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Nitrogen fertilizer has been an important part of increased 
grain production. Now there is a better way. Biological 

nitrogen fixation (BNF) by plant-associated bacteria has the 
potential to provide a sustainable and efficient source of 
nitrogen to crop roots. However, the abundance of fertilizer 
and residual nitrogen in agricultural soils has repressed BNF 
in natural rhizosphere microbes. Pivot Bio has developed a 
method to provide nitrogen to cereal crops by reawakening 
BNF in a naturally-occurring microbe. We have identified a 
novel bacterium that colonize the surface of corn roots at high 
levels and contains the genetics encoding nitrogen fixation. We 
fine-tuned the genetic regulation of BNF to allow the microbes 
to fix nitrogen in the presence of exogenous nitrogen in the 
lab, greenhouse and field. We also optimized the bacteria for 
nitrogen release to the roots, showing ammonium excretion in 
vitro and incorporation of biologically-fixed nitrogen into plant 
shoot tissues by isotopic studies. Corn plants inoculated with 
the resulting microbes show increased biomass in nitrogen-
deficient greenhouse conditions and increased yield in field 
conditions compared to un-inoculated controls. One of these 
microbes is currently in large- acre, pre-launch field trials as 

an in-furrow corn inoculant. By producing 28-40 kg nitrogen 
per hectare in corn, these microbes are the first commercially-
viable example of BNF as a nitrogen management solution, 
and the first step toward replacement of synthetic nitrogen 
fertilizers with an alternative that’s better for both growers and 
the environment.
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