sufficient, safe, nu-
tritious, and affordable food while addressing poverty by creating jobs and sustainable livelihoods. Specif-
ically, this involved the development of improved cultivars of dryland crops namely sorghum, pearl millet 
and groundnut that are high yielding, tolerant to diseases, insects, drought and aflatoxin along with im-
proved agronomic practices and agri-business related opportunities. Sorghum varieties with higher iron 
(Fe) and Zinc (Zn) content were released in Nigeria including SAMSORG 45 and SAMSORG 46 with 60% 
increase in grain Fe concentration and 62% increase in grain Zn, respectively compared to the Fe concen-
tration of 35.0 ppm/1g and Zn 25.0 ppm/1 g average in sorghum grain. A millet variety, Chakti that was 
released in Niger in 2018 has over 65 mg/kg iron content compared to the popular farmer varieties. New 
sorghum and millet hybrids have yield advantage of up to 40% over the local varieties. Efforts were made 
to produce quality seeds and stimulate demand and reliable markets, strengthen capacity of various ac-
tors, increase public awareness of their value, and forge a wide range of partnerships.  
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Potential of exotic maize heat stress tolerance inbred line donors in breeding programs for abiotic 
stress tolerance in sub-Saharan Africa

Tinovonga Gonhi1, Kamutando C.N.2, Dari S.2, Zaman-Allah M.A.3 and Magorokosho C.3 

1 Makerere University Regional Centre for Crop Improvement (MaRCCI), P.O. Box 7062, Kampala, Uganda
2 Department of Plant Production Sciences and Technology, University of Zimbabwe, P.O. Box MP167, 

Mount Pleasant, Harare, Zimbabwe
3 International Maize and Wheat Improvement Center (CIMMYT), 12.5 km Peg Mazowe Road, Mount Pleas-

ant, P.O. Box MP163, Harare, Zimbabwe
Correspondence:

Abstract:
Exotic germplasm can be potential sources of genes for abiotic stress tolerance, but these have been poor-
ly exploited in Southern Africa where effects of these stresses are predicted to be huge as a consequence 
of climate change. Here, 14 heat tolerance donor lines were sourced from India and were crossed with 
seven mid-altitude adapted CIMMYT-Zimbabwe released lines using the North Carolina Design II (NCDII) 
mating scheme during the 2017 winter season in Zimbabwe. Exotic lines used as males and CIMMYT-Zim-
babwe lines as female parents yielded 61 F1s which were evaluated alongside three commercial check va-
rieties under five stress and one non-stress environments during the 2017/18 summer and winter seasons 
in Zimbabwe. Line x Tester (LxT) analysis of the multi-environmental trial data detected both significant 
general (GCA) and specific combining ability (SCA) effects for grain yield (GY) performance. Significant 
hybrid x sites interaction effects on GY performance were also identified. Exotic lines with the highest GCA 
effects for GY were identified as CAL1440 and CAL14138. On the contrary, CIMMYT released inbred lines 
that showed the highest GCA effects for GY were CML566 and CML571. The best specific combination was 
a cross done between CML566 and CAL14140. Interestingly, most of the selected high-yielding F1s within 
specific management regimes showed superiority to the best commercial checks particularly under heat 
and random drought stress conditions and they also showed wide adaptation to diverse management 
conditions. Overall, data revealed the immense potential of Indian heat tolerance donor lines in improving 
the abiotic stress adaptation of maize in Southern Africa. 

Transgenic insect-protected and drought tolerant maize provides control of stemborer and army 
worm pests in Kenya

Mwimali Murenga1, Bruce A.2, Tende R.1, Ligeyo D.1, Mugo S.2, Beyene Y.2, Nang’ayo F.3, Oikeh S.3 and Mam-
biri L.K.1 

1 Kenya Agricultural & Livestock Research Organization (KALRO) P.O. Box 57811-00200 Nairobi Kenya 
2 The International Centre for Maize and Wheat Improvement (CIMMYT) P.O Box 1041-0062 Nairobi Kenya 
3 The African Agricultural Technology Foundation (AATF) P.O. Box 30709-00100 Nairobi Kenya
Correspondence:

Abstract:
Kenyan farmers are affected by recurrent droughts in Africa and lose 13.5% of maize grain yield to stem-
borer insect pests. The Water Efficient Maize for Africa (WEMA) project aims at increasing grain yields by 
20-35% under moderate drought and reducing yield losses due to stemborers using both conventional 
and recombinant DNA technologies. A drought tolerance (DT) CspB gene from Bacillus subtilis and an in-
sect resistance cry1Ab gene from Bacillus thuringiensis (Bt) were introduced into elite maize germplasm. 
Seven sets of iso-hybrids differing only in the presence or absence of the respective Bt and DT transgenes 
were grown in trials at the two CFT sites. The iso-hybrids were artificially infested with 20 neonates of Chilo 
partellus at Kiboko and with the Busseolla fusca at Kitale. Inadvertently the Spodoptera frugiperda be-
came the main pest from its natural infestation of the trial about 2-3 weeks after planting at each location. 
Leaf damage was observed from the compounding of stemborers and FAW effects at both locations. At 
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Kitale the leaf damage scores varied from 1.06 to 1.23  for the Bt event while its non-Bt isohybrids scores 
varied from 4.92 to 7.46. The same trend was observed at Kiboko where leaf damage scores varied from 
2.93 to 3.48 for Bt events and 7.04 to 7.86 for non-Bt isohybrids. These results indicated that the transgenic 
stack events controlled both C. partellus and B. fusca stemborers and the invasive fall armyworm at both 
locations and offers significant control of these insect pests in Kenya.

Fall armyworm response of maize parental lines, experimental hybrids, and commercial cultivars in 
southern Africa

Prince M. Matova1,3,4, Kamutando C.N.2, Kutywayo D.1, Magorokosho C.3 and Labuschagne M.4

1 Department of Research and Specialist Services, Harare, Zimbabwe
2 Department of Plant Production Sciences and Technologies, University of Zimbabwe, Harare, Zimba-

bwe 
3 The International Maize and Wheat Improvement Centre, Harare, Zimbabwe
4 Department of Plant Sciences, University of the Free State, Bloemfontein, South Africa
Correspondence:

Abstract:
Fall armyworm [Spodoptera frugiperda (J. /E. Smith); FAW] is negatively impacting sustainable maize 
production, particularly in smallholder farming systems in sub-Saharan Africa. Two sets of germplasm 
(commercial cultivars and experimental hybrids, and local and exotic inbred lines) were evaluated for 
FAW resistance under managed and natural FAW infestation. The objectives were to identify exotic and 
locally adapted materials from this germplasm with good FAW resistance and superior grain yield perfor-
mance under FAW infestation, determine agronomic traits correlated with FAW resistance, and estimate 
the impact of natural FAW infestation on grain yield. Significant genotypic effects on foliar FAW damage, 
ear FAW damage and grain yield were observed. Commercial cultivars were significantly more affected 
by FAW infestation than experimental hybrids, as evidenced by high foliar and ear damage scores, yet 
they out-yielded experimental genotypes. The introduced FAW donor lines (CML338, CML67, CML121 and 
CML334) showed better resistance to FAW damage, individually and in hybrid combinations. Local in-
bred lines, SV1P, CML491 and CML 539, also showed great potential for FAW resistance. Local and exotic 
materials with sufficient FAW resistance for production and breeding were identified. Husk cover, ear rot, 
anthesis date and plant height were highly correlated with FAW resistance. 

Efficacy of MON89034 Bt trait in conferring fall armyworm resistance in high yielding three-way 
tropical maize hybrids

Pretty N. Chingombe1, Derera J.1,2, Yobo K.S.1, Mathew I.1 and Chiuraise N.1

1 School of Agricultural, Earth and Environmental Sciences, University of KwaZulu-Natal, P. Bag X01, 
Scottsville 3209, South Africa

2 International Institute of Tropical Agriculture (IITA), PMB 5320, Oyo Rd, Ibadan, Nigeria
Correspondence:

Abstract:
The fall armyworm (FAW) (Spodoptera frugiperda JE Smith) poses a serious threat to maize production 
in sub-Saharan Africa. Host plant resistance would provide an effective and sustainable control strategy 
against FAW. This study’s objective was to investigate the efficacy of the Bt trait (MON89034) in confer-
ring FAW resistance in three-way tropical maize hybrids. The experiment’s layout was a 10 x 11 alpha lattice 
design. Non-genetically modified (non-GM) single cross tropical hybrids were crossed to four WEMA Bt 
maize inbred lines. The resultant three-way cross maize hybrids were evaluated at three different sites in 
South Africa, under natural FAW infestation. FAW damage was scored during growth stages and grain 
yield was measured at maturity. Genotype and environment main effects were significant (p < 0.05) for 
FAW damage and grain yield production. The FAW damage scores ranged between 0 and 9 with 57% of 
the experimental hybrids exhibiting high FAW resistance. The experimental three-way cross hybrids con-
taining the Bt trait attained high yields exceeding 5 t ha-1 and were moderate to highly resistant to FAW, 
which was comparable to the genetically modified (GM) control hybrids. Hybrids H3WX3167Bt, HSX5054Bt, 
HSX5368Bt and H3WX3194Bt combined high yield and FAW resistance with up to 64% yield advantage 
over the WEMA Bt hybrids and 33% above the local GM hybrid checks. The non-GM control hybrids were 
significantly affected by FAW infestation resulting in high FAW damage scores and poor yield. Therefore, 
the Bt trait (MON89034) was effective in conferring FAW resistance in the three-way cross maize hybrids. 
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Effects of drought stress on grain yield agronomic performance and heterosis of marker-based im-
proved provitamin-A maize synthetics and their hybrids

Iseghohi Innocent1,2 , Abe A.2, Meseka S.3, Mengesha W.3, Gedil M.3 and Menkir A.3 

1 Department of Crop Science and Horticulture Federal University Oye-Ekiti 374101 Oye-Ekiti Ekiti State 
Nigeria 
2 Department of Agronomy University of Ibadan 200284 Ibadan Oyo State Nigeria 
3 International Institute of Tropical Agriculture (IITA) 200001 Ibadan Oyo State Nigeria
Correspondence:

Abstract:
Provitamin A-enriched maize is an important complementary food staple for combating vitamin A de-
ficiency (VAD) in maize producing and consuming countries of sub-Saharan Africa (SSA). However in-
cessant drought is a major abiotic factor that retards maize growth resulting in yearly fluctuations in 
grain yield. Development of provitamin-A maize varieties resilient to recurrent drought stress could en-
hance and stabilize maize grain yield and productivity. This study was conducted to assess the effects 
of managed drought stress (MDS) on the performance and heterosis of some marker-based improved 
provitamin-A maize synthetics and their varietal-cross hybrids. The maize synthetics, their selection cy-
cles and varietal-cross hybrids, and a drought-tolerant check (PVASYN13), total of sixteen genotypes were 
evaluated under MDS and well-watered (WW) conditions at Ikenne Nigeria for two years. Genotype and 
year effects were significant for grain yield and most agronomic traits measured under MDS and WW 
conditions. Drought stress induced 56% yield reduction and grain yield was significantly correlated with 
days to anthesis days to silking and anthesis-silking-interval under MDS but not under WW condition. 
Under MDS three varietal-cross hybrids (PVASYNHGBC0/PVASYNHGAC0 PVASYNHGBC2/PVASYNHGAC0 
PVASYNHGBC0/PVASYNHGAC1) had similar grain yields and tolerance indices as the drought-tolerant 
check while PVASYNHGBC1/PVASYNHGAC2 produced 12.5% more grain yield than the check. Three of 
the varietal-cross hybrids (PVASYNHGBC0/PVASYNHGAC0 PVASYNHGBC0/ PVASYNHGAC1 and PVASYN-
HGBC1/PVASYNHGAC2) also had significant mid-parent heterosis for grain yield under the two test con-
ditions. The outstanding maize synthetics and varietal-cross hybrids were recommended for breeding 
drought tolerance varieties to combat VAD in drought-prone environments of SSA.  

Genetic parameters among newly developed maize hybrids from tropical and temperate inbred 
lines 

Malven Mushayi1,2, Shimelis H.2, Derera J.2,3, Shayanowako A.2 and Mathew I.2 

1 Rattray Arnold Research Station, Seed Co Limited, P.O. Box CH142, Chisipite, Harare, Zimbabwe 
2 African Centre for Crop Improvement (ACCI), University of KwaZulu-Natal, School of Agricultural Earth 
and Environmental Sciences, P Bag X01, Scottsville 3209, Pietermaritzburg, South Africa 

3 International Institute of Tropical Agriculture (IITA), PMB 5320, Oyo Rd, Ibadan, Nigeria
Correspondence:

Abstract:
Genetic diversity and the magnitude of genetic parameters are crucial for effective utilization of genetic 
resources for accelerated genetic gains. Temperate maize germplasm is a potential source of genetic 
variation for breeding tropical maize for economic traits. The objectives of this study were to determine 
the extent of genetic variation, genetic advance, heritability and associations between grain yield and 
yield components in new maize hybrids developed from tropical and temperate germplasm. Hundred 
and seventeen hybrids were evaluated, using a 13 x 9 alpha lattice design with two replications, at five 
sites, in South Africa and Zimbabwe. Data were collected for grain yield and associated component traits. 
There was significant genetic variation among the hybrids for grain yield and associated component traits 
which is useful for genetic improvement. Higher genetic gain (>3%) compared to the mean of checks, 
population mean and the best check were recorded for the top 10 experimental hybrids for most of the 
traits, suggesting that the new tropical x temperate derived hybrids have commercial significance. Mod-
erate heritability (30–60%) was computed for plant height, field weight, shelling percentage and grain 
yield. High heritability (>60%) and moderate genetic advance (10-20 %) were observed for ear height. There 
are desirable gene combinations among the sampled populations of temperate and tropical lines for en-
hanced yield and yield components through hybrid breeding. Results from the study will add to the exist-
ing body of knowledge on the utility of temperate and tropical maize genetic resources in hybrid breeding 
programs in tropical and subtropical Africa. 
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Application of genomic approaches to harness genetic diversity in two flint European landraces to 
improve ear rot resistance in maize (Zea mays)

David S. Gaikpa1,2 and Miedaner T. 1

1 University of Hohenheim, State Plant Breeding Institute, Fruwirthstr. 21 70599 Stuttgart, Germany
2 Rijk Zwaan, The Netherlands B.V, Quantitative Genetics Unit, Erste Kruisweg 9, 4793 RS Fijnaart, The 
Netherlands
Correspondence:

Abstract:
Gibberella ear rot (GER) caused by Fusarium graminearum (Fg) reduces maize yield and contaminates 
the grains with mycotoxins such as deoxynivalenol and zearalenone. Phenotyping large breeding popu-
lations in multiple environments for resistance to GER is cumbersome, expensive and time consuming. 
Marker-assisted and genome-wide selection can help to overcome these challenges. This study aimed to 
analyze 500 doubled haploid maize lines obtained from two European flint landraces (“Kemater Landmais 
Gelb” KE and Petkuser Ferdinand Rot” PE) for GER resistance under artificial infection with one aggres-
sive Fg isolate in four environments using genome-wide association studies (GWAS) and (un)weighted 
genomic selection (GS) models. For both KE and PE genotypic variances and genotype-by-environment 
interaction variances were significant (p<0.001) for GER severity, days to silking, plant height and seed-set. 
Broad-sense heritabilities ranged from 0.77-0.95, depending on the trait and landrace. Correlations be-
tween GER and the other three traits were low (-0.27 to -0.03). Eight putative QTLs were detected for GER 
severity in KE but none in PE. The unweighted cross-validation genomic prediction accuracy (GPA) was 
similar for both KE and PE (~0.40). Weighted GPA in KE was 0.51. Resistance alleles in the two European 
maize landraces can be harnessed to improve ear rot resistance in maize by genomics-assisted breeding. 
The next step should be (marker-based) backcrossing and adaptation breeding. 

