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Responses of CO, Fluxes to Light Intensity and Temperature in Rice Paddy Field
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Abstract: CO, fluxes in rice paddy ecosystem in subtropical hilly region were measured continuously using eddy covariance technique. The
objectives were to investigate the responses of CO, fluxes to light intensity and temperature in the paddy ecosystem. Results showed a
rectangular hyperbolic light-response function could be used to describe the relationship of CO, flux and photosynthetic photon flux density
(PPFD). The absolute values of CO, fluxes increased with the increment of PPFD. When PPFD was higher than 1 000 pmol/(m’*s), the
maximum was observed. CO, fluxes responded differently to light between early and late rice. Values of quantum yield of late rice (0.046 5-
0.099 9 pmol/pmol) were general higher than that of early rice (0.017 6-0.054 1 pmol/pmol ). Moreover; the quantum yield and the
maximum rate of photosynthesis assimilation in the blooming stage were higher than that in tillering and ripening stages. In nighttime,
respiration from soil and plants Cecosystem respirations R, ) changed exponentially with the increase of soil temperature at the depth of 5 cm
(T5), 10 em (T )5 and 20 ecm ( Ty )s respectively. Whereas, Ts5 was more feasible than others to be considered as the temperature
parameter for R, calculation. During early rice growing season, R, was more sensitive to temperature change than that during late rice
growing season.
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Fig.1 Light response curves of CO, flux in different stages during early rice growing season
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Fig.2 Light response curves of CO, flux in different stages during late rice growing season
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Table 1  Light response parameters of CO, flux in different growing stages
F = (PPFD* P,/ K,, + PPFD) - R,
BFE AR — o S ? »
P/ prmol * (i * ) Ko/ pmol * (e =) Ry/pmol* (m? =) a/pmol* (m? ) ™!

Sy BE 12.3 695.9 1.37 0.017 6 0.58 <0.01
g AT 31.3 1044.7 3.46 0.029 9 0.63 <0.01
FHAEIT A 64.3 1188.9 4.09 0.054 1 0.77 <0.01
D823 1] 56.3 1323.7 3.99 0.042 6 0.76 <0.01
Sy BE 45.4 775.8 4.74 0.058 6 0.82 <0.01
T AT 46.4 497.8 5.96 0.093 1 0.73 <0.01
HHAEIT A 48.8 489.0 5.93 0.099 9 0.76 <0.01
083 1] 45.1 969.3 4.21 0.046 5 0.80 <0.01
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Table 2 Regression parameters of ecosystem respiration to temperature

‘:II:‘I:‘*:P ZEIIE R(-,rn - R(ZS)EB( T-25)
Ris)/Cmol*(m?*s) ! B Qo r? p W EVEH/C
T, 3.86 0.116 3.18 0.51 <0.01 15.8~27.3
o Ts 2.97 0.148 4.42 0.55 <0.01 19.6~27.8
Tho 3.02 0.154 4.67 0.56 <0.01 19.7~27.6
Tao 3.33 0.161 5.00 0.56 <0.01 19.7~27.6
T, 4.84 0.054 1.72 0.52 <0.01 13.0~29.3
Wi Ts 3.91 0.061 1.84 0.51 <0.01 18.8~33.3
T 3.85 0.068 1.97 0.50 <0.01 19.4~33.3
Ty 3.84 0.074 2.10 0.49 <0.01 20.1~32.0
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