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Overview of Agriculture and Food in Africa

Features of Agriculture

• Agriculture accounts for Africa’s 15% GDP, 15% exports 
and 60 to 80% of the workforce

• Africa possesses: 

• 60% of the world’s arable land 

• 70% of global water resources

• PLUS unique plant and animal genetic resources

• Almost 60% of Africa’s population is under the age of 25, 
the world’s youngest continent

• But Africa has the greatest % of people with food 
insecurity



Overview of Agriculture and Food in Africa

Challenges of African agriculture and food production:

• Increased demand for products (food, feed, bioenergy & bio-factory 
plants) – Africa is a net importer of food

• Population growth – population is @ 1.1 billion today with a 3% 
growth rate p.a., the fastest globally

• Malnutrition (hidden hunger) - 220 million pepople in SSA 
undernourished 

• Urbanisation - 40% of Africa is urbanised today; > 50% by 2030 

• Changing lifestyles- growing middle class, a new cohort of 
consumers: wealthier, and demanding a more varied, high-quality diet

• Climate Change –land, water and energy

• Low productivity of agriculture – smallholder farmers are under 
producing; there is > 50% productivity gap in Africa compared with best 
practices 



• The agricultural sector is vital for Africa to ending hunger, achieving food
security and improved nutrition, and promoting sustainable development

• The prevailing challenges place significant pressure on agriculture, the
stability and sustainability of food systems, livelihoods, ecosystems
biodiversity, water availability, and local, regional and global trade

• Smallholders mostly women produce most of Africa's food today with
minimal resources

• Modern technologies are necessary in managing the constraints to
agricultural production and productivity, one of which is applying nuclear
science and technology (NS&T) and innovations

• There is enabling policy support for agricultural transformation in the region
through safe and non-power use of NS&T

Overview of Agriculture and Food in Africa
Opportunities for transformation of African agriculture



Nuclear Science and Technologies and 
Innovations for Agricultural Development

• Peaceful application of NS&T has been pursued in Africa 
Compliant to the Pelindaba Treaty overseen by the African 
Commission on Nuclear Energy (AFCONE) mandated by the AU

• The NS&T delivered improved technologies and innovations in the 
region to enhance agricultural productivity and human health

• The new technologies are directly impacting food production, 
food security, human well-being, and local, regional and global 
trade

• These technologies will transform agriculture at the small- to 
medium-size family farms and commercial farms



Applications of NS&T for Agricultural Development

Plant mutation breeding and associated biotechnologies

• Accelerated and effective development and deployment of climate-
resilient, highly yielding and farmer preferred modern plant varieties of 
vital food security and fodder crops: Namibia, Zimbabwe, Senegal, 
Sudan, Kenya

• Fusarium wilt disease has been destroying banana plantations in 
Africa, Asia and Latin America. Banana mutants were developed 
resistant to the new race of Fusarium wilt disease (TR4). The new 
mutant variety of Cavendish is released in Asia and Africa

• Striga-resistant mutant lines of maize, rice, and sorghum are being 
bred for Burkina Faso, Madagascar and Sudan

• Monitoring  and integrated management of outbreaks of plants and 
animal diseases and insect pests - the fall armyworm (FAW), first 
reported in Africa in 2016. FAW has spread rapidly to cover nearly all 
Sub-Saharan African countries.



Cowpea mutant selections at the 
Omahnene Research Station in 
northern Namibia

(Photo: H. Shimelis)



FAO/IAEA Coordinated Regional 
Training Course on Improving 
Resilience to Drought through 
Mutation Breeding held at 
Tsumeb in Namibia, 24-28 April 
2017 (Photo: H. Shimelis)



Farmer Participatory Plant 
Mutation Breeding in 
Dissemination of Mutant Cowpea 
Varieties, Zimbabwe, 22 to 26 
February 2016
(Photo: H. Shimelis)



Brachiaria variety development in Kenya. 
Mrs. Miriam Wanjiku (dairy farmer, top left) with Ms Annah Indetie (TCP counterpart) at the 
Wanyororo site demonstrating cultivation, harvesting, processing, storage, and use of the newly 
developed mutant breeds of Brachiaria. (Photo: H. Shimelis)



Large-scale production of the new 
varieties of Brachiaria in Kenya at the 
Subukia site belonging to Mr. Kenneth  
Kariithy, a dairy farmer 
(Photo: H. Shimelis)



Plant breeders with the new Fusarium

wilt resistant Cavendish banana varieties

grown in Guangdong, China. (Source: 

IAEA) 

Researchers with the new sorghum lines 

resistant to Striga, at the IAEA’s Plant 

Breeding and Genetics Laboratory in 

Seibersdorf, Austria  (Source: IAEA) 



• Isotopic and analytical techniques are routinely used to 
examine food traceability and authenticity, contaminants and 
residue analysis

• Quickest method of food authentication and detection of 
adulterants

• Irradiation methods – control chemical hazards in food
ensuring consumers health protection and enhancing global 
trade

Food safety and quality, and environmental health 

Applications of NS&T for Agricultural Development



Enhancing the use and management of agricultural water resources 

• Water availability and quality - determined through a dedicated isotope 
database containing isotope and hydrochemical data

• Ground and surface water resources assessments – guides the renewal 
rate of meagre water resources given a considerable demand for water 
resources 

• Soil conservation strategies - the fallout radionuclide techniques used 
by more than 75 African, Asian, European and Latin American Member 
States

• Drip irrigation and smart fertilisation guided by nuclear technology. 
Many smallholder farmers in Mali and Nigeria were able to grow food 
crops

Applications of NS&T for Agricultural Development



Smallholder farmers cultivating tomatoes in the Sahel region of Segou 

in central Mali. (Source: IAEA) 



Enhancing the use and management of agricultural water resources 

• The IAEA Water Availably Enhancement (IWAVE) initiative – applies novel gas 
isotopes and measures age-dating of groundwater, understanding climate and 
its impact on the water cycle. This supported hydrological models, pollution 
studies, global warming isotope monitoring programmes for precipitation and 
rivers

• Measurements of nitrate isotopes in river waters - implemented in seven 
Member States, including in Ghana. 

