Title:
Effects of silicate rock weathering and agricultural cultivation on carbon sequestration in saline soils: an example from the saline soils of Bayannur, Northwest China 
Journal:
Biogeochemistry
Authors:
Qian Zhoua,c, Shengyin Zhanga,b,*, Shuncun Zhanga,b, Tao Wanga,c, Zhaoyun Dingd, Yanfang Zhoud, Cuicui Sud
Affiliation Addresses:
a Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China
b Engineering Research Center for Comprehensive Improvement and Utilization of Saline-Alkali Land, Gansu, Lanzhou 730000, China
c University of Chinese Academy of Sciences, Beijing 100049, China
d GanSu Academy of Agri-Engineering Technology, Wuwei, 733006, China
*Corresponding author:
E-mail: zhangshengyin@nieer.ac.cn


[image: ]
Fig. S1 Box plots of ion concentrations (a), mineral percentages (b), and major element enrichment indices (c) for topsoil of Bayannur
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Fig. S2 Chondrite normalized model of rare earth elements in topsoil sampling sites S1-S18 (a), S19-S36 (b) in Bayannur
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Fig. S3 Percentage of each fluorescent components in Bayannur sampling sites S1-S18 (a), S19-S36 (b)



Table. S1 Grain size composition of surface soil in Bayannur (average).
[bookmark: S2]
	
	Particle size composition/%

	
	<2μm
	2-50μm
	50-2000μm

	Hetao Plain
	11.32
	77.59
	11.09





Table. S2 Grain size parameters of surface soil in Bayannur (average).
	
	Particle size parameter

	
	Mφ
	Skφ
	Kg

	Hetao Plain
	15.46
	0.25
	1.06







Table. S3 Anion, cation, pH, D(50) and EC values of surface soil in Bayannur
	Sample ID
	 K+ 
	Na+
	Ca2+
	Mg2+
	Cl- 
	SO42-
	NO3-
	CO32-   
	HCO3-  
	pH
	EC
	D(50)

	1 
	10.19 
	35.15 
	42.73 
	14.68 
	28.54 
	66.75 
	15.13 
	5.58 
	53.91 
	8.31 
	283.00 
	16.252

	2 
	13.82 
	123.86 
	53.43 
	30.67 
	122.27 
	217.72 
	27.41 
	0.00 
	39.72 
	8.35 
	709.50 
	22.742

	3 
	3.51 
	80.64 
	31.76 
	15.24 
	28.81 
	93.23 
	59.77 
	8.37 
	36.89 
	8.43 
	373.50 
	16.805

	4 
	2.66 
	173.80 
	24.55 
	15.32 
	91.74 
	217.74 
	23.78 
	13.95 
	24.40 
	8.62 
	641.50 
	13.207

	5 
	30.23 
	70.81 
	37.19 
	19.28 
	56.58 
	105.85 
	38.18 
	11.16 
	56.18 
	8.35 
	533.00 
	17.286

	6 
	10.47 
	12.32 
	43.11 
	13.64 
	8.92 
	14.35 
	21.78 
	18.42 
	31.21 
	8.38 
	165.15 
	14.002

	7 
	6.65 
	38.32 
	30.65 
	12.25 
	15.11 
	30.11 
	20.69 
	5.58 
	0.00 
	8.70 
	207.90 
	16.462

	8 
	12.11 
	39.87 
	40.97 
	16.06 
	14.84 
	33.74 
	23.17 
	27.91 
	28.37 
	8.61 
	212.50 
	13.796

	9 
	13.80 
	53.46 
	54.73 
	25.16 
	22.46 
	53.75 
	86.89 
	16.75 
	0.00 
	8.68 
	345.00 
	20.305

	10 
	16.62 
	36.09 
	35.69 
	17.05 
	17.16 
	25.39 
	24.22 
	19.54 
	70.94 
	8.67 
	221.50 
	22.34

	11 
	6.14 
	213.59 
	167.16 
	69.90 
	120.94 
	854.20 
	75.12 
	0.00 
	34.05 
	8.12 
	1358.00 
	13.571

	12 
	22.30 
	147.89 
	51.10 
	23.86 
	102.89 
	70.23 
	26.97 
	22.33 
	73.77 
	8.83 
	506.50 
	12.339

	13 
	5.69 
	85.94 
	60.64 
	26.81 
	119.90 
	152.90 
	24.88 
	0.00 
	39.72 
	8.07 
	630.50 
	11.129

	14 
	11.92 
	40.52 
	41.22 
	16.67 
	36.39 
	35.49 
	39.04 
	0.00 
	56.75 
	8.22 
	367.50 
	10.052

	15 
	42.77 
	133.72 
	35.05 
	55.31 
	27.80 
	31.18 
	20.42 
	61.40 
	17.02 
	9.31 
	433.00 
	6.805

	16 
	17.33 
	65.10 
	60.17 
	17.79 
	40.21 
	38.99 
	58.85 
	47.45 
	0.00 
	8.46 
	377.50 
	10.371

	17 
	3.96 
	20.25 
	40.33 
	11.85 
	11.93 
	63.46 
	40.39 
	0.00 
	48.24 
	8.19 
	252.00 
	13.423

	18 
	5.99 
	28.74 
	24.63 
	16.35 
	13.54 
	31.27 
	29.24 
	16.75 
	22.70 
	8.67 
	208.00 
	15.457

	19 
	5.31 
	13.91 
	34.38 
	8.98 
	9.18 
	22.37 
	12.52 
	16.75 
	34.05 
	8.24 
	186.80 
	9.817

	20 
	18.37 
	28.12 
	63.26 
	18.71 
	10.83 
	22.37 
	29.32 
	22.33 
	42.56 
	8.36 
	214.00 
	7.589

	21 
	9.54 
	68.79 
	15.76 
	16.90 
	53.12 
	92.68 
	36.57 
	0.00 
	53.91 
	8.65 
	471.50 
	15.117

