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Effects of Free-air CO2 Enrichment (FACE) on Growth Duration of Rice (Or
yza sativa L.) and Its Cause

HUANG Jian-Ye YANG Lian-Xin,YANG Hong-Jian,L1U Hong-Jiang,DONG Gui-Chun,ZHU Jian-Guo,W
ANG Yu-Long

Key Laboratory of Crop Cultivation & Physiology of Jiangsu Province, Y angzhou University, Yangzhou
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Abstract Global atmospheric CO2 concentrations ([CO2]) are projected to reach levels of 650— 780 pmol . mol-1 at the e
nd of this century (IPCC, 2000). The increase in atmospheric [CO2] has the potential to enhance the growth and develop
ment of rice. However, littleis known about the effect of free-air CO2 enrichment (FACE) on growth duration of riceand i
ts physiological cause. So we conducted a FACE experiment at Anzhen, Wuxi, Jiangsu province, in2001-2003, usingt
he Japonica cultivar Wuxiangjing 14. The target [CO2] of the FACE plots was 200 pmol « mol-1 above that in the ambient
air. Three levels of N were supplied, low (LN, 150kg . hm-2), normal (NN, 250kg . hm-2) and high N (HN, 350 kg
« hm-2). Results showed that, Compared with CK, the duration from sowing to heading, from heading to maturity and t
he whole growth duration of rice shrank 3—5d (meanvalue 3.4 d), 1—5d (meanvaue24d), 4—9d (mean vaue5.8d)
daysin FACE treatment. Increment of nitrogen application rate could weaken the effect of FACE on growth duration. FAC

E treatment resulted in the obvious decrease of N content in rice plant and obvious increase of P content in rice plant and so
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luble carbohydrates content in stem and sheath at different growth stage. Multiple regression and path analysisindicated th
at the sequence of factors that had significant effect on whole growth duration from the biggest to the smallest were N conte
nt in rice plant at jointing stage, P content in rice plant at heading stage, soluble carbohydrates content in stem and sheath at
heading stage and N content in rice plant at N-n leaf stage. This suggests that one of the physiological reasons for the reduct
ion of whole growth duration is the obvious decrease of N content in rice plant at jointing stage and obviousincrease of P co
ntent in rice plant and soluble carbohydrates content in stem and sheath at heading stage.
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