• The Global Network of Isotopes in Precipitation (GNIP) - measures 
precipitations associated with climate change studies as part of climate and 
water resources management

• Assessing lake-catchment evaporation - through global geospatial datasets; 
lakes' responses to climatic variability and changes to the ecosystem

Applications of NS&T for Agricultural Development



Sampling lake water in Chad. (Source: IAEA) 



Integrated control and eradication of transboundary animal and 
zoonotic diseases

• Vector-borne diseases such as malaria, yellow fever, chikungunya
virus, and dengue fever - catastrophic to human health and socio-
economic development in Africa and internationally

• Nuclear and nuclear-derived tools and molecular biology:-
- to detect, trace and respond to zoonotic diseases at all phases of 
disease development

Applications of NS&T for Agricultural Development



Animal production and health management

• Use of irradiation to produce bacterial and viral vaccine antigens - to 
develop as animal vaccines

• Early detection of animal and zoonotic diseases - confirmation and 
surveillance

• Laboratory networks (VETLAB Network) - timely diagnosis, control and 
eradication of transboundary animal and zoonotic diseases, with 45 
Member States in Africa

• Development of deoxyribonucleic acid (DNA) chip for animal selection 
and breeding

• Animal and plant genetic resources utilisation and conservation 

Applications of NS&T for Agricultural Development



VETLAB Network scientists use the multi-pathogen assay method (Source: IAEA) 



Animal and human health management

- The African swine fever (ASF) virus – in Indonesia in September 2019 –
detected using real-time reverse transcription-polymerase chain 
reaction (RT–PCR) and virus isolation in primary cell cultures

- Rabbit haemorrhagic disease virus (RHDV2) detected in Senegal for the 
first time in 2020. The disease soon spread to Burkina Faso and Nigeria, 
causing high mortality in domestic rabbits. The VETLAB Network 
efficiently supported veterinary laboratories in West Africa

- Isotopic multi-residue methods - quantifying and confirming 
antimicrobial residues and mycotoxins in animal waste

- Mortalities of wild birds such as doves reported in Burkina Faso and 
camels in Ethiopia and Kenya, the causative agent is yet to be 
determined 

Applications of NS&T for Agricultural Development



Developments of sterile insect technique (SIT) to eradicate tsetse 
flies and animal and human trypanosomosis

• Eradication of tsetse flies, the vector of trypanosomes through 
sustainable tsetse and trypanosomosis-free areas, is critical for 
most African countries

• Tsetse flies and trypanosomosis - affect humans and livestock 
health, limiting sustainable rural development and thus causing 
poverty and food insecurity

• The African Union’s Pan African Tsetse and Trypanosomosis
Eradication Campaign (AU-PATTEC) – designed cost effective 
control strategies

Applications of NS&T for Agricultural Development



Developments of sterile insect technique (SIT) to eradicate tsetse 
flies and animal and human trypanosomosis

• SIT is used into area wide - integrated pest management (AW-IPM) 
strategy as the most cost-effective control option 

• SIT applications required colony management and insect mass-rearing

• The release of chilled sterile tsetse male flies in the field is done via 
short- and long-range drones 

• A Near-Infrared Pupae Sex Sorter is developed to detect tsetse fly 

• The NIR facility is currently in operation in two insectaries that produce 
tsetse pupae for the AW-IPM in the Niayes region, the northeast of 
Dakar, Senegal. These Units will also be used in Burkina Faso and 
Ethiopia.

Applications of NS&T for Agricultural Development



Male flies are loaded into the chamber of 

a Gammacell 220 unit for sterilization. 

(Source: IAEA) 

The Near Infrared Pupae Sex Sorter for the 

tsetse fly. (Source: IAEA) 



Developments of sterile insect technique (SIT) to eradicate tsetse 
flies and animal and human trypanosomosis

• The epidemics of trypanosomosis is reportedly minimal in 
Senegal

• In Senegal, except for a few hot spot areas, the tsetse fly 
populations have been suppressed by approximately 97%

• In Burkina Faso, molecular tools are used to identify tsetse fly 
species

• In Chad, sleeping sickness transmitted by the tsetse fly Glossina
fuscipes fuscipes has been effectively suppressed with the SIT

Applications of NS&T for Agricultural Development



Healthy cattle in tsetse-cleared area in Senegal. (Source: IAEA) 



Agricultural production decision support systems

Digital technologies 
• Communication tools - to improve crop and soil health and 

agricultural water management in Africa

• Real-time digital technologies - for mapping soil properties and 
monitoring landscape water availability

• Collecting, managing, and visualising appropriate data from 
target areas to ensure timely communication to end-users and 
stakeholders

Applications of NS&T for Agricultural Development



Nuclear Applications - Progress and Outlook

• Nuclear energy-assisted agricultural technologies are valuable to 
improve food production and security and develop sustainable 
agriculture in Africa

• Coordinated research and development efforts are required to 
harness food and agriculture in Africa using NS&T

• The innovations and initiatives so far achieved can be enhanced, 
perfected and disseminated along the value chains according to 
demand and applicability to impact agricultural productivity in 
Africa

• There is need for sustained networking and collaboration among 
international and regional partners to benefit from peaceful 
applications of nuclear technologies and innovations
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