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FAO Regional Meeting on Agricultural Biotechnologies in Sustainable Food Systems and 

Nutrition in Sub-Saharan Africa, to be held in the African Union Conference Center, Addis 

Ababa, Ethiopia, 22-24 November 2017 (http://www.fao.org/africa/events/detail-

events/en/c/1035227/)   

 

Abstracts of the presentations from the plenary and parallel sessions on 22-24 November 2017. 

(This file will be updated gradually as more abstracts are provided by the speakers. The file was last 

updated on 21 November and 34 abstracts were available at that time). All abstracts will be 

provided on the meeting website as they become available. 

 

22 November 2017 
 

Plenary Session 2: High-level segment 

 

Malu Ndavi 

International Fund for Agricultural Development (IFAD), Rome, Italy 

 

IFAD is about food and nutrition security and, rural poverty reduction. Whatever IFAD does, it has to be 

pro-poor, pro-women, pro-environment, nutrition-sensitive, climate smart and pro-livelihoods, indeed 

IFAD is about establishment of sustainable Food Systems, has no regional but country focus with 50% of 

current investments targeting SSA where smallholder farming systems (SFS) predominate. The SFS are 

characterized by low production and productivity. Thus, Agricultural Biotechnologies and Innovations 

are important for increased production and productivity of the SFS but two issues need to be addressed, 

firstly suitability and limited use/no access due in part to weak advisory services.  

Further, notwithstanding the constraints associated with non-existence/limited use of Agricultural 

Biotechnologies and Innovations, other factors constrain SFS; these include, low use of production inputs 

as they are unaffordable, unconducive policy environment and low private investments. Thus, IFAD 

priorities is to ensure relevance of Agricultural Biotechnologies and Innovations to local environments by 

supporting active involvement of farmers in their development, capacity building, collaborating with 

Governments to increase public sector investments in agriculture and in the development of appropriate 

policies and promoting systematic shift from production and productivity of SFS to commercialization 

for increased household incomes and thus reduction in rural poverty.  
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Plenary Session 3: The state of application, capacities and the enabling environment for 

agricultural biotechnologies in Sub-Saharan Africa 

 

State of agricultural biotechnology applications, capacities and enabling environment in sub-Saharan 

Africa  

Edward Rege  

PICO-Eastern Africa, Nairobi, Kenya 

 

This presentation summarizes results of a background study of SSA countries commissioned by FAO. 

The study examined research and applications of a range of technologies covering four sectors (crops, 

livestock, forestry and fisheries/aquaculture) and the capacities available for research and use, and the 

extent to which the environment underpinning these practices is enabling or not. The treatment of 

biotechnology in the study is broad, covering: ‘low-tech’ (e.g. conventional crossbreeding, bio-fertilisers, 

AI in livestock, polyploidy in farmed fish); ‘medium-tech’ (e.g. use of PCR tools or DNA marker-

assisted selection – in crops, livestock, forestry or fishery sectors, ET in livestock, tissue culture in crops 

and trees); and ‘high-tech’ (gene editing, genome sequencing; genetic engineering; and cloning of 

livestock). The study was based on secondary data – from comprehensive literature review, questionnaire 

surveys and consultations of stakeholders. Overall, only a small number of countries (notably South 

Africa, Kenya, and Nigeria) are consistently strong. A number of countries (30-40% of countries) are in 

the medium category, while 45-55% are consistently very weak to weak in all sectors. Applications and 

capacities in forestry and fisheries were consistently low across most countries – even where their relative 

contributions suggest otherwise. Human capacity, facilities, policies, poor intellectual property (IP) 

environment, awareness and public participation, and under-investment in technology commercialization 

were the major gaps. Human capacity represents the greatest opportunity because it has potential to 

catalyze resolution of the other challenges. 

 

 

The state and application of Biotechnology for the production of veterinary vaccines and diagnostic 

tools 

Yebchaye Degefa 

Pan African Veterinary Vaccine Center of the African Union (AU-PANVAC), Debre Zeit, Ethiopia 

 

Animal health is potentially the most important aspect of animal production and any development in the 

area of biotechnology will greatly benefit the industry. Biotechnologies are used in animal health to 

increase the precision of disease diagnosis as well as for disease control and treatment. It offers a range of 

tools to improve our understanding and management of genetic resources for food and agriculture. 

Biotechnology is already making a contribution to breeding and conservation programs and to facilitate 

the diagnosis, treatment and prevention of animal diseases. Genetically engineered vaccines are being 

developed to protect fish and livestock against pathogens and parasites. Recombinant DNA (rDNA) 

technology has indeed made tremendous breakthrough in the discovery of various vaccines or diagnostic 

antigens. Enzyme-linked immunosorbent assays have become the standard means of diagnosing and 

monitoring many animal diseases worldwide. In the past fifteen years, veterinary diagnosticians have 

incorporated new molecular techniques such as the polymerase chain reaction and Western blot, and 

improved older techniques through the use of recombinant antigens, monoclonal antibodies and synthetic 

peptides. Simple hand-held devices that rely on the binding specificity of monoclonal antibodies or 

recombinant antigens to diagnose infection may be easily adapted for use in settings without running 

water, refrigeration or electricity. This presentation will review the current and potential uses of 

biotechnology in veterinary vaccine production and diagnostics.  
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Roger Pelle 

Biosciences Eastern and Central Africa (BecA) Hub, International Livestock Research Institute, 

Nairobi, Kenya  

 

Low productivity is common feature of African agriculture. Major factors responsible for this include low 

adoption of improved technology, declining soil fertility, prolonged drought, high incidence of pests and 

diseases, use of traditional agronomic practices and rain-fed agriculture. Also responsible are inadequate 

human capacity and limited application of modern biosciences in agriculture sector. Realizing the 

importance of biosciences in agriculture transformation elsewhere, a number of strong biotechnology 

initiatives have been implemented across the continent since the beginning of this century by establishing 

national and regional centers of excellence such as: African Center of Excellence (ACE I & II), East 

African Agricultural Productivity Program (EAAPP), West African Agricultural Transformation Program 

(WAATP), Southern African Network for Biosciences (SANBio) and Biosciences eastern and central 

Africa-International Livestock Research Institute (BecA-ILRI) Hub. These Centers provide access to 

state-of-the-art biosciences research facilities and trainings to African scientists who conduct research for 

the transformation of African agriculture. Moreover, these centers support conducive frameworks for 

increased intra-African cooperation and linkages with international centers, standardization and 

harmonization of policy and regulations, improved access to quality energy and internet, and improved 

capacity to generate, use and translate biological data into products and value addition. 

