
BIOLOGICAL INOCULANT PRODUCTS  
FOR NITROGEN FIXATION
Biological nitrogen fixation is the conversion of atmospheric nitrogen (N₂) to plant-available  
ammonia (NH₃) commonly preformed through a symbiotic partnerships between legumes and  
Rhizobia bacteria. Increased rates of biological nitrogen fixation in a cropping system can lower 
nitrogen fertilizer requirements, boost yields, and reduce greenhouse gas (GHG) emissions.

BIOLOGICAL INOCULANTS

WHY INOCULANTS MATTER
Rhizobia are highly sensitive to soil conditions and 
each strain is crop-specific. Even healthy soils may 
not contain the right population—or enough of it—to 
consistently support strong nitrogen fixation. Bio-
logical inoculants fill this gap by adding live nitro-
gen-fixing microbes directly to the seed or soil.

Inoculants come in several forms:

• �Seed treatments using peat-based or  
liquid coatings

• �In-furrow or soil-applied products in  
granular or liquid form

Across many regions, these products have  
helped farmers reduce synthetic nitrogen rates 
while maintaining or improving yields.
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WHAT THE RESEARCH SHOWS
Studies have found that biological inoculants can improve yields by 5–21%, while also allowing 
reductions in synthetic nitrogen applications—leading to lower GHG emissions. Other work links 
improved nitrogen fixation in field crops with:

• �Enhanced nitrogen use efficiency
• �Better stress tolerance
• �Higher grain yields

Results vary with bacteria strain, soil conditions, and management practices, but the overall 
trend is clear: when inoculants are well-matched and well-managed, they offer strong agronomic 
and environmental benefits.

WHY BMP PROGRAMS MATTER
Biological inoculants represent a practical, low-cost Best Management Practice  
that supports:

• Reduced input costs
• Improved crop performance
• Lower greenhouse gas emissions
• Better soil–microbe–plant interactions 

With more on-farm data and consistent use, biological inoculants can play a key role in  
nitrogen management strategies that balance productivity and environmental stewardship.

BIOLOGICAL INOCULANTS

 
 GETTING THE MOST FROM AN INOCULANT

Rhizobia bacteria are plant specific and don’t move far in the soil

SUCCESS DEPENDS ON:

 

High synthetic nitrogen rates can suppress fixation.  When ample  
nitrogen is readily available, the crop has less incentive to rely on  
its microbial partners.
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1. �Check that the inoculant  
contains the correct bacteria 
strain for your crop. Using the 
wrong one can severely limit 
nitrogen fixation.

2. �Ensuring good contact with  
the soil or seed. Apply according  
to label directions to ensure  
bacteria reach the root zone early. 

3. �Soil moisture, temperature, salinity,  
pH and nutrient availability all impact 
inoculation and nitrogen fixation.  
Nitrogen fixation typically improves 
with: 
• Good drainage 
• Moderate temperatures
• Low salinity
• Neutral pH
• �Micronutrient (molybdenum, boron 

and cobalt) availability
• �Reduced synthetic nitrogen rates


