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The continuous application of organic materials such as crop residues and compost to
double-cropping paddy fields in Kumamoto Prefecture has had a carbon sequestration
effect. Based on a calculation balanced with methane emissions, this application is shown

herein to have reduced greenhouse gas emissions.
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ZHEALIX 16.2 em3B L OEMEHEAL X 15.8 en T > 72 (5 4
).

BRICEOHR EZH 12 KIRT. REEITAEY
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BN, ZHEER I I Th o 7. RHBRHIM A
WU EHEE, BIEX 1.08 ke/L, EFEIX 0.99 ke/L, #
HEAEIX 1.02 ke/L 38 K OEARHENE X 0.97 ke/L Th o 7= (58
43K).
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— 7, MEOEE LTI WK EITRBXE T
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W, FEO AL ARG LRIGED LEAEHYE D
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ERA LR BRET LAY 03, RICFESAKIEE
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Summary

The continuous application of organic materials such as crop residues and compost to double-cropping paddy
fields in Kumamoto Prefecture has had a carbon sequestration effect. Based on a calculation balanced with
methane emissions, this application is shown herein to have reduced greenhouse gas emissions.

Issei TANAKA, Hiroyuki MizukAMI, Shunsuke KAKIUCHI

The reduction of greenhouse gas emissions in Japan’s Kumamoto Prefecture includes efforts to achieve zero emissions in
agriculture, forestry, and fisheries based on the Green Food System Strategy. Approximately 50% of the greenhouse gases emitted
from the Prefecture’s agricultural sector are methane, and ~60% of this methane is generated from paddy fields; reducing the
methane emissions from paddy fields is thus required. However, although the application of organic matter to paddy fields is
expected to enhance the sequestration of carbon in the soil, such an application may also increase methane emissions. This study
investigated the relationship between carbon input into the soil and methane emissions under a long-term application of organic
matter in a rice-wheat double-cropping system. Two types of plots were established and examined for > 10 years starting 2010:(i)
chemical fertilizer plots, in which conventional chemical fertilizer was applied and rice stubble and roots were incorporated into
the Andosol paddy field, and (ii) organic-matter application plots in which three types of organic materials were added in
combination to the conventional practice (wheat straw, rice straw, and cattle manure compost). For the measurements of methane
emissions from the paddy fields and carbon emissions from the soil, the methane emission rate (methane flux) was measured
during the rice-growing period, and the cumulative methane emissions during that period were converted to carbon per unit area.
Changes in the soil carbon content, plow layer depth, and bulk density were measured to estimate the soil carbon sequestration
per unit area. The methane emissions in 2023 (the final year of continuous application in each experimental plot) were compar ed
with the date from 2027 (before the start of the continuous application). The carbon input in 2023 was compared with the carbon-
equivalent amount of methane emissions during the rice-growing period. The three major findings were as follows. (1) Compared
to the period before the continuous application of organic matter, the methane emissions during the rice-growing period increased
in all of the organic-matter combination plots after long-term application, and the rate of increase differed among the organic-
matter combination plots by 5.9 to ~11.3 times. (2) The continuous application of organic matter increased the soil carbon content
(which is one of the factors determining soil carbon sequestration), and differences in the rate of increase were observed am ong
the organic-matter combinations plots (~0.1-0.5%), indicating a carbon sequestration effect in the soil. (3) When the carbon
balance was calculated using methane emissions in 2023 and tha carbon input to the soil through organic-matter application, the
carbon input exceeded the carbon emissions from methane by 322-565 kg C per 10 a. These results obtained with, a rice-wheat

double-cropping system on paddy fields in Kumamoto Prefecture demonstrated that although the methane emissions increased
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from paddy fields in which organic materials such as wheat straw, rice straw, and cattle manure compost were applied continuously,
the level of emission was lower than the carbon input provided by incorporating these organic materials. The net effect is thought

to contribute to a mitigation of greenhouse gases through carbon sequestration in the soil.

Key words: paddy field, organic matter application, methane, soil carbon accumulation
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