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Fig. S1 Location of sampling sites in paddy soils.
[image: ]
Fig. S2 Relationship between the concentration of Sr in soil and the concentration of bioavailable Sr in soil (A). Relationship between the concentration of Cs in soil and the concentration of bioavailable Cs in soil (B).
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Fig. S3 Classified by pH levels, the average extractable percentages of Sr (BSr/TSr) (A) and the average extractable percentages of Cs (BCs/TCs) (B).
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Fig. S4 The TF values of Sr from straw to leave (A), from root to straw (B), from soil to root (C) and the TF values of Cs from straw to leave (D), from root to straw (E), from soil to root (F). 
The abbreviations for sampling sites are same as in Table S1.
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Fig. S5 Variable importance of Sr (A) and Cs (B).

[image: ]
Fig. S6 The values for average accumulation concentration (AC) versus the local background value (BV) of Sr and Cs in different sites.
The abbreviations for sampling sites are same as in Table S1.


[bookmark: OLE_LINK1]Table S1. Physicochemical properties of the soils.
	Soil
	Locations
	pH
	OM (g kg-1)
	CEC (cmol kg-1)
	EC (ms cm-1)
	TN (g kg-1)
	TP (g kg-1)
	Sand (%)
	Slit (%)
	Clay (%)

	S1
	GD-JN
	5.03 ± 0.03
	21.84 ± 0.30
	21.00 ± 0.09
	0.32 ± 0.02
	2.30 ± 0.21
	0.92 ± 0.03
	16.86 ± 2.33
	72.23 ± 1.93
	10.91 ± 0.40

	S2
	JX-NC
	5.28 ± 0.03
	22.57 ± 0.52
	14.78 ± 0.09
	0.16 ± 0.01
	1.37 ± 0.14
	0.77 ± 0.02
	26.76 ± 1.67
	60.54 ± 1.36
	12.70 ± 0.31

	S3
	AH-SZ
	5.39 ± 0.05
	32.90 ± 1.21
	10.41 ± 0.13
	0.08 ± 0.01
	0.18 ± 0.09
	10.92 ± 0.81
	13.80 ± 2.60
	73.46 ± 6.01
	13.67 ± 1.32

	S4
	HLJ-HEB
	5.47 ± 0.03
	24.01 ± 0.57
	13.21 ± 0.07
	0.12 ± 0.01
	2.54 ± 0.23
	1.02 ± 0.09
	17.51 ± 3.71
	74.11 ± 1.15
	8.39 ± 1.15

	S5
	ZJ-QZ
	5.59 ± 0.01
	10.43 ± 1.05
	13.36 ± 0.02
	0.18 ± 0.02
	0.32 ± 0.02
	6.42 ± 0.38
	43.78 ± 4.71
	45.10 ± 2.95
	11.12 ± 1.76

	S6
	FJ-QZ
	5.60 ± 0.03
	13.36 ± 1.01
	14.39 ± 0.06
	0.12 ± 0.02
	1.91 ± 0.18
	1.68 ± 0.21
	42.76 ± 11.84
	49.79 ± 12.15
	7.46 ± 0.31

	S7
	AH-AQ
	5.74 ± 0.00
	27.61 ± 0.64
	13.10 ± 0.17
	0.06 ± 0.00
	1.60 ± 0.12
	0.76 ± 0.07
	28.66 ± 10.44
	63.51 ± 7.63
	7.83 ± 2.81

	S8
	JL-CC
	6.46 ± 0.04
	9.73 ± 0.10
	31.81 ± 0.11
	0.19 ± 0.01
	1.61 ± 0.17
	0.81 ± 0.10
	37.71 ± 0.62
	57.59 ± 0.64
	4.70 ± 0.03

	S9
	HN-QY
	6.62 ± 0.03
	22.56 ± 0.83
	13.90 ± 0.11
	0.19 ± 0.01
	1.63 ± 0.15
	0.58 ± 0.02
	35.07 ± 1.89
	56.73 ± 1.78
	8.20 ± 0.11