Perspectives for genomic selection studies against black sigatoka disease and drought stress in 
Musa spp

Luther Fort Mbo Nkoulou1,2, Achigan-Dako E.G.1, Ngalle H.2, Cros D.3, Adje C.O.A.1, Fassinou N.1 and Bell J.2 

1 Laboratory of Genetics Biotechnology and Seed Science (GBioS), School of Plant Sciences, University of 
Abomey-Calavi, Cotonou, Benin

2 Unit of genetics and plant Breeding (UGAP), University of Yaounde 1, Faculty of Sciences, Department of 
Plant Biology, Yaoundé, Cameroon

3 Centre de Coopération Internationale en Recherche Agronomique pour le Développement (CIRAD) UMR 
AGAP, Montpellier,  France

Abstract:
Banana production is threatened by many threats including the pressure of diseases and abiotic stresses, 
both constraints being accelerated by the upsurge in climate change. In this review we pay more atten-
tion to two major constraints: the Black leaf streak disease (BLSD) responsible for almost 50 % of yield loss 
and the drought that can result in average weight losses of diet range from 8 to 28 %. We present the con-
ventional means of improvement which are mainly based on phenotypic observations (PS) experienced 
so far to control these threats, but which have limitations mainly because of the genomic complexity in 
the Musa genus as well as the time and means that conventional breeding involves. As alternative to the 
PS, we present the genomic selection (GS) potential on polyploid crops using banana as plant model. 
With about 7000 accessions worldwide, the possibility of obtaining good training population for the GS 
in bananas is real and tools such as VCFHunter and GBS allow the analysing of genotyping data to obtain 
SNPs adapted to the polyploidy in bananas. Prediction models incorporating allele dosage and GxE in-
teraction are also reported here to increase the accuracy of GS. The tools and prediction models reported 
here indicate that the potential of GS is undeniable in polyploid crops for drought and BSD in multi-envi-
ronment assessment. This review will have a significant impact for breeding programs that seek to reduce 
the selection cycle of banana despite the complexity of its genome. 

Optimizing genomic selection approaches for combining reduced cooking time with increased 
bioavailable iron and zinc in east African germplasm of common bean

Winnyfred Amongi1,2, Nkalubo S.3 Ochwo-Ssemakula M.2, Arfang B.1,3, Ozimati A.3, Dramadri I.1,4, Izquierdo 
P.5, Cichy K.5, Kelly J.D.5 and Mukankusi C.2 
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2 International Centre for Tropical Agriculture, National Agricultural Research Laboratories, Kawanda, P. O. 
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4 Makerere University Regional Center for Crop Improvement (MaRCCI). Department of Agricultural Pro-
duction, College of Agriculture and Environmental Sciences, P. O. Box  7062, Kampala, Uganda

5 Michigan State University, USDA-ARS; Sugar Beet and Bean Research Unit, 1066 Bogue St.(494G), East 
Lansing, MI 48824

Abstract:
Genomic selection (GS) can result in increased genetic gain per unit time and reduce breeding costs 
overtime. This ability is much dependent on the genetic and other related information necessary to train 
and optimize prediction models that could accurately rely on molecular marker information of lines to 
predict their breeding values. Understanding how allelic variants influence the trait (s) of interest  with 
respect to number,  magnitude of effect,  allele frequency  and interactions between the variants or vari-
ants and environment, population structure,  in addition to statistical models  are important for effective 
implementation of GS. Information on population structure and diversity, quantitative trail loci and trait 
associations will be obtained, and tested in at least four multivariate models to choose an optimum for 
GS for combining reduced cooking time with increased bioavailable iron and high zinc concentration in 
East African common bean germplasm. The crop is a staple food that has received focus for iron biofor-
tification to deliver increased concentration of this mineral to the anemia prone population who may 
not afford a balanced diet or are uneducated on nutrition. However  beans have high concentrations of 
anti-nutrients  especially phytate and polyphenols that limit iron bioavailability, and studies on this, in 
recently developed biofortified varieties have not been sufficiently conducted to make directional conclu-
sions. The assessment of iron bioavailability and the associated traits is expected to result in the increased 
usefulness of iron rich beans to women of reproductive age and children under five years who are prone 
to iron deficiency anemia.

Multi-nutrient biofortification of maize (Zea mays L) in Africa: Current status, opportunities and lim-
itations

Nakai Goredema-Matongera1,2,4, Ndhlela T.2, Magorokosho C.2, Kamutando C.N.3, Biljon A.v.4, and Labus-
chagne M.4

1 Maize Breeding Program, Crop Breeding Institute, P.O. Box CY 550, Causeway, Harare, Zimbabwe.
2 International Maize and Wheat Improvement Centre (CIMMYT), P.O. Box MP 167 Mt. Pleasant, Harare, 
Zimbabwe.

3 Department of Plant Production Sciences and Technologies, University of Zimbabwe, P.O. Box MP 163 Mt. 
Pleasant, Harare, Zimbabwe.

4 Department of Plant Sciences, University of the Free State, P.O. Box 339, Bloemfontein, South Africa.
Correspondence: nakaigoredema@gmail.com

Abstract
Macro- and micronutrient deficiencies pose serious health challenges globally, with largest impacts oc-
curring in the sub-Saharan Africa (SSA). Maize is a good source of calories, but lacks essential amino acids 
such as lysine and tryptophan, micronutrients such as vitamin A, zinc (Zn) and iron (Fe). Responding to 
this, separate maize biofortification programs have been designed worldwide resulting in several quality 
protein maize, provitamin A and Zn-enhanced varieties been commercialized. However, these single-nu-
trient biofortified cultivars do not address the nutrient deficiencies in a holistic approach. Hence, the 
development of maize with multi-nutritional attributes is an attractive approach. The review provided a 
synopsis of the health challenges associated with Zn, vitamin A and tryptophan deficiencies and linked 
these to vulnerable societies. We also discussed the advantages and limitations of clinical supplementa-
tion, industrial fortification, dietary diversification, agronomic and genetic biofortification as potential in-
tervention measures. Based on parameters including technical feasibility, sustainability, affordability and 
potential wide coverage, we advocated for multinutrient maize biofortification to combat micronutrient 
deficiency in SSA. Lastly, we discussed the potential of introductions, hybridization, transgenics, gene ed-
iting and mutation breeding as breeding methods for developing multi-nutrient cultivars with high levels 
of zinc, provitamin A, and tryptophan in grain. 
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Evaluation of soybean lines for yield potential, adaptability and other economically important traits 
in Malawi

Florence Kamwana1, Santos M.d.F.2; Chigeza G.3, Diers B.2, Nundwe M.3 and Hartman G.2

1 Chitedze Research Station, P.O. Box 158, Lilongwe, Malawi
2 Soybean Innovation Lab, University of Illinois, Urbana, 1301 W. Gregory Drive Urbana, IL 61801
3 International Institute of Tropical Agriculture, P.O. Box 310142, Chelston, Lusaka, Zambia

Abstract:
Soybean (Glycine max, L) is a growing global commodity crop with strong demand due to its use. In Ma-
lawi, soybean yields are still low, and the current commercial varieties are old. Therefore, to fast-track the 
identification of high yielding soybean lines adapted to the Malawi agro-ecological zones, soybean trials 
were implemented during three seasons: 2017/2018 summer, 2018 winter and 2018/2019. The trials were 
laid out in an alpha lattice design with three replications. The plot size was 4-rows wide x 50 cm between 
rows x 5 m long. The 2017/2018 summer trials, 2018 winter trials, and 2018/2019 summer trials evaluated 
thirty-six, forty, and thirty soybean lines, respectively. Data were collected on yield and other agronomic 
characteristics such as number of days to flowering, number of days to maturity, plant shattering, and 100 
seed weight. In the 2017-2018 and 2018-2019 Malawi summer trials disease data were collected. The data 
were subjected to analysis of variance using SAS software version 9.4 and GenStat version P<0.05 signif-
icance level. The yield results showed that TGX 1991-22F was the highest yielding soybean line tested in 
the 2017-2018 summer and 2018 winter trials, and the eleventh highest yielding for the 2018-2019 summer 
season 2.4 tons/ha, 2.6 tons/ha and 2.5 tons/ha respectively). TGX 1991-22F out-yielded the other soybean 
lines tested across the three seasons including the local checks from Malawi with 2.4 tons/ha (P<0.05). Ad-
ditionally, the same line performed better on farm in 2018-2019 seasons. Therefore, this line was officially 
released for use by farmers in Malawi.

Resistance to turcicum leaf blight (Exserohilum turcicum) disease in sorghum

Sharon K. Valerie1, Odong T.L1, Edema R.1, Tusiime G.1, Biruma M.2, Dramadri O.1 and Ongom P.3

1 Department of Agricultural Production, College of Agricultural and Environmental Sciences, Makerere 
University, P. O. Box 7062, Kampala, Uganda

2 National Semi-Arid Resources Research Institute (NaSARRI), Serere, Uganda
3 International Institute of Tropical Agriculture (IITA), PMB 5320, Ibadan 200001, Nigeria
Correspondence: kweyusharonval2@gmail.com

Abstract:
Turcicum leaf blight (TLB) disease, caused by a fungal pathogen Exserohilum turcicum is one of the major 
diseases affecting sorghum and maize in warm and humid parts of the world including Uganda. TLB caus-
es leaf necrosis or chlorosis that reduces the photosynthetic surface area resulting in yield reduction. The 
use of TLB resistant sorghum germplasm with integrated disease management strategies appears to be a 
viable option for sustaining production areas with high disease pressure. The key aim of this study was to 
identify genotypes with resistance to TLB and also identify genomic regions associated with the disease. 
198 sorghum MAGIC genotypes and 20 checks were used to characterize the differences in plant respons-
es to TLB in Ngetta and Serere in Uganda under natural conditions for two seasons in an alpha lattice de-
sign. Data were collected on plant disease severity (PDS), area under disease progress curve (AUDPC), days 
to 50% flowering, plant height, panicle length, panicle width, plant height and grain yield and data was 
analysed using R software. A highly significant (P< 0.001) genotype effect on TLB severity was observed in-
dicating high genetic diversity among the tested germplasm. Also, highly significant (P< 0.001) Genotype 
× Season × Location effect on TLB severity was observed indicating the genotypes performed differently in 
the different locations across seasons, and Ngetta recorded the highest disease severity.  A genome wide 
association analysis (GWAS) detected significant association signals for TLB on chromosomes 3,5,6 and 8 
respectively. Makers S1_413262695, S1_413272788, S1_537057636, S1_156097306 and S1_156097317 were with 
220kb near positional candidate genes including nucleotide-binding-site, leucine-rich repeat (NBS-LRR) 
and NB-ARC involved in disease response in plants. The makers identified in this study upon validation 
can be used for marker assisted selection for TLB into well adapted backgrounds. 
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Supporting NARES breeding programs to drive genetic gain on farmers’ fields

Biswanath Das  

CGIAR EIB,ICRAF House,United Nations Avenue, Gigiri, P.O. Box 1041 Village Market-00621 Nairobi Kenya
Correspondence: b.das@cgiar.org

Abstract:
Strengthening national breeding programs and fostering better and more equitable collaboration with 
the CGIAR and other international research efforts is key to driving genetic gain on farmers’ fields in Af-
rica. National breeding programs in Africa are in severe need of increased research investment access to 
modern tools and services stronger regional collaboration and more clearly defined roles in setting re-
gional research agendas. We propose a tiered approach aligned to market opportunity to support nation-
al governments and international donors in identifying priority national breeding programs to support 
and invest in. We also propose a model through which NARES have greater ownership recognition and 
clearly defined roles in international breeding networks leading to more effective identification of breed-
ing priorities and greater adoption and regular turnover of improved varieties. We draw on examples of 
existing models for regional collaboration and highlight examples of leading national institutes that are 
successfully modernizing their breeding programs operations and management methods to optimize 
their breeding pipelines and deliver genetic gain on farmers’ fields.

Market-led approaches to plant breeding in Sub-Sahara Africa Insights and benefits from changing 
practices

Danquah A.1, Alhassan W.2, Anthony V.3, Berhanu F.4, Chirwa R.5, Danquah E.1, Gibson P.6, Hussein S.7, Kima-
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Abstract:
Plant breeding is one of the strategies for transforming African agriculture to meet the demand for food, 
feed and bioenergy. Nevertheless, the adoption rate of improved crop varieties in sub-Saharan Africa 
is below 35% limiting attainable economic gains from crop genetic improvement. New plant varieties 
should be designed to meet the needs and preferences of the farmers, and the current and changing 
market demands in the value chain. Therefore, public and private sector plant breeders have undertak-
en demand-led breeding (DLB) focusing on the needs and preferences of the value chains, the market-
place and the stakeholders for transforming African agriculture through enhanced livelihoods and food 
security. The objective of this session is to demonstrate progress on the ground on the implementation 

Parallel Session II
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of the DLB in Africa through its established DLB community of practice, to understand the full diversity 
of clients including women and youth and to highlight the importance of having a supportive enabling 
environment for market-led breeding. The first part of the presentations highlights breeders’ and cur-
rent professionals’ successes and shared learning experiences from the public and private sector plant 
breeding programs from using the DLB approach. Further, the conference highlights policy issues and 
enabling environment to stimulate plant breeding through insights and leadership that drive successful 
change and scaling up in DLB implementation in Africa. Finally, the session probes the ability to create 
compelling business cases for investment in breeding and perspectives for the sustainability of the DLB 
concept through a mainstreaming in universities, NARS, private sector and across crops. This know-how 
and expertise will aid plant breeders to develop high performing market preferred varieties and seed sup-
ply systems to support economic development in Africa. 