	22 
	9.37 
	18.71 
	35.68 
	13.49 
	9.08 
	25.18 
	52.90 
	0.00 
	56.75 
	8.48 
	214.00 
	21.542

	23 
	5.54 
	91.92 
	18.83 
	11.41 
	23.75 
	87.94 
	32.34 
	19.54 
	0.00 
	9.18 
	342.00 
	20.133

	24 
	8.33 
	172.61 
	20.51 
	33.01 
	163.71 
	220.90 
	61.82 
	0.00 
	39.72 
	8.49 
	930.00 
	18.698

	25 
	2.41 
	275.43 
	68.89 
	36.55 
	232.34 
	91.69 
	4.90 
	11.16 
	0.00 
	9.94 
	1220.00 
	30.675

	26 
	9.26 
	123.19 
	32.10 
	14.98 
	187.60 
	263.60 
	22.64 
	33.49 
	0.00 
	8.96 
	499.00 
	22.175

	27 
	21.24 
	137.15 
	22.35 
	18.12 
	49.85 
	96.07 
	45.88 
	33.49 
	28.37 
	9.11 
	467.50 
	12.666

	28 
	2.72 
	269.92 
	71.34 
	38.02 
	207.82 
	453.11 
	38.20 
	0.00 
	34.05 
	8.43 
	1345.00 
	20.937

	29 
	38.74 
	112.69 
	44.93 
	35.37 
	39.90 
	24.53 
	11.42 
	55.82 
	85.12 
	9.85 
	335.00 
	22.81

	30 
	6.88 
	20.44 
	34.11 
	11.73 
	6.41 
	11.05 
	25.14 
	0.00 
	28.37 
	8.28 
	213.50 
	17.425

	31 
	7.73 
	80.97 
	26.62 
	18.57 
	46.31 
	111.67 
	25.32 
	0.00 
	51.07 
	8.52 
	409.50 
	11.701

	32 
	7.50 
	54.74 
	22.27 
	24.37 
	16.55 
	8.67 
	18.91 
	5.58 
	116.33 
	8.92 
	289.00 
	22.003

	33 
	105.14 
	285.01 
	60.98 
	120.23 
	57.42 
	76.81 
	24.80 
	36.28 
	184.43 
	9.36 
	635.00 
	9.344

	34 
	5.97 
	41.39 
	44.02 
	16.93 
	38.10 
	60.26 
	100.68 
	0.00 
	51.07 
	8.23 
	401.50 
	11.404

	35 
	7.25 
	21.43 
	40.73 
	11.97 
	12.84 
	31.20 
	43.47 
	0.00 
	76.61 
	8.35 
	235.00 
	5.764

	36 
	5.76 
	18.74 
	25.96 
	7.56 
	20.82 
	39.00 
	33.13 
	0.00 
	90.80 
	8.29 
	269.00 
	10.446

	Min
	2.41
	12.32
	15.76
	7.56
	6.41
	8.67
	4.90
	ND.
	ND.
	8.07
	165.15
	5.764

	Max
	105.14
	285.01
	167.16
	120.23
	232.34
	854.20
	100.68
	61.40
	184.43
	9.94
	1358.00
	22.81

	Mean
	14.26
	89.87
	43.27
	24.30
	57.38
	107.65
	35.44
	14.16
	44.64
	8.63
	458.41
	15.46




Table. S4 Percentage of TOC, TIC and mineral components in surface soil of Bayannur
	Sample ID
	SOC (%)
	SIC (%)
	Quartz（%）
	K-feldspar Spr (%)
	Plagioclase（%）
	Calcite（%）
	Dolomite（%）
	Clay（%）

	1
	0.66
	1.25
	32.00
	8.80
	27.10
	6.00
	3.00
	23.00

	2
	0.47
	1.39
	45.90
	ND.
	18.60
	7.50
	2.90
	18.70

	3
	0.51
	1.62
	60.30
	ND.
	21.30
	10.70
	4.10
	ND.

	4
	0.40
	1.80
	39.80
	1.40
	12.30
	13.60
	3.00
	29.00

	5
	0.89
	1.51
	52.20
	2.10
	13.80
	10.20
	ND.
	19.90

	6
	0.58
	1.37
	50.40
	7.70
	19.80
	7.20
	ND.
	14.90

	7
	0.41
	1.61
	37.00
	17.50
	10.40
	8.50
	2.80
	20.30

	8
	0.43
	1.69
	44.50
	2.30
	ND.
	12.50
	6.90
	33.80

	9
	0.56
	1.63
	57.30
	ND.
	10.40
	8.80
	3.40
	20.10

	10
	0.45
	1.35
	55.70
	6.50
	17.10
	7.80
	6.40
	6.40

	11
	0.80
	1.62
	47.50
	ND.
	9.10
	19.10
	15.70
	6.60

	12
	0.47
	1.59
	31.80
	ND.
	11.90
	56.30
	ND.
	ND.