	S10
	TJ
	6.90 ± 0.00
	9.64 ± 0.45
	37.83 ± 0.32
	0.28 ± 0.02
	1.21 ± 0.09
	0.86 ± 0.04
	27.36 ± 7.74
	61.77 ±1 .86
	10.88 ± 5.88

	S11
	JS-SZ
	6.92 ± 0.02
	6.13 ± 0.79
	18.43 ± 0.09
	0.12 ± 0.01
	1.34 ± 0.11
	0.72 ± 0.02
	15.65 ± 4.07
	75.99 ± 1.92
	8.36 ± 2.15

	S12
	JS-XZ
	6.98 ± 0.02
	11.60 ± 0.27
	9.46 ± 0.13
	0.23 ± 0.01
	1.71 ± 0.21
	1.07 ± 0.17
	28.50 ± 4.22
	66.74 ± 3.36
	4.76 ± 0.87

	S13
	HN-XY
	6.99 ± 0.02
	21.84 ± 0.30
	21.43 ± 0.05
	0.09 ± 0.00
	0.91 ± 0.02
	0.47 ± 0.01
	16.42 ± 10.37
	75.14 ± 6.07
	8.44 ± 4.30

	S14
	SC-SN
	7.15 ± 0.03
	22.57 ± 0.52
	19.89 ± 0.17
	0.14 ± 0.01
	0.79 ± 0.02
	0.63 ± 0.01
	26.63 ± 8.16
	62.62 ± 6.99
	10.74 ± 1.17


[bookmark: OLE_LINK7][bookmark: OLE_LINK4]All data were present as means ± SD (n = 3). GD-JN, AH-SZ, FJ-QZ, ZJ-QZ, AH-AQ, HLJ-HEB, HN-QY, HN-XY, JS-SZ, JL-CC, JS-XZ, TJ, SC-SN and JX-NC represent Guangdong-Jiangmen, Anhui-Suzhou, Fujian-Quanzhou, Zhejiang-Quzhou, Anhui-Anqing, Heilongjiang-Harbin, Hunan-Qiyang, Henan-Xinyang, Jiangsu-Suzhou, Jilin-Changchun, Jiangsu-Xuzhou, Tianjin, Sichuan-Suining and Jiangxi-Nanchang, respectively. OM, CEC, EC, TN and TP represent organic matter, cation exchange capacity, electrical conductivity, total nitrogen and total phosphorus, respectively.

Table S2. Descriptive statistical results of Sr contents in soil (mg kg-1, N = 42).
	
	S1
	S2
	S3
	S4
	S5
	S6
	S7
	S8
	S9
	S10
	S11
	S12
	S13
	S14

	Mean
	37.44
	28.61
	27.02
	59.11
	28.94
	26.10
	35.37
	89.05
	35.58
	78.51
	45.48
	101.48
	49.35
	61.44

	Middle
	35.32
	28.08
	27.12
	58.71
	28.84
	25.61
	35.45
	88.18
	35.31
	78.35
	45.38
	101.54
	48.88
	61.19

	Min
	34.02
	27.77
	25.03
	55.70
	28.04
	22.59
	34.24
	87.18
	34.51
	77.24
	44.28
	100.14
	46.18
	60.19

	Max
	42.98
	29.98
	28.91
	62.93
	29.94
	29.94
	36.41
	91.78
	36.91
	79.94
	46.78
	102.74
	52.98
	62.93

	STD
	3.95
	0.98
	1.59
	2.97
	0.78
	3.08
	0.89
	1.98
	1.00
	1.11
	1.02
	1.06
	2.80
	1.13

	CV (%)
	10.56
	3.41
	5.87
	5.02
	2.69
	11.81
	2.51
	2.22
	1.41
	1.05
	2.80
	2.25
	5.67
	1.84

	BV
	26
	35
	97
	192
	53
	32
	97
	187
	160
	200
	132
	132
	160
	120


N, number of samples; BV, local soil background values (CNEMC, 1990); STD, standard deviation; CV, coefficient of variation. The abbreviations for sampling sites are same as in Table 1. 




