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Impact of Rice Cultivation Patterns on Methane Emission from Paddy Field

FU Zhi-qiang', HUANG Huang?

(1.Science College of Hunan Agricultural University, Changsha 410128,China; 2.Agronomy College of Hunan Agricultural University,
Changsha 410128, China)

Abstract: The methane emission flux was determined in paddy field of early and late rice under translating and direct sowing patterns, re—
spectively, using the static box sampling technique in 2005 and 2006. The results analyzed on difference between the direct sowing rice
(DSR) and the translating rice (TR) patterns were shown that, the methane emission under DSR and TR presented the same daily variation and
seasonal law. The methane flux under DSR was significantly lower but the amount of methane emission under DSR was significantly greater
than that under TR based on rice growth stage in paddy field (except of seedling field). The main reasons were as follows: 1) days of rice
growing under DSR in paddy field was longer than that under TR; ii ) seedlings per area under DSR were greater than that under of TR; ii)
root activity under DSR was higher than that under TR, especially at the rice middle and late stages. Further analysis on the correlation
showed that methane emission was positive with activity and absorbing ability of rice root. The root activity affected methane emission over the
whole rice growth season and there was significant correlation (P<0.05) beween the root activity and methane emission under TR, but not sig—
nificant correlation under DSR. There was positive correlation between the methane emission flux and root absorbing ability under DSR, while
root absorbing ability affected methane emission only at the rice middle and late growth stages under TR. Therefore, rice root activity is one of
the key factors which affect methane emission from paddy soil, and it is necessary to reduce the methane emission of DSR by controlling root
activity with the area of direct sowing rice increasing in southern China.

Keywords: rice; direct sowing rice (DSR); methane emission; mechanism.
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Figure 1 Daily variation of methane emission flux at 12,
June in 2005 early rice field
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Figure 2 Daily variation of methane emission flux at 8,

August in 2005 late rice field
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Figure 3 Methane emission flux in the growth stage of early and
late rice from paddy fields in 2005
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Table 1 Significant difference analysis of methane emission flux between different treatments(LSD method)
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Table 2 The absorbing surface area of rice roots under diferent treatments( 10° m?-hm=)
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it 291 1.44 4.11 3.08 3.77 2.49 3.15 1.49 3.29 1.51 2.08 0.82
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