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Climate Change and Agriculture —Biological Nitrification Inhibition as a Mitigation Option
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The earth cycle of reactive nitrogen, one of the “planetary boundaries,” is pointed out that it has been
already beyond its limit. Too heavy dependency on chemical N fertilizer and small ratio of nitrogen use
efficiency (NUE) in the modern agriculture, assumed to be 50%, are attributed chiefly to this N crisis.
Nitrification process in the soil goes rapidly, which governs the chemical transformation from ammonium-
N to nitrate-N through nitrifying microorganisms and their enzymatic activities. A certain amount of input
N are lost out of the agricultural systems as nitrate-N, which contaminates groundwater and aquatic systems
in the environment, as well as nitrous oxide gas (N20), a strong GHG, is generated through the nitrification
process and emitted to the air. Therefore, it is imperative to inhibit nitrification to be slower for the
improvement of NUE, which leads to more effective use of nitrogen for the food production system (SDG
2) and less emission of nitrous oxide to mitigate the climate change (SDG 13), both are our great challenges

in the 21st century.



BNI, biological nitrification inhibition, is an ability of plants, which can inhibit the nitrification process
through their excretion of certain chemical compounds to block the nitrification enzymes. The function of
BNI is described to show the BNI technology is established as crop varieties with high BNI ability and
expected to improve NUE of the agricultural systems in more rational and practical way. The BNI-abled
crop varieties are actually developed, bread wheat for example, and its deployment in the Indo-Gangetic

Plain is discussed.
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