Table 1 General conditions of sampling sites
	Site No.
	Vegetation types
	Longitude
(℃)
	Latitude
(℃)
	Altitude
(m)
	MAT
(℃)
	MAP
(mm)
	Site No.
	Vegetation types
	Longitude
(℃)
	Latitude
(℃)
	Altitude
(m)
	MAT
(℃)
	MAP
(mm)

	1 
	Desert Grassland
	94.61 
	39.72 
	1692 
	8.51 
	37.61 
	25 
	Steppe
	99.56 
	37.14 
	3194 
	2.53 
	434.11 

	2 
	Desert Grassland
	95.05 
	39.43 
	2522 
	4.69 
	120.84 
	26 
	Steppe
	99.84 
	37.25 
	3172 
	2.39 
	466.32 

	3 
	Desert Grassland
	94.86 
	39.50 
	2118 
	6.62 
	71.39 
	27 
	Steppe
	99.54 
	38.91 
	1802 
	2.55 
	393.83 

	4 
	Desert Grassland
	94.51 
	38.77 
	2911 
	3.56 
	108.32 
	28 
	Steppe
	99.54 
	38.91 
	2827 
	2.49 
	396.41 

	5 
	Desert Grassland
	95.09 
	38.73 
	3222 
	1.33 
	218.12 
	29 
	Steppe
	99.54 
	38.91 
	3000 
	2.38 
	401.63 

	6 
	Desert Grassland
	94.84 
	38.72 
	3142 
	2.47 
	161.74 
	30 
	Steppe
	99.53 
	38.91 
	2080 
	2.29 
	405.27 

	7 
	Desert Grassland
	94.31 
	39.94 
	3100 
	8.65 
	24.91 
	31 
	Steppe
	101.75 
	37.89 
	2597 
	3.69 
	480.78 

	8 
	Desert Grassland
	95.05 
	38.00 
	3191 
	3.21 
	163.94 
	32 
	Steppe
	101.83 
	37.95 
	3079 
	4.53 
	426.53 

	9 
	Desert Grassland
	95.48 
	37.66 
	3196 
	3.48 
	181.63 
	33 
	Steppe
	94.10 
	39.31 
	3257 
	0.81 
	166.77 

	10 
	Desert Grassland
	95.71 
	37.54 
	3267 
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	198.14 
	34
	Steppe
	94.14 
	39.39 
	2796 
	3.55 
	98.27 

