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Although it is generally known that the origin of the emissions of nitrous oxide (N20), a third
greenhouse gas, is soil, we have found that unharvested crop residues is another origin of N20.
We hypothesized that denitrification occurs in the crop residue, and mechanisms of N20 emission
from the crop residues were investigated.

In a microcosm experiment, N20 emission was observed during the decomposition of cabbage
residues. We isolated some N20-producing bacteria from the residue, and identified that they are
commonly known as plant-associated taxa. The representative strains of the isolates had a series
of genes for denitrification on their genomes. A culturing experience with RNA-seq analysis showed
the representative strains produced N20 by denitrification using the components of cabbage residue.
On the other hand, electron acceptors, which is another substrate for driving denitrification, are
identified by metabolomic analysis. As a result, the several kinds of sugars and organic acids are
identified as electron acceptors

Therefore, we showed the direct N20 emission by denitrifying bacteria present on crop residues




