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Fig. 2. Fertigation study in Syria  
(Courtesy: M. Janati) 

 

 

 

 

 
Agriculture accounts for nearly seventy percent of the world’s demand for fresh water. Improper 
management of this resource has contributed extensively to the current water scarcity and pollution 
problems in many parts of the world, and is a serious challenge to future food security and 
environmental sustainability. Addressing these issues requires an integrated approach to soil-
water-plant-nutrient management at the plant-rooting zone, where water use for food and 
agriculture and farm management can significantly modify the quantity and quality of both surface 
and ground water. Nuclear technologies can contribute significantly to alleviate 
constraints/limitations to agricultural productivity and thus fight hunger and poverty by providing 
quantitative, precise, specific and dynamic information about the key components of productivity 
and sustainability (sources, availability, uptake and losses) of major nutrients and water.  
The Soil and Water Management and Crop Nutrition (SWMCN) sub-programme is assisting 
Member States to develop and promote the adoption of nuclear-based technologies for optimising 
water and nutrient management practices, which support intensification of crop production and the 
preservation of natural resources.  
To ensure food security and sustainable water management for 
agriculture, there is a need to produce more food per drop of 
water used in the agricultural sector. That is to increase both  
the Crop Water Productivity (CWP) and Water Use Efficiency 
(WUE) without any negative impact on downstream water 
quantity and quality. The IAEA is currently conducting CWP 
studies in various parts of the world (China, Kenya, Turkey and 
Uzbekistan) using nuclear and associated techniques to assess 
soil and water management and water-saving technologies to 
increase crop productivity and reduce crop failure for the 
farmers.  

One of these technologies is fertigation, which is the direct 
application of water and nutrients to plants through a drip 
irrigation system. It is an effective means of improving 
agricultural water management practices, as the 
requirements of the crops can be regulated, hence 
improving the efficiently of water and fertilizer use, leading 
to better management of scarce and expensive resources 
and often a higher yield. The SWMCN sub-programme has 
been coordinating various technical cooperation projects 
(TCPs) on fertigation and the Soil Science Unit (SSU) at the 
Agency’s Laboratories in Seibersdorf has been working on 
various technical aspects of water management, as well as 

training of fellows to use nuclear and associated techniques such as soil moisture neutron probes 
in the assessment of water and fertilizer use efficiencies. Other aspects of soil water management, 
such as basic theories on soil physical and hydraulic properties, soil water balance, 
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Fig. 1. Crop water productivity study in 
Kenya (Courtesy: I.V. Sijali) 



 
 

Fig. 3. Fellowship training at the Agency’s 
laboratories in Seibersdorf 

On-going TCPs and research activities on soil water management 
 

Project Country 
ALG/5/021 – Optimising irrigation systems and surface water management Algeria 
CMR/5/013 – Use of nuclear techniques in soil, nutrient and water studies Cameroon 
GHA/5/032 – Enhancing production and use of cassava Ghana 
KEN/5/026 – Isotope techniques for assessment of water and nitrogen use efficiency 
in cowpea/maize intercropping systems 

Kenya 

LIB/5/010 – Establishing a drip irrigation-fertigation system using nuclear techniques Libya 
MON/5/014 - Application of isotopes in soil and plant studies Mongolia 
SIL/8/002 – Improved water management technologies in the Inland Valley Agro-
Ecology 

Sierra Leone 

TUR/5/024  –  Improving crop productivity through nuclear and related techniques Turkey 
UGA/5/025 – Integrated nutrient management for increased and sustainable crop 
production on small-holder farms 

Uganda 

YEM/5/002 –  Drip irrigation and fertigation for improved agricultural productivity Yemen 
KEN12715  –  Improving crop water productivity for crop production in semi arid 
areas through improved water management practices 

Kenya 

TUR12716 – Monitoring and assessment of temporal soil water variability in two-
course dryland crop rotation systems 

Turkey 

CRP12899 – Bio-economic analysis of water use efficiency for crop productivity in 
North China Region 

China 

UZB12900  – Cotton and winter wheat water productivity study in Uzbekistan Uzbekistan 
BKF12520  –  Hydraulic lift study in native tree species in an agroforestry parkland of 
West African dry savannah 

Burkina Faso 

NER12521 – Hydraulic lift study in two native tree species in an agroforestry 
parkland of the West African dry savannah 

Niger 

 

evapotranspiration, WUE and CWP calculations, irrigation 
scheduling and crop simulation modelling, are provided 
regularly to both individual and group fellowship training 
courses.  
Natural variation in the abundance of stable isotopes (e.g. 
18O and 2H) exists in our environment (soil, rain, plant and 
water), which can be utilized to provide unique information 
on fluxes of water and the identification of water sources 
utilized by plants. The natural abundance isotopic 
technique has been successfully utilized in the dry 
savannah regions of Africa (Burkina Faso and Niger) to 
quantify the contribution of hydraulically lifted water to 
sustainable food production in the rain-fed agriculture while combating desertification. 
 

 

 
 To learn 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 

 


