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Effects of Simulated Water Stress on Light Response Characteristics

of Sapium sebiferum Seedlings
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Abstract: To investigate the changes in the light response characteristics of Sapium sebiferum leaves under
water stress, Sapium sebiferum seedlings were used as the experimental material in this study. PEG-6000 ( poly-
ethylene glycol) was used to simulate water stress, and the light response curves of the leaves were measured.
Light response models were then used to fit and compare the differences in light response parameters under differ-
ent PEG concentrations (CK, 5%, 10%, and 15% ). The results showed that: (1) under the four concentration
treatments, the net photosynthetic rate (Pn) of Sapium sebiferum leaves decreased with increasing photosyntheti-
cally active radiation ( PAR) after reaching light saturation, indicating photoinhibition; (2) with increasing
stress concentration, the apparent quantum efficiency ( AQE) and maximum net photosynthetic rate ( Pnmax)
were highest in the CK treatment, whereas those in the other treatments gradually decreased as stress concentra-
tion increased; (3) when the PEG concentration was 10%, the light saturation point ( LSP) reached its maxi-
mum, whereas the light compensation point (LCP) was at its minimum; and (4) fitting analysis of the light re-
sponse curves of leaves of Sapium sebiferum seedlings showed that, among the four models, the modified rectan-
gular hyperbola model performed best, whereas the rectangular hyperbola model performed worst. This study i-

dentifies the optimal light response model for simulating the photosynthetic characteristics of Sapium sebiferum
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and provides important theoretical support for its cultivation and water management.

Key words: Water stress; Photosynthesis; Transpiration; Light saturation point; Light response model
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