	
	
	






Appendix A
List of Tables
[bookmark: _Hlk121060643]Table 1 Descriptive statistics of basic soil properties and the contents of As, Cr, and Cd in topsoil, manure, shoots and roots of vegetables in the study area
	Source                                                               
	Element
	N
	Unit
	Min
	Max
	Mean
	SD 
	CV(%)
	% of soil content
	Bacround
	Threshold

	






Soil
(0-20cm)
	PH
	33
	
	6.60
	8.13
	7.55
	.34
	4
	
	
	

	
	SOM
	33
	g kg-1
	7.17
	28.98
	18.33
	5.83
	32
	
	
	

	
	CEC
	33
	cmo1 kg-1
	7.68
	18.79
	12.63
	2.57
	20
	
	
	

	
	Clay
	31
	g kg-1
	146
	384
	241
	60
	25
	
	
	

	
	EC
	33
	mS cm-1
	.170
	1.83
	.58
	.44
	75
	
	
	

	
	sAs
	33
	ppm
	9.69
	20.61
	12.94
	2.41
	19
	100.00
	8.4†
	20‡

	
	sCd
	33
	ppm
	.06
	1.22
	.22
	.19
	91
	100.00
	8.4†
	0.4‡

	
	sCr
	33
	ppm
	48
	96
	68
	11
	16
	100.00
	8.4†
	250‡

	
	exAs
	33
	ppm
	.07
	.37
	.19
	.08
	100
	1.40
	
	

	
	oxAs
	33
	ppm
	.70
	2.13
	1.21
	.27
	23
	9.40
	
	

	
	clAs
	33
	ppm
	.03
	1.06
	.38
	.25
	67
	2.90
	
	

	
	clCd
	33
	ppm
	.06
	.56
	.22
	.15
	59
	99.40
	
	

	
	clCr
	33
	ppm
	.00
	2.81
	.33
	.52
	158
	0.50
	
	

	
	clCu
	33
	ppm
	.28
	18.34
	6.28
	3.72
	14
	
	
	

	
	clNi
	33
	ppm
	.01
	3.26
	.97
	.90
	1
	
	
	

	
	clZn
	33
	ppm
	2.24
	54.89
	18.79
	11.70
	137
	
	
	

	
	clFe
	33
	ppm
	45.48
	54.89
	54.01
	3.00
	9
	
	
	

	
Roots
	rtAs
	33
	ppm
	.12
	1.68
	.53
	.35
	66
	4.10
	
	

	
	rtCd
	33
	ppm
	.06
	.56
	.25
	.15
	59
	116.30
	
	

	
	rtCr
	33
	ppm
	.08
	13.18
	1.91
	2.21
	116
	2.80
	
	

	Shoots 
(stems & leaves)

	stAs
	33
	ppm
	.02
	.48
	.19
	.13
	65
	1.50
	
	0.5§

	
	stCd
	33
	ppm
	.04
	.40
	.17
	.11
	67
	76.60
	
	0.5§

	
	stCr
	33
	ppm
	.18
	3.63
	1.33
	.94
	71
	1.90
	
	0.5§


†,Song et al., 2016; ‡PRC EPA, 2006a; §,PRC NHFPC, 2017.
SD, standard deviation; SOM, soil organic matter; CEC, cation-exchage capacity; EC, electrical conductivity;
Clay, <0.002mm soil particles; sAs, sCd and sCr refer to total soil As, Cd and Cr contents, respectively;
exAs, exchangeable soil As; oxAs, Ammonium oxalate extracted soil As; clFe, 0.5M HCL extracted soil iron;
clAs, clCd, clCr, clCu, clNi, and clZn refer to 0.1M HCL extracted soil As, Cd, Cr, Cu, Ni, and Zn, respectively.
[bookmark: _Hlk121060626]




Table 2 Pearson correlation coefficients of As, Cd and Cr in shoots and roots of vegetables and soils in the study area

	[bookmark: _Hlk121004978]Source
	Element
	Shoots (ppm)
	Roots (ppm)

	
	
	stAs
	stCd
	stCr
	rtAs
	rtCd
	rtCr

	


