
Turning Research into 
opportunities 

Application of Nuclear Science and Technology 
for Social and Economic Development 



Poor soils, serious consequences 

Challenges 
• Asia and Africa lose 11% of GNP every 

year owing to poor nutrition  
• Current  food systems - Sustainably 

meet growing food demand  
• Triple burden of malnutrition: 

undernourishment, micronutrient 
deficiencies, obesity 

• Climate change  
• Productivity and profitability of small to 

medium scale farms is low 
• Capacity and technology adoption low 
• Markets are not well adapted to needs 

of small scale farmers 
• Post harvest management problems 

cause food safety issues 

Serious implication in the Africa’s 
poverty and food security  
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Currently 

Conventional Analysis: 
Expensive 

Cumbersome 
Unreliable 

Testing in the Past 



Soil-Plants Spectroscopy 
Simplicity of light–Light based techniques for measurement    

   of soil and plant materials and farmers advisory 

Mid-infrared spectrometer Portable XRF analyser 

Interaction of light with matter. 

To provide rapid, low cost & reproducible soil characterization 



Enabling surveillance science and evidence-

based approaches - things not previously feasible 

 

Consistent sampling 

schemes 

Remote sensing 

data layers  

Soil Health Surveillance 

New light-based 

technology 
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Leveraging latest technology from lab to space 
to contribute in the Africa poverty and food 

security 

Implications for Africa 

Different concepts, 
approaches and 

levels 



M. Walsh, AfSIS 

Digital Mapping of Indicators 
Croplands with predicted lime requirement (~81 Mha)

Thursday, October 1, 15

Hengl T et al. (2015).  
PLoS ONE 10(6): e0125814.  

AfSIS 

Soil property Map of Africa (countries) 

Decision –making in agricultural development 



A strategic approach  

A Fertilizer Industry Perspective 

Using information from mapping and 
response trials, blenders can make 
formulations that will offer better 
returns to 80-95% of smallholders.  

 
• Efficiency and greater yields 
• Regional production capabilities 
• Regional availability of ingredients 
• Lowers likelihood of imbalances, 

toxic effects 
• Faster delivery of improved 

fertilizers to farmers 

Goal is not perfection, but something substantially 
better for the majority of farmers than what 
currently exists for optimized return on fertilizer 
investments. 

Improved agricultural productivity and environmental 

sustainability 



Fertilizer ID and Quality Screening 

MIR quality spectra 

% N 

Compounds, blends, and coatings Balanced crop nutrition 



Farmers Advisory Services 
Supporting evidence-based soils agronomy for sustainable use 

of agro-inputs in farming systems 

Representing and communicating 

uncertainties in soil test interpretations 

• Risk and Validation 

Mozambique NP (no K) 
+S, Zn, B NPK 

Risk-focused Agronomy  

 

Agronomic trials 



New soils agronomy 

Extrapolating Agronomic Trial Data to support decision-making in 

Agricultural development 
Crop response to 
spectral test 

Interested is in what is happening across a 
population of farms—that is, what is good for 
the majority of farmers 
Not in what is going on at any individual farm 

Predictive Agronomy 
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Challenges –  
Africa, human and laboratory capacity for 
diagnosing, surveying and managing soil 
nutrient deficiencies in Sub-Saharan Africa 
is woefully inadequate for the task.  
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Top-level research 
answers questions 
- policy makers 
- extension agents 
- Educators 
- Farmers 
- agribusiness 

entrepreneurs 
- Development 

partners 

Capacity Building 

Opportunities – 
Strengthening Africa capacity on new science 
and technology a key resilience strategy 

 
 Rapid and low cost analytical and 

diagnostic techniques 
 Improved and well-targeted 

guidelines 
 Scientific expertise  



Thank you 

Merci’ 


