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Characteristics of CH4 Emission and Greenhouse Effects in Double
Paddy Soil with Conservation Tillage
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Abstract: [ Objective] The conventional tillage and burning straw caused much losses of soil organic matter, which made
cropland be an emission source of greenhouse gas. The research has been conducted to study the effects of conservation tillage on
CH, emission from paddy soil and explore the greenhouse effect. Further theoretical guide for forecasting carbon sequestration
potential of soil and reducing emission of greenhouse are to be provided. [Method] The analysis of greenhouse gas emission
character and greenhouse effect is based on observing greenhouse gas emission from treatments of CT, CTS, RTS and NTS.

[Result] When refer to the different tillages, the difference in CH, emission flux between CTS and RTS was little during the early
rice growth, but they were much more than NTS. During the late rice growth the CH4 emission flux of RTS was much more than
CTS and NTS. In winter-fallowed season the CH, emission flux of each treatment was relative small, and CTS was almost bigger
than RTS and NTS. When refer to the straw return, the seasonal emission characters of CH, from CT and CTS were the same, and in
the monitoring period the CH4 emission flux of CTS was a little more than CT. Returning straw mainly increased the CH4 emission
of late rice field and winter-fallowed field, and had less influence on early rice field. The greenhouse effect of the whole year was
RTS>CTS>NTS>CT, and they were significantly different. The greenhouse effect of paddy soil mainly attributed to CH,
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emission from early rice field and late rice field, and little attributed to CH4 emission from winter-fallowed field. Comparing to CTS,
RTS increased the CH, emission, and almost 1.98 times of CTS, and NTS released by 15%. Comparing to CTS, CT released CH,

emission by 42%. [ Conclusion] RTS was the main way of tillage in the double cropping paddy soil area, and it also lead to the most

CH, emission. This research also showed results that no straw returning soil and no tillage were attributed to release CH, emission.

Straw return to soil is good for soil nutrient and the greenhouse effect of straw in other ways needs to be further researched, so it is

suggested that the double-cropping paddy soil area should use conservation tillage and return the straw to soil.

Key words: Conservation tillage; Paddy soil; CH, gas; Emission flux; Greenhouse effect
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Fig. 1 Effects of different soil tillages on emission flux of CH, early rice field
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Fig. 2 Effects of different soil tillages on emission flux of CH,4 from late rice field
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Fig. 3 Effects of different soil tillages on emission flux of

CH, from winter fallow field
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Table The CH,4 greenhouse effect from rice field under different soil tillages

e CH, (kg-ha™) CO, 4 # E-CO, (kgCOyrha™) & CO, Mt
Treatments g e 2 AR R e % A Total E-CO,
Early rice field Late rice field ~Winter-fallowed field Early rice field Late rice field Winter-fallowed field (kgCO,ha™")
BIFHFSFTANEH CT 220.62b 97.14a 0.73b 4632.92b 2039.97a 15.32b 6688.21a
BIPHFSFTIL H CTS 229.18b 315.77b 4.45¢ 4812.81b 6631.07b 93.36¢ 11537.24c¢
FERFFEFIEH RTS 239.35b 849.97¢ 0.14a 5026.40b 17849.42¢ 2.85a 22878.67d
G BHREFTIEH NTS 174.70a 294.63b 0.25a 3668.71a 6187.24b 5.23a 9861.19b

[ AL A A T B R T 220 T 72 2 (P<<0.05)

Average value with different letter in column represent significant differences at 5% level
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