	13
	0.71
	1.55
	37.20
	ND.
	8.20
	13.10
	4.60
	35.90

	14
	0.60
	1.55
	27.20
	4.60
	8.00
	11.30
	6.30
	41.80

	15
	0.53
	1.85
	29.50
	ND.
	9.50
	16.10
	2.80
	42.10

	16
	0.48
	1.76
	27.10
	1.20
	6.30
	12.30
	2.80
	34.60

	17
	0.79
	1.26
	49.10
	7.10
	ND.
	16.70
	5.90
	20.40

	18
	0.38
	1.76
	27.10
	3.80
	16.10
	7.40
	3.70
	21.30

	19
	0.51
	1.81
	29.70
	1.80
	5.50
	15.10
	7.60
	40.30

	20
	0.58
	1.46
	40.20
	5.20
	11.60
	12.20
	1.70
	29.10

	21
	0.49
	1.74
	34.00
	2.50
	23.90
	9.10
	2.40
	27.40

	22
	0.45
	1.47
	39.70
	ND.
	11.10
	8.30
	3.70
	28.50

	23
	0.30
	1.70
	44.50
	ND.
	10.00
	10.60
	5.20
	24.20

	24
	0.49
	1.59
	33.00
	2.20
	12.60
	9.90
	2.80
	24.30

	25
	0.16
	1.33
	60.10
	3.40
	19.80
	6.70
	2.50
	6.60

	26
	0.34
	1.53
	53.70
	1.80
	11.60
	7.40
	2.70
	20.30

	27
	0.59
	1.75
	36.30
	1.40
	13.80
	11.80
	ND.
	34.30

	28
	0.33
	1.51
	49.20
	ND.
	11.90
	11.20
	2.90
	23.80

	29
	0.19
	1.56
	37.30
	6.40
	13.90
	6.80
	1.60
	20.70

	30
	0.55
	1.60
	39.10
	4.70
	13.20
	11.80
	4.40
	26.90

	31
	0.68
	1.60
	31.90
	2.10
	9.30
	12.50
	3.00
	31.90

	32
	0.56
	1.29
	40.30
	4.20
	45.70
	6.50
	ND.
	ND.

	33
	0.81
	0.93
	27.60
	4.70
	13.80
	9.60
	ND.
	42.30

	34
	0.59
	1.33
	33.90
	2.50
	7.10
	11.90
	5.00
	37.00

	35
	0.84
	1.86
	18.50
	1.50
	6.90
	11.70
	1.70
	42.10

	36
	0.58
	1.56
	36.60
	5.70
	10.50
	13.10
	4.90
	29.30

	 Min
	0.16
	0.93
	18.50
	ND.
	   ND.
	6.00
	ND.
	ND.

	Max
	0.89
	1.86
	39.92
	17.50
	   45.70
	56.30
	15.70
	42.30

	Mean
	0.53
	1.55
	39.92
	3.23
	   12.88
	11.98
	3.49
	25.08


Note: “ND.” means not detected.

Table. S5 Main element contents of surface soil in Bayannur (%)
	Sample ID
	K2O
	AL2O3
	CaO
	Fe2O3
	MgO
	MnO
	Na2O
	P2O5
	TiO2
	SiO2

