
 

 
1 Soil and Water Management and Crop Nutrition Section of the Joint FAO/IAEA Division of Nuclear Techniques in Food and Agriculture 
 

 
 

 
 
 

 
Advancing food security and environmental sustainability in farming systems require an 
implementation of integrated soil fertility management that minimize the mining of soil nutrient 
reserve, degrading soil physical and biological properties and leading to desertification, erosion 
and land-water degradation. 
The Soil and water Management and Crop Nutrition Section (SWMCN) of the Joint FAO/IAEA 
Division has long been involved in the application of isotopic and nuclear techniques for the 
development of integrated and sustainable soil and plant nutrient management practices for 
increasing soil fertility and crop yields. This long-term and on-going effort is achieved through both 
Coordinated Research Projects (CRP) and Technical Cooperation Projects (TCP).  
The use of isotopes such as 15N and 13C in the CRP on 
“Integrated nutrient and water management practices for 
agroforestry Systems” allowed us to quantify the contribution 
of plant litter and N from N-fixing trees either through the 
root system or through the above-ground parts to increase N 
supply to crops and enriching soil organic matter. 
Through a CRP for tropical acid soils, isotopic and 
associated techniques have assisted us and Member States 
to: (i) identify crop genotypes that are tolerant to aluminium 
toxicity and P deficiency that are common in tropical acid 
soils; (ii) assess the effectives of a range of phosphatic 
fertilisers in providing phosphorus for crop requirements and 
(iii) quantify the enhancing effect of conservation tillage on soil quality.  
Significant progress is also being made in the use of isotopic techniques to assess the relative 

performance of traditional rice-wheat (RW) system 
(consisting of flooded anaerobic conditions for rice and 
then followed by the aerobic conditions for wheat) 
against various alternative technologies (e.g., rice on 
non-puddled soils or on raised beds, direct seeding, 
and zero tillage for wheat after rice) in terms of grain 
yield, nutrient uptake and crop water requirement.  
To address one of the key UN Millennium Development 
Goals for eradicating extreme poverty and hunger, a 
new CRP is being developed on the “Selection and 
development of germplasm tolerant to nutritional stress 
in tropical crops”. 
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Fig. 1. Maize crop after Gliricidia sepium 
fallow (Courtesy: Mr. Chintu)  

Fig. 2. Rice-wheat system in Bangladesh 



 
 

 
 

The objective is to develop isotope-based methodologies that can streamline selection of crop 
germplasm for high nutrient use efficiency and tolerance to nutritional deficiencies through: (i) 
screening of large collections of cereal and legume genotypes, their wild relatives and mutant lines 
for adaptation to low nutrient conditions (and/or Al toxicity), (ii) development and use of isotopic 
tracer techniques to evaluate crop germplasm and to understand the physiological basis for plant 
adaptation to nutritional stress (deficiency), and (iii) on-farm research to evaluate interactive effects 
of plant roots, soil nutrients and their relationship to soil micro-organisms in a series of soil-plant 
systems. 
Besides the CRP activities as outlined above, the SWMCN Section has also involved in a range of 
TC projects to assist Member States in soil fertility management. For example, with a regional TCP 
(RAS/5/039) that involved several countries (shown in Table below), the use of isotopic and 
associated techniques have provided critical knowledge in:   
1. The successful introduction of short-duration mungbean in wheat–legume–rice rotation and its 
potential economic benefit. 
2. The benefit of integrated use of organic-inorganic sources for sustenance of soil productivity in 
rice-based cropping systems. 
3. The benefits of recycling of rice residues using various techniques (no-till, mulching, 
incorporation) were documented and quantified with help of isotopic techniques. 

 

TC projects with soil fertility component 
 

Project Country 
ALG/5/020 – Combating desertification Algeria 
CMR/5/013 – Use of nuclear techniques in soil nutrient and water studies Cameroon 

ECU/5/022 – Efficient use of nitrogen fertilizers in flower production  Ecuador 

GHA/5/032 – Enhancing production and use of cassava  Ghana 

HAI/5/003 – Enhancing crop productivity through the application of isotope nuclear 
techniques 

Haiti 

IVC/5/029 –  Improvement in yield of plantain and cassava through the use of legume 
cover crops 

Cote d’Ivoire 

JAM/5/009 – Developing soil fertility management Jamaica 
KEN/5/023  – Combating desertification using nuclear technology Kenya 
MAR/5/014 –  Management practices for increased efficiency of fertilizers and improved 
productivity of saline soils 

Mauritius 

NAM/5/008 – Increasing crop productivity and resource use efficiency in the northern 
communal areas 

Namibia 

RAS/5/039 – IAEA/RCA TCP on Restoration of soil fertility and sustenance of 
agricultural productivity (RAS/5/039) Part I: Integrated nutrient, crop and water 
management practices for increased crop production. 

Bangladesh, Indonesia, Malaysia, 
Myanmar, Mongolia, Pakistan, 
People’s Republic of China, 

Philippines, Sri Lanka, Thailand, 
Vietnam 

TUR/5/024 – Improving Crop Productivity through Nuclear and Related Techniques Turkey 
ZIM/5/011 – Combating desertification in agricultural lands Zimbabwe 

 

To know more on the subject and our activities, consult our websites at:  
Soil and Water Management and Crop Nutrition Section: www-naweb.iaea.org/nafa/swmn/index.html 

Soil Science Unit: www-naweb.iaea.org/nafa/swmn/soil-science/index.html 
 