 

 

Parallel session 1: Biotechnologies for the characterisation, conservation and sustainable use of 

genetic resources for food and agriculture 

 

DNA timber tracking tools and a conservation strategy for African mahogany (Khaya sp.) 

Marius Ekué 

Bioversity International, Yaoundé, Cameroon 

The Khaya genus, also known as African mahogany, includes five species (K. ivorensis, K. anthotheca, 

K. grandifoliola, K. senegalensis and K. madagascariensis) targeted by the illegal timber trade. Wood 

from the first three species is marketed together as “African mahogany” and is among the continent’s 

most valuable sawnwood for export, with wide uses including shipbuilding. Policy instruments (e.g. EU 

Timber Regulation, Lacey Act) have been established to reduce illegal logging and associated trade at a 

global scale but practical control mechanisms to identify timber species and the geographic origin of 

wood and wood products are still lacking. Here we used single nucleotide polymorphism markers (SNPs) 

to develop genetic tools to differentiate accurately among all African mahogany species. We developed 

also genetic reference databases to identify the country of origin for 4 species distributed in mainland 

Africa. Finally a conservation strategy was elaborated and validated with stakeholders for Khaya 

senegalensis and Khaya grandifoliola.  

 

A review of the use of biotechnology in aquaculture and fisheries 

Emmanuel Kaunda1,2, Thokozire Gwaza1, Daudi Kassam1  
1African Centre of Excellence in Aquaculture and Fisheries, Lilongwe University of Agriculture and 

Natural Resources (LUANAR), Lilongwe, Malawi 
2 Corresponding author, NEPAD-SANBio Regional Fish Node 

The quest to increase fish production in aquaculture in the world has given rise to intense use of 

biotechnology in the aquaculture subsystems. A review of the various biotechnological technique has 

revealed the techniques range from gene manipulating in producing transgenic or super fish and 

hybridization to use of hormones in changing sex of fish. Biotechnical techniques have also been applied 

to feed to enhance digestion by coating feed with enzymes. Using the techniques, a 10 fold increase in 

growth of fish has been obtained. In nature, in addition to characterization and identification of fish, 

recently, DNA in water has been used to determine what fish live where. The implications for 

transformation of food systems and conservation of fish is discussed. 
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Parallel session 2: Capacity, knowledge and reaching farmers regarding agricultural 

biotechnologies 

 

National capacity building initiatives for biotechnology development: The case of Ethiopia 

Kassahun Tesfaye and Hailu Dadi 

Ethiopian Biotechnology Institute (EBTi), Addis Ababa, Ethiopia  

 

Food and nutrition security are utmost challenges in many Sub-Saharan Africa countries, including 

Ethiopia. This is further exacerbated by population growth, climate change and depletion of resources, 

which contributed to low and inefficient productivity of the agricultural sector. Harnessing biotechnology 

to modernize agricultural production is one of the most plausible means to respond to agricultural 

challenges and enhance the productivity of the sector. 

Given the huge biodiversity Ethiopia has, application of biotechnology is expected to give the 

country a competitive advantage in the global biotechnology market. Recently the government of 

Ethiopia identified biotechnology as an engine that can drive the country’s social economic development. 

Accordingly, a Ministerial Steering Committee was established along with National Biotechnology 

Taskforce and developed Biotechnology Roadmap for coming 10 years, which gives emphasis on the 

need to build national capacity for biotechnology, and has set specific goals. The roadmap was developed 

based on expert group survey of the current national status of biotechnology R&D, national potential in 

the sector, national Growth and Transformation Plans (I, II & III); development needs of the country, 

benchmark visits and experience sharing with various developing country. 

Following the roadmap, implementation documents have been prepared as part of the National 

Biotechnology Research and Development Plan including Curriculum Review and Development (BSc, 

MSc, PhD, short-term training); Laboratory Infrastructure; Regulatory Framework Guidelines; 

Biotechnology Investment and Marketing; Biotech Module and Laboratory Protocol for high school 

teachers. For proper implementation of the plan, the government has established the Ethiopian 

Biotechnology Council and Ethiopian Institute of Biotechnology (EBTi) to lead and coordination the 

national R&D endeavors. All the documents point towards technological leapfrogging and fast track 

approach to develop biotechnology products and services in agriculture and other relevant sectors. As 

biotechnology is capital and knowledge intensive, proper investment as well as coordinated effort will 

lead to reap its benefits for national economic development.  

 

 

The ACBF and its role in capacity building in science, technology and innovation 

Thomas Munthali 
The African Capacity Building Foundation (ACBF), Harare, Zimbabwe 

 
Despite some progress over the past years, Africa still faces dire situations of hunger and malnutrition 

exacerbated by poor agricultural productivity, climate change and the burgeoning population growth. 

This is changing the food systems on the continent and calls for an innovative and forward-looking 

agricultural ecosystem. 

 

In line with this, agricultural biotechnology brings new possibilities and has high likelihood of playing a 

major role in improving food security and nutrition in Africa and other regions of the world. However, for 

the continent to harness the benefits of agricultural biotechnology, there is need to increase investments in 

science, technology and innovation (STI) systems particularly by training agricultural specialists and 

creating the infrastructure needed to increase agricultural biotechnology’s contribution to national 

sustainable food systems. 

             The African Capacity Building Foundation (ACBF) has invested in improving national and 

regional STI systems through increased research to provide evidence-based guidance on how these 

systems can be enhanced, and through support to training of African scientists and engineers in critical 

areas including biotechnology. 
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             In the same vein, as the African Union’s Specialized Agency on Capacity Development, the 

Foundation is also planning to implement the “Skills Revolution Programme” in partnership with the 

African Union Commission that would fill the gap in critical technical skills in areas essential for Africa’s 

development and growth such as agricultural biotechnology. This stresses the need for more investment 

in coordinated capacity building on STI. 

 

 

Strengthening rural advisory services in Africa, with perspectives on agricultural biotechnologies 

Silim M. Nahdy 

African Forum for Agricultural Advisory Services, Kampala, Uganda 

 

Agricultural biotechnology has demonstrated that it can play a role in the sustainable agricultural 

production to meet the world’s food and feed needs and support the management of natural resources. 

