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 KALRO is a corporate body created under the Kenya 
Agricultural and Livestock Research Act of 2013 to 
establish suitable legal and institutional frameworks 
for coordination of agricultural research in Kenya. 

• Vision 

 Become a globally competitive agricultural and 
livestock research organization.  

• Mission 

 To generate and disseminate agricultural and 
livestock knowledge, innovative technologies and 
services that respond to clientele demands for 
sustainable livelihoods.  



KALRO Institutes and 
Centres 

KALRO has 16 
Institutes, 52 
Centres & Sub-
centres strategically 
located in the 
country to enable 
the organization 
meet farmers 
demands 
throughout Kenya 



 To promote, streamline, co-ordinate and 
regulate research in crops, livestock,  
genetic resources and biotechnology and 
animal diseases. 
 

 To expedite equitable access to research 
information, resources and technologies 
and promote the application of research 
findings and developed technologies in 
the field of agriculture and livestock. 



Challenges Faced by Agriculture 

 

The Future of Food and Agriculture: 
Trends and Challenges (FAO, 2017). 

FAO's report identifies 15 trends and 10 
challenges affecting the world's food 
systems 

• There are 10 key challenges that need to be 
addressed if we are to succeed in 
eradicating hunger and poverty, while 
making agriculture and food systems 
sustainable (FAO, 2017). 

http://www.fao.org/publications/fofa/en/
http://www.fao.org/publications/fofa/en/
http://www.fao.org/publications/fofa/en/
http://www.fao.org/publications/fofa/en/


TEN KEY CHALLENGES 

 

 Sustainably improving agricultural productivity to 
meet increasing demand 

 Ensuring a sustainable natural resource base 
 Addressing climate change and intensification of 

natural hazards 
 Eradicating extreme poverty and reducing inequality 
 Ending hunger and all forms of malnutrition 
 Making food systems more efficient, inclusive and 

resilient 
 Improving income earning opportunities in rural 

areas and addressing the root causes of migration 
 Building resilience to protracted crises, disasters and 

conflicts 
 Preventing trans boundary and emerging agriculture 

and food system threats 
 Addressing the need for coherent and effective 

national and international governance 
  

 



FOOD AND AGRICULTURE 
IN KENYA 



Challenges Faced by Agriculture 

• Crop and livestock production will decline 
due to increased stress of weeds, diseases, 
insect pests …. 

• Loss and degradation of agricultural soil 
and water will become more serious.  

• The rising incidence of extreme weather 
will have increasingly negative impacts on 
agricultural productivity. 

• Increased innovation will be needed to 
ensure the rate of adaptation of 
agriculture. 

• Climate change effects on agriculture will 
have consequences for food security. 





FOOD AND NUTRITION SECURITY 

• Empowering small-scale farmers and providing 
them better access to information, markets and 
technologies is key to ensuring future food security. 

 



Application of Nuclear Techniques in 
Food and Agriculture by FAO/IAEA 

 

Mission 

The mission of the Joint FAO/IAEA Division of 
Nuclear Techniques in Food and Agriculture is 
to support and promote the safe and 
appropriate use of nuclear and related 
technologies  by the FAO/IAEA member states 
in food and agriculture, with the aim to 
contribute to peace, health and prosperity 
throughout the world, especially to global food 
security and sustainable agricultural 
development.  



Atoms for Food and Agriculture: 

Meeting the Challenge 
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Application of Nuclear techniques 
in Food and Agriculture 

Nuclear 
Techniques 

Insect Pest Control 

by Sterile Insect Techniques 

Nuclear 
Techniques 

Animal Production & 
Health 

   by RIA, ELISA, PCR, etc. 
Nuclear 

Technique
s 



Application of nuclear techniques 
in Food and Agriculture 

Animal Production & Health-RIA, ELISA, 
PCR, etc. 