Assessment of genetic gain for grain yield and yield related traits of released rice varieties in Ghana

Edwyn K. Yankson1, Kena W.A.1, Abebrese S.O.2, Yeboah A.2, Yemyoliya H.A.2 and Asomani E.3
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2 Council for Scientific and Industrial Research - Savanna Agricultural Research Institute, P.O. Box TL 52, 
Tamale, Ghana.  
3 Agronomy Department, University of Development Studies, Tamale, Ghana
Correspondence:

Abstract:
Periodic assessment of genetic gain in a breeding program is essential to understand changes made by 
breeding, assess the progress in key traits and to modify the breeding strategy if necessary. In Ghana, 
there is no report on the genetic progress made in yield and yield related traits for released rice varieties 
since 1986. This study was carried out to estimate the genetic progress made by rice breeding programs 
in Ghana for grain yield and yield related traits. Twenty-five released rice varieties were evaluated at two 
locations (Botanga and Libi) in Northern Ghana. The trials were arranged in a 5 x 5 triple lattice across lo-
cations. Regression analyses indicated average annual relative genetic gains of 0.05 tha-1 yr-1 (1.07%), 0.012 
(0.18%) cm year-1 and -0.1117 (-0.09%) days year-1 for grain yield, grain length and days to maturity respective-
ly. This suggests that breeders over the years have made a positive gain for grain yield and have selected 
long grain varieties that mature earlier. Correlation analyses of the studied traits indicated a significant 
positive association with grain yield and number of tillers per plant, number of panicles, panicle length, 
grain length and length to width ratio. This information will help breeders optimize the breeding scheme 
to develop acceptable varieties quicker.

Modernization of rice breeding in Ghana

Maxwell D. Asante1, Abebrese S.O.2, Ofosu K.A.1, Aculey P.1, Dwamena H.A.1, William M.3 and Das B.4  

1 Council for Scientific and Industrial Research - Crops Research Institute (CRI) P. O. Box 3785, Fume-
sua-Kumasi, Ghana. 
2 Council for Scientific and Industrial Research -  Savannah Agricultural Research Institute (SARI), Tamale, 
Ghana. 
3 Integrated Breeding Platform 
4 Excellence in Breeding program
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Abstract:
In order to feed the increasing population of the world, it will require ≥1.5% per annum genetic gains for 
major crops. With support from the CGIAR Excellence in Breeding program the Rice Breeding Programs 
of the CSIR-Crops Research Institute (CRI) and CSIR-Savannah Agricultural Research Institute (SARI) are 
being modernized to make it more responsive to the needs our clients. A baseline assessment of our 
breeding program and station infrastructure was done and a customized improvement plan was devel-
oped. Through this plan we formed a product design team who defined the market segment as ‘Aromatic 
Long Grain’ with the lowland ecology being the target. We have also defined a product profile to guide 
our breeding program. To meet product targets, we defined a set of core elite germplasm that will be 
used for all new crosses. We have incorporated SNP marker technology to improve selection accuracy 
and hasten the breeding cycle. Lines are advanced using rapid generation advance (RGA) to hasten our 
breeding cycle. The size of our RGA facility at the CSIR-CRI in Kumasi is being quadrupled to take care of 
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line development for both CSIR-CRI and CSIR-SARI. Our activities have been digitalized by using packet 
printers tag printers’ handhelds and seed counters. We are also using the Breeding Management System 
(BMS) to manage all aspects of the breeding program. These changes will help us to become more effec-
tive at increasing genetic gain on farmers’ fields and thus assist Ghana to achieve rice self-sufficiency in 
the near future.

Preliminary studies of doubled-haploid development to speed up hybrid development in rice

Matilda N. Bissah1, Guiderdoni, E.2, Bakry, F.2 and Meynard, D.2

1 Council for Scientific and Industrial Research - Plant Genetic Resources Research Institute, Ghana
2 Centre de Coopération Internationale en Recherché (CIRAD) Montpellier, France
Correspondence: cudmat@yahoo.co.uk

Abstract:
In plant breeding, parental lines are inbred to isogenicity to create hybrids and map traits. The generations 
of selfing lengthens time for variety development. Doubled haploids technique shortens the time for de-
veloping inbreds by several generations. The study tested protocol described by Chu et al., 1975 to deter-
mine its efficacy in inducing callus and regenerating plantlets in model rice variety Kitaake. Cold-treated 
immature anthers were cultured on medium containing 2mg/l 2, 4-D and incubated in darkness. The 
variety was assessed for callus induction, regeneration potential, and ploidy in regenerants. Ploidy of re-
generated plants were assessed by flow cytometer. The morphology and the fertility of mature plants 
were accessed by measuring plant height, panicle length, and expression of awns. Callus induction rate 
ranged from 0-17.2% with a mean of 4.3%. The calli generated almost equal amounts of green (49.02%) and 
albino (50.98%) plants. Flow cytometry showed that 7.69, 25.0, 61.54 and 5.77% regenerated plants were 
haploid, diploid, tetraploid and pentaploids, which implied 25% spontaneous doubling in Kitaaki variety. 
Generally, haploid plants showed reduced growth and were infertile. The mean plant height and panicle 
length of haploids, diploids, tetraploids and pentaploids were 52.94, 81, 82 and 67.5 cm and 8.17, 12.48, 13.09 
and 14.48 cm respectively. The spikelets produced by the diploid plants were smaller and possessed no 
awns whereas the tetraploids produced bigger seeds, which possessed awns. The spontaneous doubling 
of chromosomes eliminates the chromosome doubling step in haploid development using colchicine. 
Further studies to minimize albino plant production could improve the efficiency of the protocol.  

Evolving a breeding program around genomic selection

Clay Sneller

The Ohio State University, Wooster Ohio, 44691, USA
Correspondence: sneller.5@osu.edu

Abstract:
New technologies can dramatically alter the efficiency and effectiveness of a breeding program. Genom-
ic selection can rank as one of the most transformative technologies for breeding along with the use of 
controlled pollinations, partitioning phenotypes, and the use of statistics in selection. The wheat breeding 
program at The Ohio State University has been involved with genomic selection (GS) since 2008 at both 
the basic and applied level. We are not a large program, but we are now using GS to address some of the 
major issues that limited our genetic gain per year and per dollar spent. The most significant issues were 
the length of time to generate testable progeny, ineffective selection at some stages of the program, the 
length of time to adequately phenotype lines, the expense of phenotyping, and the limits the expense 
placed on population size. GS enabled us to evolve a plan that addressed all of these issues. If we used a 
phenotypic selection (PS) plan and began at year one making crosses, then we would get four opportuni-
ties to make adequate phenotypic selection after 10 years. If we began with a GS+PS plan then we could 
get 10 cycles of rapid cycling GS, nine opportunities to use GS to select lines to phenotype, and seven op-
portunities to make phenotypic selections in the same 10-year period. We estimate that the GS+Pheno-
type plan would cost less than the PS-only plan. We will present details of the evolution of the GS+PS plan, 
cost analysis and potential impact on our program and in the setting of a consortium. 

Profiling cultivars development in Kersting’s groundnut [Macrotyloma geocarpum (Harms) Maréchal 
and Baudet] for improved yield, higher nutrient content, and adaptation to current and future cli-
mates
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Abstract:
Kersting’s groundnut (KG) [Macrotyloma geocarpum (Harms.) Maréchal and Baudet], Fabaceae, is an im-
portant source of protein and essential amino acids. As a grain legume species, it also contributes to 
improving soil fertility through symbiotic nitrogen fixation. However, the crop is characterized by a rel-
atively low yield (≤500 Kg/ha), and limited progress has been made so far, towards the development of 
high-yielding cultivars. Recently, there was an increased interest in alleviating the burdens related to KG 
cultivation through the development of improved varieties. Preliminary investigations assembled germ-
plasms from various producing countries. In-depth ethnobotanical studies and insightful investigation 
on the reproductive biology of the species were undertaken alongside morphological, biochemical, and 
molecular characterizations. Those studies revealed a narrow genetic base for KG. In addition, the self-pol-
linating nature of the chasmogamous flowers prevents cross-hybridization and represents a major barrier 
limiting the broadening of the genetic basis. Therefore, the development of a research pipeline to address 
the bottlenecks specific to KG is a prerequisite for the successful expansion of the crop. In this paper, we 
offer an overview of the current state of research on KG and pinpoint the knowledge gaps; we defined and 
discussed the main steps of pre-breeding and breeding undertaken or needed for KG’ cultivars develop-
ment; this includes i) developing an integrated genebank, inclusive germplasm, and seed system man-
agement; ii) assessing end-users preferences, iii) identifying biotic and abiotic stressors and the genetic 
control of responsive traits to those factors; v) overcoming the cross-pollination challenges in KG to propel 
the development of hybrids; vi) developing new approaches to create variability and setting adequate 
cultivars and breeding approaches; vii) karyotyping and draft genome analysis to accelerate cultivars de-
velopment and increase genetic gains, and viii) evaluating the adaptability and stability of cultivars.

Establishing genotypic variability and the association between cooking time and canning quality 
traits in diverse common bean accessions in Uganda

Eunice V. Kesiime1, Nkalubo, S.1, Dramdri I.O.2, Mukankusi, C.3, Ochwo, M.S.2 and Arfang B.1 
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Abstract:
The development of common bean genotypes with short cooking time and canning quality traits is very 
key in accelerating bean consumption especially for the urban poor and the middle-class population. The 
aim of this study was to assess the genetic variability and correlations between short cooking time and 
canning quality traits. Two hundred and fifty accessions from both the Andean and Meso- American gene 
pools were planted in an alpha lattice design with two replications for two seasons 2019A and 2019B at 
Rwebitaba ZARDI in South Western Uganda. Three months after harvesting, the seeds were evaluated for 
cooking time and canning quality traits. Combined analysis revealed significant variation for both cooking 
time and canning quality traits among the 250 accessions tested. Cooking time ranged from 51.56 to 215 
minutes with genotypes SMR 159 (51.6), SMR 133 and SER 384 (56.4), 220ALB (58.2) taking the shortest time 
and BANJA (215.8), Nabe 16 (166.4), VCB 81013(160.08), RAZ 11 and (159.23) as the longest cooking beans. 
Genotypes; KK8, NABE 3, KAHURA, SMR-53, AB 136 and SER 384 exhibited more than 80% of the total 
canning qualities’ score which included clumping, splitting, colour retention, appearance, brine clarity 
and free starch following a scale of 1-5. Genotypes; 110GERM, ADP 0098, Nabe 9C, SCR26, SMR 116 scored 
less than 45%. Genotype SER 384 exhibited both short cooking time and good canning quality traits while 
genotype SMR-53 exhibited good canning quality traits and average short cooking time. There were high 
and positive significant genetic correlations between; clumping and splitting, clumping and appearance, 
clumping and viscosity, clumping and free starch, splitting and appearance, splitting and free starch, ap-
pearance and colour, appearance and free starch, viscosity and free starch. There was a highly significant 
negative correlation between cooking time and hydration coefficient. The genotypes with short cooking 
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time and good canning quality traits can be utilized by consumers, processors or breeding programmes.

Assessing the performance of promising maize genotypes resistant to aflatoxin accumulation in 
Ghana

Kofi J. Appiah1, Oppong A.2 and Adu-Dapaah H.2  
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Abstract:
The production and consumption of maize in Ghana is particularly affected by Aflatoxin contamination. 
It affects grain quality poses high health risk rendering grains unwholesome to be used as food or feed. 
There is no released aflatoxin resistant maize hybrid in Ghana. The study was conducted to assess the 
performance of 18 maize hybrids resistant to aflatoxin accumulation in the forest-transitional ecologies 
in Ghana. The study used fourteen hybrids and four local checks evaluated using Randomized Complete 
Block Design across six ecologies for two seasons in Ghana. Stability was estimated using the GGE Biplot 
model. Inoculation was done randomly by the side needle method 14 days after midsilk at a concentration 
of 9 × 107 conidia/ml. Levels of aflatoxin were determined using high performance liquid chromatography 
technique. The non-significant genotype by environment interaction for grain yield suggests that a prom-
ising genotype selected in one of these locations will also be suitable for production in the other locations 
in the same agro-ecological zone. Based on the GGE biplot analyses the following genotypes MO826-12Fx-
CML-343 MO826-7FxCML-343 ENT-85xCML-247 ENT-5xCML-287 ENT-5xTZ1-8 ENT-70xCML-247 were the 
highest yielding whereas MO826-12FxCML-343 ENT-70xCML-247 were most stable hybrids. Genotype 
ENT-5xK1-3 was low yielding yet most stable. Ejura was identified as the ideal testing environment for this 
set of genotypes. The high yielding hybrids showed low levels of aflatoxin accumulation below 20 ppb 
despite artificial inoculation. MO826-12FxCML-343 and ENT-70xCML-247 were the most stable with 14.30 
ppb and 25 ppb aflatoxin levels respectively. It is recommended that genotype MO826-12FxCML-343 and 
ENT-70xCML-247 should be further evaluated and released to farmers. 