However, to meet the food needs, agricultural biotechnologies should be considered in tandem with all 

other technologies, as well as production practices and use of appropriate approaches and tools. In Africa, 

particularly, the successful development and application of biotechnology for smallholders requires well-

functioning research institutions, rural advisory services, markets, farmer organizations and components 

of the agricultural innovation system.  

One of the weak link in the application of technologies in general and agricultural biotechnology 

in particular are the inherent weaknesses in agricultural extension and advisory services (AEAS), which is 

critical in scaling out technology application. The AEAS has greatly undergone a paradigm shift and it 

goes beyond technology transfer to facilitation, beyond training to education, and includes assisting 

farmer groups to form and organize, innovate and to be competitive, and to deal with marketing issues 

and to form partnerships with a broad range of stakeholders. The AEAS are therefore the critical last mile 

link to uptake and scaling out of biotechnology. They are, however, faced with several challenges, which 

include the weak policy and institutional arena they work in, the inadequate capacities at all levels 

(systems, organizational and individual), weak knowledge management systems for agricultural research 

& development (ARD) & innovations, low funding base and inadequate co-learning opportunities. For 

effective and profitable deployment of biotechnology products by farmers, the strengthening of AEAS is 

a precondition.  

 

 

23 November 2017 
 

Plenary session 4: The role of agricultural biotechnologies in addressing the food security and 

nutrition challenges in the region 

 

A global perspective on agri-biotechnology research in Africa 

Margaret Gill 

CGIAR Independent Science and Partnership Council, Rome, Italy 

 

The talk will start by illustrating some biotechnologies which have the potential to help smallholders and 

provide examples of success from sub-Saharan Africa. It will explore some of the factors which prevent 

smallholders from adopting biotechnologies and analyse how removal of these could have broader 

benefits. It will finish with some recommendations as to what this means for research agendas. 
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Role of Agricultural Biotechnologies in addressing food and nutrition security challenges in Africa: 

Perspectives from the Agricultural Research Council, South Africa 

Shadrack Ralekeno Moephuli 

Agricultural Research Council, Pretoria, South Africa 

 

In many African countries, agriculture contributes 25 % or more of GDP and employs in excess of 70 % 

of the total labour force; however, there are exceptions such as South Africa, where direct contribution of 

agriculture comprises 2.5 % of GDP.   

                   The mandate of the Agricultural Research Council is to conduct and drive research and 

technology development in order to transfer scientific solutions and information to the agricultural sector 

in Southern Africa. Accordingly it is essential that the ARC identifies and utilizes the most appropriate 

and effective tools to ensure: the efficiency and stability of food production systems; the protection of 

crops and livestock against abiotic and biotic stress both in production and storage of products; the safety 

and quality of food products; the efficient use and protection of environmental resources (including 

biodiversity); and the protection of the environment, crops and livestock and consumers from harmful 

effects of chemical and biological entities in the food production system. To ensure food and nutrition 

security, the ARC has adopted the use of a wide range of biotechnology tools towards developing and 

transferring solutions for agricultural production and productivity. The presentation will explore a variety 

of perspectives showing the use of biotechnology in agriculture.   

 

 

Parallel session 3: Improving productivity and resource use efficiency using biotechnologies 

 

Application of biotechnology tools for rapid cultivar development and deployment: The case of 

cassava and maize 

Melaku Gedil 

International Institute of Tropical Agriculture (IITA), Ibadan, Nigeria 

 

Genetic improvement is acclaimed as the major contributor of crop productivity, particularly in 

developing countries where numerous stresses are impacting yield in the backdrop of limited resources by 

subsistence farmers to mitigate these scourges. The success of breeding program is measured by the 

magnitude of genetic gain, the extent of change that can be achieved through breeding per unit of time 

and cost. A variety of molecular breeding schemes, including Marker-assisted back-crossing (MABC), 

Marker-assisted recurrent selection (MARS), Genome selection (GS), and forward selection, have been 

deployed to complement conventional breeding programs thereby enhancing selection efficiency, 

precision of trait measurement, shortening breeding cycle, and reducing cost. Dramatically reduced cost 

of molecular analysis and advances in related discipline paved the way for adoption of molecular 

breeding in developing countries. A number of pipeline products have been developed and are in the final 

stage of testing. The integration of molecular tools to conventional breeding programs promises enhanced 

genetic gain, rapid variety turnover, higher crop production and productivity, ultimately, resulting in 

reduced poverty and increased food security. 

 

Using genomics to bridge the productivity gap: A case study of application in livestock and fish 

Denis F.N. Mujibi 1,2  
1Nelson Mandela Africa Institution of Science and Technology, Arusha, Tanzania  
2USOMI Limited, Hardy Post, Karen, Nairobi, Kenya 

 

Biotechnology tools such as artificial insemination (AI), in vitro fertilization (IVF) and embryo transfer, 

genomics and gene editing are critical in the quest to bridge productivity gaps due to inappropriate breeds 

and strains of livestock. We present data on AI preference and adoption in smallholder dairy systems in 

Eastern Africa and how lack of a recording system has led to poor breed utilization. We present data 

illustrating how genetic markers can be applied to alleviate the problem. Case studies are derived from a 
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Rwandan dairy program, smallholder dairy farms in Lushoto and Rungwe districts of Tanzania, 

indigenous pigs in western Kenya and dairy goat populations in central and Nyanza regions of Kenya. 

Potential usage in fish conservation is also explored. However, closing the yield gap is hampered by a 

lack of performance records such that there is no effective recording and evaluation systems in Eastern 

Africa. Most efforts have had small sample sizes and limited geographies such that results are only of 

localized importance. We present a farmer driven decision support tool for data collection and 

performance evaluation that can help in the emergence of effective data driven decision making in breed 

choice and utilization.  