Insect Pest Control-Sterile Insect 
Techniques 

Plant Breeding & Genetics-Mutation 
Techniques 

Food & Environmental  Protection-by 
Food Irradiation and Radio- analytical 
Techniques 

Soil & Water Management & Crop 
Nutrition-by Isotopic and Nuclear 
Techniques 

 

 

 



1.  Animal Production & Health 

• Radio-immuno assay (RIA) is  used to measure 
the presence of the reproductive hormone 
progesterone through immunological definition  

• Isotope I-125 is used as a label to enable the 
immunological reaction to be assayed 

• Disease diagnosis using molecular tools (PCR-
ELISA) 

• DNA assisted selection for productivity and 
disease resistance 

• Production of safe standard reagents by 
irradiation 

• Evaluation of locally available feeds to overcome 
nutritional deficiencies 



1.  Animal Production & Health 
(Cont.) 

Major Achievements 
• Diagnostic technologies developed and 

transferred to  more then 70 Member 
States 
– Rinderpest, Brucellosis, FMD, CBPP, 

Newcastle Disease, Trypanosomiasis 
• Network for DNA analysis established in 

Asia 
• Diagnostic Standards available for FMD, 

with other diseases in pipeline 
• Specific feeding regimes developed in 

more than 30 Member States 

 



1.  Animal Production & Health 

(Cont.) 

Major Achievements 
Pan African Rinderpest Campaign 

• IAEA was involved in the development and validation 
of ELISA tests, the training of veterinarians and 
equipping Member State laboratories 
– Established diagnostic capacity 
– Introduced epidemiology 
– Sero-monitoring to verify vaccination coverage 
– Surveillance to monitor outbreaks 
– Epidemiological surveys to declare freedom of 

disease 

• Rinderpest is today nearly eradicated worldwide! 

 



2.  Insect Pest Control by Sterile 
Insect Techniques 

• Radiation is used to induce lethal mutations 
in chromosomes of insect pests to cause 
sterility. 

• Sterile males are released into the wild 
where they compete with wild males for 
matings with wild females. 

• SIT relies on: 
– mass production of the target pest 
– sterilization and shipment 
– inundative releases mostly by air 
– matings result in no offspring 

• SIT integrated with other pest control 
methods is applied for suppression, 
containment, or even eradication. 

 



3. Plant Breeding & Genetics-Crop 
improvement by mutation 

techniques 

• Induced mutation is useful for crop 
improvement 

• Induced mutants are not GMOs, as there is 
no introduction of foreign hereditary 
material into induced mutants  

 



3. Plant Breeding & Genetics- Crop 
improvement by mutation techniques 

(Cont.) 

 Mutation techniques 

-Improving crop cultivars  

- Enhancing biodiversity  

- Increasing farmer’s income  



4.  Food and Environmental 
Protection 

• Food irradiation is the treatment of food 
by ionizing radiation 

• Radiation at appropriate doses can kill 
harmful pests, bacteria, or parasites, and 
extend shelf-life of foods. 

• Isotopic techniques are employed to 
monitor foods for contamination with 
agrochemicals 

– optimizing sample preparation by 
radioisotopes 

– detecting contaminant by electron 
capture detector  

 



4.  Food and Environmental 

Protection (Cont.) 

 
Application of Food Irradiation 
 
• More than 60 countries permit the 

application of irradiation in over 50 different 
foods 

• An estimated 500,000 tons of food are 
irradiated annually 

• About 180 Cobalt-60 irradiation facilities 
and a dozen electron beam (EB) machines 
are used to treat foods worldwide  

• More and more countries accept the use of 
irradiation as a phytosanitary measure  

 



5.  Soil-Water-Crop Nutrition 
Management 

• Both stable and radioactive isotopes can be 
used as tracers in soil and water 
management & crop nutrition. 

• Isotopes are atoms with:  

– the same chemical properties, but 
different atomic weight (mass number). 

– the same number of protons but different 
neutrons. 

– different mass number (atomic weight). 

• Isotopes can be either stable or radioactive 

– stable isotopes: different masses (18O and 
16O). 

– radioactive isotopes: radioactive decay 
(32P). 



5.  Soil-Water-Crop Nutrition 
Management (Cont.) 

• Enhance the efficient and sustainable use of 
soil-water-nutrient resources. 

• Quantify Biological Nitrogen Fixation. 

• Minimize effects of soil erosion and 
degradation. 

• Enhance water use efficiency by crops.  

• Select drought and salt-tolerant crops. 

• Evaluate effects of crop residue 
incorporation on soil stabilization and 
fertility enhancement. 