Table S3. Descriptive statistical results of Cs contents in soil (mg kg-1, N = 42).
	[bookmark: _Hlk190625331]
	S1
	S2
	S3
	S4
	S5
	S6
	S7
	S8
	S9
	S10
	S11
	S12
	S13
	S14

	[bookmark: OLE_LINK3]Mean
	12.05
	10.76
	4.53
	5.84
	10.67
	6.16
	4.62
	5.68
	9.74
	7.55
	5.40
	4.41
	6.27
	9.52

	Middle
	11.88
	10.70
	4.59
	5.66
	10.74
	6.26
	4.69
	5.81
	9.71
	7.48
	5.40
	4.35
	6.33
	9.59

	Min
	11.08 
	10.50 
	4.22 
	5.00 
	10.34 
	5.26 
	4.29 
	5.11 
	9.51 
	7.18 
	5.30 
	4.05 
	6.03 
	9.09 

	Max
	13.18
	11.10
	4.79
	6.86
	10.94
	6.96
	4.89
	6.11
	9.99
	7.98
	5.50
	4.85
	6.46
	9.89

	STD
	0.87 
	0.25 
	0.24 
	0.77 
	0.25 
	0.70 
	0.25 
	0.42 
	0.33 
	0.33 
	0.20 
	0.08 
	0.18 
	0.33 

	CV (%)
	7.18%
	2.32%
	5.21%
	13.18%
	2.34%
	11.32%
	5.40%
	7.38%
	4.37%
	7.48%
	2.02%
	1.51%
	2.87%
	3.47%

	BV
	6.5
	12.99
	7.22
	6.58
	8.34
	6.44
	7.22
	5.97
	13.78
	7.4
	5.9
	5.9
	6.99
	9.48


N, number of samples; BV, local soil background values (CNEMC, 1990); STD, standard deviation; CV, coefficient of variation. The abbreviations for sampling sites are same as in Table S1.



Table S4. Physicochemical properties of field paddy soil.
	Soil locations
	pH
	TN (g kg-1)
	Clay (%)
	TCa (mg kg-1)
	CEC 
(cmol kg-1)
	[bookmark: OLE_LINK2]OM (g kg-1)
	TP (g kg-1)
	Sand (%)
	Silt (%)
	TK (g kg-1)

	Songyang
	4.67
	1.35
	1.97
	3.083
	12.87
	2.91
	0.51
	4.25
	378
	13.86

	Yongkang
	5.04
	1.28
	1.97
	2.312
	12.72
	3.149
	0.34
	4.3
	373
	15.66

	Qingzhou
	7.17
	0.91
	1.71
	14.16
	14.21
	1.405
	0.68
	2.98
	531
	17.47


The locations of soil samples are arranged in ascending order based on pH values. All data are represented as the mean of three replicates (n = 3).



Table S5. Statistical results for heavy metals in paddy soils (mg kg-1).
	
	
	Cd
	Cr
	Cu
	Mn
	Ni
	Pb
	Zn
	Sr
	Cs

	S1
	Min
	0.19 
	68.97 
	31.10 
	153.42 
	27.62 
	59.37 
	93.77 
	34.02 
	9.08 

	
	Max
	0.29 
	71.59 
	31.96 
	159.34 
	28.80 
	61.71 
	105.73 
	42.98 
	11.08 

	
	Mean ± SD
	0.23 ± 0.04
	70.19 ± 1.08
	31.46 ± 0.36
	157.05 ± 2.59
	28.31 ± 0.50
	60.24 ± 1.04
	98.63 ± 5.13
	37.44 ± 3.95
	10.08 ± 0.82

