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Research on Diurnal Variations of Photosynthesis and Adaptability of
Four Sylvicultural Trees in Karst Area, Southwest China
YIN Qing—cang'?, SONG Tong—qing"?, PENG Wan—xia'?, ZENG Fu-ping'?
(1. Key Laboratory of Agro-ecological Processes in Subtropical Region, Institute of Subtropical Agriculture,
Chinese Academy ofSciences, Changsha, Hunan410125, China; 2. Forestry College, Guangxi University,
Nanning, Guangxi 530004, China; 3.Huanjiang Observation and Research Station of Karst Ecosystem,
Chinese Academy of Sciences, Huanjiang, Guangxi 547200, China)
Abstract Delavaya toxocarpa, Acer albopurpurascens, Cornus wilsoniana and Sapindus smukorossi being sylvicultural
trees in karst area in Southwest China, were chosen for the study on diurnal variation of stomatal gas exchange and
environmental factors by the Li-6400 portable photosynthesis system. Measurements demonstrated that the diurnal curves
of net photosynthetic rate (Pn), stomatal conductance (Gs), and transpiration rate (Tr) of all the four trees had two peaks
and indicated evident of midday-depression, non-stomatal limitation may likely be a course of the midday decline of the
photosynthetic efficiency, while the decline of the photosynthetic efficiency at 12:00 to 15:00 may be attributed to
stomatal limitation. The water use efficiency (WUE) was in a descending status as a whole, and CO, increase in the
evening to some extent, contributed to the improvement of water use efficiency. The eco-physiological factors with the
greatest effects on Pn was Par and Gs, followed by Ci.Rh and Ta. The values of Pn and WUE of D. toxocarpa and
C. wilsoniana were relatively larger, In conclusion, the primary adaptation evaluation of the four trees in the order of
D. toxocarpa, C. wilsoniana, A. albopurpurascens, and S. smukorossi.

Key words sylvicultural trees; photosynthesis; diurnal variations; karst area in Southwest China
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