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Method of calculation of TERc:n and TERc:p:

TERc:n = (BG/NAG)Bc:n/No, (1)

TERc.p = (BG/ALP)Bc:p/po, 2

where BG/NAG is the ecoenzymatic activity ratio for f-1,4-glucosidase and f3-1,4-N-
acetylglucosaminidase, BG/ALP is the ecoenzymatic ratio for p-1,4-glucosidase, and
ALP, Bc:n and Bep are the C:N or C:P ratios of the microbial biomass, respectively, and
po and no are dimensionless normalization constants for N and P, respectively. The
normalization constants po and no are the intercepts in the standardized major axis
regression plots for loge(BG) vs. loge(NAG) and loge(BG) vs. loge(ALP), respectively.
For a more detailed analysis of the derivations of these equations, refer to Sinsabaugh
et al. (2009).
In this study, TERc:n and TERc:p was calculated to determine whether P is a limiting
nutrient element for microbial growth, which was widely used in nutrient stoichiometry
studies (Tapia-Torres et al. 2015; Montiel-Gonzalez et al. 2017; Cui et al. 2018; Xiao
et al. 2020). According to Sterner and Elser (2002), If the C: N or C: P ratio of the
organic matter being consumed is greater than the TER for that element, it suggests
nutrient limitation.
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Table S1 Soil physicochemical properties in four meadows along the degradation gradient

Parameters ND LD MD SD F P
NOs™-N (mg-kg?) 13.05+1.07a 6.74+0.21b 5.32+0.64bc 3.69+0.47c 36.98 <0.001
NH.*-N (mg-kg?) 6.97+0.73a 3.49+0.35b 3.7240.36b 3.290.45b 12.40 <0.001
Total nitrogen (g-kg?) 2.42+0.19a 1.77+0.05b 1.30+0.02c 1.06+0.09c 29.08 <0.001
Dissolved organic carbon (mg-kg?) 664.22+13.47a 496.34+9.92b 427.84+9.56¢ 327.48+7.73d 186.25 <0.001
Dissolved organic nitrogen (mg-kg?) 195.66+7.65a 147.46+8.19b 96.10+4.50c 62.46+4.14d 83.83 <0.001
Soil organic carbon (g-kg?) 33.51+3.49a 19.46+0.61b 13.57+£0.41c 10.94+0.88c 30.02 <0.001
Available potassium (mg-kg™) 116.96+11.19a 106.23+4.48a 95.52+10.38a 95.98+6.54a 1.39 0.280
pH 6.43+0.04a 6.65+0.03b 6.78+0.02bc 6.90+0.07c 21.14 <0.001
Soil moisture (%) 23.35+1.19a 22.88+0.55a 18.3740.57b 15.50+0.33c 26.25 <0.001
CIN 13.73+0.45a 11.01+0.11b 10.46+0.23b 10.37+0.13b 34.74 <0.001

Values are means * standard error (n = 5). Different letters indicate significant differences between different treatments (Duncan’s test, P < 0.05). ND: non-degraded
meadow; LD: lightly degraded meadow; MD: moderately degraded meadow; SD: severe degraded meadow, C/N: the ratio of soil organic carbon and total nitrogen.



Table S2 Plant properties in four meadows along the degradation gradient

Parameters ND LD MD SD F P
Richness 8.20+1.10a 7.40+1.67a 12.20+0.84b 8.20+0.84a 17.38 <0.001
Plant Shannon index 0.94+0.08a 1.42+0.20b 1.77+0.10c 1.64+0.17c 31.64 <0.001
Above ground biomass 178.38+14.27a 253.28+33.61b 167.35+23.80a 45.77+28.26¢ 54.69 <0.001
Below ground biomass 894.05+49.55a 866.25+58.96a 593.86+114.11b 158.98+89.58¢ 86.17 <0.001
Biomass 1072.43+62.38a 1119.53+76.38a 761.21+134.49b 204.75+113.69¢ 87.01 <0.001
Coverage 94.20£2.77a 83.00£3.47b 74.00+2.35¢C 39.40+4.05d 268.67 <0.001

Values are means * standard error (n = 5). Different letters indicate significant differences between different treatments (Duncan’s test, P < 0.05). ND: non-degraded
meadow; LD: lightly degraded meadow; MD: moderately degraded meadow; SD: severe degraded meadow.
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Fig. S1 Sampling sites in the Alpine Meadow nature Reserve (A) and the landscape of
ND: non-degraded Meadow (B), LD: lightly degraded meadows (C), MD: moderately
degraded meadows (D) and SD: severely degraded meadows (E).
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Fig. S2 The dominate vegetations of the four meadows. ND: non-degraded meadow; LD: lightly degraded meadow; MD: moderately degraded
meadow; SD: severe degraded meadow.
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Fig. S3 the composition of phoD-harboring bacterial community at phylum level; ND: non-degraded meadow; LD: lightly degraded meadow; MD:
moderately degraded meadow; SD: severe degraded meadow.



