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Abstract: [Objective] This study aims to investigate soil moisture variation of different vegetation types
during the growing season in the loess region of western Shanxi Province, where the eco-environment is fragile
and soil moisture is an important factor restricting the vegetation restoration. [Method] The soil moisture
content of 0—400 cm soil layer in the growing season (May to October) in artificial forestland (Robinia

pseudoacacia), natural forestland (Acer buergerianum) and grassland (Artemisia lavandulaefolia) was
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monitored by location observation method. On this basis, the soil active layer was divided according to the
standard deviation of moisture content, and the annual soil water storage profit and loss were explored by
comparing the water storage before and after the growing season. The soil properties of typical sample plots
were measured, and the redundancy analysis of the factors affecting soil water storage capacity was carried out
in combination with topography and characteristics of drought and flood in different hydrological years.
[Result] (1) The soil moisture of the artificial forestland, the natural forestland, and the grassland ranged from
8.36% t0 9.63%, 10.01% to 3.19% and 15.43% to 19.17%, respectively, and the surface soil moisture content of
the grassland was significantly higher than that of the forestlands (P<<0.05). (2) The depth of soil water active
layer in the natural forestland reached 180 cm, deeper than that of the artificial forestland and the grassland. The
soil water active layer was the deepest in moderate humid years, shallower in severe drought years, and the
shallowest in normal years. (3) In severe drought years, the depth of soil water deficit of the three types was
100-300, 0—200 and 0—100 cm, respectively. The input and output of soil moisture could keep balance in
normal years. In moderate humid years, the moisture content in 0—200 cm soil layer was replenished to different
degrees, while the moisture content in 200—400 cm soil layer was close to 0. (4) The soil moisture storage of
different soil layers was affected by different environmental factors among which vegetation types and bulk
density were the dominant factors of soil moisture in 0—100 c¢m soil layer, and the water content of 100—200 cm
soil layer was mainly controlled by bulk density and slope aspect, while the degree of drought and flood in
different hydrological years, the content of soil clay and silt were the dominant factors of soil moisture in
200—400 cm soil layer. [Conclusion] The soil water deficit is severe in drought years, and is alleviated in
normal or wet years. Vegetation types have the greatest impact on soil moisture storage. In the future restoration
of vegetation in the Loess Plateau, we should not only consider the drought tolerance of tree species, but also
the impact of topography, soil properties, and precipitation distribution during the growing season. [Ch, 5 fig. 5
tab. 33 ref.]
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Table 1 Basic information of experimental sample plots
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Table 2 Multiple comparisons of average soil water contents of different vegetation types
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100~200 6.71~11.20 8.71£1.21b 8.47~14.56 10.72+0.87 b 16.16~20.36 17.58+0.83 a
200~300 8.08~10.46 8.54+0.39 b 8.56~13.66 10.20+£0.77 b 18.28~20.80 19.17+0.62 a
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Figure 2 Change of soil water contents with soil depth
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Table 3 Division of soil water active layers in sample plots

- TH IR WIRER)Z AR E 2
e Ay

HRfEZE/cm T Fl/em HRfEZE/cm JEFl/em HRifEZE/cm JEFEl/em
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AR AR 1.50~4.69 20~140 1.48 140~160 0.18~0.61 160~400
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LERATAEER 1.63~4.79 20~180 - - 0.49~0.95 180~400
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Figure 3  Status of soil water in different vegetation types
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Figure 4 Physical and chemical properties of soil
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