 

Case studies on applications of biotechnology to tilapia and catfish in Nigeria 

Ofelia Galman Omitogun 

Department of Animal Sciences, Ile-Ife, Nigeria 

 

Nigeria with its vast natural water resources has ranked 2nd next to Egypt in total fish production by 

aquaculture in Sub-Saharan Africa. The major fish produced are Clarias gariepinus, Heterobranchus 

bidorsalis and Oreochromis niloticus. Among the recent developments in the culture of these fish 

practiced by many fish farmers mainly in Southwest Nigeria is biotechnology, i.e. interspecific 

hybridization of C. gariepinus and H. bidorsalis or H. longifilis to produce faster growing Heteroclarias 

or Clariobranchus hybrids and for Oreochnromis, production of monosex tilapia either by hybridization, 

importation of the genetically improved farmed tilapia (GIFT) or Super YY tilapia or sex reversal using 

methyltestosterone or masculinization using steroidogenic plant extracts. These technologies are rather 

confined to big scale commercial farms which can produce their own hybrid and monosex fry and 

fingerlings for their own production and sell the rest to small scale farmers. These technologies, though 

confined in the South are fast gaining popularity. The Nigerian government’s current fish self-sufficiency 

drive is supporting farmers to produce more fish per unit volume. However, national and regional 

collaborative efforts among local universities and research institutes with organization and funding from 

international organizations are suggested to generate concerted biotechnological innovations in improving 

the genetic quality of Clarias and tilapia broodstock, their health and feed conversion efficiency.  

 

Application of biotechnology in forest tree breeding: A case study of breeding Melia volkensii for 

drought tolerance in Kenya 

Stephen Fredrick Omondi 

Kenya Forestry Research Institute, Nairobi, Kenya 

 

About 40% of global landmass is dryland and the proportion is projected to increase due to climate 

change. Furthermore, forest genetic resources in these ecosystems are threatened by overexploitation and 

degradation. Our goal was to develop drought tolerant Melia volkensii varieties for commercial and 

reforestation programmes in the drylands of Kenya. The species is multipurpose and native to the 

drylands of East Africa. We use microsatellite markers to assess genetic diversity of the species across the 

range, delineate populations, select and grade elite trees from the populations based on aridity index. We 

used the elite trees to establish first generation seed orchards and progeny trials. The elite tree were 

genotyped for traceability. We developed an in-vitro propagation protocol for mass production of the elite 

germplasm. We found high levels of genetic diversity and genetic differentiation among populations and 

used this information in selection of the elite germplasm. One hundred elite trees were selected and used 

in establishment of two clonal seed orchards. Our study established significant relationship between 

drought tolerance index and genotypes, which will be used in future selections. The in-vitro propagation 

protocol developed during this study will be used for mass propagation of the elite germplasm. 
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Parallel session 4: Food safety, post-harvest and agro-processing: The role of biotechnologies 

 

The Aflasafe Initiative, developing biocontrol products to reduce aflatoxin contamination in maize 

and groundnuts across Sub-Saharan Africa 

Alejandro Ortega-Beltran 

International Institute of Tropical Agriculture, Ibadan, Nigeria 

 

Maize and groundnut contamination with aflatoxins is frequent across sub-Saharan Africa (SSA). 

Aflatoxins pose major challenges to health, food security, and trade, and affect farmers, traders, markets, 

and finally consumers. Several Aspergillus species produce aflatoxins. However, within Aspergillus 

communities, there are atoxigenic genotypes (i.e., do not produce aflatoxins) that can be used as 

biocontrol agents to reduce crop contamination. This safe, environmentally friendly, and effective 

technology was initiated in the US, where >million acres of susceptible crops are treated annually. Since 

2003, the technology has been adapted and improved for use in SSA. Biocontrol products based on 

atoxigenic A. flavus genotypes have been developed for 11 SSA nations under the tradename Aflasafe; 

more products are underway. Leading-edge technology has been developed for large-scale manufacturing 

of Aflasafe. Treated crops contain >80% less aflatoxins compared to untreated crops, in both field and 

storage conditions. Using Aflasafe, along with other aflatoxin-minimizing tools, is improving human and 

animal health, increasing food safety, and linking farmers to premium markets. The International 

Institute of Tropical Agriculture (IITA) is identifying key partners for production, commercialization, 

and use of Aflasafe at scale as a part of the Aflasafe Technology Transfer and Commercialization project, 

funded by USAID and the Bill & Melinda Gates Foundation. 

 

The use of biotechnologies in post-harvest handling and management in the fishery sector 

Ruby Asmah 

Council for Scientific and Industrial Research Water Research Institute, Accra, Ghana. 

 

Fish consumption patterns in many developing countries are based on locally and seasonally available 

products with supply driving the chain. Processing and preservation of fish minimizes waste whilst 

storing up the much needed protein for more profitable trade during the low fish catch periods. Common 

preservation methods employed are smoking, frying, freezing, salting, drying and fermentation. 

Fermentation is the second most widely used form of preservation after smoking in Ghana. It is one of the 

oldest low-cost biotechnology fish preservation tools in these countries and it is usually used by woman 

with basic or no formal education. It adds value and variety to fish which otherwise could have been 

discarded due to poor quality. Fermented fish is consumed as a main protein source in a meal or is added 

as a condiment for aroma and taste. The presentation is a review of the process of fish fermentation in the 

West Africa and its value addition to otherwise fish of poor quality. 

 

Public and private sector perspectives regarding the role of biotechnologies in food safety, post-

harvest handling and agro-processing 

Ikhide G. Imumorin  

African Biosciences Ltd, Lagos, Nigeria 

School of Biological Sciences, Georgia Institute of Technology, Atlanta, USA.  

Dept of Biological Sciences, Covenant University, Ota, Nigeria 

 

As the 21st century unfolds, Africa is set to have the largest population gain with attendant economic, 

social, and environmental challenges requiring creative and increased efforts to attain food security. 

Adding the tools of biotechnology to innovative platforms for food production hold promise in Africa. 

There is great need for public sector players including Government, Universities and Research 

Institutes to join forces with the energy, zeal and market reach of the private sector to address the 

myriad deficits in the research and development system to remedy the challenges of applying 

biotechnologies to food safety, post-harvest handling and agro-processing. The public sector through 

education, training, standardization and regulation can exert influence on biotechnology applications 
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while commercialization of technology and market development is handled by the private sector. 

Nurturing an emergent private sector to help accomplish these goals like what obtains in the 

developed world is critical. Major challenges in this area include lack of laboratory facilities for 

biotechnology research and up-to-date technical skills for practitioners. We review how these 

synergistic relationships between the public and public sectors are beginning to be explored to 

exemplify the harnessing of biotechnologies for sustainable food systems and improved nutrition in 

Sub-Saharan Africa. 