	11 
	Desert Grassland
	95.96 
	37.47 
	3246 
	3.26 
	202.74 
	35 
	Steppe
	99.52 
	38.96 
	2739 
	2.87 
	376.94 

	12 
	Desert Grassland
	96.33 
	37.44 
	3503 
	1.85 
	273.90 
	36 
	Meadow
	101.43 
	37.54 
	3083 
	2.19 
	633.81 

	13 
	Desert Grassland
	100.72 
	39.18 
	1832 
	7.27 
	261.56 
	37 
	Meadow
	100.98 
	37.86 
	3375 
	-1.96 
	825.37 

	14 
	Desert Grassland
	100.13 
	39.42 
	1763 
	9.54 
	164.99 
	38
	Meadow
	100.89 
	37.96 
	3277 
	0.65 
	651.24 

	15 
	Desert Grassland
	94.28 
	39.49 
	2167 
	6.56 
	49.32 
	39 
	Meadow
	101.05 
	38.18 
	2971 
	2.02 
	559.28 

	16 
	Desert Grassland
	102.44 
	38.94 
	2308
	9.93 
	234.81 
	40 
	Meadow
	98.93 
	37.23 
	3016 
	1.00 
	466.05 

	17 
	Desert Grassland
	103.59 
	39.07 
	2600
	9.96 
	231.48 
	41 
	Meadow
	100.77 
	37.03 
	3214 
	2.00 
	574.66 

	18 
	Desert Grassland
	101.59 
	37.89 
	1780 
	2.56 
	547.99 
	42 
	Meadow
	100.67 
	38.03 
	3254 
	1.27 
	608.46 

	19 
	Desert Grassland 
	101.75 
	37.89 
	3522 
	6.30 
	461.80 
	43
	Meadow
	100.80 
	37.98 
	3154 
	0.98 
	629.57 

	20 
	Desert Grassland
	101.50 
	37.91 
	3450 
	1.18 
	625.54 
	44
	Meadow
	100.40 
	37.67 
	3139 
	-0.77 
	710.33 

	21 
	Steppe
	99.23 
	39.31 
	1707 
	8.03 
	170.53 
	45
	Meadow
	100.48 
	38.06 
	2956 
	2.29 
	548.45 

	22 
	Steppe
	99.47 
	39.23 
	1717 
	8.03 
	181.56 
	46
	Meadow
	95.34 
	37.86 
	3222 
	3.73 
	173.62 

	23 
	Steppe
	99.47 
	39.23 
	1696 
	8.03 
	181.56 
	47
	Meadow
	101.52 
	37.93 
	3579 
	1.61 
	597.56 

	24 
	Steppe
	99.53 
	38.93 
	2752 
	2.59 
	390.74 
	
	
	
	
	
	
	


Note: MAT: Mean annual temperature; MAP: Mean annual precipitation

Table 2 Soil properties of different soil depths under different vegetation types on the Qilian Mountain (Mean value±standard deviation)
	Soil depth
(cm)
	Vegetation
types
	SOC
(g.kg-1)
	Particle size (%)
	Aggregate size (%)

	
	
	
	Clay
	Silt
	Sand
	>4 mm
	4~2 mm
	2~1 mm
	1~0.25 mm
	0.25~0.038 mm

	0-10
	Desert Grassland
	4.98±5.15cA
	3.81±1.98bA
	31.67±20.89bA
	64.52±22.74aA
	1.66±1.71bA
	9.34±10.26cA
	14.11±10.37aA
	54.21±24.55aA
	20.68±17.35aA

	
	Steppe
	27.38±27.59bA
	6.18±1.79aA
	60.42±18.28aA
	33.40±19.96bA
	6.05±6.06aA
	17.01±8.01bA
	18.63±6.27aA
	42.08±11.42aA
	16.24±12.58abA

	
	Meadow
	55.89±35.02aA
	6.83±1.92aA
	61.80±15.05aA
	31.37±16.50bA
	6.52±4.38aA
	21.00±8.04bA
	21.17±6.30aA
	43.80±10.70aA
	7.51±5.72bB

	10-20
	Desert Grassland
	3.77±3.91bA
	4.72±2.21bA
	33.01±18.42bA
	62.27±19.99aA
	1.20±1.03aA
	5.16±4.25cA
	14.95±11.74aA
	52.49±25.38aA
	26.20±18.98aA

	
	Steppe
	14.79±16.42bA
	7.09±1.83aA
	64.87±13.61aA
	28.03±15.25bA
	3.45±7.17aA
	12.62±9.64bA
	16.81±8.09aA
	52.07±19.75aA
	15.05±10.66bA

	
	Meadow
	35.87±21.66aB
	7.20±1.63aA
	59.79±13.73aA
	33.01±14.87bA
	7.12±5.45aA
	19.81±8.76aAB
	17.43±5.27aA
	46.97±13.15aA
	8.67±6.77bB

	20-30
	Desert Grassland
	3.20±1.48bA
	3.39±1.82bA
	30.77±15.76bA
	65.84±17.39aA
	1.97±2.79bA
	9.35±7.11aA
	13.55±8.64aA
	50.41±24.02aA
	24.73±16.95aA

	
	Steppe
	14.08±13.25abA
	7.53±2.22aA
	63.49±15.83aA
	28.98±17.85bA
	3.07±4.48bA
	12.79±4.92aA
	15.16±5.13aA
	45.29±90aA
	23.69±11.61aA

	
	Meadow
	24.53±18.03aB
	7.67±1.68aA
	63.97±14.58aA
	28.36±15.71bA
	2.97±4.48bA
	14.50±7.13aB
	19.46±6.86aA
	48.38±15.50aA
	14.69±9.85aB

	30-40
	Desert Grassland
	2.83±1.01bA
	3.29±2.00bA
	29.05±18.08bA
	67.66±19.92aA
	1.20±1.42aA
	10.65±8.14aA
	8.76±4.56aA
	51.89±21.85aA
	27.50±21.75aA

	
	Steppe
	13.68±11.77abA
	6.95±0.88aA
	64.80±10.26aA
	28.25±11.08bA
	2.08±2.30aA
	16.37±11.06aA
	15.01±8.61aA
	44.17±11.74aA
	22.38±9.28aA

