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stress

ZENG Wei', JIANG Yan-Ling', LI Feng', ZHOU Guang-Sheng''*'*

1 Key Laboratory of Vegetation and Environmental Change , Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China
2 Institute of Atmospheric Environment, China Meteorological Administration., Shenyang 110016, China

Acta Ecologica Sinica 2008 ,28(6) :2504 ~ 2510.

Abstract; Considering that the effects of drought on plant photosynthetic parameters have not been quantitatively described
in plant mechanistical photosynthesis models, the seedlings of Quercus mongolica from northeast China were used as a case
study to analyze the responses of its photosynthetic parameters to different soil water contents. The results showed the
relationship between the maximum net leaf photosynthesis rate (P__) of Quercus mongolica and soil moisture could be
expressed as a quadratic curve (P <0.01), and P,_reached a maximum when soil volume water content was 35.45% close
to field water holding capacity. The maximum rate of carboxylation(V__ ) , the maximum potential rate of electron transport
(J,..) and triose phosphate utilization rate ( TPU) of Quercus mongolica also had quadratic relationships with soil water
content (P <0.01). Namely,V_, .J...TPU had similar response curves to soil water, but had different optimal soil water
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contents . This function based on the temperature and water responses of plant photosynthetic parameters provides the
researchers with the parameters and methodology for understanding and simulating the responses of plant photosynthetic

parameters to drought stress.

Key Words: Quercus mongolica; maximum rate of net photosynthesis; maximum rate of carboxylation; maximum potential

rate of electron transport; triose phosphate utilization rate; photosynthetic parameter; soil moisture
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Fig.1 Relationship between soil water content and P,

B2 +REKEBEERRULERKLR

Fig.2 Relationship between soil water content and V.
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