 

 

 

Metagenomics in food safety: what’s the added value? Case studies from the livestock sector in 

Tanzania and Uganda 

Silvia Alonso1, Kristina Roesel1, Stephen Opiyo2,3, Francesca Stomeo4, Delia Grace1 
1Animal and Human Health Program, International Livestock Research Institute, Nairobi, Kenya 
2Ohio State University, US 
3Patira Data Science, US and Uganda 
4Biosciences eastern and central Africa (BecA), Kenya 

 

In most countries, food safety monitoring relies on costly and time demanding laboratory processes. 

Metagenomics – the study of microorganisms by direct extraction and sequencing of DNA from 

environmental samples - could offer a faster alternative to the comprehensive assessment of microbial 

presence in food. We investigated the comparative advantages of metagenomics versus conventional 

microbiology to evaluate the safety of food products in two African countries: milk in Tanzania and pork 

in Kampala, Uganda.  

DNA was extracted from the milk and pork samples, for 16S Metagenomics and DNA-

Metagenomics analysis, respectively. At the same time, conventional laboratory methods for count and 

identification of selected pathogens were applied to both products. The data generated with the former 

gave a comprehensive overview of microbial diversity in the food and of relative importance of various 

microbial genera. While the method allows for identification and discovery of microorganisms not 

previously reported or expected in such food products, it does not inform on the presence of health 

hazards per se, as unable to discern viable from death microbial cells. Although not a substitute for 

conventional microbiology, the method has potential when used in combination with conventional 

methods or as screening procedure and for blue-sky research on food safety.   

 

Parallel session 5: Biotechnologies to enable smallholders to adapt to climate change 

 

Perspectives from a farmer organization on climate change and the role that biotechnologies can play 

in enabling smallholders to adapt  

Stephen Muchiri 

Eastern Africa Farmers Federation, Nairobi, Kenya  

 

As farmers we are ready to embrace technology that is helpful towards improving our productivity and 

optimizing our returns. We are now living in the era of climate change where historical weather data can 

no longer be relied upon to predict the future weather.  

Biotechnology is an area that is not well understood by farmers as many mistake it to be synonymous 

with GMOs. In 2011 the Eastern Africa Farmers Federation (EAFF) commissioned a study on 

Biotechnology and GMOs with a view of advising our members on the way forward, and we developed a 

position on the same. In both documents it was very clear that some of the following should be addressed:  

 Fundamentals of production & markets –Currently the conventional challenges farmers face are 

access to markets (& financial services) and climate change which then informs the level of 

investments in agronomy (certified inputs and labour) and risk 

mitigation/management. Therefore there is need to address the entire value chain from a business 

and small holder perspective when developing biotechnologies. 
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 Communication/awareness – the current approaches are skewed towards research(ers) as seen in 

many forums. There is need for a deliberate effort to involve the civil society, consumers as well 

as farmers (all levels). There are many myths that need to be debunked in terms of health 

concerns, environmental concerns and seed systems. 

There are many opportunities for biotechnology to address from droughts, floods, pests, post harvest, 

salinity, crop nutrition, productivity and marketability of products. Biotech should enhance certainty and 

predictability to ease decisions on planning, policy and investment with all value chain actors (public and 

private); it should also embrace use of business models that will be attractive to the market, investors and 

the farmers. 

 

 

Development and deployment of climate resilient maize in sub-Saharan Africa through integration of 

novel tools and technologies 

Yoseph Beyene1 Stephen Mugo1, Cosmos Magorokosho2, Dan Makumbi1, Amsal Tarekegne2, 

Mosisa, Regasa1, Manje Gowda1, Vijaya Chaikam1, Suresh, L.M1., Michael Olsen1, Jose 

Crossa3, Prasanna M. Boddupalli1,  
1International Maize and Wheat Improvement Centre (CIMMYT), Nairobi, Kenya 
2 CIMMYT, Harare, Zimbabwe  
3International Maize and Wheat Improvement Center (CIMMYT), DF Mexico 

 

With more than 35 million ha harvested each year, maize is the most important staple food crop in sub-

Saharan Africa (SSA). Integrated use of novel tools and technologies is key for improving genetic gains 

in the stress-prone environments of SSA. In the last two years, CIMMYT team has developed more than 

92,000 doubled haploid (DH) lines from diverse Africa-adapted maize genetic backgrounds. Improved 

CIMMYT-derived maize hybrids using DH lines as parents have been developed, and now being 

commercialized in SSA. Breeder-ready markers are being used for improving resistance to Maize Streak 

Virus (MSV), and for provitamin A enrichment in maize. CIMMYT has also undertaken the largest 

MARS and GS program in SSA, demonstrating 2-3-fold higher grain yield using marker-assisted 

recurrent selection (MARS) and genomic selection (GS) compared to conventional pedigree-based 

selection. Marker-assisted backcrossing (MABC) has been successfully implemented for conversion of 

23 elite but maize lethal necrosis (MLN)-susceptible parental lines of widely-used commercial hybrids in 

SSA. Molecular marker-based quality assurance/quality control (QA/QC) has been optimized to ensure 

genetic purity and genetic identity of important breeding materials and early generation seed stocks. 

Under the Water Efficient Maize for Africa (WEMA) project, confined field trials of transgenic drought 

tolerant (DT MON87460), transgenic insect resistant (MON810 and MON89034) and stacked (DT and 

Bt) have been conducted with promising results.  

 

Africa in a changing global climate: The need for rapid diagnostic tests to deal with emerging fish 

disease challenges 

Maxwell Barson 

University of Zimbabwe, Department of Biological Sciences, Harare, Zimbabwe 

 

Floodplains support Africa's most productive inland fisheries. The nutritional needs of large populations 

of rural people who have little access to other sources of animal protein depend on this resource. During 

the 10 years since Epizootic Ulcerative Syndrome (EUS) was first reported from Africa, the disease has 

had its greatest impact on floodplain fish where EUS outbreaks have been linked to drought-flood cycles. 

These are anticipated to increase in frequency and severity in Sub-Saharan Africa in response to global 

climate change. The extent of the negative impact of EUS on species composition and productivity of 

Africa's flood plain fisheries is not yet known but is likely to increase. This may have potentially grave 

consequences for people dependent on this natural resource. Rapid means of diagnosis will greatly 

enhance essential surveillance activities. 