The African lowland maize landraces reveal different adaptive responses to climate change effects

Kingsley B. Adade1, Tetteh A.Y.1, Tetteh I.K.2, Asare S.3, Twumasi P.3 
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Abstract:
Practical response to threat of low maize yield arising from climate change is to search for resilient gen-
otypes. The study sought to identify variability in high temperature and drought-tolerance traits of earli-
ness, short anthesis-silking interval, ear-leaf size, stay green, short ear height and plant height in 47 land-
races of lowland Africa using agromorphological and SSR markers. Analysis of variance revealed large 
trait variability, least for ear height. Days to 50% anthesis and silking ranged from 43.5 to 61.2 and 50.0 to 
68.8, respectively, anthesis-silking interval of 3.3 to 7.8 days, and grain yield 2.1 to 6.3 Mg ha-1, mean 4.0 Mg 
ha-1. Eight accessions combined earliness with high yield. All traits exhibited low broad sense heritability 
up to 35%. Moderate significant positive correlation between grain yield and ear leaf width of 0.66 and 
ear leaf length of 0.57 suggested a correlated response. Cluster analysis revealed three groups of which 
grain yield in clusters II and III were driven by ear leaf size, then earliness, respectively. First three principal 
components explained 79.10% of the total variance, with major contributors as plant height, ear leaf size, 
and grain yield. The SSR profiling with 16 primer sets revealed in all 2,216 alleles, observed and expected 
heterozygosity of 0.46 ± 0.30 and 0.65±0.14, and pairwise genetic dissimilarity coefficient of 0.70. UPGMA 
clustering produced two clusters irrespective of place of origin. The unique accessions identified would 
impact improvement in earliness, drought tolerance and grain yield. The large heterozygosity and alleles 
confirm a rich reserve of unique alleles. 
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Phenotypic diversity for kernel iron and zinc concentrations and agronomic performance among 
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Abstract:
Genetic improvement for iron (Fe) and zinc (Zn) kernel concentrations in groundnut may sustainably re-
duce these mineral deficiencies among those communities dependent on groundnut and its products. 
The choice of right base population is critical in making satisfactory progress from selection for improve-
ment in these micronutrients in groundnuts. This study determined the variability and heritability for 
kernel Fe and Zn concentrations along with agronomic performance for yield and tolerance to major foliar 
diseases. It also elucidated the associations between Fe and Zn concentrations with key agronomic traits 
among advanced breeding lines bred at ICRISAT. Forty-two groundnut genotypes were evaluated during 
2018 and 2019 in Malawi and 2019B and 2020A cropping seasons in Uganda. Analysis of variance indicated 
significant genotypic differences for all traits studied. Kernel Fe concentration varied from 16.0 mg kg-1 to 
38.8 mg kg-1 whereas Zn varied from 21.5 mg kg-1 to 70.3 mg kg-1. Genotype ICGX-SM 14019-B-8-1-1-3-1 was 
identified as the most stable and high yielding across the test environments by GGE biplot. High herita-
bility coupled with high genetic advance of mean values were found for both micronutrients, kernel yield, 
late leaf spot and rust. Fifteen genotypes were resistant to groundnut rosette disease, 20 were moderately 
resistant and 2 were susceptible and moderate resistance were recorded for both late leaf spot and rust 
diseases amongst the test genotypes. Significant positive correlation between Fe and Zn were observed 
and no trade-offs between kernel micronutrients with the agronomic traits were recorded. 

Orange fleshed sweet potato delivery status in West Africa for value chain development

Fernand S. Sohindji1, Adje O.A.C.1, Nicodème F.H.V.1, Fogny N.F.3, Akponikpe T.1, Quenum F.2 and Achi-
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Abstract:
Africa and Asia bear the greatest cases of vitamin A deficiency whereas Orange Fleshed Sweet Potato 
(OFSP) is a promising crop rich in β-carotene a possible solution to vitamin A deficiency. The OFSP devel-
opment and delivery began since 1991 in Africa. Nevertheless, the production and consumption of white 
fleshed varieties is still predominant in West African countries. Here we reviewed interventions and pro-
grammes undertaken in West Africa about OFSP development and delivery identified the gaps of knowl-
edge and updated the required actions for OFSP value chain development in West Africa. We reported 20 
OFSP varieties introduced and released in Nigeria Ghana Burkina Faso and Côte-Ivoire; and 10 significant 
project interventions in areas of breeding production and sales vines production and dissemination crop 
management marketing processing storage nutrition and use nutrition education and knowledge shar-
ing. The lessons from eastern Africa and the experience of Ghana and Nigeria can be useful to develop a 
strong value chain for OFSP in other West African countries. To this end an active contribution of govern-
ments researchers’ local households or communities NGOs and foundations is needed. Further actions 
include the development and selection of suitable OFSP genotypes the creation of a market for OFSP 
processed products and roots the increase of OFSP production through cultivated area expansion and 
yield accumulation. This will fuel the interest of new investors and the enforcement of national policies for 
the promotion of the OFSP for inclusion in school feeding programs and institutional capacity building.
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Assessment of variability in yield and proximate composition of nine mungbean (Vigna Radiata) 
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Abstract:
The growth yield and proximate composition of nine mungbean genotypes (Umudike V1a, Umudike V2a, 
Tvr 194, Tvr 294, Iran mungbean, Umudike V1b, Tvr 20, Umudike V2b and Tvr 111) were evaluated at the 
Teaching and Research Farm of Crop Science and Horticulture Nnamdi Azikiwe University, Awka. The 
experiment was laid out in Randomized Complete Block Design (RCBD) and replicated three times. The 
result of this study showed that appreciable level of variation exists among the mungbean genotypes. 
Umudike V1a was a quick maturing genotype. At 4 weeks after sowing (WAS), it had the highest number 
of branches (8.67), height (18 cm) and number of leaves (24.67). It had the highest 100 and 1000 seeds 
weights of (6.67g) and (67.3g) with Umudike V1b. Its seed was relatively low in protein (25.66%) and high in 
carbohydrate (53.96%). The pods were long (8.34 cm) and seeds large. Umudike V2a shared related attri-
butes with Umudike V1a and so should be selected alongside for traits like quick maturity, erect stature, 
long pods, large seeds that are rich in carbohydrate and relatively low in protein. Iran mung bean had the 
highest number of branches (23.11) at 8 WAS which enabled it to bear the largest number of leaves (69.3) 
and pods (24.8). Its 100 and 1000 seed weights of (5.67 g) and (54 g) were relatively high. The seed was rel-
atively high in protein (29.73%) and low in carbohydrate (50.3%). Tvr 194 genotype shared similar attributes 
and should be selected alongside. 

Phenotypic divergence analysis in pigeonpea [Cajanus cajan (L.) Millspaugh] germplasm accessions
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Abstract: 
Pigeonpea (Cajanus cajan (L.) Millspaugh) is an important source of grain protein for low-income coun-
tries such as Malawi. Knowledge of the genetic diversity in pigeonpea is essential for an effective breeding 
program. The study objective was to assess the genetic diversity among diverse pigeonpea accessions to 
select complementary and unique genotypes for breeding. Eighty-one pigeonpea accessions were evalu-
ated in six environments in Malawi using a 9 x 9 alpha-lattice design with two replications. The cross-tabu-
lation analysis revealed a significant genotype variation on plant growth, flower, and seed traits. The com-
bined analysis of variance identified genotypes MWPLR 14, ICEAP 01170, ICEAP 871091, and ICEAP 01285 
as early maturing varieties, while Kachangu, MWPLR 16, TZA 5582, No. 40, and MWPLR 14 were identified 
as high-yielding genotypes. The correlation analysis revealed a significant positive correlation between 
grain yield and a hundred seed weight (HSWT) (r = 0.50, p < 0.01), suggesting the usefulness of this trait for 
selection. The nonlinear principal component analysis identified grain yield (GDY), days to 50% flowering 
(DTF), days to 75% maturity (DTM), number of pods per plant (NPP), number of racemes per plant (NRP), 
100 seed weight (HSWT), leaf hairiness (LH), and number of seeds per pod (NSP) as the most discriminated 
traits among the test genotypes. The cluster analysis using morphological traits delineated the accessions 
into three clusters. The selected high-yielding and early-maturing genotypes may be recommended.

Genetic variation in groundnut (Arachis hypogaea L) nodulating rhizobia native to phosphorus 
deficient soils of Western Kenya

Parallel Session III
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Abstract:
The assessment of genetic diversity is a very important tool and can be used to improve the nodulation 
and quality of groundnut. However little effort has been made to assess the level of genetic relatedness 
of indigenous groundnut rhizobia existing in Western Kenya soils. The objective of this study was to gen-
otype the rhizobia isolates using polymerase chain-reaction-restriction fragment length polymorphism 
(PCR-RFLP) targeting 16S-23S ribosomal DNA (rDNA) intergenic spacer (IGS) and 16S rRNA gene. Ampli-
fication of IGS and 16S rRNA for 54 isolates produced a single fragment of 750 and 1 500 bp respectively. 
Restriction of amplified 16S-23S rDNA IGS region with four endonucleases Hinf l Msp1 Taq1 and Csp61 pro-
duced 1-10 restriction fragments. These fragments varied in length from 50 to 500 bp 130 to 600 bp 130 
to 610 bp and 30 to 600 bp respectively. Ten different combinations of patterns representing 10 different 
IGS genotypes (A-J) were detected. Hinf I was the the most discriminative detecting 10 genotypes (A-J). 
Digestion of the 16S rRNA gene amplicons with endonucleases Hinf 1 Msp1 Taq1 and Csp61 each produced 
multiple fragments ranging between 1 and 8 depending on the isolate. Fragments ranged from 50 to 500 
bp 50 to 700 150 to 1050 and 150 to 710 bp in size respectively. The number of genotypes per restriction en-
zyme varied (A-M) with Hinf 1 Msp1 and Taq1 delineating the largest at thirteen (13) and Csp61 representing 
the least (9) number of genotypes (A-I). Dendrogram from each cluster analysis with different enzymes 
and combined enzymes separated isolates from different sites of origin into two main groups. The results 
showed high genetic diversity of indigenous groundnut rhizobia exists in P deficient soils of Western 
Kenya and this may explain why many groundnut genotypes are able to form nodules with indigenous 
rhizobia in this region. 

Population structure and genetic diversity of soybean collections based on single nucleotide poly-
morphism markers

Albert Tsindi1, Eleblu J.S.Y.1, Gasura E.2, Mushoriwa H3, Mwadzingeni L.4, Danquah E.Y.1, Derera J.5 and Ton-
goona P.1
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3 International Crops Research Institute for the Semi-Arid Tropics, Matopos Research Station, P.O. Box 776, 

Bulawayo, Zimbabwe.
4 Seed Co Zimbabwe, Shamwari Road, Stapleford, P.O. Box WGT 64 Westgate, Harare, Zimbabwe
5 International Institute of Tropical Agriculture (IITA), PMB 5320, Ibadan 200001, Nigeria
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Abstract:
Soybean is a very important nutritious food and feed crop. However, there is still high demand for quality 
traits and adaptability to various stresses as Seed Co is expanding its market. Broadening the breeding 
germplasm is key. When introductions are used, they need to be screened for their usefulness. This study 
was conducted to determine the population structure and molecular diversity among 210 temperate and 
tropical soybean accessions using single nucleotide polymorphism markers. The low PhiPT values (equiv-
alent to FST values) of 0.02 indicated that there is low genetic difference among populations suggesting 
high gene exchange with most genotypes having shared their genomes. Inference of the actual num-
ber of sub-populations with the Evanno method and the silhouette plot showed the existence of three 
sub-populations. First sub-cluster is composed of two genotypes (Nitchuu47 and Tousan) the second clus-
ter has three genotypes including Founac while the rest of the genotypes were grouped into the third 
cluster.  The third cluster shows that there is low variation among most genotypes since the majorities 
were mainly grouped in this cluster.  Possible duplications existed either as the same genotype with dif-
ferent names and such duplicates could be seen as Saga and Santee1. A core collection of accessions was 
identified. This core collection will guide future germplasm conservation strategies. The work presented 
here would guide imminent breeding programs at Seed Co by crossing related genotypes in order to pre-
serve important traits while divergent genotypes will be crossed to maximize the genetic variation and 
possible soybean breeding gains. 
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Genetic variability heritability and genetic advance of yield and yield-related traits in soybean (Gly-
cine max)

Maletsema A. Mofokeng   

Agricultural Research Council-Grain Crops Private Bag X 1251 Potchefstroom 2520. South Africa

Abstract:
The objective of the study was to assess presence of genetic variability among yield and yield compo-
nents of soybean. Eighty-two genotypes maintained at the Agricultural Research Council-Grain Crops 
were planted in an alpha lattice replicated twice in Potchefstroom and Brits in South Africa 2016/17 sea-
son. Five plants were selected and yield and yield related traits were measured. Data were analyzed using 
analysis of variance principal component and pairwise correlations. The means were separated using least 
significant differences. The genetic parameters were also estimated. The results showed highly significant 
differences among the genotypes based on days to flowering branch number per plant hundred seed 
weight pod weight per plant pod length seed number per plant seed number per pod and grain yield. 
Grain yield seed number per pod seed number per plant pod length and number of pods per plant were 
highly significant and positively correlated with other traits. Heritability ranged from 5.9% to 100%. The 
most heritable traits were hundred seed weight days to flowering and seed number per plant. The phe-
notypic variation ranged from 1.5% to 44%. The genotypic variance ranged from 0.3% to 33%. Most of the 
traits had medium variation whereas grain yield had the highest variation. The expected genetic advance 
was high for most of the trait’s medium for seed number per pod and hundred seed weight and low for 
pod number per plant. The expected genetic advance as percent of mean was high for all traits. There was 
vast variation observed among the genotypes. 

NextGen Cassava: Plant breeding for Africa’s food future

Chiedozie N. Egesi

International Institute of Tropical Agriculture (IITA), PMB 5320, Oyo Rd, Ibadan, Nigeria
Correspondence: cne22@cornell.edu

Abstract:
The NextGen Cassava project, sponsored by the BMGF and FCDO, aims to empower smallholder farmers 
through innovative, sustainable cassava breeding, and we have made significant progress in developing 
and releasing improved cassava varieties with the potential to impact food security and livelihoods in 
sub-Saharan Africa, despite cassava’s reputation as a “difficult” crop. Over the course of the project, Next-
Gen Cassava has been able to dramatically shorten the cassava breeding cycle and increase the rate of 
genetic gain. We have addressed many other challenges to cassava breeding, both biological and organi-
zational, such as access to genomic resources, knowledge of trait genetics and database and digitization; 
focus on root quality traits; and capacity building and training. This work culminated in releasing five 
improved varieties in Nigeria, with more in the pipeline in Uganda and Tanzania. NextGen has deeply ex-
plored gender-responsive breeding to ensure that our product profiles are inclusive and demand-driven. 
We have shared data and best practices within our own team and with many other breeding programs 
in our community of practice partnerships. NextGen has trained over 30 new cassava scientists who now 
carry the mantle of being the “Next Generation” of cassava researchers. NextGen is a successful, adaptable 
example of a modernized breeding project. In the landscape of the OneCGIAR, NextGen is a model of CG-
NARS-ARI partnerships. We hope we will be able to continue our important work, and to act as a flagship 
breeding program example for the OneCGIAR, to ensure continued support for smallholder farmers who 
are hopeful for new opportunities from better cassava varieties.

