
Key knowledge gaps for 
biological N products

• How much N is actually fixed?
• Results vary with context…
• What are the modes of action?
• Many N-fixing bacteria have 

other key traits, especially 
plant hormone production 
(may increase root growth)

• How do plant genotype, 
environment, and management 
impact performance?

• Added bacteria may thrive in 
certain systems but not others

Existing products use different approaches:
1. Identify and culture bacteria with useful traits
• Envita®: Gluconacetobacter diazotrophicus 

• Foliar or in-furrow application
• UtrishaTM: Methylobacterium symbioticum

• Foliar application
• MicroAZTM: Azospirillum lipoferum, A. brasilense

• In-furrow application or seed treatment
2. Gene-edit selected bacteria to increase N supply
• Pivot Bio PROVEN40®: Klebsiella variicola, 

Kosakonia sacchari 
• In-furrow application or seed treatment
• In principle, gene edits enable N fixation and 

release to the plant even in fertilized soil

Key challenges for N fixation 
with cereal crops: 
Bacterial N fixation is typically…
• suppressed by N fertilizer
• sensitive to oxygen

New bacteria may not thrive:
• need resources from the plant
• competition with other microbes 
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Soil N mineralization

• Soybean gets much of its N from the atmosphere through bacterial N fixation in root nodules
• Corn typically requires large inputs of synthetic fertilizer and/or manure to meet N demands 
• If we add N-fixing microbes to plants and/or soil, could they partially replace these N inputs?
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 Potential benefits of N 

fixation with cereal crops: 
• Lower fertilizer costs
• Increased N-use efficiency
• Decreased environmental 

impact from N losses: 
• nitrate leaching 
• nitrous oxide emissions?

What are biological nitrogen 
products and how do they work?
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Bacterial 
amendments

Disclaimer: products are examples listed only for educational purposes; UW-Madison does not endorse any particular product. 
Factsheet author: Steven J. Hall, steven.hall@wisc.edu

Take-home points:
• Lab, greenhouse, and select field data indicate promise for bacterial N fixation in cereals
• Performance is not uniform, and existing products differ markedly in their traits
• Data gaps obscure why products fail (or succeed) in certain fields and certain years
• Biological N products are new and rapidly changing, and their success may hinge on 

realistic expectations and improved management recommendations.


