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Table S1 Quantitative characteristics of community under different vegetation degeneration types. Different letters indicate a significant difference among different vegetation degeneration types.
	Vegetation degeneration type
	SS
	NS
	CK

	 Community Height/ (cm)
	9.66±0.95 b
	7.60±1.27 c
	13.54±0.81 a

	Community cover / (%)
	26.60±4.70 b
	24.50±4.44 b
	38.60±4.34 a

	Plant density/ (plant·m-2)
	291±66 a
	371±146 a
	307±143 a

	Aboveground biomass
/ (g·m-2)
	116.12±32.55 a
	34.14±16.45 c
	73.25±14.75 b

	Coverage of S. chamaejasme / (%)
	58.7±7.1
	0
	0.26

	Proportion of aboveground biomass of S. chamaejasme
/ (%)
	52.81±12.65
	0
	0

	Number of family
	10
	9
	15

	Number of genera
	19
	16
	30

	Number of species
	22
	17
	35



Table S2 Plant species of community under different vegetation degeneration types. 
	No.
	SS
	NS
	CK

	1
	Stellera chamaejasme
	Carex spp.
	Oxytropis myriophylla

	2
	Leymus chinensis
	Iris tenuifolia
	Leymus chinensis

	3
	Carex spp.
	Leymus chinensis
	Klasea centauroides

	4
	Allium bidentatum
	Saussurea laciniata
	Adenophora stricta

	5
	Astragalus galactites
	Allium bidentatum
	Thalictrum petaloideum

	6
	Cleistogenes serotina
	Cleistogenes serotina
	Allium senescens

	7
	Agropyron cristatum
	Anemarrhena asphodeloides
	Cleistogenes serotina

	8
	Anemarrhena asphodeloides
	Klasea centauroides
	Stellera chamaejasme

	9
	Achnatherum sibiricum
	Stipa capillata
	Anemarrhena asphodeloides

	10
	Ixeris polycephala
	Oxytropis myriophylla
	Belamcanda chinensis

	11
	Poa annua
	Astragalus galactites
	Allium bidentatum

	12
	Androsace incana
	Artemisia frigida
	Agropyron cristatum

	13
	Leontopodium leontopodioides
	Agropyron cristatum
	Stipa capillata

	14
	Gueldenstaedtia verna
	Allium tenuissimum
	Gueldenstaedtia verna

	15
	Potentilla chinensis
	Ixeris polycephala
	Cymbaria daurica

	16
	Allium tenuissimum
	Androsace incana
	Androsace incana

	17
	Stipa capillata
	Stellera chamaejasme
	Scutellaria scordifolia

	18
	Koeleria macrantha
	
	Achnatherum sibiricum

	19
	Cymbaria daurica
	
	Koeleria macrantha

	20
	Potentilla tanacetifolia
	
	Melilotus suaveolens

	21
	Potentilla betonicifolia
	
	Iris lactea

	22
	Saussurea japonica
	
	Carex spp.

	23
	
	
	Poa annua

	24
	
	
	Festuca ovina

	25
	
	
	Sanguisorba officinalis

	26
	
	
	Medicago ruthenica

	27
	
	
	Ixeris polycephala

	28
	
	
	Allium ramosum

	29
	
	
	Allium tenuissimum

	30
	
	
	Saposhnikovia divaricata

	31
	
	
	Astragalus laxmannii

	32
	
	
	Potentilla bifurca

	33
	
	
	Oxytropis verticillata

	34
	
	
	Vicia sepium

	35
	
	
	Allium anisopodium



Table S3 Differences of plant characteristics between S. chamaejasme and non-S. chamaejasme plants in the SS sampling quadrats. The asterisk represents a significant difference between S. chamaejasme and non-S. chamaejasme by paired T-test.
	Plant indicators
	S. chamaejasme
	non-S. chamaejasme 
	P value

	Aboveground 
	Biomass / (g·m-2)
	64.33±31.8
	51.79±10.49
	0.460

	
	Carbon content / (g/kg)
	444.41±14.02
	388.98±24.05
	0.015*

	
	Carbon density / (kg C/m2)
	0.0284±0.0141
	0.0200±0.0027
	0.268

	Belowground
	Biomass / (g·m-2)
	198.82±127.02
	550.50±85.06
	0.005**

	
	Carbon content / (g/kg)
	428.00±26.72
	342.58±28.19
	0.002**

	
	Carbon density / (kg C/m2)
	0.0827±0.0563
	0.1885±0.0316
	0.014*



Table S4 Plant, soil and ecosystem organic carbon density under different vegetation degeneration types. Different letters indicate a significant difference among different vegetation degeneration types.
	Different source organic carbon density / (kg C/m2)
	SS
	NS
	CK

	Soil
	SOCD 1
	2.47 ± 0.18 b
	2.03 ± 0.15 c
	3.00 ± 0.20 a

	
	SOCD 2
	1.50 ± 0.10 b
	1.53 ± 0.15 b
	2.06 ± 0.26 a

	
	SOCD 3
	1.10 ± 0.08 b
	1.33 ± 0.19 ab
	1.51 ± 0.31 a

	
	SOCD 4
	0.88 ± 0.11 b
	1.17 ± 0.07 a
	1.18 ± 0.23 a

	
	SOCD 5
	0.80 ± 0.09 a
	0.98 ± 0.14 a
	0.91 ± 0.21 a

	Plant
	Aboveground OCD
	0.048 ± 0.013 a
	0.014 ± 0.007 c
	0.031 ± 0.006 b

	
	Litter OCD
	0.011 ± 0.006 b
	0.005 ± 0.005 b
	0.032 ± 0.016 a

	
	Belowground OCD
	0.287 ± 0.070 a
	0.122 ± 0.048 b
	0.304 ± 0.049 a

	Ecosystem OCD
	7.09 ± 0.14 b
	7.18 ± 0.39 b
	9.03 ± 1.10 a



Table S5 Two factor analysis of variance for soil indicators
	Soil Indicators
	Source
	Df
	F
	p
	Full η²

