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Biological Nitrogen Fixation (BNF) – the symbiosis that saves money  
Nitrogen is an essential plant nutrient. It is the nutrient that is most commonly deficient, contributing 
to reduced agricultural yields throughout the world. Developing countries used more than 85 million 
metric tones of nitrogenous fertilizer in 2003, worth billions of US dollars. Such fertilizer 
expenditure can be significantly reduced by incorporating biological nitrogen fixed leguminous 
crops into a growing rotation.  
For example, 1.4 millions tonnes of N, worth approximately US $400 million/year is fixed by 14 
million ha of soybean in Brazil. A substantial saving for farmers in terms of reducing N fertiliser use 
for subsequent grain crops. 
 

 

 
 
 

 
 
 
 
 
 

In the Soil Science Unit (SSU) of the FAO/IAEA Agriculture and Biotechnology Laboratory fellows 
from all over the world receive training in the use of 15N stable isotope techniques to optimise the 
nitrogen fixation. Several parameters such as the placement of the nodules on the legume root 
system, the amount of soil mineral nitrogen and phosphorus fertilizer applied and the temperature 
have an impact on the amount of nitrogen fixed by the plant. It is therefore important to identify 
relative importance of these parameters on biological N fixation. The 15N isotope dilution method is 
an appropriate technique to test the biological nitrogen fixation in the laboratory first. This useful 
knowledge can then be communicated to the farmers and can be tested under field conditions.  
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Fig. 1. Rhizobium nodules on a 
legume root 

In leguminous crops, a symbiotic relationship between a 
bacterium called Rhizobium and legumes can provide large 
amounts of nitrogen to the plant and subsequently to soils 
where they are grown. In this process the bacteria form 
nodules on the root system and convert the nitrogen coming 
from air into molecules that can be absorbed by the plants. 
Beside their fertilizing properties, legumes are rich in protein 
and constitute a very important role in the human and animal 
nutrition. 



 
 

Fig. 2. Common bean labelled with highly 
15N-enriched urea 

On-going Technical Contracts and Technical Cooperation Projects  
with nitrogen component 

 

Project Country 
BRA 12969 - BNF contribution to sugar cane crop by endophytic nitrogen fixation Brazil 
URU 12845 - Survey of indigenous diazotrophic bacteria associated to maize in 
Uruguay 

Uruguay 

CPR/5/014 - Increasing the productivity of crop / livestock production system China 
MON/5/014 - Application of isotopes in soil and plant studies Mongolia 
SIL/5/008 Contributing of nitrogen fixing legumes to soil fertility in rice-based 
cropping systems 

Sierra Leone 

 

Biofertilisers: The SSU’s expertise in BNF studies can enable us to assist Member States with 
biofertiliser programme.  Biofertilisers are materials carrying microorganisms that are capable of 
fixing atmospheric nitrogen or solubilizing insoluble soil phosphate and making nitrogen and 
phosphorus available to growing crops.  
 
 
The role of below ground nitrogen 
 
Most biological nitrogen fixation studies concentrated on 
the aboveground part of the plant. Through a 15N stem 
labelling method, scientists have the opportunity to 
investigate what is going on below ground. Greenhouse 
experiments are being planned in the SSU to shed more 
light into this poorly understood area. Using this method 
the plant incorporates 15N-labelled urea. The transfer of 15N 
from 15N-labelled urea into the plant and subsequent 
accumulation in soil can then be quantified. SSU is also 
training fellows on using this technique in developing 
countries. 
 
 

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 
 