	1
	2.16
	13.57
	7.89
	5.26
	2.64
	0.09
	1.78
	0.23
	0.59
	65.79

	2
	1.69
	10.93
	7.55
	3.80
	2.35
	0.06
	1.93
	0.31
	0.64
	70.74

	3
	1.95
	10.41
	4.67
	4.10
	2.48
	0.09
	1.70
	0.11
	0.42
	74.06

	4
	2.18
	13.46
	10.32
	5.48
	3.21
	0.10
	1.59
	0.21
	0.64
	62.80

	5
	2.10
	12.90
	8.36
	4.54
	2.70
	0.09
	1.77
	0.32
	0.65
	66.58

	6
	2.18
	14.28
	8.60
	5.13
	2.84
	0.09
	2.03
	0.24
	0.61
	64.01

	7
	2.03
	14.45
	9.52
	5.38
	3.11
	0.09
	1.83
	0.28
	0.65
	62.65

	8
	2.11
	13.87
	9.80
	5.31
	3.06
	0.09
	1.72
	0.25
	0.63
	63.17

	9
	2.09
	13.31
	9.94
	4.93
	3.20
	0.09
	1.91
	0.29
	0.65
	63.59

	10
	1.96
	12.41
	8.10
	4.35
	2.51
	0.08
	1.80
	0.25
	0.58
	67.95

	11
	2.20
	14.01
	9.27
	5.06
	2.99
	0.10
	1.85
	0.24
	0.70
	63.59

	12
	2.27
	14.87
	10.04
	5.55
	3.26
	0.10
	1.72
	0.24
	0.73
	61.22

	13
	2.33
	15.48
	10.15
	6.07
	3.51
	0.11
	1.48
	0.28
	0.75
	59.83

	14
	2.46
	16.55
	10.00
	6.67
	3.69
	0.12
	1.32
	0.27
	0.77
	58.14

	15
	2.42
	15.64
	10.66
	6.23
	3.87
	0.12
	1.36
	0.23
	0.81
	58.65

	16
	2.37
	11.21
	11.00
	6.69
	3.45
	0.12
	1.32
	0.26
	0.81
	62.76

	17
	2.13
	12.78
	7.99
	4.74
	2.67
	0.08
	1.67
	0.24
	0.69
	67.01

	18
	1.90
	12.65
	9.65
	4.69
	2.94
	0.08
	1.65
	0.24
	0.68
	65.51

	19
	2.51
	15.96
	11.44
	6.62
	3.57
	0.12
	1.16
	0.25
	0.81
	57.56

	20
	2.18
	13.89
	8.87
	5.32
	2.94
	0.10
	1.35
	0.27
	0.73
	64.36

	21
	2.02
	13.89
	9.77
	4.85
	3.48
	0.09
	1.66
	0.25
	0.68
	63.30

	22
	1.89
	12.70
	8.03
	4.51
	2.57
	0.08
	1.77
	0.28
	0.67
	67.49

	23
	1.72
	12.24
	9.16
	4.33
	2.65
	0.08
	1.85
	0.24
	0.80
	66.93

	24
	1.89
	12.79
	8.65
	4.59
	2.87
	0.08
	1.77
	0.27
	0.76
	66.34

	25
	1.83
	11.80
	7.88
	4.03
	2.53
	0.07
	2.21
	0.20
	0.70
	68.75

	26
	1.84
	12.12
	8.32
	4.20
	2.58
	0.07
	1.89
	0.25
	0.74
	67.99

	27
	2.34
	14.41
	9.72
	5.45
	3.35
	0.09
	1.53
	0.26
	0.82
	62.02

	28
	2.02
	13.26
	8.69
	4.63
	2.79
	0.08
	1.90
	0.24
	0.71
	65.68

	29
	2.03
	12.42
	8.23
	4.44
	2.54
	0.08
	1.90
	0.21
	0.78
	67.38

	30
	1.66
	8.33
	8.44
	4.64
	1.51
	0.08
	1.71
	0.29
	0.73
	72.61

	31
	2.43
	14.49
	9.17
	5.77
	3.56
	0.10
	1.49
	0.25
	0.80
	61.95

	32
	1.99
	11.90
	7.38
	3.32
	4.16
	0.06
	2.35
	0.28
	0.61
	67.97

	33
	2.71
	18.08
	7.76
	7.95
	4.14
	0.14
	1.83
	0.31
	1.05
	56.03

	34
	2.07
	14.43
	9.42
	5.62
	3.17
	0.11
	1.32
	0.25
	0.78
	62.84

	35
	2.47
	16.09
	10.62
	6.61
	3.66
	0.12
	1.04
	0.31
	0.83
	58.24

	36
	2.30
	14.48
	9.30
	5.42
	3.08
	0.10
	1.61
	0.30
	0.70
	62.71

	Min
	1.66
	8.33
	4.67
	3.32
	1.51
	0.06
	1.04
	0.11
	0.42
	56.03

	Max
	2.71
	18.08
	11.44
	7.95
	4.16
	0.14
	2.35
	0.32
	1.05
	74.06

	Mean
	2.12
	13.50
	9.01
	5.17
	3.05
	0.09
	1.69
	0.26
	0.71
	64.39





Table. S6 Statistical results of multiple comparisons of ion concentrations in 36 samples from Bayannur
	
	(I)
	(J)
	Mean difference (I-J)
	Std. error
	Sig. *
	95% confidence interval

	
	
	
	
	
	
	Lower bounder
	Upper bounder

	K+
	LSD
	1
	2
	.36500
	7.55334
	.962
	-15.0024
	15.7324

	
	
	
	3
	-6.00833
	7.55334
	.432
	-21.3757
	9.3591

	
	
	2
	1
	-.36500
	7.55334
	.962
	-15.7324
	15.0024

	
	
	
	3
	-6.37333
	7.55334
	.405
	-21.7407
	8.9941

	
	
	3
	1
	6.00833
	7.55334
	.432
	-9.3591
	21.3757

	
	
	
	2
	6.37333
	7.55334
	.405
	-8.9941
	21.7407

	Na+
	LSD
	1
	2
	21.45583
	30.89866
	.492
	-41.4080
	84.3196

	
	
	
	3
	-34.60833
	30.89866
	.271
	-97.4721
	28.2555

	
	
	2
	1
	-21.45583
	30.89866
	.492
	-84.3196
	41.4080

	
	
	
	3
	-56.06417
	30.89866
	.079
	-118.9280
	6.7996

	
	
	3
	1
	34.60833
	30.89866
	.271
	-28.2555
	97.4721

	
	
	
	2
	56.06417
	30.89866
	.079
	-6.7996
	118.9280

	Ca2+
	LSD
	1
	2
	13.55083
	10.55590
	.208
	-7.9253
	35.0270

	
	
	
	3
	9.89750
	10.55590
	.355
	-11.5786
	31.3736

	
	
	2
	1
	-13.55083
	10.55590
	.208
	-35.0270
	7.9253

	
	
	
	3
	-3.65333
	10.55590
	.731
	-25.1295
	17.8228

	
	
	3
	1
	-9.89750
	10.55590
	.355
	-31.3736
	11.5786

	
	
	
	2
	3.65333
	10.55590
	.731
	-17.8228
	25.1295

	Mg2+
	LSD
	1
	2
	2.15250
	8.61406
	.804
	-15.3729
	19.6779

	
	
	
	3
	-6.77417
	8.61406
	.437
	-24.2996
	10.7513

	
	
	2
	1
	-2.15250
	8.61406
	.804
	-19.6779
	15.3729

	
	
	
	3
	-8.92667
	8.61406
	.308
	-26.4521
	8.5988

	
	
	3
	1
	6.77417
	8.61406
	.437
	-10.7513
	24.2996

	
	
	
	2
	8.92667
	8.61406
	.308
	-8.5988
	26.4521

	Cl-
	LSD
	1
	2
	9.23500
	24.86167
	.713
	-41.3464
	59.8164

	
	
	
	3
	-23.80833
	24.86167
	.345
	-74.3898
	26.7731

	
	
	2
	1
	-9.23500
	24.86167
	.713
	-59.8164
	41.3464

	
	
	
	3
	-33.04333
	24.86167
	.193
	-83.6248
	17.5381

	
	
	3
	1
	23.80833
	24.86167
	.345
	-26.7731
	74.3898

	
	
	
	2
	33.04333
	24.86167
	.193
	-17.5381
	83.6248

	SO42-
	LSD
	1
	2
	79.86083
	64.37801
	.224
	-51.1172
	210.8389

	
	
	
	3
	42.95000
	64.37801
	.509
	-88.0281
	173.9281

	
	
	2
	1
	-79.86083
	64.37801
	.224
	-210.8389
	51.1172

	
	
	
	3
	-36.91083
	64.37801
	.570
	-167.8889
	94.0672

	
	
	3
	1
	-42.95000
	64.37801
	.509
	-173.9281
	88.0281

	
	
	
	2
	36.91083
	64.37801
	.570
	-94.0672
	167.8889

	NO3-
	LSD
	1
	2
	.40167
	8.79432
	.964
	-17.4905
	18.2938

	
	
	
	3
	4.05167
	8.79432
	.648
	-13.8405
	21.9438

	
	
	2
	1
	-.40167
	8.79432
	.964
	-18.2938
	17.4905

	
	