Genome-wide scanning enabled SNP discovery, linkage disequilibrium patterns and population 
structure in a panel of fonio (Digitaria exilis (Kippist) Stapf) germplasm

Abdou R.I.B. Yerima1,2, Issoufou K.2, Adje C.O.A.1, Mamadou A.2, Oselebe H.3, Codou M.4, Billot C.5, Achi-
gan-Dako E.G.1  

1 Laboratory of Genetics, Biotechnology and Seed Sciences (GBioS), Faculty of Agronomic Sciences (FSA), 
University of Abomey-Calavi (UAC), Cotonou, 01 BP 526, Republic of Benin

2 National Institute of Agronomic Research of Niger (INRAN), Department of Rainfed Crop Production 
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Abstract:
White fonio (Digitaria exilis) is a staple food for millions of people in arid and semi-arid areas of West Afri-
ca. Knowledge about nutritional and health benefits, insights into morphological diversity, and the recent 
development of genomic resources call for a better understanding of the genetic structure of the extant 
germplasm gathered throughout the region in order to set up a robust breeding program. We assessed 
the genetic diversity and population structure of two hundred and fifty-nine fonio individuals collected 
from six countries from West Africa (Nigeria, Benin, Guinea, Mali, Burkina Faso and Niger) in this study us-
ing 688 putative out of 21,324 DArTseq-derived SNP markers. Due to the inbreeding and small population 
size, the results revealed a substantial level of genetic variability. Furthermore, two clusters were found 
irrespective of the geographic origins of accessions. Moreover, the high level of linkage disequilibrium (LD) 
between loci observed resulted from the mating system of the crop, which is often associated with a low 
recombination rate. These findings fill the gaps about the molecular diversity and genetic structure of 
the white fonio germplasm in West Africa. This was required for the application of genomic tools that can 
potentially speed up the genetic gain in fonio millet breeding for complex traits such as yield, and other 
nutrient contents. 

Marker-assisted breeding for resistance to blast and rice yellow mottle diseases in Ghana

Kirpal A. Ofosu1,2, Asante M.D.2, Bediako E.A.1 and Asare P.A.1

1 University of Cape Coast, P.M.B, Cape Coast, Ghana
2 Council for Scientific and Industrial Research - Crops Research Institute (CRI) P. O. Box 3785, Fumesua-Ku-
masi, Ghana 
Correspondence:

Abstract:
Rice yellow mottle virus (RYMV) disease is an endemic disease in Africa. The disease causes 25 to 100% yield 
losses in rice depending on the variety and period of infection. Five serotypes of the virus are found in Afri-
ca, with the S2 serotype being predominant in Ghana. Rice blast is a fungi disease caused by Magnaport-
he grisea. Yield losses due to blast can reach up to 100% if the disease is not properly controlled. Popular 
aromatic rice varieties in Ghana such as CRI-AgraRice, Jasmine 85, Togo Marshall and CRI-Amankwatia are 
either moderately susceptible or susceptible to blast and RYMV. In this study, we employed marker-as-
sisted backcrossing (using KASP-SNP markers) to introgress the RYMV and blast resistant genes RYMV1 
(rymv1-2) and Pi_54 from the donor Gigante into the four selected popular aromatic rice varieties. KASP-
SNP markers rymv1-2 and Pi_54 was used to detect the RYMV and blast resistances in the crosses. At B3F1, 
68 out of 239 plants had both the rymv1-2 and Pi_54 genes. One thousand two hundred lines, made up 
of 300 lines per cross are currently under evaluation for their yield potential as well as grain quality traits. 
Over 8,000 mid-density SNP markers would be used for background selection to select lines that have 
high parental genome recovery. It is expected that, RYMV and blast resistant versions of the four popular 
rice varieties would be produced for farmers at the end of this on-going research.

Multi-trait genomic prediction of essential micronutrients in rice grain

Blaise P. Muvunyi1, Lu X.1, Zou W.1, He S.1 and Ye G.1,2

1 CAAS-IRRI Joint Laboratory for Genomics-Assisted Germplasm Enhancement, Agricultural Genomics 
Institute in Shenzhen, Chinese Academy of Agricultural Sciences, Shenzhen, China

2 Strategic Innovation Platform, International Rice Research Institute, Metro Manila, Philippines
Correspondence:

Abstract: 
Rice is a staple crop with rapid growing demand across Africa where prevalence of low micronutrients 
intake is the highest. Genomic prediction (GP) is an established tool for improving selection efficiency in 
plant breeding. Here, using a population of 250 genotypes, and five grain composition traits (Iron, Zinc, 
Manganese, Copper, and Cadmium), we studied the potential of multi-trait genomic prediction to assist 
enhancing prediction of Zinc and Iron contents in rice grain. Four scenarios emulating practical breeding 
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issues were considered: ST-CV1 (single trait cross validation), MT-CV1 (multi-trait cross validation: pheno-
types of both target and auxiliary traits available in training set), MT-CV2 (phenotypes of target trait avail-
able in training set, while auxiliary traits are phenotyped in both training and set sets), and MT-CV3 (phe-
notypes of target trait are available in training set, while auxiliary traits are only phenotyped in test set). 
Results showed that, aiding the prediction of Zinc with its strongly correlated auxiliary traits of higher ge-
nomic heritabilities (Iron, Copper or Cadmium) significantly (p<0.05) improved prediction in MT-CV2 over 
ST-CV1. Similarly, Iron’s prediction was significantly (p<0.05) enhanced in MT-CV2 than in ST-CV1, when 
supported by Cadmium, its highly correlated trait (correlation=0.97) of higher heritability (0.65). Including 
both Zinc and Cadmium for Iron prediction significantly (p<0.05) increased prediction accuracies in MT-
CV2 (9%) and MT-CV3 (7%) vs ST-CV1. Our results show that multi-trait genomic prediction using auxiliary 
traits of high heritability and strong genetic correlation with target trait could benefit prediction accuracy 
of Iron and Zinc in rice grain. 

Implementation of rapid generation advance and marker-assisted selection approach to improve 
breeding efficiency of Africa rice breeding programme

Shailesh Yadav1, Tawiah I.1, Abaka N.K.1, Kora O.1, Semwal V.2, Zenna N.3, Manneh B.4 and Zhao D.1
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3 Africa Rice Center Madagascar Station BP 1690 Antananarivo, Madagascar
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Abstract: 
Rice is a staple food and major source of dietary energy for most of the countries in Africa. However, Afri-
ca’s inability to reach self-sufficiency in rice results in a large portion of its rice being imported on a huge 
cost. Current rate of genetic gain and varietal turnover are very low in Africa. The transformation of Africa 
Rice’s breeding programs from traditional pedigree breeding based on visual selection to a modern rap-
id-cycle breeding program focusing on multi-location yield testing and use of marker assisted selection 
will play a significant role to ensure food security in sub-Saharan Africa (SSA). In this context, rapid genera-
tion advancement (RGA) facility has been developed at M’be Research Station, Cote d’Ivoire to create new 
breeding lines in a faster and efficient way. Currently, development of crosses for all the breeding pipe-
lines, raising and verification of F1s through genotyping using a set of SNP markers, and F2 seeds harvest 
are done in a single year. F2-F4 generation advances using SSD in RGA facility is completed in another year. 
F5 line stage testing (LST) has been done in field and lines were selected based on plant height, maturity, 
and uniformity. MAS profiling using trait-based SNPs of major QTLs/genes for various biotic/abiotic stress 
tolerance will be implemented in the selected LST lines. Using the overall approach, the breeding cycle 
from cross to cross will be shortened to 3.5-4 years. An integrated modernized breeding programme can 
accelerate the rate of genetic gain for rice yield for SSA farmers from its current level of less than 0.5% to 
1.5% annually.  

Association genetics in West-African sorghum reveals several loci underlying drought tolerance at 
flowering stage

Fanna Maina1, Harou A.2, Hamidou F.2 and Morris G.P.3

1 INRAN Niamey, Corniche Yantala BP 429 Niamey Niger
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Abstract:
Drought reduces crop productivity globally and threatens food security particularly in sub-Saharan Afri-
ca. Sorghum (Sorghum bicolor) a staple food and forage crop is among the most drought-adapted ce-
real crops but the ecophysiological and genetic basis of its drought adaptation is not known. This study 
aims to understand the ecophysiological basis of early-terminal drought in sorghum and to identify mark-
er-trait associations (MTAs) for yield components under this form of drought. A panel of 214 West African 
sorghum was phenotyped in an outdoor large-tube lysimeter system with local soil under well-watered 
(WW) versus water-stressed (WS) treatments to mimic flowering-stage drought (intermittent water-defi-
cit starting at flag leaf appearance). MTAs for drought-related ecophysiological traits (plant height flow-
ering time forage biomass and grain weight) explained 12-30% of phenotypic variance under WW and 
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WS. MTAs for plant height co-localized with Dw3 and QHT7.1 while MTA for forage biomass and grain 
weight under WS co-localized with stay-green post-flowering drought tolerance loci Stg3a and Stg4. Co-
localizations of MTAs with flowering time genes (Ma1–6) were not found. Novel associations were identi-
fied suggesting that variation exists in WA sorghum as an adaptation to rainfall variability. A marker at 
S7_50055849 is associated with yield components under water-deficit and flowering time may be tagging 
a pleiotropic variant controlling carbon partitioning to grain versus vegetative biomass. These MTAs are 
consistent with the hypothesis of oligogenic variation for drought tolerance in WA sorghum and could be 
used as trait predictive markers in drought tolerance breeding. 

Combined selection for productivity and resilience through modified stress tolerance indices in a 
HUW-234 X HUW-468 derived Wheat (Triticum aestivum L.) RIL mapping population for heat stress

Sadiah Shafi1, Sofi P.A.1, Shafi I.5, Singh B.2, Jaiswal J.P.3, Mishra V.K.4 and Mir R.R.1 
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Abstract:
Wheat (Triticum aestivum L.) is one of the principal food grains of the world and contributes to global 
food security. However, its productivity is significantly implicated by high temperatures. Therefore, it is 
highly imperative to develop varieties that are resilient to high temperature especially in India. As yield is a 
highly complex trait direct selection based on yield per se is more often not so rewarding. Therefore, stress 
indices which are a set of quantitative estimators elucidating stress response by yield data from single or 
multi-environment evaluations. A major disadvantage of using such indices is reported lack of correspon-
dence in rankings across indices and their failure to delineate overlapping responses in terms of yields 
under stress. In the present study we used HUW-234 x HUW-468 wheat Recombinant inbred lines (RIL) 
mapping population to validate the usefulness of such modified index. The correlation coefficient be-
tween the index score and their original index values were negative for Stress Susceptibility and Tolerance 
index and positive for Mean Productivity, Geometric Mean Productivity and Stress Tolerance Index. Based 
on index scores we created two new indices (Yield Productivity Stress Index and Yield Susceptibility Stress 
Index) by combining score indices. Using these indices, RILs could be effectively classified into four stress 
response classes. Most of the genotypes fall in Class II III and IV. Based on the results of present and earlier 
studies we propose that new indices YPSI and YSSI can be effectively used for evaluating large genotype 
sets in diverse environments for stress response. 
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New transcriptome-based SNP markers for Noug (Guizotia abyssinica) and their conversion to KASP 
markers for population genetics analyses

Sewalem Tsehay1, Ortiz R.1, Johansson E.1, Bekele E.2, Tesfaye K.2,3, Hammenhag C.1, and Geleta M.1 

1 Department of Plant Breeding Swedish University of Agricultural Sciences P.O. Box 101 23053 Alnarp 
Sweden; 
2 Department of Microbial Cellular and Molecular Biology Addis Ababa University P.O. Box 1176 Addis 
Ababa Ethiopia
3 Ethiopian Biotechnology Institute P.O. Box 5954 Addis Ababa Ethiopia 
Correspondence: tsehay@slu.se

Abstract:
The development and use of genomic resources are essential for understanding the population genetics 
of crops for their efficient conservation and enhancement. Noug (Guizotia abyssinica) is an economically 
important oilseed crop in Ethiopia and India. The present study sought to develop new DNA markers for 
this crop. Transcriptome sequencing was conducted on two genotypes and 628 transcript sequences con-
taining 959 single nucleotide polymorphisms (SNPs) were developed. A competitive allele-specific PCR 
(KASP) assay was developed for the SNPs and used for genotyping of 24 accessions. A total of 554 loci were 
successfully genotyped across the accessions and 202 polymorphic loci were used for population genetics 
analyses. Polymorphism information content (PIC) of the loci varied from 0.01 to 0.37 with a mean of 0.24 
and about 49% of the loci showed significant deviation from the Hardy-Weinberg equilibrium. The mean 
expected heterozygosity was 0.27 suggesting moderately high genetic variation within accessions. Low 
but significant differentiation existed among accessions (FST = 0.045, p < 0.0001). Landrace populations 
from isolated areas may have useful mutations and should be conserved and used in breeding this crop. 
The genomic resources developed in this study were shown to be useful for population genetics research 
and can be used in, e.g., association genetics.

Validation of SNP markers associated with late leaf spots resistance genes in groundnut 

Benjamin A. Danso 1, Dzidzienyo D.K.1,2, Eleblu J.S.Y.1,2, Ofori K.1, Manilal W.3 and Asibuo J.Y.4
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Abstract:
Late leaf spots disease (LLS) causes over 70% yield loss to groundnut by reducing plant area available for 
photosynthesis. The objective of this research was to validate four SNP markers for identification of LLS 
resistant plants.  A total of 180 F2 seeds were generated from hybridization between LLS resistant ‘CS16’ 
variety and susceptible ‘Shitauchi’ variety. The 180 F2 seeds were genotyped with four SNP markers fol-
lowed by phenotypic evaluation of F2:3 progeny by inoculating individual plants with conidia suspension 
of Nothopassalora personata (causal agent of LLS). Three out of the four SNP markers (GKAMA02GL582, 
GKAMA02GL975 and GKAMA02GL829) were polymorphic. The polymorphic SNP markers had adjusted R2 

values greater than 0.5 which indicates strong effects of the markers on LLS. The three out of the four pro-
posed markers for LLS resistance breeding have been validated and can be used to aid the introgression 
of LLS resistance genes in a marker assisted backcross breeding program.

Using a low-density single nucleotide polymorphism panel to characterize Ghanaian cassava acces-
sions

Ruth Prempeh1, Oppong A.1, Amankwaah V.1, Akomeah B.1, Abrokwah L.1, Allotey L.1, Annang E.1, Bo-
sompem A.N.1, Amoako F.1 and Mbanjo E.G.N.2
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Abstract:
Accurate germplasm characterisation is required to enhance the efficiency and management of genet-
ic resources. Germplasm characterization based on molecular markers has gained importance. The de-
velopment of low-density SNP panels and cost-effective genotyping platforms hold great promises for 
resources-limited breeding programs in sub-Saharan Africa. We fingerprinted 376 cassava germplasm 
samples using a panel of 28 SNPs, including 10 trait-linked markers and 18 quality control (QC) markers. 
The Kompetitive Allele-specific PCR sytem (KASPTM) was used to genotype the SNP markers. PLINK soft-
ware was used to calculate the genetic distance between accessions. Ward’s minimum variance was used 
to perform hierarchical clustering. Accessions with distance below 0.05 were considered to be the same 
genotypes. Principal component analysis was used to examine the genetic relationship between the 
distinct cassava accessions. Two hundred and one distinct genotypes and 159 putative duplicates were 
found. These duplicates would be subjected to a second round of scrutiny. The PCA revealed a bimodal 
distribution, indicating two primary groups, and substantiating the accessions’ current group classifica-
tion, which includes germplasm versus breeding populations. However, few accessions reported as germ-
plasms mapped within the breeding population. The low-cost SNP markers used were able to distinguish 
cassava genotypes, hence can be routinely used to characterize cassava accessions as well as for quality 
control at various stages of breeding activities.