Shoots(33)
	stAs
	1.000
	-.015
	.480
	.710
	-.053
	.536

	
	stCd
	-.015
	1.000
	.291
	-.002
	.858
	-.005

	
	stCr
	.480
	.291
	1.000
	.212
	.214
	.301

	
	stCu
	-.147
	-.119
	.207
	-.155
	-.041
	-.113

	
	stNi
	.510
	.119
	.771
	.285
	.114
	.170

	
	stZn
	.095
	-.006
	.352
	-.180
	-.157
	-.153

	
	stFe
	.533
	.317
	.971
	.276
	.260
	.345

	


Root(33)
	rtAs
	.710
	-.002
	.212
	1.000
	.161
	.699

	
	rtCd
	-.053
	.858
	.214
	.161
	1.000
	.171

	
	rtCr
	.536
	-.005
	.301
	.699
	.171
	1.000

	
	rtCu
	-.022
	-.353
	-.139
	.192
	-.065
	.344

	
	rtNi
	.495
	-.019
	.327
	.709
	.211
	.878

	
	rtZn
	.232
	-.062
	.329
	.080
	-.072
	.008

	
	rtFe
	.546
	.051
	.350
	.730
	.234
	.950

	













Soil(33)
	PH
	-.124
	-.517
	-.105
	-.090
	-.400
	-.181

	
	CEC
	.336
	.129
	.110
	.265
	.105
	.310

	
	EC
	-.041
	.020
	.202
	-.086
	-.046
	-.092

	
	SOM
	.071
	0288
	.028
	.081
	.181
	.165

	
	Clay
	.282
	.036
	.267
	.299
	.096
	.210

	
	sAs
	-.085
	-.179
	-.119
	-.220
	-.228
	-.100

	
	sCd
	.130
	.034
	.345
	.179
	-.053
	.088

	
	sCr
	-.055
	-.098
	.154
	.037
	-.103
	.208

	
	sCu
	.321
	-.107
	.239
	.126
	-.146
	.216

	
	sNi
	-.049
	-.012
	.096
	-.033
	-.041
	.134

	
	sZn
	.191
	-.120
	-.003
	-.083
	-.229
	-.007

	
	exAs
	.454
	-.220
	.130
	.335
	-.161
	.323

	
	clAs
	.155
	.030
	-.031
	-.012
	-.002
	.245

	
	clCd
	-.052
	.859
	.213
	.161
	1.000
	.171

	
	clCr
	.027
	.413
	.130
	-.037
	.304
	.079

	
	clCu
	.202
	.298
	.016
	       .179
	.305
	.255

	
	clNi
	.115
	.551
	.010
	.088
	.512
	.076

	
	clZn
	.195
	-.354
	.008
	-.009
	-.449
	-.146

	
	clFe
	-.053
	-.333
	-.043
	-.022
	-.320
	-.390


SOM, soil organic matter
SOM, soil organic matter; CEC, cation-exchage capacity; EC, electrical conductivity;
Clay, <0.002mm soil particles; sAs, sCd and sCr refer to total soil As, Cd and Cr contents, respectively;
clAs, clCd, clCr, clCu, clNi, and clZn refer to 0.1M HCL extracted soil As, Cd, Cr, Cu, Ni, and Zn, respectively.
clFe, 0.5M HCL extracted soil iron; exAs, exchangeable soil As; 
All values in bold refer to statistically significant at p<0.05 level.



[bookmark: _Hlk121060607]Table 3 General regressions of contents of As, Cd, and Cr with relevant elements among shoots, roots and soils

	Variable
	Regression equation†
	Adjusted R2
	F test Sugbuf.
	Partual Signif. ‡
	N

	Shoots-Roots
	
	0.558
	<0.001
	<0.05
	33

	
	
	0.807
	<0.001
	<0.05
	33

	
	
	0.954
	<0.001
	<0.05
	33

	Roots-Soils
	
	0.649
	<0.001
	<0.001
	33

	
	
	1.000
	<0.001
	<0.001
	33

	
	
	0.900
	<0.001
	<0.01
	33

	Shoots-soils
	
	0.375
	<0.001
	<0.05
	33

	
	
	0.758
	<0.001
	<0.01
	33

	
	
	0.960
	<0.001
	<0.01
	33

	Shoots-Roots-Soils
	
	0.661
	<0.001
	<0.05
	33

	
	
	 0.836
	<0.001
	<0.05
	33

	
	
	0.940
	<0.001
	<0.001
	33


†,Including only variables whose partial significance is at p<0.05; ‡ All variables are tested at the signification level.
SOM, soil organic matter
clCd, clCr, clCu refer to 0.1M HCL extracted soil Cd, Cr and Cu, respectively; exAs, exchangeable soil As;
sCd, total soil Cd concentration; dtZn, 0.005M DTPA extracted soil Zn; clFe,0.5M HCL extracted soil iron;
CEC, PH, and SOM refer to soil pH, soil cation exchangeable capacity, and soil organic matter, respectively.

