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Effects of Shallow and Conventional Tillage in Paddy Fields during Fall
and Winter on Rice Straw Decomposition and Methane Emissions
during the Irrigation Season
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Abstract : We evaluated the effects of shallow tillage (ST) and conventional tillage (CT) conducted during
fall and winter on the decomposition of residual rice straw and levels of methane emission in a paddy
field during the irrigation season over a period of 3 years. The ST and CT plots were prepared by plowing
to depths of 8 cm and 15 cm, respectively. Methane emissions from the ST plot during the irrigation
season were equivalent to or 1.3-fold higher than those from the CT plot. In the ST plot, residual rice
straw on the soil surface was abundant after fall plowing and was exclusively distributed down to a depth
of 10 cm. There was less residual rice straw on the soil surface in the CT plot, and it was distributed
down to a plowing depth of 15 cm. Using a mesh-bag burying method, no significant difference was
observed in the evaluation of rice straw decomposition between the 5 and 10 cm depths. In contrast, the
rice straw on the soil surface had minimal contact with the soil and was exposed to low temperatures,
resulting in significantly lower decomposition quantities during the non-irrigation season. The mesh-bag
that had been buried or placed on the soil surface was relocated to a depth of 8 cm in April, simulating
spring plowing. After transfer, the rice straw on the soil surface decomposed rapidly, and its residual
carbon content was equivalent to that of the initially buried rice straw. In the ST plot, the rice straw-
derived carbon content was 1.47 Mg ha! after spring plowing and 0.96 Mg ha~! before surface drainage.
The decrease in carbon content during the irrigation season in the ST plot was 0.51 Mg ha~!, which was
1.18-fold greater than that in the CT plot. This was likely the cause of increased methane emissions
observed during the irrigation season.

Keyword: methane, paddy field, rice straw, shallow tillage

DA L E Y RREEOKPER VVEMRFZEEL  VERBEEMEAIZCES O VE = AR PE S AT
(2020. 1. 28  #xdFFAD)



