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Managing the maize microbiome for N retention

Dr. Angela Kent and her team are tackling the challenge
of nitrogen loss in agricultural systems by investigating
soil microbes that play a central role in the nitrogen cycle.
While essential for nutrient availability, microbial activity
can also drive nitrogen loss through processes like nitrifi-
cation (conversion of ammonium to nitrate) and denitrifi-
cation (conversion of nitrate to gaseous forms like N, and
N,0). These transformations not only reduce the nitrogen
available to crops but also contribute to greenhouse gas
emissions and environmental contamination.

To address these issues, the team is conducting
NREC-funded research on innovative maize traits: biolog-
ical nitrification inhibition (BNI) and biological denitri-
fication inhibition (BDI). BNI reduces the conversion of
ammonium to nitrate, while BDI limits the conversion of
nitrate to N, and N,O. These strategies enhance nitrogen
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NREC-funded research is examining the impact of
BNI and BDI on N retention and increased plant N.

What’s Next?

Dr. Kent and a newly-assembled team from across sever-
al institutions will assemble traits to enhance NUE (nu-
trient use efficiency) through the development a novel
corn variety — NSave. Funding for that project is being
provided by the U.S. Department of Energy Advanced
Research Projects Agency-Energy

(ARPA-E).

retention in the soil, making it more available for plant
uptake and reducing the need for synthetic fertilizer
application.

According to earlier NREC-funded research by Dr. Kent
and colleagues, inhibiting these N loss pathways might en-
hance a beneficial microbial process, dissimilatory nitrate
reduction to ammonium (DNRA), which can further sup-
port N retention by transforming nitrate back to ammoni-
um, where it remains in the soil for crop use.

These approaches offer a dual benefit: supporting crop
growth through more efficient nitrogen use and reducing
greenhouse gas emissions and environmental contam-
ination. Dr. Kent’s research is paving the way for more
sustainable agricultural practices that balance productivi-
ty with environmental stewardship.
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Dr. Kent’s new ARPA-E research will create NSave
hybrids that combine BNI and BDI with additional
traits for nutrient use efficiency.
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