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Calculating a nitrogen balance for a field involves accounting for nitrogen (N) inputs and losses from a 
system. If more nitrogen is input through fertilizer additions and residues than is lost from processes like 

harvest export, soil erosion, leaching, and denitrification, the N balance is positive and the field has a net 

gain in nitrogen. Conversely, if more nitrogen is lost than is added, then the N balance is negative and 
the field has a net loss of nitrogen. In a number of long-term studies conducted in Saskatchewan and 
Alberta, when nitrogen balances are calculated over a 10 to 15 year period, a net loss of nitrogen is 
predicted. However, when amounts of nitrogen in the soil are measured directly they indicate that these 
soils are actually gaining nitrogen. Furthermore, the gains are highest in continuously cropped systems 
which tend to be no-tillage, direct seeding systems. Long-term no-tillage changes the physical structure 
of the soil and increases the diversity of microorganisms found. Because of the link between net 
nitrogen gains and no-tillage management, it is anticipated that some of the change to the microbial 
community might be an increase in free-living nitrogen fixing microorganisms. Many cultivated soils in 
Saskatchewan have been using no-tillage systems for more than 20 years and should have recovered 
some of the biological diversity and function lost because of a prior history of tillage. This study is 
examining changes to microbial communities due to the conversion to no-tillage management and is 
specifically examining changes to free-living nitrogen fixing microorganisms. Another objective is to 
quantify amounts of nitrogen fixed by these organisms and the length of time a field needs to be under 
no-tillage management before significant increases in amounts of nitrogen fixed are achieved. Over the 
long term it may be possible to reduce fertilizer recommendations for fields under no-tillage 
management.   