Quantitative trait loci analysis for sweet potato virus disease resistance in the ‘Bxt’ mapping 
population

Winnifred Akech1, Edema R.1, Rubaihayo P.1, Gibson P.1, Kauma J.2, Swanckaert J.2, Ssali R.2 and Mwanga 
R.O.2  
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Abstract: 
Sweet potato (Ipomoea batatas (L.) Lam.) (2n=6x=90) is a major food security crop in sub-Saharan Africa. 
However its production is greatly constrained by sweet potato virus disease (SPVD). Efforts to develop 
varieties with resistance to the disease is slowed by limited molecular markers linked to single or dual re-
sistance. Quantitative trait loci (QTL) study was done in 310 F1 progenies of a cross between cv. Beauregard 
and cv. Tanzania to determine loci associated with resistance to SPVD and sweet potato feathery mottle 
virus (SPFMV), one of the causal pathogens. Progenies and parents were evaluated using single and dou-
ble side grafting of scions infected with sweet potato feathery mottle virus and sweet potato chlorotic 
stunt virus under screenhouse condition using augmented design. A 2 708.4 cM linkage map developed 
using 30 684 SNP markers at a density of 11.35 markers per cM was used in this study to identify the loci 
linked to resistance. Three QTLs linked to SPFMV resistance were identified on linkage group 3 (LG3). In 
the case of dual infection, a single QTL linked to SPVD resistance was identified on linkage group 10. 

Genome-wide association analysis of bean fly resistance and agro-morphological traits in common 
bean 

Wilson Nkhata1,2, Shimelis H.1, Melis R.1, Chirwa R.2, Mzengeza T.3, Mathew I.1 and Shayanowako A.1
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Abstract:
The bean fly (Ophiomyia spp) is a key insect pest causing significant crop damage and yield loss in com-
mon bean (Phaseolus vulgaris L., 2n=2x=22). Development and deployment of agronomic superior and 
bean fly resistant common bean varieties are dependent on genetic variation and the identification of 
genes and genomic regions controlling economic traits. This study’s objective was to determine the 
population structure of a diverse panel of common bean genotypes and deduce associations between 
bean fly resistance and agronomic traits based on single nucleotide polymorphism (SNP) markers. Nine-
ty-nine common bean genotypes were phenotyped in two seasons at two locations and genotyped with 
16  565 SNP markers. The genotypes exhibited significant variation for bean fly damage severity (BDS), 
plant mortality rate (PMR), and pupa count (PC). Likewise, the genotypes showed significant variation for 
agro-morphological traits such as days to flowering (DTF), days to maturity (DTM), number of pods per 
plant (NPP), number of seeds per pod (NSP), and grain yield (GYD). The genotypes were delineated into 
two populations, which were based on the Andean and Mesoamerican gene pools. The genotypes exhib-
ited a minimum membership coefficient of 0.60 to their respective populations. Eighty-three significant 
(P<0.01) markers were identified with an average linkage disequilibrium of 0.20 at 12Mb across the 11 chro-
mosomes. Three markers were identified, each having pleiotropic effects on two traits: M100049197 (BDS 
and NPP), M3379537 (DTF and PC), and M13122571 (NPP and GYD). The identified markers are useful for 
marker-assisted selection in the breeding program to develop common bean genotypes with resistance 
to bean fly damage.

KASP-based authentication of F1 hybridy in cowpea 

Patrick O. Ongom1, Fatokun C.2, Togola A.1, Oluwaseye O.G.1, Mansur A.1, Ishaya D.J.1, Bala G.1, Tukur S.1 and 
Boukar O.1

1International Institute of Tropical Agriculture (IITA), Kano, Nigeria
2 International Institute of Tropical Agriculture (IITA), PMB 5320, Oyo Rd, Ibadan, Nigeria 
Correspondence:

Abstract:
Modern breeding depends on quality assurance and control (QA/QC) to deliver varieties in an optimized 
pipeline. The objective of this study was to determine parental diversity and confirm hybridity of cow-
pea F1 progenies using KASP (Kompetitive Allele Specific PCR)-based single nucleotide polymorphism 
(SNP) markers.  A total of 1 436 F1 plants were derived from crossing 220 females to two elite sister lines 
IT99K-573-1-1 and IT99K-573-2-1 as male parents. The progenies and the parents were genotyped with 17 
QC SNP markers via high-throughput KASP genotyping assay. The QC markers differentiated the parents 
with mean efficiency of 37.84% and a range of 3.4% to 82.8% revealing unique fingerprints of the parents. 
Neighbor-Joining cladogram divided the 222 parents into four clusters. Genetic distances between par-
ents ranged from 0 to 3.74 with a mean of 2.41. Principal component analysis (PCA) depicted a consid-
erable overlap between parents and F1 progenies with more scatters among parents than the 1 436 F1s. 
The differentiation among parents and F1s was best contributed to by 82% of the markers. As expected, 
parents and F1s showed a significant contrast in proportion of heterozygous individuals with mean values 
of 0.02 and 0.32 respectively. Markers detected true hybridity with 100% success rate in 72% of the popu-
lations. Overall, 79% of the putative F1 plants were true hybrids 14% were selfs and 7% were undetermined. 
The study demonstrated an effective application of KASP-based SNP assay in fingerprinting and confir-
mation of hybridity and early detection of false F1 plants.

Genotype × Environment Interaction and stability of cowpea for leaves nutritional values: A 
prerequisite for cowpea variety development under South African agro-ecological conditions

Abe S. Gerrano1,2, Majola G.N.1 and Mbuma N. W.3

1 Agricultural Research Council – Vegetables, Industrial and Medicinal and Ornamental Plants Institute, 
Private Bag X293, Pretoria 0001, Republic of South Africa

2 Faculty of Natural and Agricultural Sciences, School of Agricultural Sciences, Crop Science Department, 
North-West University, Private Bag X2046, Mmabatho, 2735, Republic South Africa

3 University of the Free State, PO Box 339, Bloemfontein 9300, Republic of South Africa
Correspondence: agerrano@arc.agric.za

Abstract:
Cowpea crop is one of the orphan crops that could provide a cheap source of protein, mineral elements 
and health properties to improve nutritional deficiencies in resource poor populations. The yield perfor-
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mance and nutritional values of cowpea are significantly influenced by the environment, which results 
in unpredictable performances in different growing environments., a phenomenon known as genotype 
by environment (G×E) interaction which also confounds selection efficiency in population development 
for improvement. Understanding GxE interactions for nutritional value traits can assist in improving the 
adaptability and stability across environments. Cowpea leaves are an excellent source of proteins, min-
erals and vitamins. The objectives of this study were to determine the nutritional variability in the fresh 
leaves of the 15 test cowpea genotypes for Fe, Zn, Mn, and protein content, to determine the magnitude of 
GxE interactions, to identify superior genotypes across four environments for two cropping seasons and to 
determine the phenotypic correlations among minerals and protein content. Significant genetic variation 
was observed among cowpea genotypes for traits measured. The genotype by location by season interac-
tion effect was more important for Fe and Zn indicating complex genetic control towards improving these 
traits. Cowpea genotype VCDC, Meter long bean, 98K-5301, and Kisumi mix had the highest mean values 
for Fe, Zn, Mn, and protein content, respectively, among all test genotypes evaluated across locations and 
seasons. Genotype Meter long bean for Fe and Mn, while Kisumi mix for protein content should broad 
adaptability. Mega-environments were identified for each trait. The principal component analysis (PCA) 
showed that genotype Meter long bean and TVU-14196 were specifically associated with Fe content, while 
genotype VCDC, Veg cowpea 2, and ITOOK-1060 were specifically associated with Zn content. The con-
centrations of Zn with Fe were strong and positively correlated. Zn with protein, and Fe and with Mn were 
negatively and significantly correlated, indicating that selecting for Zn and Fe might unintentionally re-
duce protein and Mn content, respectively. These results will contribute to the development of improved 
cowpea genotypes for nutritional value.

Assessment of farmer preferences and production constraints of cowpea (Vigna unguiculata L. 
Walp.) in Zambia: Implications for pre-breeding.

Nelia Nkhoma1,2, Shimelis H.1, Laing M.1, Mathew I.1 and Shayanawako A.1

1 Africa Centre for Crop Improvement, University of KwaZulu Natal, P/Bag X01, Scottville, Pietermaritzburg 
3209, South Africa.
2 Seed Control and Certification Institute, P.O. Box 350199, Chilanga, Lusaka, Zambia.
Correspondence:

Abstract:
Cowpea is a relatively drought tolerant and multipurpose crop valuable in cereal-based cropping sys-
tems. In Zambia cowpea is a valuable food security crop. The objective of this study was to identify farm-
ers’ preferences and production constraints and perception on cowpea production in Zambia to guide 
pre-breeding. A participatory rural appraisal (PRA) research tools were used and data collected from three 
major cowpea production areas of Zambia namely Eastern Southern and Northern provinces during the 
2017/18 cropping season. Data were collected involving 187 farmers while 43 additional farmers partici-
pated in focus group discussions. Results showed that considerably larger proportion of females (44%) 
were involved in cowpea production in the surveyed provinces. Higher proportion of respondents (93.6%) 
use unimproved local cowpea landraces for production while only 6.4% respondents used few introduced 
varieties during the survey. The major farmer perceived constraints to cowpea production were low yield-
ing varieties (reported by 45.1% of respondents) a limited access to production inputs (14.8%) a lack of 
extension support service (3.3%) weed infestation (2.2%) poor soil fertility (1.1%) a lack of production labour 
(9.3%) and pests and diseases (18.1%). Farmer-preferred traits of cowpea varieties in the study areas includ-
ed high yield (reported by 46.7% of respondents) good eating quality (5%) and pest and disease resistance 
(15%). All participant farmers indicated their persuasive willingness to adopt improved cowpea cultivars. 
Therefore, cowpea breeding programs in Zambia should consider the aforementioned farmer-preferred 
and essential traits to develop improved cultivars to enhance sustainable production for food security and 
the market. 

Farmer’s willingness to pay for improved seed of Kersting groundnut [Macrotyloma geocarpum 
(Harms) Maréchal and Baudet] in Benin and Togo

Aboegnonhou C.O. Agossou1,2, N’danikou S.1,3, Coulibaly M.1, Kakpo A.T.4, Achigan-Dako E.G.1, Oselebe H.2 
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Abstract:
Quality seeds are essential for increasing crops productivity. In this study we assessed the factors that mo-
tivate Kersting’s groundnut farmer’s willingness to pay (WTP) improved seed of that crop. A total of 568 re-
spondents were selected in the production areas of the crop in Benin and Togo using snowball technique 
and then interviewed with a semi structured questionnaire. Data collected included socio-demographic 
characteristic of interviewee their expected yield of new varieties their WTP the amount willing to pay 
(AWTP). Classification and regression trees (CART) Ordinary Least Squared and Tobit regression were used 
to assess the relationship between the socio-economic and demographic variables and the dependent 
variables (WTP and different amount to pay). The results showed that more than 90% of the respondent 
involved in the cropping of Macrotyloma geocarpum are willing to have access to the improved seeds 
despite some production constraints. The yield of current landraces used by farmers the expected yield 
of the new variety and the agro-ecological areas were identified as the top three factors which affect the 
amount farmers were willing to pay for Kersting’s groundnut seed. The average amount that farmers were 
willing to pay for one kilogram of the improved seed was USD 5.35 whereas they have freely proposed to 
pay the maximum of USD 4.6 per Kg of improved seed. 

Sociodemographic determinants of local knowledge morphotype classification criteria and nomen-
clature of shea [Vitellaria paradoxa (C.F. Gaertn)] across parklands in Benin

Merinosy M.F.1, Achigan-Dako E.G.1, Gnanglè P.C.2 and Boffa J.3 

1 Laboratory of Genetics Biotechnology and Seed Science, Faculty of Agronomic Sciences, University of 
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Abstract:
Local knowledge and perception are determinants to undertake domestication of useful species such as 
Vitellaria paradoxa that makes significant contribution to rural household economy in Africa. This study 
aims to document shea morphotypes diversity based on folk knowledge especially the main criteria farm-
ers used to distinguish shea trees and to examine the influence of sociodemographic characteristics on 
that knowledge. Through semi-structured surveys with 405 respondents across Benin’ shea parklands we 
used the relative citation frequency of criteria followed by Kruskal-Wallis test to evaluate the influence of 
sociodemographic characteristics on local knowledge of Shea morphotypes. Factorial Correspondence 
Analysis described the links between the different morphotypes and parklands and Principal Compo-
nents Analysis to characterize farmers perception on morphotypes’ abundance fruits and butter yields.  
Respondents identified 13 morphotypes based on the five most cited criteria which are fruit size (55.5%) 
tree fertility (15.40%) bark colour (10.51%) timing of production (5.38) and pulp taste (3.42%). The citation 
frequency of criteria varies significantly depending on age education level and sociolinguistic group of 
respondents. The morphotypes with the trait ‘Yanki’ meaning small fruit were reported to be widespread 
and to have high fruit production and butter yield performance.  Farmers reported an important diversity 
it follows that criteria used to classify morphotypes are based on traits that hold importance for them. To 
increase shea parklands productivity such a diversity is an important tool to be used in selection of pre-
ferred and high yielding shea tree morphotypes. Keywords: Shea Benin local morphotypes classification 
criteria sociodemographic characteristics. 

Farmers’ perceptions on varietal diversity, trait preferences and diversity management of bush yam 
(Dioscorea praehensilis Benth.) in Ghana

Adeyinka S. Adewumi1,2, Asare P.A.1, Adu M.O.1, Taah K.J.1, Akaba S.3, Mondo M.J.2,4 and Agre P.A.2
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Abstract:
Bush yam (Dioscorea praehensilis Benth.) is an important food and cash crop species in some West and 
Central African countries. Unfortunately, several socioeconomic, cultural, nutritional, and agronomic con-
straints hinder its cultivation, and thus lead to its underutilization and gradual disappearance. To effec-
tively promote its cultivation and utilization, knowledge of its diversity, distribution, management, and 
farmers’ varietal preferences is necessary. This study, therefore, used a participatory rural appraisal survey 
to assess such information in 23 villages from three regions of Ghana. A total of 42 D. praehensilis morpho-
types were recorded and grouped in seven classes based on the tuber flesh colour. The Shannon diversity 
index (H’ = 1.88), equitability (0.65), and Margalef species richness (2.53) revealed the presence of moderate 
diversity and distribution in the surveyed regions. Farmers’ variety trait preferences included mainly the 
early maturity (21.1%), smooth tuber texture (16.5%), stability in tuber flesh colour (7.86%), good storage 
aptitude (7.6%), and high tuber productivity (12.8%). In contrast, D. praehensilis production and utilization 
rates have declined mainly due to poor culinary quality (39.9%) and poor agronomic traits (20.7%) of most 
morphotypes. Survey results showed that D. praehensilis is largely an in situ conserved species in Ghana 
(60.0%). This study provided an insight on D. praehensilis diversity, distribution and farmers’ varietal pref-
erences in Ghana which will guide its genetic resource conservation and plant breeding intervention.

