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Soil Enzyme Activity in Plateau Wetland Under Different Restoration
Measures After Highway Engineering Disturbance
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Abstract: [ Objective ] In order to understand the effects of soil physicochemical properties and enzyme
activities on slopes under different restoration measures after the disturbance of alpine wetland highway
projects, we aim to provide theoretical reference bases for the screening of alpine wetland vegetation
restoration modes, soil erosion control, and improvement of ecological environment.[ Methods] Taking the

three treatment slope patterns of natural succession, spraying grass planting and turf cover as the research
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object, and using the Original undisturbed vegetation as the control, the soil physicochemical indexes and
soil enzyme activities were measured, and their interrelationships and influencing factors were analyzed.
[Result] @ All three restoration measures resulted in a significant increase (p<C0.05) in soil pH and total
potassium compared to the control, and a significant decrease (p <C0.05) in soil organic matter, total
nitrogen, fine root biomass, and quick-acting potassium under natural succession treatments, all with a
minimum of 15.16 (£0.15), 0.75 (£0.01), 0.60 (£0.27), and 65.00 (£4.5), respectively; The proportion
of clay meal particles in soil particles was significantly lower (p <{0.05) under spray sodding and turf
replanting treatments; the richness indices of spray sodding and natural succession were significantly lower
(p<<0.05) compared to the control, with a minimum of 1.29 (#+0.02) under the natural succession, and the
soil pH, organic matter, total nitrogen, quick potash, fine root biomass and their richness indices were
higher than that of natural succession under the 2 types of restoration measures, namely, turf replanting and
spray sodding. The indices were higher than those of natural succession. @ Compared with natural
succession, spraying grass and turf replanting could better recover sucrase, urease, alkaline phosphatase and
catalase activities, and even catalase activity could be recovered close to that of the control, with the
minimum of 12.65 (£10.87), 0.24 (£0.03), 0.23 (£0.05), 1.73 (£0.48), and 1.73 (40.05), respectively, in
the natural succession. 0.48). @ The correlation between the activities of the four enzymes and the physical
and chemical properties of the soil was significant, and the urease activity was the most sensitive to the
physical and chemical properties of the soil, which was able to evaluate the soil quality of the slopes of the
plateau wetland very well. [ Conclusion] Compared with natural succession, spraying of grass and turf can
effectively improve the physical and chemical properties of soil and increase the activity of soil enzymes,
which can be used as a sensitive indicator for evaluating the soil quality of slopes in plateau wetlands.

Keywords: upland wetland; turfgrass mulch; soil enzyme activity; soil physicochemical properties
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Fig.2 Characteristics of soil enzyme activity in slope under different restoration measures
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Fig.3 Partial Mantel test analysis based on soil enzyme activity and soil physicochemical characteristics
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