	
	3
	3.65000
	8.79432
	.681
	-14.2422
	21.5422

	
	
	3
	1
	-4.05167
	8.79432
	.648
	-21.9438
	13.8405

	
	
	
	2
	-3.65000
	8.79432
	.681
	-21.5422
	14.2422

	CO32-
	LSD
	1
	2
	-2.88583
	7.01939
	.684
	-17.1669
	11.3952

	
	
	
	3
	-2.18583
	7.01939
	.757
	-16.4669
	12.0952

	
	
	2
	1
	2.88583
	7.01939
	.684
	-11.3952
	17.1669

	
	
	
	3
	.70000
	7.01939
	.921
	-13.5811
	14.9811

	
	
	3
	1
	2.18583
	7.01939
	.757
	-12.0952
	16.4669

	
	
	
	2
	-.70000
	7.01939
	.921
	-14.9811
	13.5811

	HCO3-
	LSD
	1
	2
	3.16833
	14.41874
	.827
	-26.1668
	32.5035

	
	
	
	3
	-24.73167
	14.41874
	.096
	-54.0668
	4.6035

	
	
	2
	1
	-3.16833
	14.41874
	.827
	-32.5035
	26.1668

	
	
	
	3
	-27.90000
	14.41874
	.062
	-57.2351
	1.4351

	
	
	3
	1
	24.73167
	14.41874
	.096
	-4.6035
	54.0668

	
	
	
	2
	27.90000
	14.41874
	.062
	-1.4351
	57.2351





Table. S7 Statistical results of multiple comparisons of mineral fractions in 36 samples from Bayannur
	
	(I)
	(J)
	Mean difference (I-J)
	Std. error
	Sig. *
	95% confidence interval

	
	
	
	
	
	
	Lower bounder
	Upper bounder

	Qtz
	LSD
	1
	2
	7.50833
	3.90781
	.064
	-.4516
	15.4683

	
	
	
	3
	7.51136
	3.99564
	.069
	-.6275
	15.6502

	
	
	2
	1
	-7.50833
	3.90781
	.064
	-15.4683
	.4516

	
	
	
	3
	.00303
	3.99564
	.999
	-8.1358
	8.1419

	
	
	3
	1
	-7.51136
	3.99564
	.069
	-15.6502
	.6275

	
	
	
	2
	-.00303
	3.99564
	.999
	-8.1419
	8.1358

	Kfs
	LSD
	1
	2
	1.20833
	1.47262
	.418
	-1.7913
	4.2080

	
	
	
	3
	.67652
	1.50572
	.656
	-2.3905
	3.7436

	
	
	2
	1
	-1.20833
	1.47262
	.418
	-4.2080
	1.7913

	
	
	
	3
	-.53182
	1.50572
	.726
	-3.5989
	2.5352

	
	
	3
	1
	-.67652
	1.50572
	.656
	-3.7436
	2.3905

	
	
	
	2
	.53182
	1.50572
	.726
	-2.5352
	3.5989

	Pl
	LSD
	1
	2
	2.02500
	3.32331
	.547
	-4.7444
	8.7944

	
	
	
	3
	-1.11136
	3.39800
	.746
	-8.0329
	5.8101

	
	
	2
	1
	-2.02500
	3.32331
	.547
	-8.7944
	4.7444

	
	
	
	3
	-3.13636
	3.39800
	.363
	-10.0579
	3.7851

	
	
	3
	1
	1.11136
	3.39800
	.746
	-5.8101
	8.0329

	
	
	
	2
	3.13636
	3.39800
	.363
	-3.7851
	10.0579

	Cal
	LSD
	1
	2
	2.90833
	3.43066
	.403
	-4.0797
	9.8964

	
	
	
	3
	3.82576
	3.50777
	.284
	-3.3193
	10.9708

	
	
	2
	1
	-2.90833
	3.43066
	.403
	-9.8964
	4.0797

	
	
	
	3
	.91742
	3.50777
	.795
	-6.2277
	8.0625

	
	
	3
	1
	-3.82576
	3.50777
	.284
	-10.9708
	3.3193

	
	
	
	2
	-.91742
	3.50777
	.795
	-8.0625
	6.2277

	Dol
	LSD
	1
	2
	.10833
	1.20411
	.929
	-2.3444
	2.5610

	
	
	
	3
	1.67652
	1.23117
	.183
	-.8313
	4.1843

	
	
	2
	1
	-.10833
	1.20411
	.929
	-2.5610
	2.3444

	
	
	
	3
	1.56818
	1.23117
	.212
	-.9396
	4.0760

	
	
	3
	1
	-1.67652
	1.23117
	.183
	-4.1843
	.8313

	
	
	
	2
	-1.56818
	1.23117
	.212
	-4.0760
	.9396

	Clay
	LSD
	1
	2
	-9.33333*
	4.53225
	.048
	-18.5652
	-.1014

	
	
	
	3
	-9.00455
	4.63411
	.061
	-18.4439
	.4348

	
	
	2
	1
	9.33333*
	4.53225
	.048
	.1014
	18.5652

	
	
	
	3
	.32879
	4.63411
	.944
	-9.1106
	9.7682

	
	
	3
	1
	9.00455
	4.63411
	.061
	-.4348
	18.4439

	
	
	
	2
	-.32879
	4.63411
	.944
	-9.7682
	9.1106

	* The mean difference is significant at the 0.05 level.