Genotype-by-environment interaction and farmers’ participatory selection of orange-fleshed sweet 
potato genotypes for roots yield and yield-related traits in Benin

Idrissou Ahoudou and Achigan-Dako E.G.

Laboratory of Genetics, Biotechnology and Seed Science, Faculty of Agronomic Sciences, University of 
Abomey- Calavi, 01BP526 Cotonou, Republic of Benin
Correspondence:

Abstract:
The development and deployment of orange-fleshed sweet potato (Ipomoea batatas [L.] Lam) as bio-for-
tified crops is important in the efforts to alleviate vitamin A deficiencies in Africa. White or yellow flesh va-
rieties remain the predominant varieties grown in West African countries particularly in Benin. This study 
was conducted to i) determine the magnitude of genotype-by-environment interaction (GEI) for storage 
root yield and yield-related traits and ii) identify farmers’ preferences among genotypes tested. Eight gen-
otypes were evaluated on-farm under farmers’ conditions across four environments using a randomized 
complete block design with three replications in 2020 and farmer-participatory selection was conducted 
with 80 participating farmers during the evaluation. The Additive Main Effect and Multiplicative Interac-
tion (AMMI) and genotype and genotype-by-environment (GGE) biplot analyses were used to determine 
GEI of genotypes; Chi-square test and ordinary least squares (OLS) regression were used identified farm-
er’s preferred genotypes and factors influencing their preference choice. AMMI analysis revealed a rela-
tively larger proportion of the Environment effect for TRY (47.9%) DMC (59.09%) and large Genotype effect 
for HI (58.61%) and RSI (70.27%). GGE-biplot analysis explained a total variation of 96.75% for TRY 94.57% 
for HI 87.78% for RSI and 92.14% for DMC. G1 (Amelia) represents the most desired genotype for TRY; G2 
(Apomuden) for HI and RSI; G5 (Ininda) and G1 for DMC. G1 G2 and G3 (BF59xCIP) were genotyped most 
preferred by farmers for production. Farmers gave high importance to genotype yield ability for selection 
criteria.
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Scoring Root Necrosis in Cassava Using Semantic Segmentation

Tusubira J.R.1 Nsumba S.1, Babirye C.1, Nakatumba-Nabende J.2 
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Abstract:
Cassava, a major food crop in many parts of Africa, has majorly been affected by Cassava Brown Streak 
Disease (CBSD). The disease affects tuberous roots and presents symptoms that include a yellow/brown 
dry corky necrosis within the starch-bearing tissues. Cassava breeders currently depend on visual inspec-
tion to score necrosis in roots based on a qualitative score which is quite subjective. In this paper we 
present an approach to automate root necrosis scoring using deep convolutional neural networks with se-
mantic segmentation. Our experiments show that the UNet model performs this task with high accuracy 
achieving a mean Intersection over Union (IoU) of 0.935 on the test set. This method provides a means to 
use a quantitative measure for necrosis scoring on root cross-sections. This is done by segmentation and 
classifying the necrotized and non-necrotized pixels of cassava root cross-sections without any additional 
feature engineering. 

Effect of harvesting time on cassava root yield and cassava brown streak disease root incidence 
and severity among resistant genotypes evaluated in in Tanzania 

Mushi E.1, E. Kanju2, Tumwegamire S.3, Shirima R.1, Ndalahwa M.1, Kulembeka H.3 and Masumba E.4

1 International Institute of Tropical Agriculture (IITA), PO Box, 34441, Dar es Salaam, Tanzania 

2 International Institute of Tropical Agriculture (IITA), PO Box 7878, Kampala, Uganda

3 Tanzania Agricultural Research Institute (TARI), P.O.BOX 1433, Mwanza, Tanzania

4 Tanzania Agricultural Research Institute (TARI), P.O.BOX 30031, Kibaha Pwani, Tanzania

Correspondence:

Abstract:

Cassava brown streak disease (CBSD) and cassava mosaic disease (CMD) are the biotic constraints affect-
ing cassava root yield in Sub Saharan Africa. CMD causes an overall reduction in yield while CBSD reduces 
root yield from the dry, necrotic rotting that reduces the root quality. This study investigated the effect of 
harvesting time (TOH) on total fresh root yield (TFRY), percentage marketable fresh root yield (PMFRY), 
marketable dry root yield (MDRY), dry matter content (DMC), starch content (STC), root necrosis severi-
ty (RNS) and root necrosis incidence (RNI). Six genotypes (KBH2016B/504, KBH2016B/521, KBH2016B/316, 
KBH2016B/185, KBH2016B/020, KBH2016B/087), and two checks namely, Kiroba and Albert (improved and 
susceptible checks respectively) were planted at Chambezi during the short rain season (SRS). The SRS is 
characterized by high whiteflies populations resulting in higher CBSD incidences for susceptible cultivars. 
A split plot design was used. Harvesting was done at 8, 12 and 16 months after planting (MAP). Highly sig-
nificance differences (P≤0.001) were detected between TOH for TFRY and MDRY and between genotypes 
(G) for PMFRY, RNI and RNS. G x TOH interaction for RNI. Highest TFRY and MDRY were recorded at 16 MAP 
(30.2 t/ha and 8.4 t/ha) compared to 8MAP (8.4 t/ha and 2.1 t/ha) respectively. Highest RNI and RNS was 
observed at 16MAP (21.6% and 2.4) compared to 8MAP (6.9% and 1.6%) respectively. PMFRY decreased with 
delayed TOH from 94.1% (8 MAP) to 81.9% (16 MAP). The results will help to make specific recommenda-
tions for each genotype once they are recommended for official cultivation in Tanzania.

Parallel Session IV
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Field evaluation of common bean genotypes for reaction to anthracnose in South Africa.

Army M. Payazi1, Kanu S.A.1,2 and Muedi H.T.H.3
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Abstract:
A field experiment was conducted to evaluate the incidents of anthracnose disease (caused by Colle-
totrichum lindemuthianum) on common bean (Phaseolus vulgaris L.) germplasm and commercial culti-
vars in South Africa. Two separate trials were conducted in two locations with contrasting climatic condi-
tions, specifically Potchefstroom and Cedara. Fifty-one common bean germplasm varieties and twenty-six 
commercial cultivars were evaluated. The Potchefstroom trials were conducted under inoculated condi-
tions with purified race 6, while the trial in Cedara was under natural inoculum. A scale of 1-9 was used for 
disease severity evaluation where 1 is resistance and 9 susceptible. There was a direct association between 
disease and location. A total of seventy (92%) of the evaluated genotypes were resistant to anthracnose 
race 6 in Potchefstroom, on the contrary, in the more humid Cedara only thirty-eight (49.35%) of geno-
types were immune to 4 C. lindemuthianum races which were later identified. Only 25 germplasm were 
resistant in both locations among them were landraces with resistance to other important dry bean dis-
eases found in South Africa such as rust (caused by Uromyces appendiculatus) common bacterial blight 
(caused by Xanthomonas campestris pv phaseoli) and angular leaf spot (caused by Phaeoisariopsis grise-
ola). There was a significant variation on yield between locations and very weak correlation between yield 
and disease severity within and between locations. As much as anthracnose is widely distributed, there is 
sufficient genetic material that can be used as sources of resistance in the breeding programme in South 
Africa.

Relationships between yield and its components for common bean (Phaseolus vulgaris L.) in Burundi

Nduwarugir E.1, Nchimbi-Msolla S.2, Mukankusi C.M.3, Chirwa R.4, Ntukamazina N.1 and Bizimana J.B.5  
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Abstract:
Knowledge of relationship among yield and the other agronomic characters is important in plant breed-
ing especially for the individual plant selection. The objective of this study was to determine relationships 
between yield and its components for common bean. The experiments in split-split plot with three repli-
cations were carried out in Burundi from October 2012-January 2013 and from February-June 2013. Eight 
biofort common bean genotypes were assessed including a control GLP2. Direct and indirect effects of 
the yield components on seed yield were analyzed using path coefficient analysis. Seed yield/SY was most 
affected by the number of days to 50% flowering/DFL and plant height/PH in both cropping seasons. 
Correlation analysis showed that seed yield/SY was significantly affected by plant height (0.690***) pods 
per plant/PP (0.660***) seeds per pod/SP (0.380***) as positive and negatively affected by the number 
of days to Physiological maturity/DPM (-0.193**) and the 100 seed weight/HSW (-0.280***) during 2013A 
whereas it was significantly affected by PH (0.278***) as positive and negatively affected by the number of 
DPM (-0.281**) in the second cropping season. Combined correlation analysis over locations and seasons 
indicated that DFL was highly correlated with DPM (0.74*** and 0.606***) due to its indirect effect. Thus, 
importance should be given for the above traits while selecting bean crop. According to the path analysis, 
PH was the most important due to direct effect on the increase of SY on selection studies. Consequently, 
this could be used as a selection criterion in dry bean breeding for high yield.
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Correlation and path-coefficient analyses of yield and vegetative traits of tall coconut accessions

Odufale O.O., Oluwaranti A., Odewale J.O., Odiowaya G., Adaigbe V. C, Koloche M.I., Ozurumba J.C., Aha-
non M.J. and Yusuf A.O.
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Abstract:
Coconut has prolonged gestation period. Therefore, there is need to make selection for improvement with 
the vegetative traits at pre flowering stage. The objective of this study is to evaluate the contributions of 
vegetative traits to yield in coconut. Seventy-eight Tall coconut accessions collected from South East (SE) 
(17), North Central I (NCI) (20), North Central II (NCII) (19) and South West (SW) (22) were evaluated over 
two years. The fruit and vegetative traits were evaluated using correlation and the Path coefficient anal-
yses. There was significant correlation between the fruit weight/ha and the yield components evaluated; 
husk weight (0.74**), nut weight (0.88**), split nut weight (0.86**), water volume (0.77**), fresh meat weight 
(0.82**) and copra weight (0.76**). Selection for high fruit weight will accelerate improvement for other 
components of yield. There was positive correlation between fruit weight and each of number of frond 
(0.27*), crown diameter (0.24*) and leaf spread(0.24*) while petiole length and leaflet length had negative 
significant correlation with nut weight(-0.30**, -0.28*), split nut weigh (-0.34**, -0.29**), fresh meat weight 
(-0.38**, -0.32**), copra weight (-0.34**, -0.30**) and coconut water volume (-0.26*, -0.30**). Path analysis in-
dicated that petiole length and frond length had negative direct effect on fruit weight. However, number 
of fronds had the lowest indirect effect on fruit weight (0.21) while frond length and petiole length had 
much higher indirect effect on fruit weight 0.583 and 0.601 respectively. Accessions with high number of 
fronds, leaf spread and crown diameter should be favoured when making selection as these are indices 
for high yield.

Soybean phenotyping for rapid variety breeding using satellites and artificial intelligence 

Emmanuel M. Ngonga
International Institute of Tropical Agriculture (IITA), Development in Africa with Radio Astronomy (DARA) 
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Abstract:
Multispectral satellite images and the spectral indexes they derive can highlight crop phenotypic charac-
teristics that are not discerned with the naked eye. In this study, yield potential of three soybean varieties; 
Dina, SC-Safari, and SC-Spike, grown on commercial farms in Chongwe and Lusaka districts in Zambia 
were studied using remote sensing. To optimise this process, Landsat 8, PlanetScope, and Sentinel-2 sat-
ellites were combined into a virtual constellation using data augmentation techniques. A Random Forest 
algorithm was used to classify and mask clouds, cloud shadows, and dense haze from the images. Nor-
malised Difference Vegetation Index (NDVI) formed the basis for determining the levels of photosynthet-
ically active biomass in the cultivar’s canopies. Time-series profiles of the average NDVI per field were 
obtained using Gaussian process modelling for the 2016/2017, 2017/2018 and 2018/2019 farming seasons. It 
was observed that there is a significant positive correlation between the maximum average NDVI values 
of these profiles to the yield of their respective soybean varieties when analysed using linear, logarithm 
and power functions. Linear and logarithm functions showed this trend more accurately than power func-
tions. Different regression equations were observed per variety for each of the functions. Extrapolation 
of the trendlines of these equations was used to rank the varieties according to their maximum yield 
potential. SC-Spike showed the highest maximum yield potential in terms of metric tons per hectare 
after threshing. SC-Safari showed the second-highest, while Dina showed the least yield potential. This 
matched their observed yields in the field. 

Effect of environment on finger millet (Eleusine coracana) grain nutrient content.
 
Henry Ojulong1, Manyasa E.2, Sheunda P.2 and Ajaku D.2
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Abstract:
Sub-Saharan Africa has one of the highest levels of malnutrition globally. Finger millet is the most import-
ant small millet in the tropics with superior nutritional qualities excellent storability does well in poor soil 
conditions and provides food security during extreme droughts. As a promising source of micronutrients 
and protein besides energy, finger millet can contribute to alleviating micronutrient and protein malnu-
trition. The most cost-effective approach for mitigating micronutrient and protein malnutrition is to in-
troduce finger millet varieties selected and/or bred for increased Ca, Fe, Zn and protein content. Environ-
mental factors are however known to affect the nutrient composition of crops. Twenty-four (24) accessions 
high in Ca, Fe and Zn were tested in three locations for two years to find the effect of environment on their 
nutrient composition. Location, Year and Location x Year significantly influenced nutrient composition. 
Nutrient content was highest in Alupe, a location in the sub humid agro ecology with higher organic mat-
ter in the soil and lowest in Miwaleni, a location with a tropical semi-arid climate. Genotypes performed 
relatively the same in all environments indicating that a dense nutrient genotype will always have higher 
concentrations in the different environments. Genotypes adapted well in all the three locations as shown 
by their good yield, agronomic aspects and days to flowering. As a result, a number of accessions are 
already being fast tracked for release. Accessions KNE 628, KNE 741, P224, KNE 1149 and U15 are already 
being promoted for high Ca, Fe and Zn. 