The commercial production of Nile tilapia is increasingly replacing the declining production of 

natural inland fisheries in a number of African countries. The two major tilapia producing water bodies, 
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Lake Volta and Lake Kariba, have come under increasing environmental pressure associated with 

periodic low inflows into these lakes. Whether these reflect natural climate variability or a consequence 

of global climate change is not clear. A dramatic increase in disease outbreaks on Nile tilapia farms has 

been associated with these low flow periods. Environmental stress under such conditions may have been 

compounded by introduction of an exotic virus pathogen and emergence of increasingly virulent bacterial 

pathogens. Climate variability associated with global climate change is likely to drive the severity of 

disease outbreaks in these farms. As in the case for EUS, rapid diagnostic tests will be needed to deal 

with the challenges of implementing control measures against outbreaks of infection with pathogens such 

as Tilapia lake virus, Streptococcus agalactiae and Lactococcus garvieae. 

 

 

 

Analysis of genetic diversity of the African Locust Bean (Parkia biglobosa) to improve its strategy of 

conservation and breeding in the face of climate change 

Djingdia Lompo 

Centre National de Semences Forestières, Ouagadougou, Burkina Faso 

 

Parkia biglobosa is a food and medicinal tree widespread in agroforestry parklands in West African 

savannahs. Seeds and sweet pulp are the most marketed products, culturally valued, contributing to 

income generation and improvement of diets. The species is not threatened but the extension of the range 

has declined and some populations are under strong pressure from overexploitation and climate change. 

Understanding the contemporary genetic variation is crucial for the conservation and sustainable 

utilization of its genetic resources. Therefore, we used microsatellites to investigate molecular diversity of 

84 populations from 12 countries in West and Central Africa. In addition, we used bioclimatic data and 

more than 2,000 occurrence records of P. biglobosa from across its natural range to investigate the 

modelled distribution of the species under present and past climate conditions. Combining the findings 

from the genetic analyses and the distribution modelling, we derived important insight on how to improve 

conservation and breeding for this valuable tree species. 

 

Use of biotechnology tools to combat Rift Valley fever (RVF) in Africa 

Baptiste Dungu 

MCI Santé Animale, Mohammedia, Morocco 

 

RVF is a major animal and public health problem in Africa and part of the Arabic Peninsula, caused by a 

mosquito borne virus. Outbreaks occur in interval of several years. The disease has a considerable impact 

on livestock producers including smallholder farmers and the whole livestock industry, while constituting 

a serious public health challenge with human infection and mortalities. The costs of an outbreak can be 

considerable; examples include the East African outbreaks of 1997-1998, estimated at over USD 250 

million, the 2006-2007, with 237 human deaths, livestock losses estimated at USD 30 million in Kenya 

and the 2010 outbreak in South Africa, with 26 human fatalities, livestock losses estimated around USD 

20 million. RVF virus is also considered to be a potential bioterrorist threat.  

The control of RVF relies on a range of measures, with detection and vaccination being very 

critical. Detection or diagnosis of the RVF virus or antibodies in human or animals has relied on several 

tools that have considerably been improved over the past few years and are also aiming at early detection 

for early responses.  

Although RVF has been occurring in all parts of the African continent, South Africa, Kenya and 

Egypt have been the main producers and users of the different RVF vaccines. Through collaboration 

between African and foreign institutions, research into improved RVF vaccine has been focusing on 

several characteristics, including improved safety, combination vaccines for improved uptake and marker 

vaccines to differentiate infection from vaccination.    
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Parallel session 6: Resourcing for agriculture and agricultural biotechnologies 

 

Investors in agricultural biotechnologies and priorities 

Malu Ndavi 

International Fund for Agricultural Development (IFAD), Rome, Italy 

 
Investments in Agricultural biotechnologies is based on existing evidence showing that Agricultural 

Research in general impacts positively on poverty reduction and food and, nutrition security. Thus, 

significant resources are invested in agricultural biotechnologies development and there are two 

typologies of the investments; upstream/fundamental research to generate knowledge and understanding 

of principles of science (to generate public goods) and downstream/adaptive research. The main investors 

are: foreign ODAs including the CGIAR where investments straddle the entire research to development 

continuum; development practitioners/partners, where there is cherry-picking in the adaptive research 

domain focusing on scaling up developed and tested biotechnologies based on their individual mandates 

and objectives and country priorities to achieve development outcomes and impact. Public sector 

investments (NARS) are mainly on downstream adaptive research based on country priorities and 

strategies. With reference to IFAD, development of agricultural biotechnologies is funded from its non-

lending programme but these investments are specific; they are either embedded in country development 

programmes or are forward-looking strategic-oriented investments where outputs inform future 

development programmes and in all cases the investments are aimed at enhancing the effectiveness of the 

Fund's development programmes. All in all, development of biotechnologies in SSA supplements public 

sector investments in general.  

 

The importance of private sector investments in agricultural biotechnologies in Sub-Saharan Africa 

Siyabulela Ntutela 

AfricaBio, Pretoria, South Africa 

 

Most of the agricultural activities in the Sub-Saharan Africa (SSA) region are congregated amongst 

small-scale farmers, both in livestock and crop agricultural. There are a few private sector investments by 

the agricultural biotech companies in this region. There are numerous stated reason for the reduced or 

diminishing role of private sector in many parts of the SSA. The role of the private sector, however, can 

be a vital importance, especially considering the emergence of new technologies and, especially, 

biotechnology.  

The talk will focus on understanding the importance of the private sector in this region. It will 

present a few examples in which a close interaction between small-scale farmers and private sector 

investors can help grow the regional agricultural to meet the needs of the people and to mitigate against 

new threats such as climate change effects.   

 

 

 

 

 

 

 

 

 

 

 

 

 



13 
 

 

Parallel session 7: Public-private partnerships and south-south cooperation involving 

biotechnologies 

 

African Orphan Crops Consortium (AOCC): A public-private partnership for enablement of African 

plant scientists through development of open source genomics resources for promoting food and 

nutritional security in Africa through orphan crops 

Prasad S. Hendre  

World Agroforestry Center (ICRAF), Nairobi, Kenya 

Co-authors: Alice Muchugi and Ramni Jamnadass (ICRAF, Nairobi, Kenya); 

Song Bo, Xun Xu, Shifeng Cheng and Xin Liu (BGI, China);  

Jonathan Featherston, Charles Hefer and Jasper Rees (ARC, South Africa,); 

Allen Van Deynze (University of California, Davis, USA) 

 

