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• Nitrification is a microbial process that drives
loss of nitrogen fertilizer from agricultural fields.

• Biological nitrification inhibition (BNI) 
suppresses microbial nitrification.

• By limiting nitrate production, BNI can help
reduce N2O emissions and nitrate leaching.

• The BNI trait was lost during domestication and 
breeding for modern maize.

The BNI trait 
maintains harvest 
index in 
experimental hybrids, 
with a modest 
upward trend.

• The BNI trait can be recovered by introducing 
teosinte genetic loci into modern maize. 

• BNI suppresses nitrification, helping to retain N 
in the field and supporting improved 
sustainability, 
nitrogen uptake, and nutrient use efficiency.

BNI hybrids 
significantly reduce 
N2O emission under 
160 lb N acre-1 
fertilization.

Grain yield is 
preserved in BNI 
hybrids, with no 
detectable 
performance trade-
off.

Ongoing research will quantify reductions 
in N loss, explore the mechanism 
underlying BNI, and combine BNI with 
other NUE-enhancing 
traits to develop more 
sustainable corn varieties.
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