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Abstract: Drought is one of the important abiotic factors limiting plant growth and development. The
European pendant birch  (Betula pendula Roth) is native to Europe and was introduced to the Liaodong mountains
in 1981. This study used different concentrations of PEG-6000 treatment to simulate drought stress and clarify the
changes of various growth physiological parameters and photosynthetic characteristics of European pendant birch
seedlings under drought stress, in order to investigate the physiological response mechanism of European pendant
birch under drought stress and to comprehensively evaluate the response of European pendant birch seedlings to
drought stress. The findings demonstrated that stress duration and increasing PEG concentration had a highly
significant impact on the growth traits of European pendant birch seedlings (p<0.01); With increasing stress
concentration and stress time, antioxidant enzyme activity, membrane lipid peroxidation, and osmoregulatory
substance concentrations increased with highly significant differences (p<0.01); With increasing stress
concentration and duration, photosynthetic parameters and pigments decreased highly significantly (p<0.01); Under
different PEG concentration treatments, the anatomical structure of seedling leaves changed more noticeably; there
was a significant effect (p <0.05) on the change in mean stomatal length and a highly significant effect (p<0.01) on
the change in mean stomatal structure. According to a polynomial analysis, European pendant birch seedlings still
had high antioxidant enzyme activity at a 25% PEG concentration, indicating that the species is more drought

resistant.
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