The growing African population needs substantial increase in food production along with nutritious food 

options to address hunger, malnutrition and stunting. The indigenous or naturalized African food crops 

are inherently nutritious, fortified with minerals, vitamins and antioxidants with the potential to improve 

resilience of African food systems. To make them sustainably productive and commercially viable there 

is a need to produce high yielding and climate resilient good quality seed material. The African Orphan 

Crops Consortium (AOCC, http://africanorphancrops.org), a public-private international partnership 

seeks to address this gap. Through stakeholder consultations, AOCC selected 101 crops including ~ 50 

trees, to generate genomics resources i.e. reference genome, transcriptome, re-sequencing of 100 

accessions from each of them and developing single-nucleotide polymorphism (SNP) panels. At present, 

genome sequences of ten species are ready for release and other 19 are in the process. To enable 

deployment of these resources in field breeding programs, concurrently, African plant breeding academy 

(AfPBA) is training 120 African breeders over a period of five years with ~80 already been trained. All 

these efforts are expected to improve food and nutritional security of Africans, strengthen and develop 

markets hence raise incomes and make farming landscapes more resilient with diverse tree-crop system. 

 

Public-private partnerships for effective and efficient agricultural technology transfer to smallholders 

in SSA: The AATF experience 

Emmanuel Okogbenin 

African Agricultural Technology Foundation, Nairobi, Kenya 

 

The absence of robust public private partnerships (PPPs) in Africa is constraining access to good 

infrastructure and innovative technologies for farmers. PPP mechanisms are crucial to support access and 

transfer of technologies. African Agricultural Technology Foundation (AATF) in over 10 years has 

facilitated access, availability and affordability of modern technologies to farmers in Africa through 

PPPs, bringing along additional investments and leveraging on public funding. AATF has accessed 

several technologies (including biotech related) for traits associated with climate change, pest and soil 

management, productivity, food safety/quality, and nutrition. AATF-facilitated PPPs have been built not 

only to ensure relevant product development but to support deployment and commercialization toward 

transitioning farmers from subsistence farming into agri-business for poverty alleviation. AATF has 

brokered royalty-free genes for farmers’ use in maize, cowpea, and rice. AATF has over 80 organizations 

under its PPP platform. In the platform, technologies which otherwise would have been inaccessible are 

now being deployed in Africa. For example, in the AATF managed Water Efficient Maize for Africa 

project, over 104 maize hybrids have been released for commercialization. PPPs are indispensable to 

transforming agriculture in Africa if African farmers are to rapidly modernize production and have links 

to processing zones, good market and distribution networks. 

 

 

 

 

http://africanorphancrops.org/
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A case study of cooperation between Brazil and Ghana in the development of bio-fertilizers for grain 

legumes in northern Ghana  

Benjamin D. K. Ahiabor 

CSIR-Savanna Agricultural Research Institute (CSIR-SARI), Tamale, Ghana 

 

Savanna Agricultural Research Institute (SARI), located at Nyankpala, 16 km west of Tamale, Northern 

Region, Ghana, is one of thirteen institutes constituting the Council for Scientific and Industrial Research 

(CSIR) of Ghana. CSIR-SARI’s mandate is to conduct research into food and fibre crop farming in 

northern Ghana to introduce improved technologies that will enhance agricultural productivity among 

smallholder farmers. This positions the institute to contribute to UN’s SDG goals 1, 2 and 3. CSIR-SARI 

collaborates with other public- and private-sector organizations/institutions to achieve this mandate. Key 

among these are agricultural input dealers, international and regional research institutions and one notable 

south-south co-operation is CSIR-SARI-EMBRAPA collaborative research partnership. Transfer of 

biotechnologies and technical skills/knowledge from EMBRAPA to CSIR-SARI during the joint 

implementation of three projects financed by Africa-Brazil Agricultural Innovation Marketplace and one 

by Alliance for a Green Revolution in Africa (AGRA) has resulted in the establishment of a novel 

rhizobium inoculants (bio-fertilizers) production and quality control laboratory at CSIR-SARI. With 

CSIR-SARI’s partnership with a private entrepreneur in a public-private partnership (PPP), this 

laboratory currently produces quality rhizobium inoculants for enhanced grain legume production which 

will result in increased protein nutrition and reduced food insecurity among farming communities in 

northern Ghana.  

 

A regional research and training platform for innovative plant breeding in West Africa1 

Ndjido A. Kane 
Institut Sénégalais de Recherches Agricoles, Laboratoire National de Recherches sur les Productions 

Végétales, LMI LAPSE, Route des Hydrocarbures, Bel-Air, BP 3120, Dakar, Senegal  

 

Harnessing biotechnology and its applications was identified by FAO as a way to increase food 

supply, quality and nutrition in order to reach some Sustainable Development Goals (SDGs). 

However, their uses in developing countries need substantial capital and human investments, and 

technology platforms to generate new discoveries and cutting-edge products. To overcome these 

challenges, a new research and training partnership model was set up in recent years between two 

French research institutes (IRD and CIRAD), and national agricultural research systems (NARS) in 

Senegal, Mali, Niger, and Burkina Faso: the international joint laboratory on plants and 

microorganisms adaptation to environmental stresses (LAPSE) established in Senegal, and the 

IAVAO (Innovation and plant breeding in West Africa) regional partnership platform. This North-

South and South-south partnership model is aligned with the ISRA/CERAAS Regional Center of 

Excellence on dryland cereals and associated crops, recently endorsed by CORAF/WECARD, that 

generates and disseminates agricultural innovations and technologies for West and Central Africa. 

How this partnership is organized to benefit from complementary assets of each party towards 

contributing to nutritional and agricultural productivity enhancement through new generation of plant 

breeding will be discussed. 

