Supplementary materials

Table S1. The information of sampling site in the study area.

Biomass t/hm?

) Restoration Vegetation . . Altitude/ Gradients/ . DBH/ Height/
Sites 8 Longitude Latitude o Slope Dominant plant 8 Underst Underst
ages/a types m cm m Aboveground nderstory nderstory
Whole herb herb
Root
plant aboveground underground
part
part part
- o Artemisia capillaris . Heteropappus
1 40 grassland 101°41'35"E 36°38'08"N 2389 25.0 Shade slope Lo . / / 1.32 6.28 7.60 / /
hispidus. Tribulus terrester
Medicago archiducis-nicolai
2 25 grassland 101°46'08"E 36°36'14"N 2564 29.0 Shade slope Geranium wilfordii. Medicago / / 1.52 7.24 8.76 / /
falcata
Agropyron cristatunt .
3 10 grassland 101°39°27"E 36°40'35"N 2750 378 Shade slope Heteropappus hispidus . Conyza / / 1.99 9.47 11.45 / /
canadensis
Agropyron cristatum ,
4 10 grassland 101°40°56"E 36°33'46"N 2619 14.6 Shade slope Heteropappus hispidus . Medicago / / 2.29 10.91 13.21 / /
archiducis-nicolai
Caragana o L1 S
5 40 Kor /1;n Kii 101°40"39"E 36°37°41"N 2537 10.0 Sunny slope Caragana korshinskii / / 1271 4.68 17.39 1.99 9.46
shins
Caragana o L S
6 40 knrsh;'nskii 101°40°40"E 36°37°41"N 2526 18.0 Sunny slope Caragana korshinskii / / 8.12 3.02 11.14 3.42 16.27
Caragana o oy inskii
7 25 knrsh;'nskii 101°46'26"E 36°35'07"N 2434 372 Shade slope Caragana korshinskii / / 3.06 1.25 4.31 1.97 9.38
Caragana PP R inskii
8 10 knrsh;'nskii 101°42°40"E 36°39'08"N 2607 319 Shade slope Caragana korshinskii / / 2.64 1.10 3.74 1.19 5.68
9 10 Caragana 101°4318"E  36°33'34"N 2568 320 Half shade Caragana korshinskii / / 8.85 3.27 1212 328 15.63
korshinskii slope €
Caragana S e R
10 10 Kor /1;n Kii 101°44'00"E 36°37'53"N 2791 8.2 Shade slope Caragana korshinskii / / 4.41 1.61 6.02 5.48 26.10
shins
11 40 Picea asperata 101°4728"E  36°37'55'N 2343 349 Sunny slope Picea asperata 474 3.60 16.90 31.42 4832 2.00 9.51
pure forestland
12 25 Picea asperata 101°46'02"E  36°33'25"N 2617 2.6 Half sunny Picea asperata 469 205 385 1143 15.29 3.00 1474
pure forestland slope
13 25 Picea asperata 101°46'04"E  36°33'32"N 2630 194 Half shade Picea asperata 525 205 535 1228 17.62 1.64 7.80
pure forestland slope
Picea asperata e — Half shade .
14 25 101°47°15"E 36°36'55"N 2480 30.1 Picea asperata 4.54 2.61 6.80 12.28 19.08 1.61 7.65
pure forestland slope
15 25 Picea asperata 101°47°07"E  36°34'11"N 2560 33 Sunny slope Picea asperata 6.08 349 14.47 20.20 34.67 2.92 13.92
pure forestland
Pice t
16 10 iceq asperat 101°39°05"E  36°35'04'N 2615 212 Shade slope Picea asperata 3.40 132 1.33 5.83 7.16 1.85 8.79

pure forestland




Table S2. The plant species diversity index.

Sites Species number hzzifsz;}ée Margalef index Sham;gg-e\)/(\/iener Siirrrllges)(()n Pielou index
1 8 0.6333 1.2439 1.8593 0.1800 0.9136
2 12 0.9000 2.1336 2.3551 0.1066 0.9503
3 11 0.7333 1.9138 2.1906 0.1291 0.9155
4 / / / / / /

5 9 0.4833 1.5816 1.8769 0.1872 0.8734
6 10 0.7500 1.6128 2.0178 0.1558 0.8924
7 8 0.9500 1.2851 1.9473 0.1541 0.9626
8 10 0.6667 1.6720 2.1350 0.1377 0.9306
9 5 0.5833 0.7281 1.3756 0.2848 0.9214
10 3 0.7667 0.5154 0.7777 0.5625 0.6573
11 3 0.5333 0.5814 0.9321 0.4455 0.8533
12 6 0.7600 0.9475 1.4632 0.2773 0.8969
13 9 0.6800 1.6800 1.8958 0.2039 0.8617
14 7 0.7167 1.3914 1.6313 0.2474 0.8400
15 8 0.7367 1.5550 1.7997 0.2126 0.8655

16 7 0.4875 1.3486 1.7362 0.2115 0.9030




Table S3. Characteristics of soil C, N, and P concentrations in different restoration years and vegetation types.

