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Rhizobia that reduce soil N2O
Possible to reduce greenhouse gas in 

agricultural land!
NEDO Moon shot R&D project

Dinitrogen monoxide (N2O) is an intense greenhouse gas having 

about 300 times greater effect than carbon dioxide (CO2). It is said 

that 59% of anthropogenic emission comes from agriculture.

In particular, chemical fertilizer overuse in large scale agriculture 

is a cause of N2O emission from the soil since more chemical 

fertilizers are applied than the absorption by plant. A certain 

rhizobia (Bradyrhizobium diazoefficiens USDA110) is known to 

reduce N2O to harmless nitrogen (N2), but the bacteria are not 

effective enough to solve the problem. In the context that non 

GMO rhizobia usage with high N2O reductase activity is expected 

from the viewpoint of global warming control and soil ecosystem, 

this invention proposes a natural rhizobia (Bradyrhizobium

ottawaense SG09, etc.) with stronger N2O reductase activity than 

the conventional rhizobia, and its application.
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Reduction of N2O emission through 

optimization of nitrogen cycle N2O reducing 

microorganism

Challenging research of 
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No significant difference in activity by Tukey test

T-test shows that B.ottawaense and Nos enhanced strain are significantly more active than USDA110 (n=3-5)

N2O reduction activity was compared between:

-Known wild strain

-GMO strain with enhanced N2O reduction 

activity

-Patented natural strain

→The patented natural strain showed same 

level of reduction activity as GMO strain.

Comparison of soybean growth

Left: Inoculated with the 

invented strain

Right: No inoculation
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