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MET—< Quantitative evaluation of indirect greenhouse gas emission from paddy field on grey
(B%32) az | lowland soil in a snowy, cool-temperate region
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Indirect emission of GHG associated with drainage is considered to be a significant emission pathway
from agricultural soil to atmosphere. However, current knowledge about quantification and mechanisms
of indirect emission are quite rare compared to direct emission from soil or plant surface. To clarify the
characteristics of indirect GHG emission form rice paddy field in a snowy, cool-temperate region, a
lysimeter experiment was conducted for throughout the year including snowy and snow-melting season.
Rice cultivation was conducted at three lysimeters filled with gley lowland soil in Akita, Japan. Indirect
GHG (CO2, CH4 and N20) emissions from the field were measured at downward percolation water during
the rice growing period (May-Sep, flooded) and at pipe drainage water during the fallow period (Oct.-May,
non-flooded).

Amount of water discharge during the fallow period (1605 to 1690 mm) was higher than that of the
growing period. Indirect GHG emissions were higher in the fallow period, and their contributions to
annual emission reached to 67 to 74% for COs, 77 to 84% for CH4 and 95 to 100% for N:20, respectively.
Indirect CH4 emission during the fallow period amounted to 2.0 to 15.7% of direct emission during the
growing period, suggesting the indirect emission could be a significant pathway of CH4 emission from rice
paddy fields. Compared to a previous report from same soil type in the Kanto-region (Tsukuba), annual
indirect emission of N2O (3.0 to 5.2 mg N m2 y'!) was one or two order lower and that of CHs (1.1t0 2.2 g
C m2y'!) was around three order higher.

In a snowy, cool-temperate region in the Sea of Japan side of northern Japan including the present
study site, usually heavy precipitation (mainly snow) occurs during the winter. Besides, snow-melt occurs
near the soil surface continuously throughout the snowy season. Therefore, water drainage and following
indirect GHG emission results from percolation of the snowmelt water could occur continuously in this
region. The results of this study indicate that mechanisms and importance of indirect GHG emissions
vary according to climate conditions and regions.