	Table. S8 Statistical results of multiple comparisons of the content of major elements in 36 samples 
from Bayannur
	


	(I)
	(J)
	Mean difference (I-J)
	Std. error
	Sig. *
	95% confidence interval

	
	
	
	
	
	
	Lower bounder
	Upper bounder

	K2O
	LSD
	1
	2
	-.00137
	.10398
	.990
	-.2132
	.2104

	
	
	
	3
	-.06086
	.10632
	.571
	-.2774
	.1557

	
	
	2
	1
	.00137
	.10398
	.990
	-.2104
	.2132

	
	
	
	3
	-.05950
	.10632
	.580
	-.2761
	.1571

	
	
	3
	1
	.06086
	.10632
	.571
	-.1557
	.2774

	
	
	
	2
	.05950
	.10632
	.580
	-.1571
	.2761

	Na2O
	LSD
	1
	2
	.19154
	.11211
	.097
	-.0368
	.4199

	
	
	
	3
	.09634
	.11463
	.407
	-.1372
	.3298

	
	
	2
	1
	-.19154
	.11211
	.097
	-.4199
	.0368

	
	
	
	3
	-.09520
	.11463
	.412
	-.3287
	.1383

	
	
	3
	1
	-.09634
	.11463
	.407
	-.3298
	.1372

	
	
	
	2
	.09520
	.11463
	.412
	-.1383
	.3287

	CaO
	LSD
	1
	2
	-.29628
	.42816
	.494
	-1.1684
	.5759

	
	
	
	3
	.30578
	.43778
	.490
	-.5860
	1.1975

	
	
	2
	1
	.29628
	.42816
	.494
	-.5759
	1.1684

	
	
	
	3
	.60206
	.43778
	.179
	-.2897
	1.4938

	
	
	3
	1
	-.30578
	.43778
	.490
	-1.1975
	.5860

	
	
	
	2
	-.60206
	.43778
	.179
	-1.4938
	.2897

	MgO
	LSD
	1
	2
	-.15424
	.22655
	.501
	-.6157
	.3072

	
	
	
	3
	-.19135
	.23165
	.415
	-.6632
	.2805

	
	
	2
	1
	.15424
	.22655
	.501
	-.3072
	.6157

	
	
	
	3
	-.03711
	.23165
	.874
	-.5090
	.4347

	
	
	3
	1
	.19135
	.23165
	.415
	-.2805
	.6632

	
	
	
	2
	.03711
	.23165
	.874
	-.4347
	.5090

	Fe2O3
	LSD
	1
	2
	-.20007
	.40102
	.621
	-1.0169
	.6168

	
	
	
	3
	-.20550
	.41003
	.620
	-1.0407
	.6297

	
	
	2
	1
	.20007
	.40102
	.621
	-.6168
	1.0169

	
	
	
	3
	-.00542
	.41003
	.990
	-.8406
	.8298

	
	
	3
	1
	.20550
	.41003
	.620
	-.6297
	1.0407

	
	
	
	2
	.00542
	.41003
	.990
	-.8298
	.8406

	Al2O3
	LSD
	1
	2
	.11863
	.76255
	.877
	-1.4346
	1.6719

	
	
	
	3
	-.00789
	.77969
	.992
	-1.5961
	1.5803

	
	
	2
	1
	-.11863
	.76255
	.877
	-1.6719
	1.4346

	
	
	
	3
	-.12652
	.77969
	.872
	-1.7147
	1.4616

	
	
	3
	1
	.00789
	.77969
	.992
	-1.5803
	1.5961

	
	
	
	2
	.12652
	.77969
	.872
	-1.4616
	1.7147

	MnO
	LSD
	1
	2
	-.00521
	.00756
	.495
	-.0206
	.0102

	
	
	
	3
	-.00326
	.00773
	.676
	-.0190
	.0125

	
	
	2
	1
	.00521
	.00756
	.495
	-.0102
	.0206

	
	
	
	3
	.00195
	.00773
	.802
	-.0138
	.0177

	
	
	3
	1
	.00326
	.00773
	.676
	-.0125
	.0190

	
	
	
	2
	-.00195
	.00773
	.802
	-.0177
	.0138

	TiO2
	LSD
	1
	2
	-.09119*
	.03122
	.006
	-.1548
	-.0276

	
	
	
	3
	-.12500*
	.03192
	.000
	-.1900
	-.0600

	
	
	2
	1
	.09119*
	.03122
	.006
	.0276
	.1548

	
	
	
	3
	-.03380
	.03192
	.298
	-.0988
	.0312

	
	
	3
	1
	.12500*
	.03192
	.000
	.0600
	.1900

	
	
	
	2
	.03380
	.03192
	.298
	-.0312
	.0988

	P2O5
	LSD
	1
	2
	.01242
	.01209
	.312
	-.0122
	.0370

	
	
	
	3
	-.00450
	.01236
	.718
	-.0297
	.0207

	
	
	2
	1
	-.01242
	.01209
	.312
	-.0370
	.0122

	
	
	
	3
	-.01692
	.01236
	.181
	-.0421
	.0083

	
	
	3
	1
	.00450
	.01236
	.718
	-.0207
	.0297

	
	
	
	2
	.01692
	.01236
	.181
	-.0083
	.0421

	SiO2
	LSD
	1
	2
	.42578
	1.60276
	.792
	-2.8389
	3.6905

	
	
	
	3
	.19624
	1.63878
	.905
	-3.1419
	3.5343

	
	
	2
	1
	-.42578
	1.60276
	.792
	-3.6905
	2.8389

	
	
	
	3
	-.22954
	1.63878
	.889
	-3.5676
	3.1086

	
	
	3
	1
	-.19624
	1.63878
	.905
	-3.5343
	3.1419

	
	
	
	2
	.22954
	1.63878
	.889
	-3.1086
	3.5676

	* The mean difference is significant at the 0.05 level.








