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Effects of Free-air CO2 Enrichment on Root System and Yield in Rice (Oryz
asatival.)

YANG Hong-Jian, YANG Lian-Xin, LIU Hong-Jiang, HUANG Jian-Ye, DONG Gui-Chun, ZHU Jian-Gu
0, WANG Yu-Long

Key Laboratory of Crop Cultivation & Physiology, Jiangsu Province, Y angzhou University, Y angzhou 22
5009, Jiangsu

Abstract Increasing atmospheric CO2 concentrations are generally expected to enhance photosynthesis and growth and as
aresult substantially increase yields in plants. However, little is known about the effect of elevated CO2 on root growth of
rice. The experiment conducted at Anzhen town, Jiangsu, China, to study the effect of Free-air CO2 Enrichment [FACE, 20
0 pmol « moal-1 higher than Ambient(AMB)] on root morphological and physiological traits and yield in rice under field con
dition at three levels of N supply, which werelow (LN, 15g N « m-2), norma (NN, 25gN « m-2) and high N (HN, 35gN
. m-2), respectively, in 2002 and 2003, the NN level was similar to that recommended by local farmers . Therice cultivar e
mployed was japonica cultivar Wuxiangjing 14. Across the 2 years, results showed that the number of adventitious roots pe
r plant, total length of adventitious roots per plant, roots volume per plant, dry weight of roots per plant under FACE cond
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ition were significantly higher than that under ambient air condition at heading, wheress total root absorption area per unit d
ry weight of root, active absorption area per unit dry weight of root and the amount of a-NA per unit dry weight of root un
der FACE condition were significantly lower than that under ambient air condition, and there was no obvious effect of FAC
E on diameter per adventitious root at heading stage. FACE treatment resulted in the significant increasein grain yield of ric
eat al N levels applied. And the grain yield of rice was significantly correlated with root length, root dry weight, active roo
t absorption area per plant under FACE condition, the coefficients were 0.57**, 0.67**, 0.74* , respectively.
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