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Abstract A field experiment was carried out to study the relationship between methane emission and the community structure and abundance
of methanogens under a double rice cropping system in Southern China. Several relevant parameters were measured including methane emis—
sion determined by closed static chamber technique, community structure of methanogens by PCR denaturing gradient gel electrophoresis

PCR-DGGE and the population of methanogens by fluorescence in situ hybridization FISH . The results showed that the amounts of
methane emission were 9.28 g-m™ and 7.78 g-m™ at early and late rice growing stage, respectively. The community structure and abundance
of methanogens changed greatly with rice growing period for both early and late rice, but the main methanogens species existed in paddy field
sostenuto. The diversity and abundance of methanogens in vigorous rice growing stage 20 days after rice transplanting were higher than oth—
er stages. The peak abundance of methanogens were 1.14x107 In-g™ dry soil and 6.72x10° In-g™ dry soil for early and late rice growing sea—
son, respectively; which was significantly higher than other growing stages in the same growing season. The diversity and abundance of
methanogens of early rice was higher than that of late rice, consistent with the methane emission pattern. The methane emission was signifi—
cantly correlated with the abundance of methanogens, however, there was no significant correlation with the diversity of methanogens. In con-
clusion, reducing the abundance of methanogens will be an effective way to reduce the methane emission in paddy field.
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Table 1 The probe kinds and probe sequence used in this experiment
MB310 Methanobacteriales CTTGTCTCAGGTTCCATCTCCG
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_ 25 2
30, . Late rice
- I Early rice >
© =
= =
= )
5
g
&
=
2060 30 0 20 40 60 80 100
Days after transplanting/d Days after transplanting/d
1 n=3 +

Figure 1 Seasonal pattern of methane emission under double—rice cropping system n=3 mean + S.D. the same below
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Figure 3 DGGE pattern at different rice growing stage of late rice
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Figure 4 Dynamics of the abundance of methanogens at different rice growing stage under double rice cropping system.
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3

n=10

Table 3 Correlation between methane emission and the community structure and abundance of methanogens Pearson two—tailed test n=10

Parameters Methane emission The number of Methanogens Richness Shannon—Wiener Diversity index Evenness
Methane emission 0.681°* 0.361 0.219 0.007
The number of methanogens 1 0.628 0.489 0.173
Richness 1 0.9617%* 0.726%*
Shannon—Wiener Diversity index 1 0.885%:*
Evenness 1
ok 0.05 0.01
*. Correlation is significant at the 0.05 level 2-tailed . **. Correlation is significant at the 0.01 level 2-tailed .
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