Table. S9 Characteristics of rare earth elements in surface soil of Bayannur
	Sample 
ID
	∑REE
	LREE
	HREE
	LREE/
HREE
	(La/Yb)N
	(La/Sm)N
	(Gd/Yb)N
	δCe*
	δEu
	(SmN + GdN)/2
	LaN + PrN)/2

	1
	151.16
	135.71
	15.45
	8.78 
	1.06 
	0.80 
	1.61 
	1.04 
	0.89 
	1.36 
	0.95 

	2
	148.06
	131.78
	16.28
	8.05 
	1.03 
	0.69 
	1.87 
	1.02 
	0.85 
	1.52 
	0.93 

	4
	142.93
	129.06
	13.87
	9.30 
	1.13 
	0.83 
	1.61 
	1.02 
	0.89 
	1.24 
	0.93 

	5
	147.25
	131.53
	15.72
	8.37 
	0.97 
	0.78 
	1.52 
	1.04 
	0.89 
	1.36 
	0.93 

	6
	132.55
	118.53
	14.02
	8.45 
	0.94 
	0.77 
	1.42 
	1.06 
	0.92 
	1.20 
	0.84 

	7
	147.9
	132.8
	15.1
	8.79 
	1.04 
	0.78 
	1.61 
	1.04 
	0.90 
	1.36 
	0.94 

	8
	149.03
	134.78
	14.25
	9.46 
	1.11 
	0.83 
	1.54 
	1.04 
	0.90 
	1.27 
	0.96 

	9
	156.45
	141.28
	15.17
	9.31 
	1.13 
	0.83 
	1.65 
	1.05 
	0.92 
	1.37 
	1.00 

	10
	132.13
	118.44
	13.69
	8.65 
	1.01 
	0.71 
	1.65 
	1.02 
	0.86 
	1.25 
	0.83 

	11
	153.53
	138.1
	15.43
	8.95 
	1.08 
	0.81 
	1.62 
	1.04 
	0.85 
	1.37 
	0.98 

	12
	145.33
	131.15
	14.18
	9.25 
	1.07 
	0.81 
	1.54 
	1.05 
	0.90 
	1.26 
	0.92 

	13
	166.35
	150.3
	16.05
	9.36 
	1.13 
	0.86 
	1.57 
	1.04 
	0.88 
	1.41 
	1.07 

	14
	167.97
	151.46
	16.51
	9.17 
	1.05 
	0.82 
	1.50 
	1.07 
	0.91 
	1.44 
	1.05 

	15
	156.41
	140.55
	15.86
	8.86 
	1.03 
	0.81 
	1.49 
	1.04 
	0.89 
	1.38 
	1.00 

	16
	154.69
	139.98
	14.71
	9.52 
	1.12 
	0.87 
	1.55 
	1.08 
	0.90 
	1.29 
	0.98 

	17
	134.98
	122.2
	12.78
	9.56 
	1.16 
	0.87 
	1.58 
	1.03 
	0.93 
	1.14 
	0.87 

	18
	128.82
	115.67
	13.15
	8.80 
	1.04 
	0.80 
	1.54 
	1.05 
	0.92 
	1.14 
	0.81 

	19
	179.67
	161.5
	18.17
	8.89 
	1.07 
	0.78 
	1.67 
	1.04 
	0.88 
	1.65 
	1.14 

	20
	125.99
	109.97
	16.02
	6.86 
	0.80 
	0.61 
	1.61 
	1.04 
	0.88 
	1.39 
	0.76 

	21
	142.5
	126.88
	15.62
	8.12 
	0.95 
	0.74 
	1.56 
	1.04 
	0.87 
	1.38 
	0.89 

	22
	120.11
	107.08
	13.03
	8.22 
	0.94 
	0.77 
	1.41 
	1.02 
	0.91 
	1.11 
	0.77 

	23
	148.87
	133.33
	15.54
	8.58 
	1.01 
	0.76 
	1.52 
	1.04 
	0.83 
	1.38 
	0.95 

	24
	136.43
	122.21
	14.22
	8.59 
	1.00 
	0.80 
	1.49 
	1.04 
	0.92 
	1.23 
	0.87 

	25
	132.25
	119.16
	13.09
	9.10 
	1.07 
	0.82 
	1.51 
	1.01 
	0.90 
	1.17 
	0.86 

	26
	161.07
	145.16
	15.91
	9.12 
	1.09 
	0.78 
	1.58 
	1.02 
	0.86 
	1.45 
	1.03 

	27
	148.8
	133.55
	15.25
	8.76 
	1.02 
	0.77 
	1.52 
	1.03 
	0.85 
	1.35 
	0.95 

	28
	128.45
	114.96
	13.49
	8.52 
	0.98 
	0.78 
	1.46 
	1.05 
	0.92 
	1.17 
	0.81 

	29
	157.21
	141.28
	15.93
	8.87 
	1.08 
	0.81 
	1.60 
	1.00 
	0.85 
	1.42 
	1.02 

	30
	89.16
	81.1
	8.06
	10.06 
	1.24 
	0.66 
	2.06 
	1.17 
	0.93 
	0.80 
	0.54 

	31
	148.16
	132.27
	15.89
	8.32 
	0.96 
	0.76 
	1.51 
	1.07 
	0.89 
	1.38 
	0.93 

	32
	111.82
	101.18
	10.64
	9.51 
	1.17 
	0.87 
	1.61 
	1.04 
	1.06 
	0.95 
	0.72 

	33
	227.45
	205.63
	21.82
	9.42 
	1.22 
	0.86 
	1.69 
	1.02 
	0.87 
	1.96 
	1.47 

	34
	155.34
	139.84
	15.5
	9.02 
	1.07 
	0.81 
	1.53 
	1.05 
	0.90 
	1.36 
	0.99 

	35
	169.78
	151.7
	18.08
	8.39 
	0.96 
	0.75 
	1.50 
	1.06 
	0.87 
	1.57 
	1.07 

	36
	128.23
	115.11
	13.12
	8.77 
	1.05 
	0.80 
	1.57 
	1.04 
	0.90 
	1.16 
	0.81 

	Min
	89.16
	81.10
	8.06
	6.86
	0.80
	0.61
	1.41
	1.00
	0.83
	0.80 
	0.54 

	Max
	227.45
	205.63
	21.82
	10.06
	1.24
	0.87
	2.06
	1.17
	1.06
	1.96 
	1.47 

	Mean
	146.48
	131.58
	14.90
	8.85
	1.05
	0.79
	1.58
	1.04
	0.89
	1.32 
	0.93 


* (La/Yb)N, (La/Sm)N, (La/Sm)N denotes La/Yb, La/Sm,La/Sm normalized by chondrite, respectively; 
δEu = EuN/[(SmN + GdN)/2], δCe = CeN/[(LaN + PrN)/2], where EuN, SmN, GdN, CeN, LaN, PrN are the values normalized by chondrite.
Table. S10 DOM fluorescence parameter values and relative proportions of fluorescence components at each sampling point in Bayannur
	Sample ID
	BIX
	HIX
	Fl
	C1
	C2