Development of high yielding bacterial wilt resistant tomato (Solanum Lycopersicum L.) lines

Sandra E. Odonkor  

West Africa Centre for Crop Improvement , P.M.B. 30, College of Basic and Applied Sciences, University of 
Ghana, Legon
Correspondence:

Abstract:
Tomato (Solanum lycopersicum L.) is Ghana’s most important vegetable with regards to quantity con-
sumed and land area cultivated. Albeit tomato production is significantly affected by diseases chiefly bac-
terial wilt disease and shortage of improved varieties. Breeding programmes have mostly focused on fruit 
quality and tomato yellow leaf curl disease (TYLCD) resistance while little to no work has been done to 
improve bacterial wilt resistance in the crop. The goal of this study was to introgress bacterial wilt resistant 
QTL in tomato varieties mostly preferred by Ghanaian farmers.  To identify bacterial wilt resistant acces-
sions among both local and foreign germplasm collected genetic characterization using two fluorescent 
single sequence repeats (SSR) and two SNP markers coupled with greenhouse screening for disease re-
sponse to an African R. solanacearum phylotype strain at hot temperatures were employed. Two resistant 
sources; Hawaii7996 and AVTO1314 were identified. Subsequent crosses between Hawaii7996 and three 
Ghanaian lines Woso woso, Peto Mech and Tropimech resulted in three F2 populations. After characteriz-
ing these F2 populations with the same genetic markers and greenhouse screening 11 resistant lines with 
homozygous alleles for both QTL were selected. This study efficiently introgressed the two Bwr QTL into 
three Ghanaian lines. Tomato breeders can exploit these selected lines in breeding programmes to devel-
op and release bacterial wilt-resistant tomato varieties. 

Genetic potential of single-cross hybrids under low nitrogen and optimal conditions

Fortunate Makore1, Magorokosho C.2, Dari S.1, Gasura E.1, Mazarura U.1 and Kamutando C.N.1

1 Department of Plant Production Sciences and Technologies, University of Zimbabwe, P.O Box MP167, 
Mount Pleasant, Harare, Zimbabwe

2 International Maize and Wheat Improvement Center (CIMMYT), P.O Box MP163, Mount Pleasant, Harare, 
Zimbabwe

Correspondence: fcmakore@gmail.com

Abstract:
Maize (Zea Mays, L.) productivity in sub-Saharan Africa (SSA) remains low, despite breeding efforts span-
ning across decades. Currently three-way hybrids predominate SSA, but there is potential to increase 
yields by using single-cross hybrids. Five new and four elite CIMMYT lines were inter-mated in a half diallel 
mating-scheme to determine combining ability effects of the lines and stability of 36 single-cross hybrids 
for grain yield under low nitrogen and optimum conditions in Zimbabwe and Zambia. The grain yield 
data was subjected to Griffing’s diallel, method 4, model 1 analysis in CIMMYT’s AGD-R software. Grain 
yield stability was analyzed using GGE biplot in GenStat 14th edition. The results revealed significant GCA 
effects for new inbred lines; DJL173527 highest under low nitrogen conditions (0.17 t ha-1), while CL1212902 
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highest under optimum conditions (1.40 t ha-1) and across sites (0.93 t ha-1). GGE biplot revealed two mega 
environments, group 1 with optimum conditions (CIMMYT 2018, RARS 2018, RARS 2019 and Mpongwe 
2019), group 2 with low nitrogen conditions (CIMMYT 2018, RARS 2019 and Lusaka west 2019) and one small 
environment (ART farm 2018).   Diallel crosses DJL173887 x CL1211559, CML311 x DJL173527 and CML566 x 
CL1212902 had the highest and stable grain yield under managed low nitrogen conditions, while CML543 
x CL1212902, CML566 x DJL173833 and CML312 x CML566 were stable under optimum conditions. Diallel 
cross CML566 x CL1212902 was high yielding and stable across sites. The identified stable single-cross hy-
brids could supplement three-way hybrids in boosting productivity in optimal and marginal ecologies in 
SSA. 

Analysis of genotypic performance and genotype x environment interaction of bambara groundnut 
(Vigna subterranea [L.] Verdc) genotypes under South African agro- ecological conditions

Nomathemba G. Majola 1,2 and Gerrano A.S.2

1 School of Agricultural, Earth and Environmental Sciences, College of Agriculture, Engineering and Sci-
ences, University of KwaZulu-Natal, Pietermaritzburg, Republic of South Africa 

2 Agricultural Research Council–Vegetables, Industrial and Medicinal Plant Institute, Private Bag X293, 
Pretoria 0001, Pretoria, South Africa

Correspondence:

Abstract
Bambara groundnut (Vigna subterranea [L.] Verdc.) is a nutritionally rich grain legume crop indigenous 
to Africa. It is tolerant to drought stress and has become adapted to grow under low input and marginal 
agricultural production systems in Africa and Asia. In sub-Saharan Africa (SSA) the production and pro-
ductivity of Bambara groundnut is low and stagnant because of diverse environmental effects and so-
cio-economic constraints. Thus, multi-environment trials (MET) are essential to identify superior varieties 
that can be recommended to farmers. The objectives of this study were to assess the stability, adaptability 
of Bambara genotypes across four environments, and identify the most discriminating and represen-
tative environments. Field trials were conducted at four locations and evaluated in a 5 x 15 alpha lattice 
design replicated three times at each location. The results revealed that genotype and environment main 
effects, and genotype x environment interactions effects were all significant (p<0.001). Both AMMI and 
GGE biplot analyses showed a cross-over GEI with different genotypes performing the best in different en-
vironments. Additive main effect and multiplicative interaction model (AMMI) analysis indicated that the 
first two interaction principal component axes (IPCA) were highly significant (P<0.01). The environment 
main effects contributed 68.32 % to the total variation in seed yield observed. The genotypic differences 
and interactions accounted for 24.16 % and 2.7%, respectively. The GGE biplot analysis divided the test en-
vironments into two mega-environments. Genotype 54 (ARC Bamb 54), genotype 6 (ARC Bamb 6), 9 (ARC 
Bamb 9) and 4 (ARC Bamb 4) were among the superior genotypes with high yield and stability across 
environments. The analysis identified Brits environment to be the most ideal environment for selecting 
and testing of superior genotypes.

Next Generation Plant Breeding Strategies: The Microbiome

Frank Magama1, Chinheya C.C.2 and Marunda M2. 

1Kutsaga Research Station P.O.Box 1909, Plant Breeding Division, Harare, Zimbabwe
2Kutsaga Research Station P.O.Box 1909, Plant Health Services Division, Harare, Zimbabwe
Correspondence: fmagama@kutsaga.co.zw

Abstract:
Sustainably providing food, feed, nutritional needs, fiber and raw materials of a growing population is 
one of the major challenges for future decades especially in the face of climactic perturbations and envi-
ronmental deterioration. Breeding better plants has and still is an essential part of the solution. However, 
plant breeding has traditionally improved traits only encoded in the plant genome.  The plant-microbi-
ome symbiotic association with its centuries of co-evolution is a rich-source of genetic diversity. The very 
recent seminal work on vertically transmitted microbiota and the Holobiont theory conceptualizes that 
the relationship can and should be leveraged in crop improvement. In this presentation, a synopsis is 
given on how the microbiome can be included as a breeding selection parameter, individually or concur-
rently with the plant genome to develop next-generation plant breeding strategies to climate proof crops, 
enhance fitness in hostile environments, preserve yields and eco-friendly manage diseases and pests. 



Breeding strategies for improving mungbean for common bacterial blight and drought adaptation

Joyce Tollo1, Ojwang P.1 and Mafurah J.1 

1Department of Crops Horticulture and Soils (CHS), Egerton University, P. O Box 536 20115-Egerton, Kenya
Correspondence:

Abstract:
Common bacterial blight (CBB) is an important disease of mungbean (Vigna radiata [L.]  in semi-arid ar-
eas of Kenya. Although variety selection has been done mostly on grain quality, genotypes that combine 
common bacterial blight resistance and drought are yet to be developed. To identify sources of resistance 
and stability of mungbean landraces against CBB attack in drought prone environments. A collection of 
240 mungbean genotypes were evaluated in Alpha Lattice Design at three semi-arid regions of Kenya for 
two years (2019 and 2020). Assessment of disease reaction was done at 30 and 45 days after emergence 
(DAE), followed by determination of disease severity for estimation of Area Under Disease Progress Curve 
(AUDPC). Genotype main effect plus genotype-by-environment (GGE) biplot was used for analysis of the 
data based on AUDPC to determine genotypic stability. GGE biplot analysis accounted for 70.21 percent 
of the total variation with genotype GBK 004828 (22) showing high level of resistance across the test-
ed environments. Kambi ya mawe (KYM) location in SR 2019/2020 was identified as ideal environment 
for the mungbean evaluation against CBB attack. Genotypes GBK 004828 (22), GBK 004809 (69), GBK 
051334 (49), GBK 004984 (190), GBK 004889 (155), GBK 004945(125) and GBK 043573 (187) were identified 
as high and stable resistant genotypes across the tested environments. The identified genotypes are rec-
ommended for use in mungbean breeding programmes to develop mungbean varieties that combine 
common bacterial blight resistance and drought tolerance in semi-arid areas. 
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About APBA

The absence of a common platform for plant breeders for networking has long militated against progress in plant 
breeding in Africa. That all changed when a meeting in 2012 between the United States Department of Agriculture 
(USDA) and a team of plant breeders from the African Centre for Crop Improvement (ACCI) and the West Africa 
Centre for Crop Improvement (WACCI) led by Dr Rufaro Madakadze, the Senior Programs Officer at the Alliance for 
a Green Revolution in Africa (AGRA) opened conversations on the need for an African Plant Breeders Association 
(APBA) to drive the agenda for plant breeding and seed sector innovations on the African continent.   The purpose 
of this association was to strengthen plant breeding in Africa through advocacy for investments in human capacity 
development and institutions and the establishment of strategic public-private partnerships for the promotion of 
food and nutrition security and a sustainable future. 

In 2013, a team at the African Centre for Crop Improvement (ACCI), University of KwaZulu-Natal, South Africa led 
by Professor John Derera elected to turn the idea into a promise by initiating the process towards the launch of 
an APBA. A Constitution was drafted and circulated to a mailing list of about 300 people, who had been contacted 
through networking. The process stalled after a while until 2016 when a group of students from the African Plant 
Breeding Academy Class II, energized by new knowledge in modern plant breeding decided to stay in touch with 
one another and reasoned correctly that pursuing the APBA idea will facilitate networking. The APBA’s dream was 
refreshed through the hard work of Dr Julia Sibiya of the University of KwaZulu-Natal and Dr Enoch Achigan-Dako 
of the University of Abomey-Calavi, Benin. Julia and Enoch involved the African Plant Breeding Academy Class III in 
conversations and shared the Constitution with the two cohorts for review. In 2017, Julia and Enoch shared the APBA 
vision at the National Association of Plant Breeders meeting at the University of California, Davis at the insistence 
of Dr Rita Mumm of the University of Illinois and Dr Allen Van Deynze of the University of California, Davis. This gave 
the APBA good visibility in the USA. In 2018, Julia and Enoch brought the African Plant Breeding Academy Class I & 
IV into the picture to expand the mailing list and initiated plans to launch the APBA. Dean Muungani, President of 
the Zimbabwe Plant Breeders Association joined Julia and Enoch that same year to constitute an Interim Planning 
Committee. The Interim Planning Committee opened conversations to launch the APBA. Zimbabwe and Tanzania 
were considered as possible venues.

In February 2019, the leadership of the West Africa Centre for Crop Improvement (WACCI) rejoined the conversation 
to launch the APBA and offered to host the launch and maiden Conference in October 2019 in place of its 2nd 
International Food Security Conference. The WACCI proposal was accepted and the Director of WACCI, Professor Eric 
Danquah was unanimously elected to serve as Interim President of the Association by the Planning Committee. 

The APBA was launched at the Cedi Auditorium, Department of Economics, the University of Ghana on October 23, 
2019 with over 400 scientists from 30 countries participating in the maiden conference. Following the successful 
launch of the association, a constitution was drafted and approved which led to the establishment of the APBA 
Secretariat at the West Africa Centre for Crop Improvement (WACCI) with funding from Michigan State University 
through the United States Agency for International Development (USAID). The secretariat was tasked to manage 
the operational affairs of the association, drive membership recruitment, see to the revival and formation of country 
associations, as well as drive the visibility and resource mobilisation agenda of the association. 

The Genesis

Who we are

Mission

APBA is an initiative of full-fledged scientists, students, and professionals in Africa from higher education 
institutions (HEIs), research organisations and private companies who felt the need to change the narrative 
of crop improvement and the seed sector in Africa.It is a forum dedicated to building capacities, problem-
solving, resource mobilisation, and long-term strategic development of the agricultural sector in Africa 
through effective plant breeding programmes and provision of tangible solutions to governments, seed 
companies, nongovernmental organisations and farmers.

To strengthen plant breeding in Africa through advocacy for investments in human capacity development 
and institutions and establishment of strategic public-private partnerships for the promotion of food and 
nutrition security and a sustainable future.
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A recognised and valued advocate for plant breeding research and education helping to guide and 
implement a cohesive plant breeding agenda for Africa to modernize agriculture for agricultural 
transformation to end hunger, achieve food and improved nutrition and promote sustainable agriculture.

Vision

Objectives

• Promote scientific plant breeding, and related 
research, through purposeful scientific 
discussion and communication in an 
independent forum where ideas, knowledge 
and experiences can be shared in an 
interdisciplinary manner.

• Promote and foster the growth of plant breeders 
in Africa, and stimulate and nurture the spirit of 
discovery and technological innovation in order 
to facilitate regional and international scientific 
integration.

• Encourage, promote and coordinate projects 
or activities of major national, regional and 
international interest, while at the same 
time facilitating the exchange of expertise 
and experience among breeders through 
sabbaticals, regular meetings, symposia, 
scientific and popular seminars, workshops, 
courses and congresses.

• Engage with government and international 
agencies on behalf of the membership of 
the Association, with respect to the issues of 
registration and quality control and to promote 
scientific research, development, as well as 

science education and the dissemination of 
scientific knowledge.

• Identify eminent scientists/plant breeders of 
outstanding talent in Africa and globally, for 
advising on African national and regional plant 
breeding research and development issues, 
policies and programmes.

• Enter into and foster relations with any 
professional societies, associations, bodies as 
well as research centres and institutions which, 
from time to time, APBA shall deem to be having 
similar goals and objectives as the Association.

• Advocate for proper, safe, and ethical exploitation 
of science and technology in plant breeding for 
national development in Africa.

• Establish a regular award scheme for recognition 
of outstanding achievement in African plant 
breeding.

• Undertake any other activities as the Association 
shall, from time to time, deem appropriate for 
the furtherance of its aims and objectives.
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