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Progress of research on responses of plants to elevated CO, concentration in recent three years
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Abstract : The concentration of CO, rises rapidly in the atmosphere due to the worldwide consumptions of
fossil fuel. Elevated CO, concentration not only produces indirect effects on plants due to the climate
change caused by the greenhouse effect, but also directly affects plant growth, physiological and
biochemical metabolic processes. Therefore, the regularity of responses and the mechanism of
acclimations for terrestrial plant to elevated CO, concentration have been the hot issue of global change
ecology. This article summarizes the effects of growth, quality, physiology and biochemistry in plants to
elevated CO, concentration in recent three years: (1) Elevated CO, concentration can accelerate the
growth of plants, reduce the quality of commercial crops, increase the rates of photosynthesis, decrease
stomatal conductance and the rates of transpiration, improve water use efficiency, and enhance
accumulation of carbohydrates, nitrogen uptake and nitrate reductase activity. Furthermore, the ribulose
bisphosphate carboxylase-oxygenase activity of the plants is increased after short-term exposure to elevated
CO, concentration, but decreased by long-term exposure. (2) Under the combination of elevated CO,
concentration and other environmental factors, plant grown with low nitrogen supply can improve the
effects of elevated CO, concentration; moreover, the elevated CO, concentration can mitigate negative
influences of O;, drought, salt stress and ultraviolet-B on plants, while positive responses can be
enhanced by an increase in the temperature at elevated atmospheric CO, concentration.
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KREHWFFEFRW 51 CO, e i TH i Xt Ha 4
G R A W Sk A RV (2 i A 38 A ) 11
SER Y B A E NS, B E o, MfE it
VEFZHTIN e BE B4 Ff F R, Leakey et al(2009)
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TE B S5 4, DT 52 ) AR O e, BRI UL S R
(Domec et al, 2009) .
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AT DAGE i J0 2 A 2 B T XA 7 AR B AN RS2,
2.4 ERENEESMMN

FREE CO, A3 N AE Y M R AL B Y AR
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Fig.1 Characteristics of plant quality,growth,physiology,biochemistry and molecular genetics to elevated CO, concentration
(Ainsworth and Long,2005; Ainsworth and Rogers, 2007; De Souza et al, 2008; Cheng et al,2009; Croonenborghs et al, 2009;
Fukayama et al, 2009,2011; Hogy and Fangmeier, 2009a, 2009b; Kanemoto et al, 2009 ; Leakey et al ,2009; Natali et al, 2009 ; F&
28455, 2009 ; Vara Prasad et al, 2009; Darbah et al, 2010; Kontunen-Soppela et al, 2010; Reddy et al, 2010; Robredo et al, 2011)
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