. Restoration Soil depth/(cm)
Element Vegetation types
ages/a 0-10 10-20 20-40 40-60 60-80 80-100
40 9.38+0.493Ba 4.36+0.68(3Bb 2.35+0.60p3Bc 1.54+0.40B8Bc 1.8140.228Bc 2.35+0.52pAc
grassland 25 20.58+0.590Aa 18.62+0.46aAab 13.46+4.18aAbc 8.82+1.24aAcd 7.52+0.59aAcd 4.45+1.180Ad
10 7.48+0.93aBa 7.92+1.77aBa 6.69+1.59aBa 4.91+2.10aABa 4.75+1.50cABa 3.49+1.06aAa
40 14.94+1.38aAa 12.16+1.49aAab 10.32+0.49aAb 8.61+1.12aAbc 6.33+1.77aAc 5.30+0.97aAc
SOC Caragana korshinskii 25 10.59+2.363ABa 11.63+6.143Aa 8.69+4.38a3Aa 2.68+1.243Ba 3.14+0.400cABa 2.55+0.98aBa
10 7.69+1.17aBa 7.00+1.00aAa 3.63+0.54a3Bb 2.79+0.35aBb 1.77+0.46aBb 2.26+0.35aBb
40 9.38+1.34BAa 4.22+2 35Ab 2.62+1.41pAb 1.41+1.018ADb 0.81+0.00pAb 1.01+0.34BADb
Picea asperata pure forestland 25 9.93+1.22pAa 7.17+0.818Aa 4.13+£1.17B3Ab 3.01+0.76Ab 3.02+1.02aAb 3.54+1.08aAb
10 6.02+3.01aAa 3.53+1.830tAa 2.81+0.46P3Aa 2.75+1.440Aa 2.16+0.330tAa 1.90+0.330Aa
40 1.10+0.058Ba 0.62+0.08p3Cb 0.44+0.04yBc 0.41+0.06p3Bc 0.39£0.04pBc 0.35+0.023Bc
grassland 25 2.35+0.030tAa 2.13+0.08aAab 1.66+0.35aAbc 1.2620.20aAcd 0.93+0.01aAd 0.83+0.07aAd
10 1.09+0.09aBab 1.1740.11aBa 0.91+0.16aBab 0.82+0.230tABab 0.68+0.150ABb 0.62+0.10cABb
40 1.68+0.16aAa 1.49+0.21aAab 1.33+0.03aAabc 1.19+0.14aAbc 1.08+0.18cxAbc 0.90+0.07aAc
STN Caragana korshinskii 25 1.64+0.47B8Aa 1.35+0.64a3Aa 1.15+0.53a0BABa 0.69+0.14pBa 0.59+0.04aBa 0.67+0.03aBa
10 1.10£0.14aAa 0.97+0.09apAa 0.70+0.03aBb 0.64+0.08aBb 0.61+0.06aBb 0.48+0.02aCb
40 1.30+0.13a0BAa 0.81+0.373Aab 0.62+0.123Ab 0.51+0.07pAb 0.48+0.02pAb 0.43+0.04pAb
Picea asperata pure forestland 25 1.32+0.108Aa 1.10£0.138Aa 0.71+0.07pAb 0.69+0.08Ab 0.70+0.11a0Ab 0.74+0.130Ab
10 0.88+0.240Aa 0.69+0.053Aa 0.60+0.020Aa 0.69+0.140Aa 0.62+0.050tAa 0.51+0.050tAa
40 0.69+0.02a3Aa 0.63+0.030tAab 0.66:0.020tAab 0.62+0.020Ab 0.65+0.01Baxab 0.69+0.020tABab
grassland 25 0.82+0.040tAa 0.75+0.02aAab 0.68+0.030tAbc 0.68+0.030Abc 0.66+0.03aBbc 0.62+0.00aBc
10 0.77+0.050tAa 0.77+0.060tAa 0.72+0.060tAa 0.68+0.07atAa 0.78+0.020tAa 0.77+0.040Aa
40 0.7620.0400ABa 0.74+0.07aAa 0.73+0.040Aa 0.70+0.030tAa 0.63+0.040Aa 0.66+0.020tAa
STP Caragana korshinskii 25 0.63+0.01aBa 0.64+0.030cAa 0.71+0.08aAa 0.68+0.03aAa 0.69+0.020cAa 0.71+0.01Aa
10 0.84+0.050tAa 0.75+0.020tAab 0.70+0.050tAb 0.77+0.04aAab 0.760.040tAab 0.69+0.02aAb
40 0.62+0.00BAa 0.65+0.02aAa 0.68+0.08aAa 0.61+0.06aAa 0.67+0.04aAa 0.63+0.03aAa
Picea asperata pure forestland 25 0.77+0.050tAa 0.74+0.050tAa 0.70+0.040tAa 0.71+0.040tAa 0.74+0.020tAa 0.75+0.050tAa
10 0.77+0.02aAa 0.83+0.02aAa 0.87+0.07aAa 0.82+0.22aAa 0.85+0.21aAa 0.76+0.10aAa

Notes: Greek letters indicate significant differences among different vegetation types with the same reforestation time (p < 0.05), capital letters indicate significant differences
among different reforestation time under the same vegetation types (p < 0.05), and lowercase letters indicate significant differences among different soil depths in the same year

(p <0.05).



