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Abstract: [ Objective] The effects of soil physicochemical properties and enzyme activities on slopes under
different restoration measures after disturbance from alpine wetland highway projects were analyzed in order

to provide a theoretical reference for the screening of alpine wetland vegetation restoration models, soil

s B #5:2023-11-01 &= B H#:2024-02-27

REITIE : )14 B AR 2% 5 G T H 3 5= R A0 AR MO A 4 2y R R R 55 30 855 1) W [) 78 AR WL ) 2 26 25 SR % 7 (2023NSFSC0143) 5 14 1] 45 28 3
3z Rl R 0T B B B IR b AR B 508 BOR B ST (2019-Z1L-19)

F—1EH D (1997 B QU I E R FE T A 78 A B 5T 05 oA R &R AR S %% . Email: 1506521334@qq.com,

BSEE R (1986—) , B OO . B A I B L F e A Rl B, FENFEB R AL ESESRE ES¥A X% . Email: kan-

gyuyao@foxmail.com,



158 7K R E %44 B

erosion control, and improvement of the ecological environment. [ Methods ] We compared three slope
treatments (natural succession, spraying grass planting, and turf cover) against the original undisturbed
vegetation (the control). Soil physicochemical indexes and soil enzyme activities were measured, and their
interrelationships and influencing factors were analyzed. [ Results] D All three restoration measures resulted
in a significant increase (p<C0.05) in soil pH value and total potassium compared with the control. These
restoration measures also resulted in a significant decrease (»p<C0.05) in soil organic matter, total nitrogen,
fine root biomass, and available potassium under the natural succession treatment, with minimum values of
15.16 (£0.15), 0.75 (#=0.01), 0.60 (£0.27), and 65.00 (£4.5), respectively. The proportion of clay
particles in the soil was significantly lower (p <C0.05) under the spraying grass planting and turf cover
treatments. The richness indices of the spraying grass planting and natural succession treatments were
significantly lower (»<C0.05) than observed for the control, with a minimum value of 1.29 (£0.02) under
the natural succession treatment. Soil pH value, organic matter, total nitrogen, available potassium, fine
root biomass, and richness index were higher for the two types of restoration measures (turf cover and
spraying grass planting) than for natural selection. The richness indices for the two restoration measures
were higher than for natural succession. @ Compared with natural succession, spraying grass planting and
turf cover could better recover sucrase, urease, alkaline phosphatase, and catalase activity, , and even
catalase activity could be recovered close to that of the control. The activities of the four enzymes were the
smallest under natural succession conditions, which were 12.65+10.87,0.24+0.03,0.23+£0.05 and 1.73 =+
0.48, respectively. 0.48). @ The correlations between the activities of the four enzymes and the physical and
chemical properties of the soil were significant. Urease activity was the most sensitive to the physical and
chemical properties of the soil, and was able to evaluate the soil quality of the slopes of the plateau wetland
very well. [ Conclusion] Compared with natural succession, spraying grass planting and turf cover can
effectively improve soil physical and chemical properties and increase soil enzyme activity. Soil enzyme
activity can be used as a sensitive indicator for evaluating the soil quality of slopes in plateau wetlands.

Keywords: upland wetland; turf cover; 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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