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Abstract: Enclosure is an important measure for restoring degraded grasslands, however, the effects of short-
term enclosure on soil quality and multifunctionality of the alpine meadow remain unclear. In this study, we
compared the two years effects between enclosure and free grazing (control) on soil physicochemical properties,
plant community diversity and soil multifunctionality of a typical alpine meadow in the Xizang Three Parallel
Rivers region. The results showed that: (1) short-term fencing significantly affected soil temperature, electri-
cal conductivity and soil organic carbon (F,=6. 945, F,=5. 216, F;=25. 344, P<C0.05). (2) Compared with
2022, plant community diversity (0.966) and the importance value of Poaceae (19.296) were greater than
those under fencing in 2023, whereas root-shoot ratio (17. 671) and the importance value of Forbrich (8.215)
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were increased accordingly, as well as Cyperaceae (90.628). (3) Mantel tests indicated that the correlations
between plant diversity and soil physicochemical properties were strengthened in 2023. For grazing control

treatment, plant communities were more sensitive to soil changes, while enclosure enhanced correlations
between different soil factors. (4) Multifunctionality analysis presented results that ecosystem functions for this

alpine meadow were relatively stable under short-term enclosure, whereas greater fluctuations at high-threshold
occurred under a control grazing. Overall, the short-term enclosure had limited direct effects on soil physico-

chemical properties but may indirectly influence soil multifunctionality by regulating plant community structure.
Key words: Xizang Three Parallel Rivers region; Grazing exclusion; Soil multifunctionality ; Multi-threshold

approach; Ecological restoration
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Fig.2 Comparison of differences in soil physical and chemical properties under enclosure and free grazing conditions
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Note: Different letters indicate significant differences among soil layers in the same year and under the same treatment. F,,, Depth effect; Fy,

Year effect; Fp: Fence effect; Fy.,, YearXDepth interaction; Fr.,, FenceXDepth interaction; Fr.,, FenceX Year interaction; Fy.p. ¢,

Year X Depth X Fence interaction. Represent the results of the three-way ANOVA based on all data. *, P<C0.05; **, P<C0.01;***, P<Z0.001
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Table 1 Effects of fence closure and year on plant community characteristeristics
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343 5 % Simpson 0.630£0.075" 0.6800.046" 0.48440.066" 0.67740.067" 0.073 0.259  0.278
P\ B Margalef 0.285+0.053" 0.261+0.036" 0.792+0.089" 0.57240.066" 0.070 <0.001  0.140
PR} Cyperaceae 82.191410.791*  45.127+18.539°  67.843--12.165"  90.628+5.793" 0.579 0.233  0.028
RAE} Poaceae 12.42947.922"  53.057£18.379*  19.296%9.777* 0.0004-0.000" 0.350 0.051  0.014
22k ¥ Forb 5.377+3.761° 1.8154+1.151° 4.060+2.122° 8.21545.967" 0.937 0.503  0.313
K75 H Root-shoot ratio 0.01740.003" 0.0144-0.003" 6.07441.631"  17.671412.344°  0.363 0.071  0.363
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Note: Py, Fence effect; Py, Year effect; Py, Fence X Year effect. Values in the table are presented as mean=+SE. Different lowercase let-

ters represent the differences under the fencing grazing treatment in the same year. P, Py, and P, represent the results of the two-way

ANOVA based on all data
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