	SOC
	Group
	2
	48.81
	<0.0001
	10.96

	
	Layer
	4
	164.11
	<0.0001
	73.68

	
	Group:Layer
	8
	9.61
	<0.0001
	8.63

	EOC
	Group
	2
	33.99
	<0.0001
	9.58

	
	Layer
	4
	133.899
	<0.0001
	75.47

	
	Group:Layer
	8
	5.769
	<0.0001
	6.5

	DOC
	Group
	2
	19.40
	<0.0001
	7.54

	
	Layer
	4
	96.64
	<0.0001
	75.16

	
	Group:Layer
	8
	3.62
	0.0017
	5.63

	SOCd
	Group
	2
	33.63
	<0.0001
	7.05

	
	Layer
	4
	190.67
	<0.0001
	79.95

	
	Group:Layer
	8
	8.00
	<0.0001
	6.71

	FPOC
	Group
	2
	84.41
	<0.0001
	15.24

	
	Layer
	4
	174.03
	<0.0001
	62.82

	
	Group:Layer
	8
	22.89
	<0.0001
	16.53

	CPOC
	Group
	2
	15.17
	<0.0001
	7.31

	
	Layer
	4
	68.42
	<0.0001
	65.96

	
	Group:Layer
	8
	6.36
	<0.0001
	12.27

	MAOC
	Group
	2
	33.46
	<0.0001
	16.51

	
	Layer
	4
	66.55
	<0.0001
	65.69

	
	Group:Layer
	8
	1.52
	0.171
	2.99

	FPOCP

	Group
	2
	28.22
	<0.0001
	20.24

	
	Layer
	4
	30.58
	<0.0001
	43.86

	
	Group:Layer
	8
	5.02
	<0.0001
	14.39

	CPOCP

	Group
	2
	6.69
	0.0024
	9.3

	
	Layer
	4
	14.61
	<0.0001
	40.62

	
	Group:Layer
	8
	1.51
	0.1746
	8.37

	MAOCP
	Group
	2
	22.93
	<0.0001
	14.85

	
	Layer
	4
	42.36
	<0.0001
	54.86

	
	Group:Layer
	8
	4.20
	0.00048
	10.87

	pH
	Group
	2
	23.89
	<0.0001
	22.14

	
	Layer
	4
	21.37
	<0.0001
	39.61

	
	Group:Layer
	8
	2.82
	0.01
	10.46

	WC
	Group
	2
	16.98
	<0.0001
	19.24

	
	Layer
	4
	12.11
	<0.0001
	27.46

	
	Group:Layer
	8
	4.26
	0.00043
	19.29

	BD
	Group
	2
	15.85
	<0.0001
	27.62

	
	Layer
	4
	3.34
	0.0154
	11.65

	
	Group:Layer
	8
	1.21
	0.3069
	8.46

	AN
	Group
	2
	20.55
	<0.0001
	33.86

	
	Layer
	4
	3.88
	0.0072
	12.78

	
	Group:Layer
	8
	0.60
	0.777
	3.93

	NN
	Group
	2
	4.68
	0.0129
	3.02

	
	Layer
	4
	55.92
	<0.0001
	72.09

	
	Group:Layer
	8
	2.16
	0.0438
	5.56

	AP
	Group
	2
	15.10
	<0.0001
	10.86

	
	Layer
	4
	44.32
	<0.0001
	63.74

	
	Group:Layer
	8
	1.33
	0.2449
	3.83




Table S6 Variance inflation factor (VIF) test results of plant and soil factors
	Plant
	vif
	Soil
	vif-L1
	vif-L2
	vif-L3
	vif-L4
	vif-L5

	AB
	2.066
	WC
	3.948
	1.806
	2.712
	6.182
	2.650

	LB
	2.435
	BD
	5.276
	1.756
	1.664
	2.952
	2.347

	BB
	3.282
	AN
	3.597
	1.826
	1.511
	2.294
	1.480

	AC
	2.948
	NN
	3.858
	2.650
	1.822
	1.640
	2.066

	LC
	1.661
	pH
	1.736
	1.628
	2.708
	14.487
	9.085

	BC
	2.904
	AP
	2.939
	2.328
	1.703
	8.486
	5.118

	CC
	3.754
	
	
	
	
	
	

	CH
	4.314
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Fig. S1 Soil physicochemical properties and their vertical distribution under different vegetation degeneration types. Different letters indicate a significant difference among different vegetation degeneration types.

image1.tiff
o

Soil AN (mg/kg)

88
86
84

74

72

40

35

30

25

20

Soil WC (%)

0-0cm  1020cm 2030cm 30-40cm 40-80cm

m

Soil NN (mglkg)

0-10cm  1020cm  20-30cm 30-40cm 40-50cm

_ — =
b 3

0-10cm  10:20cm 20-30cm  30-40cm 40-50cm

Soil layer

0-10cm  10-20em 20-30cm  30-40cm 40-50cm

Soil layer

Soil D (glem?®)

-

Soil AP (mglkg)

35

30

25

20

0-40cm  10-20cm 20-30cm 30-40cm  40-50cm

eSS
——NS

cK

0-10cm  10-20cm 20-30cm 30-40cm  40-50cm
Soil layer