	
	Meadow
	21.48±14.22aB
	7.43±1.72aA
	58.73±16.87aA
	33.84±18.14bA
	5.67±9.60aA
	11.48±6.73aB
	15.01±6.59aA
	44.32±14.09aA
	23.53±16.18aA


Note: Different uppercase letters indicate significant differences between soils depths and different lowercase letters indicate significant differences between different vegetation types (p<0.05). Error bars with the same letters are not significantly different by LSD (P < 0.05), and different letters indicate significant difference within a depth (P < 0.05)

Table 3 Two-way ANOVA results for the effects of vegetation types, soil depths, and their interaction on soil properties and soil aggregate stability
	Soil properties
	Variance source
	Vegetation types
	Soil depths
	Vegetation types × Soil depths

	
	Degree of freedom
	3
	3
	9

	SOC
	F-Value
	20.966
	5.226
	1.454

	
	P-Value
	  0.000***
	  0.002**
	0.172

	Clay
	F-Value
	34.516
	0.591
	0.712

	
	P-Value
	  0.000***
	0.622
	0.697

	Silt
	F-Value
	37.208
	0.089
	0.210

	
	P-Value
	  0.000***
	0.966
	0.993

	Sand
	F-Value
	38.177
	0.105
	0.231

	
	P-Value
	  0.000***
	0.957
	0.990

	WSA
	F-Value
	5.529
	3.122
	0.468

	
	P-Value
	 0.001**
	 0.028*
	0.894

	MWD
	F-Value
	17.313
	7.970
	1.922

	
	P-Value
	  0.000***
	   0.000***
	0.053

	GMD
	F-Value
	18.247
	 11.633
	2.150

	
	P-Value
	  0.000***
	   0.000***
	 0.029*


Note: *, **, *** indicate significant differences at P<0.05, 0.01, 0.001, respectively.
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	MAT
	MAP
	SOC
	Clay
	Silt
	Sand
	>4
	4~2
	2~1
	1~0.25
	0.25~0.038
	WSA
	MWD
	GMD

	MAT
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	MAP
	-0.634** 
	1
	
	
	
	
	
	
	
	
	
	
	
	

	SOC
	-0.473** 
	0.761**
	1
	
	
	
	
	
	
	
	
	
	
	

	Clay
	-0.228
	0.383** 
	0.423** 
	1
	
	
	
	
	
	
	
	
	
	

	Silt
	-0.163
	0.242
	0.404** 
	0.884** 
	1
	
	
	
	
	
	
	
	
	

	Sand
	0.17
	-0.257
	-0.411** 
	-0.906** 
	-0.999** 
	1
	
	
	
	
	
	
	
	

	>4
	-0.295* 
	0.392** 
	0.538** 
	0.332** 
	0.332** 
	-0.336** 
	1
	
	
	
	
	
	
	

	4~2
	-0.319* 
	0.467** 
	0.627** 
	0.437** 
	0.419** 
	-0.426** 
	0.674** 
	1
	
	
	
	
	
	

	2~1
	-0.301* 
	0.506** 
	0.671** 
	0.498** 
	0.482** 
	-0.489** 
	0.678** 
	0.732** 
	1
	
	
	
	
	

	1~0.25
	-0.499** 
	0.546** 
	0.588** 
	0.503** 
	0.445** 
	-0.455** 
	0.399** 
	0.498** 
	0.633** 
	1
	
	
	
	

	0.25~0.038
	-0.081
	0.155
	0.079
	0.395** 
	0.405** 
	-0.408** 
	0.044
	0.11
	0.239** 
	0.286** 
	1
	
	
	

	WSA
	-0.294* 
	0.333* 
	0.372** 
	0.069
	0.025
	-0.03
	0.339** 
	0.396** 
	0.380** 
	0.456** 
	-0.457** 
	1
	
	

	MWD
	-0.216
	0.404** 
	0.520** 
	0.301** 
	0.294** 
	-0.298** 
	0.758** 
	0.752** 
	0.635** 
	0.262** 
	-0.148
	0.525** 
	1
	

	GMD
	-0.252
	0.419** 
	0.554** 
	0.259** 
	0.258** 
	-0.261** 
	0.720** 
	0.778** 
	0.637** 
	0.336** 
	-0.297** 
	0.704** 
	0.950** 
	1
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