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The Effect of Tree Preservation Device on the Physiological Indicators of Cold

and Drought Resistance of Zanthoxylum bungeanum in Fenxi

MA Jinping', Gesangwangdui®, HAO Guohui'
(1.College of Forestry, Shanxi Agricultural University, Jinzhong 030801, China;

2.Water and Soil Conservation Bureau of Xizang Autonomous Region, L.asa 850000, China)

Abstract: To investigate the effect of tree preservation devices on the cold and drought resistance of Zanthoxylum
bungeanum Dahongpao in Fenxi county of Shanxi province during winter and spring, in this study, 1-year-old branches on 4-
year—old Zanthoxylum bungeanum Dahongpao trees were used as experimental materials. Under traditional winter watering and
soil cultivation measures(control) and the installation of tree preservation devices, the air temperature from December to April,
soil moisture content at depths of 0-20 cm and 20-40 cm, as well as physiological indicators such as soluble sugar, soluble
protein, free proline, superoxide dismutase, and relative conductivity of Zanthoxylum bungeanum branches were measured and
analyzed. The results showed that with the decrease of air temperature, all five physiological indicators of Zanthoxylum
bungeanum branches in both the control and tree preservation treatments increased, and there was an extremely significant
negative correlation between air temperature and physiological indicator values. Compared with the control, the tree
preservation device had a relatively stable soil mass moisture content, and the correlation between the values of various
physiological indicators in the two treatments and soil mass moisture content was weak. The values of soluble sugar, soluble
protein, free proline, superoxide dismutase, and relative conductivity measured at different times in the tree preservation
treatment were all lower than those of the traditional measure during the same period. Except for the significant difference in
relative conductivity, the differences in the other four physiological indicators were not significant. Overall, the soil mass
moisture content of the installation of tree preservation devices were relatively stable, and the tree preservation measures

showed slightly stronger cold and drought resistance compared to the control.
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Fig.2 Temperature changes from December 2022 to April 2023
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Fig.4 The effects of two treatments on physiological indicators of Zanthoxylum bungeanum in winter and spring
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Tab.1 Pearson correlation test between temperature and various physiological Indicators
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RN TR FR B SR AR T 22 5 B 3 (P<T0.05) 5 R F5 AR B A TR 28 fb 22 S 2 3% (P<<0.01) .

Note: * indicated that the indicators had a significant difference with the change of temperature(P<<0.05); ** indicated that the index had a

extremely significant difference with the change of temperature(P<<0.01).
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Tab.2 Pearson correlation test between soil mass moisture content and various physiological indicators
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Tab.3 Independent sample —tests of physiological indicators for tree preservation and control
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