	1
	1.23
	1.00
	0.00
	0.66
	0.34

	2
	0.63
	0.99
	0.00
	0.56
	0.44

	3
	0.19
	1.00
	0.00
	0.57
	0.43

	4
	0.25
	1.00
	2.01
	0.71
	0.29

	5
	0.24
	0.99
	3.85
	0.54
	0.46

	6
	0.25
	0.99
	3.86
	0.67
	0.33

	7
	0.35
	1.00
	0.00
	0.52
	0.48

	8
	0.25
	0.99
	0.00
	0.73
	0.27

	9
	1.12
	1.00
	0.00
	0.67
	0.33

	10
	1.56
	1.00
	2.91
	0.25
	0.75

	11
	0.07
	1.00
	0.00
	0.63
	0.37

	12
	1.30
	1.00
	0.00
	0.44
	0.56

	13
	0.54
	0.99
	2.99
	0.57
	0.43

	14
	1.44
	1.00
	0.00
	0.58
	0.42

	15
	0.65
	0.99
	0.00
	0.63
	0.37

	16
	0.81
	1.00
	0.00
	0.51
	0.49

	17
	0.91
	0.95
	0.00
	0.59
	0.41

	18
	0.70
	1.00
	0.00
	0.63
	0.37

	19
	0.21
	1.00
	1.27
	0.60
	0.40

	20
	0.08
	1.00
	0.00
	0.64
	0.36

	21
	1.09
	1.00
	3.53
	0.68
	0.32

	22
	0.99
	0.97
	2.12
	0.69
	0.31

	23
	0.48
	1.00
	0.00
	0.62
	0.38

	24
	0.44
	1.00
	3.59
	0.62
	0.38

	25
	0.26
	0.99
	3.31
	0.67
	0.33

	26
	0.30
	1.00
	3.59
	0.63
	0.37

	27
	0.32
	1.00
	0.00
	0.52
	0.48

	28
	0.45
	1.00
	0.00
	0.63
	0.37

	29
	0.44
	1.00
	1.54
	0.62
	0.38

	30
	0.10
	1.00
	0.00
	0.54
	0.46

	31
	1.18
	1.00
	0.00
	0.64
	0.36

	32
	0.13
	1.00
	0.00
	0.58
	0.42

	33
	0.44
	0.99
	2.67
	0.55
	0.45

	34
	0.69
	1.00
	0.00
	0.62
	0.38

	35
	1.24
	0.99
	2.14
	0.61
	0.39

	36
	0.08
	0.83
	0.00
	0.64
	0.36

	Min
	0.07 
	0.83 
	1.27 
	0.25 
	0.27 

	Max
	1.56 
	1.00 
	3.86 
	0.73 
	0.75 

	Mean
	0.59 
	0.99 
	1.09 
	0.60 
	0.40 



Table. S11 Comparison of physicochemical properties between Bayannur and nine uncultivated saline soils
	[bookmark: _Hlk191128416]
	Land Management
	Landscape type
	MAT (℃)
	MAP (mm)
	pH
	Major ions
	Major minerals

	Southern edge of Junggar Basin
	Uncultivated(a)
	Desert(a)
	6-10(b)
	150(b)
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	SO42- , Cl-(d)
	Quartz, Feldspar(a)

	Shanxi Loess Plateau
	Uncultivated(e)
	Wilderness grassland(e)
	7.9-8.9(e)
	400-460(e)
	7.21(f)
	
	Quartz,
Mica,
Feldspar,
Green discharge(g)

	Wuhai Shrub desert
	Uncultivated(h)
	Shrub desert(h)
	9(h)
	170(h)
	8.5(h)
	
	

	Denkou Desert
	Uncultivated(h)
	Desert(h)
	7.8(h)
	102(h)
	8.7(h)
	SO42- , Cl-(i)
	Quartz, Feldspar(i)

	Alxa Desert
	Uncultivated(j)
	Scrub or semi-scrub deserts(j)
	7.9-9.1(j)
	36-260(j)
	8.8(k)
	SO42-, Na+(l)
	Quartz, Feldspar(m)

	Klawer Mound
	Uncultivated(n)
	Large shallow mounds in arid zones(n)
	18-19(n)
	100-200(n)
	
	
	

	Minqin Desert
	Uncultivated(o)
	Mobile sand dune(o)
	7.4(o)
	113(o)
	9.07(o)
	Na+, SO42- Cl-(p)
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Sodium feldspar, Muscovite, Plagioclase,
Calcite(q)

	Atacama Desert
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	Hyper-arid zones of deserts(r)
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	<100(r)
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	Calcium feldspar, Quartz,
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Gypsum(t)

	Mu Us Desert
	Uncultivated(u)
	Quicksand(u)
	7(u)
	275(u)
	8.4-8.6(u)
	Na+, SO42- Cl-(v)
	Quartz, Feldspar(w)

	Bayannur
	Cultivated(x)
	Alluvial plain(x)
	3.2-7.2(y)
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	8.07-9.94
	SO42- , Na+
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Feldspar,
Clay,
Calcite,
Dolomite
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