[bookmark: _Hlk121060703]









Table 4 Contents of As, Cd, Cr, and Fe in shoots and roots in association with soil variables for each vegetable species

	Source
	Element
	Unit
	Celery (n=7)
	Green onion (n=5)
	Pak choy (n=4)
	Rape (n=4)
	Spinach (n=5)
	Threshold

	
	
	
	Mean
	SD
	%†
	Mean
	SD
	%†
	Mean
	SD
	%†
	Mean
	SD
	%†
	Mean
	SD
	%†
	

	Shoots
	stAs
	ppm
	.24
	.13
	2.1
	.11
	.07
	.9
	.23
	.12
	1.4
	.14
	.11
	1.2
	.17
	.06
	1.4
	0.5‡

	
	stCd
	
	.16
	.11
	54
	.15
	.13
	53
	.25
	.15
	73
	.19
	.14
	77
	.17
	.07
	54
	0.2‡

	
	stCr
	
	1.62
	.80
	2.4
	.39
	.15
	.6
	1.52
	.94
	2.1
	1.27
	.76
	1.9
	1.59
	.58
	2.4
	0.5‡

	
	stFe
	
	655
	414
	1195
	99
	41
	180
	584
	489
	1116
	461
	339
	896
	519
	215
	972
	

	Roots
	rtAs
	
	.84
	.48
	7.3
	.40
	.20
	3
	.32
	.16
	2
	.40
	.28
	3
	.44
	.25
	4
	0.5‡

	
	rtCd
	
	.28
	.21
	93
	.24
	.18
	88
	.31
	.15
	89
	.22
	.15
	90
	.30
	.09
	95
	0.2‡

	
	rtCr
	
	3.37
	4.41
	4.9
	1.13
	.97
	2
	1.42
	.67
	2
	1.39
	1.10
	2
	2.02
	1.03
	3
	0.5‡

	
	rtFe
	
	1870
	2261
	3410
	386
	275
	702
	358
	199
	684
	538
	521
	1046
	507
	267
	950
	

	Soils (0−20cm)
	pH
	
	7.54
	.19
	
	7.44
	.38
	
	7.29
	.51
	
	7.48
	.35
	
	7.54
	.39
	
	

	
	SOM
	g kg-1
	16.3
	7.2
	
	20.4
	6.0
	
	22.7
	3.4
	
	18.6
	6.3
	
	16.5
	8.1
	
	

	
	CEC
	cmol kg-1
	12.4
	2.9
	
	11.9
	1.9
	
	14.0
	3.2
	
	12.5
	2.2
	
	12.2
	3.4
	
	

	
	EC
	mS cm-1
	.99
	.61
	
	.41
	.32
	
	.55
	.26
	
	.62
	.42
	
	.45
	.42
	
	

	
	sAs
	ppm
	11.6
	1.1
	100
	13.3
	2.3
	100
	16.1
	4.4
	100
	12.1
	2.5
	100
	12.2
	1.2
	100
	20§