	
	CV
	18.13%
	1.53%
	1.15%
	1.65%
	1.77%
	1.73%
	5.20%
	10.56%
	8.10%

	S2
	Min
	70.19 
	19.93 
	104.04 
	12.95 
	22.00 
	35.25 
	37.61 
	27.77 
	9.70 

	
	Max
	83.51 
	24.12 
	122.00 
	22.09 
	34.87 
	59.09 
	59.00 
	29.98 
	11.70 

	
	Mean ± SD
	76.61 ± 5.45
	22.44 ± 1.80
	113.19 ± 7.34
	18.26 ± 3.88
	29.59 ± 5.50
	49.29 ± 10.19
	46.01 ± 9.32
	28.61 ± 0.98
	10.70 ± 0.82

	
	CV
	7.11%
	8.04%
	6.48%
	21.24%
	18.59%
	20.67%
	20.26%
	3.41%
	7.63%

	S3
	Min
	0.09 
	49.64 
	13.92 
	194.74 
	17.18 
	21.38 
	42.19 
	25.03 
	3.79 

	
	Max
	0.11 
	56.49 
	15.80 
	217.22 
	19.29 
	24.18 
	49.81 
	28.91 
	5.79 

	
	Mean ± SD
	0.1 ± 0.01
	53.92 ± 3.04
	15.10 ± 0.84
	207.23 ± 9,35
	18.52 ± 0.95
	22.99 ± 1.18
	46.54 ± 3.20
	27.02 ± 1.59
	4.79 ± 0.82

	
	CV
	7.99%
	5.65%
	5.56%
	4.51%
	5.12%
	5.14%
	6.88%
	5.87%
	17.06%

	S4
	Min
	0.12 
	52.75 
	16.54 
	606.51 
	22.32 
	15.00 
	61.05 
	55.70 
	4.66 

	
	Max
	0.13 
	55.71 
	17.23 
	629.80 
	23.35 
	15.43 
	63.78 
	62.93 
	6.66 

	
	Mean ± SD
	0.13 ± 0.00
	54.29 ± 1.21
	16.87 ± 0.28
	615.60 ± 10.17
	22.83 ± 0.42
	15.18 ± 0.18
	62.35 ± 1.12
	59.11 ± 2.97
	5.66 ± 0.82

	
	CV
	2.31%
	2.23%
	1.67%
	1.65%
	1.84%
	1.20%
	1.79%
	5.02%
	14.42%

	S5
	Min
	0.17 
	78.12 
	18.76 
	120.44 
	19.63 
	26.74 
	60.22 
	28.04 
	9.94 

	
	Max
	0.18 
	87.27 
	19.82 
	128.65 
	20.83 
	28.34 
	64.02 
	29.94 
	11.94 

	
	Mean ± SD
	0.18 ± 0.01
	82.64 ± 3.74
	19.39 ± 0.46
	125.51 ± 3.62
	20.35 ± 0.52
	27.80 ± 0.75
	62.59 ± 1.69
	28.04 ± 0.78
	10.94 ± 0.82

	
	CV
	3.26%
	4.52%
	2.36%
	2.88%
	2.57%
	2.69%
	2.69%
	2.69%
	7.46%

	S6
	Min
	0.30 
	22.15 
	28.93 
	638.74 
	9.43 
	62.18 
	123.80 
	22.59 
	4.26 

	
	Max
	0.35 
	22.37 
	30.35 
	696.83 
	9.89 
	66.20 
	132.95 
	30.09 
	6.26 

	
	Mean ± SD
	0.32 ± 0.02
	22.23 ± 0.10
	29.84 ± 0.65
	673.55 ± 25.08
	9.70 ± 0.19
	64.76 ± 1.83
	129.21 ± 3.92
	26.10 ± 3.08
	5.26 ± 0.82

