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Fig. 1. The Bowen ratio / energy balance system in paddy field.
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Fig. 2. The seasonal changes change of leaf area index during the first and the second cropping seasons of 2004.
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Fig. 3. Diural changes of CO, flux in different leaf area indices during the growing period of rice.
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Fig. 4. The relationship between soil water content and CO, flux under different soil conditions.
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Fig. 5. Daily changes of the CO, flux and solar radiation during the first cropping season of rice in 2004.
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Table 1. Comparisons of CO, fixation rates calculated by using portable photosynthezer close chamber and BREB
system methods

PARY PHS* LATY CO, fixation rate (mg m~2%7%)
DOY* (molm2s7h) (xmol CO, m?s7h (m’m?) CO,—PHS CO,—BREB

109 75312 26.713.5 1.1210.08 0.30£0.06 0.56%0.09
115 1343121 32.143.1 1.6210.12 0.52+0.08 1.37£0.10
118 136125 7.5£1.8 2.10£0.15 0.16%0.08 0.20£0.05
122 1245131 322423 2.80%0.09 0.90£0.07 1.5410.08
125 968+24 22,7427 3.18%0.19 0.72£0.10 0.93£0.11
129 845%15 22.442.0 3.5240.21 0.79£0.06 1.10£0.07
132 830%16 23.713.2 3.80%0.25 0.90£0.08 1.4510.07

* DOY : day of year calendar.

¥ PAR : photosynthetically active radiation.
* PHS : photosynthesis rate.

Y LAI : leaf area index.
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Fig. 6. Daily changes of the CO, flux and solar radiation during the second cropping season of rice in 2004.
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Studies on the Absorption and Emission of Carbon
Dioxide in Paddy Field'

Ming-Hwi Yao™” and Shou-Hung Chen”

Summary

Yao, M. H. and S. H. Chen. 2005. Studies on the absorption and emission of carbon dioxide in paddy field. J. Taiwan
Agric. Res. 54:150-161.

The uptake of carbon dioxide in rice paddies may play an important role in balancing the budget of
greenhouse gases, but there is considerable uncertainty in the magnitude of the net fluxes from the related
ecosystems.The Bowen ratio/energy balance (BREB) technique was used to measure CO, fluxes over a
paddies field site at Wufeng, Taichung. As a result, the average net daily CO, uptake in first crop was 22 g
m? day”', while it was 17.9 g m? day™ in second crop. Differences in the CO, budget between the two
growing seasons are due mainly to the different leaf area index (LAI). The peak LAI coincided with peak
net CO, fluxes during growing periods. Soil CO, flux was found responsive to changes of soil water
content. However, CO, exchange rate can be neglected in the submerged soil. In addition, when comparing
the carbon gain measured in the chamber system and open-path system, the closed environment was found
underestimated, specially under high light condition.

Key words: Climate change, Greenhouse gas, Rice, CO, flux, Bowen ratio/energy balance
(BREB) system.
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