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Effect of Elevated CO, and Temperature on CH, Emissions from Rice Paddy Fields: A T-FACE Experiment
ZHOU Chao, LIU Shu-wei,ZHANG Ling,ZHANG Xu-hui, PAN Gen-xing, ZOU Jian-wen"

(Jiangsu Key Lab of Low Carbon Agriculture and GHGs Mitigation, College of Resources and Environmental Sciences, Nanjing Agricultural
University, Nanjing 210095, China)

Abstract: A field experiment was conducted to examine the effect of elevated atmospheric carbon dioxide (CO,) and temperature on
methane (CH,) emissions from rice paddies at a T-FACE experimental station in Tai Lake region. Field treatments included the elevated
free—air CO, concentration(C ), increased air temperature(T), elevated CO, concentration and temperature(CT) and the ambient air control
(CK) plots in the T-FACE field experiment platform. The fluxes of CH, emission from rice paddies were measured using static opaque
chamber—gas chromatograph techniques. The results indicated that seasonal total CH, emissions were increased by elevated CO, concentra—
tions and increased temperature, and their stimulating effects on CH, fluxes were followed as the order of C>CT>T. Seasonal fluxes of CH,
from the control plots with or without rice crops involvement averaged 1.88 and 1.08 mg-m™+h', respectively, suggesting that rice cropping
significantly increased CH, emissions from rice paddies. Relative to the control, CH, emissions from rice paddies were increased by 273%,
106% and 59% for the C, CT and T plots with rice crops involvement, and they were increased by 317%, 142% and 79% for the plots with—
out rice crops involvement, respectively. Compared with the control, similarly, elevated atmospheric CO, and temperature increased rice
biomass by 24%, 7% and 16% for the C, CT and T plots, respectively. Seasonal CH, emissions were significantly correlated with rice
biomass and yield in this study.

Keywords: CO,; CH, emission; rice paddy; rice biomass
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Figure 1 Dynamics of CH, fluxes from the rice—planted plots
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Table 1 Seasonal total of CH, emission, rice yield and biomass for

different treatments
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Table 2 A two—way ANOVA for effects of elevated temperature and

CO, on seasonal CH, emission, rice yield and biomass

CH, Z= 15 il el A
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SS F SS F ss F ss v

C 1 17 313 166.9"

T 11932 18.6" 511  34.8"

CxT 1 8625 832" 3626 2469 3.5 209.6" 0.17 67.5"

Model 3 28 022 90.1" 12066 273.9" 189 63" 059 77.5°
7

726 103 0.1 0.02
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Figure 3 Correlation of seasonal CH, emission with rice

biomass and yield
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