 

 

 

                                                           
1 Abbreviations: CERAAS [Centre régional pour l'amélioration de l'adaptation à la sécheresse, www.ceraas.org] 

CIRAD [Centre de coopération Internationale en Recherche Agronomique pour le Développement, www.cirad.fr] 

CORAF/WECARD [Conseil Ouest et Centre africain pour la recherche et le développement agricoles/West and Central 

Africa Council for Agricultural Research and Development, www.coraf.org] 

IRD [Institut de Recherche pour le Développement, www.ird.fr] 

ISRA [Institut Sénégalais de Recherches Agricoles, www.isra.sn] 
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Parallel session 8: Governance, policy and regulatory processes regarding agricultural 

biotechnologies 

 

The role of intellectual property rights in enabling or impeding the application of agricultural 

biotechnologies 

Linda Opati 

International Livestock Research Institute (ILRI), Nairobi, Kenya 

 

Plant breeding in Africa is largely led by the public sector constituted by the CGIAR (a Global 

Agricultural Research Partnership set up in 1971 as a strategic alliance of 15 international agricultural 

research centers and donors with a shared vision of ensuring global food security) and the National 

Agricultural Research Systems (NARs). The CGIAR has a long history of quality breeding of Early 

Generation Seed (EGS-breeder and foundation), which have traditionally been released by NARs or 

local seed companies who (unlike multinationals) do not have their own breeding programmes and 

rely on publicly-bred varieties which they then multiply and commercialize in formal seed systems. In 

addition, NARs have little experience in dealing with the private sector, commercializing their own or 

IARC-jointly developed varieties. The cumulative effect is an incomplete seed chain with gaps 

between public-breeding and privately-led commercialization of improved varieties.  

To achieve an “African Green Revolution”, international advanced research centers” (IARCs) and 

NARs need to enhance their capacity in: - (i) Intellectual Property (IP) management for access and 

technology transfer (ii) private sector engagement and partnership. Strategic IP management is an 

enabler and driver for access to and transfer of technologies for the translation of research outputs to 

adoption of quality seed by farmers.  

Intellectual Property Rights (IPRs) were designed to promote (and not prevent) development as 

follows:  

 a. IP is a principle driver for Creativity and Innovation as (i) an incentive for risk taking (ii) a 

tool to encourage investments in product development (iii) a mechanism for the transfer and 

dissemination of scientific advances widely;  

 b. IP is an instrumental driver for Access as (i) an incentive for effective and useful 

partnerships (ii) a tool to share valuable data, know how etc. (iii) a mechanism to make innovations 

available faster.  

 

Overview of the work and achievements of the NEPAD-ABNE 

Jeremy Ouedraogo 

NEPAD Agency Regional office for West Africa and Agency African Biosafety Network of Expertise 

(ABNE), Dakar, Senegal 

 

The African Biosafety Network of Expertise (ABNE) is a project of AU/ NEPAD Agency established in 

2009 to support the building of functional biosafety regulatory systems for the safe and informed use of 

modern biotechnology for spearheading agricultural and economic development in African Union 

member states. ABNE works with national regulatory bodies, regional economic communities such as 

Common Market for Eastern and Southern Africa (COMESA), Economic Community of West 

African States (ECOWAS) and Southern African Development Community (SADC) and international 

partners, to create optimal biotechnology regulatory environment that ensures safety to the environment 

and human health while promoting development. ABNE’s services include national biosafety training 

workshops, regulatory consultancy services, facilitation of networking, biosafety internships, study tours, 

and information sharing among regulators and policy makers. As a result of the concerted efforts ABNE 

has made in AU member states, countries have been able to develop new or revise existing biosafety 

legislations to make them broadly workable (e.g. Ethiopia, Mozambique, Nigeria, Tanzania, Uganda). A 

number of countries that included Ethiopia, Mozambique, Swaziland and Tanzania have started confined 

field trials of genetically modified (GM) crops. Moreover, countries like Kenya, Malawi and Nigeria 

have given approvals for environmental release of GM crops. Although ABNE has mandates for 

providing biosafety services for all AU member states, its current activities mainly focus on 15 AU 
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member states all located in Sub-Saharan Africa which have requested the support of NEPAD Agency. 

These countries have expressed needs felt in building functional biosafety systems for the safe modern 

biotechnology in agriculture (e.g. interest in developing functional legislations or revising existing legal 

instruments to make them workable and /or progress in technology introduction and testing). As more 

AU member states start to realize the critical role this technology plays towards enhancing food security 

and agricultural development in Africa, there is an apparent need to enhance biosafety services for better 

impacts. 

 

Perspectives of intellectual property rights and regulation of agricultural biotechnologies. 

Barbara Ntambirweki 

Advocates Coalition for Development and Environment (ACODE), Kampala, Uganda 

 

Agricultural biotechnology continues to generate debate. Much of this debate revolves around concerns 

the potential of GMOs for food security, the environment, biodiversity, human health and control over 

seed markets. To promote research and development of agricultural biotechnology, Intellectual Property 

Rights (IPR) is a primary tool to stimulate research and allow recovery of investment. As international 

instruments increasingly raise the level of intellectual property protection there are concerns about the 

negative impacts on dissemination of knowledge, food security and conservation of biodiversity among 

others. The existing regulatory frameworks struggle to address the wide range concerns as they rely on 

scientific risk assessment of human and environmental health. A two pronged approaches has been 

suggested. The need for improved governance and regulation to strengthen farmers’ rights and the need to 

build knowledge based platforms for participatory decision making. Responsible governance of 

agricultural biotechnology should inclusively consider various risks and ethical concerns but also 

consider alternative approaches to solving food insecurity. 

 

 

Status of agricultural biotechnology and biosafety in Sudan  

Tahani Elagib 

Biotechnology and Biosafety Research Center, Khartoum, Sudan 

 

Sudan is facing several agricultural production challenges because of climate change in addition to 

other factors therefore; biotechnology can play a major role in addressing these challenges. In Sudan, 

a number of national institutes involved in agricultural biotechnology research however, Agricultural 

Research Corporation (ARC) is the leading institute. Biotechnology research has limited applications 

in the country mainly due to shortage in capacity building and national laboratories are not fully 

equipped. Sudan is interested to adopt the technology to strength its economy but at the same to let 

this happen in a friendly and safe manner to both human health and the environment. To ensure long-

term effectiveness of the technology, the international and regional community is to assist Sudan to 

bolster its biosafety system and develop national capacity in risk analysis for informed decision 

making process.  

Sudan has acceded to the Cartagena Protocol on Biosafety since 2005, issued a biosafety law 

in 2010 and formulated its biosafety council in 2012. The country receives food aid for emergency 

and protracted relief food needs. The imported food aid comprising genetically modified components 

are regulated by national legislations. In Sudan, GMOs testing is carried out at the Biotechnology and 

Biosafety Research Center (BBRC) of the Agricultural Research Corporation. Thereafter Sudanese 

Standards and Meteorology Organization (SSMO) established two GMOs detection laboratories. 

Currently, Bt-cotton varieties have been released and are commercially produced. 

In conclusion, Sudan is relatively in advance status compared to the countries in the region however; 

harmonization may assist in accelerating decision making process and capacity building. 