	
	sCd
	
	.30
	.05
	100
	.28
	.08
	100
	.35
	.08
	100
	.25
	.05
	100
	.31
	.05
	100
	0.4§

	
	sCr
	
	68
	13
	100
	69
	9
	100
	72
	18
	100
	66
	14
	100
	67
	9
	100
	250§

	
	exAs
	
	.22
	.07
	1.9
	.18
	.05
	1.4
	.16
	.05
	1.0
	.19
	.01
	1.5
	.13
	.08
	1.1
	

	
	clAs
	
	.38
	.29
	3.3
	.47
	.18
	3.6
	.53
	.41
	3.3
	.47
	.30
	3.9
	.30
	.14
	2.5
	

	
	clCd
	
	.28
	.21
	93
	.24
	.18
	88
	.31
	.15
	89
	.22
	.15
	90
	.30
	.10
	95
	

	
	dtCd
	
	.12
	.09
	41
	.15
	.04
	53
	.11
	.06
	33
	.12
	.07
	51
	.10
	.05
	33
	

	
	clCr
	
	.24
	.22
	.4
	.33
	.34
	.5
	.36
	.43
	.5
	.43
	.27
	.6
	.69
	1.19
	1.0
	

	
	clCu
	
	1.42
	2.13
	
	2.07
	2.18
	
	2.01
	2.58
	
	1.77
	1.61
	
	1.12
	1.97
	
	

	
	clNi
	
	.89
	.74
	
	1.13
	.99
	
	1.39
	1.38
	
	1.12
	.88
	
	1.21
	1.13
	
	

	
	clZn
	
	18.2
	8.5
	
	17.2
	8.2
	
	14.8
	5.5
	
	20.6
	6.6
	
	13.7
	11.5
	
	

	
	clFe
	
	54.8
	3.3
	100
	55.0
	1.5
	100
	52.4
	2.9
	100
	51.4
	4.6
	100
	53.4
	2.1
	　
	

	†, Percentage of the sAs, sCd, sCr, and clFe concentrations in soils, respectively; ‡,  PRC NHFPC, 2017;  §, PRC EPA, 2006a. 

	SD, standard deviation; SOM, soil orgaic matter; CEC, cation-exchage capacity; EC, electrical conductivity;

	sAs, sCd and sCr refer to total soil As, Cd and Cr contents, respectively; aexAs, exchangeable soil As; clAs, clCd, clCr, clCu, clNi and clZn 

	refer to 0.1M HCL extracted soilAs, Cd, Cr, Cu, Ni, and Zn, respectively; clFe, 0.5M HCl extracted soil iron.














Table 5. Predictors for As, Cd, and Cr contents in shoots (stems & leaves) of vegetables between shoots and soils.
	
	

	Vegetable
	Standardized regression of shoots with soils†
	Adjusted R2 
	F test Signif.
	Partial Signif.‡
	Size of samples

	Green  onion
	stAs = -0.030 + 0.954stZn + 0.326stFe
	0.998
	< 0.001
	< 0.01
	5

	
	stCd = -0.020 + 0.994clCd
	0.984
	< 0.001
	< 0.01
	5

	
	stCr =  N/A
	
	
	
	

	Pak choy
	stAs = N/A
	
	
	
	

	
	stCd = -0.057 + 1.000clCd 
	0.999
	< 0.001
	< 0.01
	4

	
	stCr = 0.404+ 0.996stFe
	0.988
	< 0.01
	< 0.05
	4

	Rape
	stAs = N/A
	
	
	
	

	
	stCd = -0.17 + 0.996clCd
	0.988
	< 0.01
	<0.01
	4

	
	stCr = 0.248 + 0.993stFe
	0.980
	<0.01
	<0.01
	4

	
	stCr = 0.466 + 0.912stFe - 0.141stAs
	1.000
	< 0.01
	0.05
	4

	Spinach
	stAs  = 0.031 + 0.902stFe
	0.751
	< 0.05
	< 0.05
	5

	
	stCd = 0.096 + 0.930clNi
	0.820
	< 0.05
	< 0.05
	5

	
	stCr = 0.205 + 0.985stFe
	0.960
	<0.01
	<0.01
	5

	
	stCr = 0.257 + 0.900stFe + 0.192clCr
	1.000
	< 0.01
	<0.05
	5

	Celery
	stAs = 1.505 - 0.643clFe + 0.575stCr
	0.947
	< 0.001
	< 0.01
	7

	
	stCd = -0.176 + 1.227clCd + 0.400stZn
	0.984
	< 0.001
	<0.01
	7

	
	stCr = 0.396 + 0.963stFe
	0.913
	< 0.001
	< 0.01
	7

	†: Including only variables whose partial significance is at p<0.05 level;  

	‡: Refering to the least significant level of one of all variables.

	clCd, clCr, clCu, and clNi refer to 0.1M HCl extracteed soil Cd, Cr, Cu, and Ni, respectively; 

	clFe, 0.5M HCl extracted soil iron.
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