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Relationship between methane emissions and soil enzymes of different rice varieties

ZHOU Wen—-tao, GE Jia—min, WANG Bo-ran, LONG Pan, XU Ying, FU Zhi—qiang”

(Crop Cultivation Scientific Observation and Experiment Station in Central China, College of Agronomy, Hunan Agricultural University,
Changsha 410128, China)

Abstract: To clarify the relationship between methane emissions and soil enzymes on different rice varieties, we used three field varieties of
early rice and late rice as test materials to collect methane by closed and obscure static box method for field experiment,monitored the dynamics
of methane emissions from different varieties of early rice and late rice, determinated the catalase activity and urease activity of different
methane emission rhizosphere soil. The relationship between methane emission and enzyme activities was analyzed by linear regression
analysis. The results showed that: there was a significant difference between early rice and late rice varieties in methane emission. The
cumulative methane emission of early rice varieties was the highest in Xiangzaoxian 24 and the lowest in Zhuliangyou 819, with a difference of
31.78%. The late rice Xiangwanxianl7 was the highest, and the Y liangyoul was the lowest, with a difference of 17.31%. The cumulative
methane emissions of late rice varieties were significantly higher than that of early rice. Catalase activities of early rice were highest at booting
stage, catalase activities of late rice and urease activities of early rice and late rice were highest at tillering stage. The activity of catalase and
urease in rhizosphere soil of different early rice and late rice varieties were different at different growth stages. The positive correlation between
methane emission and urease in double—cropping rice field reached an extremely significant level (P<0.01), and the positive correlation with
catalase reached a significant level (P<0.05). In conclusion, methane emission of rice varieties is closely related to catalase and urease in
rhizosphere soil of rice, reducing the activity of catalase and urease in soil is beneficial to reducing methane emission inrice field.

Keywords: rice varieties; methane; catalase; urease; correlation
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Figure 1 Variation of daily air temperature and precipitation of 2019 at the research station
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Table 1 Methane cumulative emissions and greenhouse effect of double cropping rice
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Figure 3 Catalase activity in different growth stages of double cropping rice
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Table 2 The regression coefficient CH4 emission flux and soil enzyme activity in double cropping rice
] A2 AR TREA S -
i L %51 U SRRy ek
Dependent Independent Ri . Th . ati T'he number of 1 ¢ val Sienificant level
va[iable( Y) variable(X) 1ce season € regression equation samples ()f reg[‘ession rvalue [ value ignilicant leve
CH.HEGE & i e & FLFE Early rice Y=1.140X-0.558 15 0.702 3.558 ok
_ CH, Catalase WA Late rice Y=2.427X-11.292 15 0552  2.389 *
emission flux -~
WZFE Double cropping rice ¥=0.552X+0.329 30 0.367 2.090 *
Jhx it FLFE Early rice Y=0.620X+0.525 15 0.649 3.077 ok
Urease 4 Late rice ¥Y=2.071X-1.251 15 0.545 2.342 *
WZFE Double cropping rice ¥Y=1.292X-0.134 30 0.499 3.045 ok

T #3278 15 0.05 B E VKA 5 2 38R 15 0.01 BEHEKF-

Note: * indicates a significance level of 0.05; ** indicates a significance level of 0.01.
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