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Estimation of CO, Fluxes from Rice Paddies Based on Transparent Chamber Mea-

surement

ZHU Yongli'"??, TONG Chengli' , WU Jimrshui'**, ZHOU Wetjun'

(1. Institute of Subtropical Agriculture ,Chinese Acade my of Sciences, Changsha 410125, China; 2. State Key Laboratory of Soil
Erosion and Dry Land Farming on the Loess Plateau, Institute of Water and Soil Conservation, Chinese Academy of Sciences and
Ministry of Water Resources, Yangling 712100, China; 3. Jiangsu Unirersity , Zhenjiang 212013 , China)

Abstract :Closed chamber provide a valuable tool for measuring CO, exchange fluxes . In general , the change rate of CO, concentration
is assumed to be constant in the short measure ment time and a linear regression method is used to estimate the CO, fluxes . However,
due to the physical and physiological effects , the change rate of CO, is not always constant . A linear regression method and an expo-
nential regression method are compared in this study . Results show that during the growing stages except for the ripening , nomrlinear
relationship of CO, concentration versus time was estimated in the sunny daytime . Absolute values of CO, fluxes calculated by linear
regression were lower than that by exponential regression. Whereas, CO, concentration changed linearly with time in cloudy days or
in nighttime . And no significant difference was found between the results calculated with these two methods. Accumulative COy»C
fluxes with exponential and linear regressions were compared with the values of net ecosystem exchange of CO,-C ( NEE) , which
were calculated by net primary production ( NPP) minus soil respiration. The values with the exponential regression method were
closer to NEE than those with linear regression. Therefore , the linear regression method could result in underestimation of carbon
budget of ecosystem . Based on transparent chamber measure ment, the exponential regression is more feasible to calculate CO, fluxes
than the linear regression .
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Fig.1  Change of CO, concentration versus time ( daytime)
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Table 1~ Simulated equations between CO, concentration and measure ment time
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Fig.2 Change of CO, concentration versus time ( nighttime)
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Table 2 Comparison values of net CO,~ C exchange
calculated with different methods
C/t-hm”? NEE D/ %
/d NEE NEEgx NEE_ NEEgg NEE_
10 0.07 0.08 0.10 14.3 42.9
20 0.64 0.27 0.25 - 57.8 - 60.9
30 1.15 0.51 0.31 - 55.7 - 73.0
45 1.63 1.38 0.70 -15.3 -57.1
53 2.05 1.82 0.96 -11.2 - 53.2
64 3.29 2.60 1.45 -21.0 - 55.9
77 3.85 3.12 1.76 -19.0 -54.3
92 3.77 3.21 1.74 -14.9 - 53.8
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