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Abstract: [Objective] The aim is to investigate the effects of soil physicochemical properties of different
vegetation types on soil enzyme activity on the western slope of Helan Mountain, and to provide a reference
basis for the changes of soil enzyme activity, nutrient cycling patterns and regulatory mechanisms in forest
ecosystems in dry areas. [Method] The seven vegetation types on the western slope of Helan Mountain were
selected as the research object, which were desert grassland, Ulmus glaucescens forest, Amygdalus mongolica
shrub, Pinus tabuliformis forest, Picea crassifolia-Populus davidiana forest and Picea crassifolia forest and
subalpine meadow respectively from 1 349 to 2 664 m. Three replicate plots were set up for each vegetation
type, and soil physicochemical properties (water content, bulk density, pH, organic carbon, ammonium nitrogen,
total nitrogen, total phosphorus, and effective phosphorus) and enzyme activities (B-glucosidase, cellobiose
hydrolase, a-glucosidase, f-xylosidase, sucrase, and amylase) were measured by field survey sampling and
indoor analysis, with ANOVA and redundancy analysis. [Result] Soil water content and organic carbon mass
fraction in the 0—10 and 10—20 cm soil layers of different vegetation zones at different altitudes showed an
overall increasing trend with the rise in altitude; while soil bulk weight showed a decreasing trend with the rise
in altitude in the 0—10 and 10—20 cm soil layers as a whole; soil total phosphorus, total nitrogen, ammonium
nitrogen, effective phosphorus, and pH did not show any significant change patterns in the 0—10 and 10—20 cm
soil layers with the rise in altitude; soil enzyme activities in the 0—10 cm soil layer were higher than those in the
10—20 cm soil layer. The activities of soil enzymes were higher in the 0—10 cm soil layer than in the 10—20 cm
soil layer in different vegetation zones; Soil cellobiose hydrolase and B-glucosidase showed an increasing trend
with elevation in the 0—10 cm soil layer, amylase activity showed an increasing trend with elevation in the 0—10
cm soil layer, while a-glucosidase, B-xylosidase, and sucrase activities showed small and non-significant
variations in different soil layers in different vegetation zones; Soil organic carbon, total phosphorus,
ammonium nitrogen, and water content were the main factors affecting soil enzyme activities in the 0—10 and
10—20 cm soil layers. In the 0—10 and 10—20 cm soil layers, soil organic carbon, total phosphorus, ammonium
nitrogen, and water content were the main influencing factors of soil enzyme activities. [Conclusion] Changes
in altitudinal gradient caused significant changes in soil physicochemical properties on the western slope of
Helan Mountain, which in turn regulated the changes in forest soil enzyme activity along the distribution of
altitude and soil layers. Soil organic carbon, pH and water content were the main factors influencing soil
enzyme activity, and could better explain the differences in the altitudinal gradient of soil enzyme activity. [Ch,
4 fig. 1 tab. 36 ref.]
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Figure 1 Basic physical and chemical properties of soils at different vegetation types
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Figure 2 Soil enzyme activities in different vegetation types
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Figure 3 Correlation analysis between soil physicochemical properties and soil enzyme activity in different soil layers
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Figure 4 Redundancy analysis (RDA) of soil enzyme activity and soil physicochemical properties in different soil layers
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Table 1 Contribution rate of soil physicochemical properties to soil enzyme activity in different soil layers
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