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Rice paddy field is known as a source of nitrous oxide (N20), a strong greenhouse gas. In rice paddy field, a large
amount of N>O is emitted in a short time after drainage. In present simulation model, it has been difficult to predict such
emission dynamics. The aim of this study is to develop a simulation model to predict N2O emission during drainage. We
focused on relationship between N2O production and consumption, and oxygen (O2) because soil surface is exposed to the
atmosphere after drainage.

In this study, we carried out 1) clarification of relationship between N2O production and consumption, and oxygen (Oz)
concentration in the surface soil after drainage, 2) characterization of dependency of N>O production and consumption on
O» concentration, 3) estimation of source of N2O production, and 4) estimation of parameters for modeling.

Column study was conducted to clarify N>O and O concentration profiles and reaction responsible for N>O production.
Microsensor measurement suggested that maximum N>O concentration was located in the 10 mm soil depth. Furthermore,
from analysis of O» concentration profile and estimation of N2O production rate, it was suggested that N>O was produced
in anoxic layer (8-14 mm depth).

nirK mRNA, one of the mRNA for denitrification enzyme, measurement showed increase in abundance of ni#K mRNA
after drainage in 5-10 mm depth. In addition, NOj3", which is substrate for denitrification, was only present in oxic layer
(0-5 mm). These results indicate that N2O was produced in anoxic layer by denitrification of NOz, which is diffused from
oxic layer.

Parameters for N2O production and consumption in 0-5 and 5-10 mm obtained basing on Michaelis-Menten equation,
suggested that NoO production was maximum under 0 mg O»/L in 5-10 mm, in line with result of nirK mRNA. For N,O
consumption, 10 times larger consumption rate was obtained from 5-10 mm than those in 0-5 mm and the consumption
rate was decreased with increase in Oz concentration. ;

These results indicated that denitrification in the anoxic layer of surface soil has important role on N2O production as
well as consumption after drainage.