• Track and quantify off-site water (nutrients) 
losses beyond the plant rooting zone. 



KALROs CURRENT COLLABORATIVE 
PROJECTS WITH IAEA  

• KEN5034 - Use of irradiated improved Brachiaria grass 
and Dolichos lablab species for improved quantity and 
quality milk production and reproduction in smallholder 
dairy farms in Kenya.  

• KEN5035 - Using Nuclear Techniques for Validation of 
Integrated Soil Fertility and Water Management 
Technologies for Increased Agricultural Productivity and 
Climate Change Adaptation in Arid and Semi- Arid Areas. 

• KEN 5036 -Integrated soil fertility and water 
management for soil, crop and  livestock integration in 
three agro-ecological zones in Kenya 

• RAF5071 - Enhancing Crop Nutrition, Soil and Water 
Management and Technology Transfer in Irrigated 
Systems for Increased Food Production and Income 
Generation. 

• Coordinated Research Project (CRP) - Optimizing Soil, 
Water and Nutrient Use Efficiency in Integrated 
Cropping-Livestock Production Systems 



Rain-fed Agriculture: Legume-based cropping system 
to improve soil fertility and maize yield through water 
conservation and biological nitrogen fixation 

Water conservation study: Neutron Probe 

Maize-pigeon pea cropping system Legume biological nitrogen fixation: N-15 

N Use efficiency studies: N-15 



Improve Water and Irrigation Management and 
Technologies: Small-scale low-cost drip irrigation system 
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Water and nutrient use assessment in greenhouse 
Lettuce crop 

Yields three times in greenhouse compared with farming in 
the open  



Technologies perfected at KALRO transferred to pastoral 
communities (e.g. the Maasai). Farmer Field School formed and 
used to train other community members through demonstrations 
conducted by the farmers. 

Improving Livelihood of Pastoral Communities 



Field Days and Demonstrations 



TECHNOLOGY TRANSFER 

• Human and equipment capacity enhanced  TC 
projects. About 30 scientists are active in 
Application of Nuclear Technologies in Food and 
Agriculture. 

• Research Laboratory is now able to analyse N-15 
samples with Mass Spectrometer compared to 
Emission Spectrometer - IAEA’s assistance in 
repair of the equipment. 

• Built capacity being used to analyse the N-15 in 
plant and soil from other African countries.  

• Practical Training Centres, where farmers and 
other stakeholders get exposure to useful 
technologies. 



• Through collaboration with IAEA, KALRO is now 

the center in Africa where new drip irrigation 

technologies are being evaluated. 

• Manuals on the use of drip kits were developed. 

Center for New irrigation technologies 

 

KENYA AGRICULTURAL AND LIVESTOCK RESEARCH 

ORGANIZATION 

 

IRRIGATION AND DRAINAGE RESEARCH PROGRAMME 

Enhancing the Productivity of High Value Crops and Income Generation 

with Small-Scale Irrigation Technologies 

 

 

FAMILY GARDEN DRIP IRRIGATION KITS 

GENERAL MANUAL FOR EIGHTH AND QUARTER 

ACRE SYSTEMS               

  

  

                                                 

    

May 2009 (Rev 2015)



KALRO Hosts Research Fellows 

KALRO partners with 
IAEA to host fellowship 
training for scientists 
and technicians from 
African region on soil 
and water 
management, efficient 
irrigation technologies 
and nitrogen fertilizer 
use efficiency. 

• More than 15 fellows trained in 2015. 



NETWORKS  AND PARTNERSHIPS 
  

Through the scientific and technical expertise built 
up, KALRO is now a major partner with: 

 

the Soil Science Society of East Africa (SSS-EA) 

www.sssea.4t.com 

  

 

Africa Soil Science Society (ASSS)  

www.asssland.org 

 

http://www.sssea.4t.com/
http://www.asssland.org/


CONCLUSIONS 

 

• There is need for continuing safe and appropriate 
use of nuclear and related technologies in food 
and agriculture  

• Managing the soil is key to addressing most 
environmental challenges 

• Nuclear technologies can help in establishing the 
soil constraints and management options 

• Continuous capacity building is a necessity in 
view of the changing climate 

• Networks such as the SSSEA & ASSS offer 
opportunities to share technologies 
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