	
	CV
	5.29%
	0.45%
	2.17%
	3.72%
	2.00%
	2.82%
	3.03%
	11.81%
	15.51%

	S7
	Min
	0.12 
	55.89 
	15.98 
	688.37 
	20.85 
	24.11 
	57.71 
	34.24 
	3.29 

	
	Max
	0.15 
	56.75 
	16.56 
	733.47 
	21.19 
	24.38 
	63.57 
	36.41 
	5.29 

	
	Mean ± SD
	0.14 ± 0.01
	56.21 ± 0.38
	16.19 ± 0.26
	709.61 ± 18.50
	21.01 ± 0.14
	24.21 ± 0.12
	60.65 ± 2.39
	35.37 ± 0.89
	4.29 ± 0.82

	
	CV
	8.35%
	0.68%
	1.62%
	2.61%
	0.67%
	0.51%
	3.95%
	2.51%
	19.05%

	S8
	Min
	0.15 
	48.21 
	19.30 
	463.13 
	25.81 
	18.53 
	59.41 
	87.18 
	4.11 

	
	Max
	0.17 
	51.28 
	20.50 
	608.36 
	27.88 
	19.50 
	66.49 
	91.78 
	6.11 

	
	Mean ± SD
	0.16 ± 0.01
	49.66 ± 1.26
	19.76 ± 0.53
	555.22 ± 65.37
	26.88 ± 0.85
	19.04 ± 0.40
	63.74 ± 3.10
	89.05 ± 1.98
	5.11 ± 0.82

	
	CV
	5.36%
	2.54%
	2.66%
	11.77%
	3.15%
	2.10%
	4.86%
	2.22%
	15.97%

	S9
	Min
	0.34 
	77.09 
	24.20 
	712.79 
	31.33 
	28.41 
	97.94 
	34.51 
	8.71 

	
	Max
	0.38 
	78.07 
	25.10 
	768.83 
	32.22 
	28.86 
	101.39 
	36.91 
	10.71 

	
	Mean ± SD
	0.35 ± 0.02
	77.70 ± 0.43
	24.53 ± 0.40
	731.87 ± 26.14
	31.77 ± 0.36
	28.59 ± 0.19
	99.96 ± 1.47
	35.58 ± 1.00
	9.71 ± 0.82

	
	CV
	4.78%
	0.56%
	1.65%
	3.57%
	1.14%
	0.67%
	1.47%
	2.80%
	8.41%

	S10
	Min
	0.29 
	101.42 
	40.30 
	994.81 
	51.20 
	26.67 
	87.21 
	77.24 
	6.48 

	
	Max
	0.31 
	103.33 
	41.41 
	1052.86 
	53.19 
	28.91 
	92.00 
	79.94 
	8.48 

	
	Mean ± SD
	0.30 ± 0.01
	102.66 ± 0.87
	40.89 ± 0.46
	1023.24 ± 23.71
	52.44 ± 0.88
	27.98 ± 0.95
	89.95 ± 2.01
	78.51 ± 1.11
	7.48 ± 0.82

	
	CV
	2.52%
	0.85%
	1.12%
	2.32%
	1.69%
	3.41%
	2.24%
	1.41%
	10.91%

	S11
	Min
	0.10 
	62.40 
	19.11 
	436.64 
	29.23 
	16.10 
	72.15 
	44.28 
	4.30 

	
	Max
	0.12 
	73.79 
	23.37 
	508.31 
	34.79 
	19.76 
	86.90 
	46.78 
	6.30 

	
	Mean ± SD
	0.11 ± 0.01
	69.93 ± 5.32
	21.74 ± 1.88
	483.21 ± 32.96
	32.89 ± 2.58
	18.39 ± 1.63
	81.31 ± 6.53
	45.48 ± 1.02
	5.30 ± 0.82

	
	CV
	8.79%
	7.61%
	8.63%
	6.82%
	7.86%
	8.86%
	8.03%
	2.25%
	15.40%

	S12
	Min
	0.13 
	42.30 
	16.58 
	430.59 
	23.97 
	13.56 
	54.96 
	100.14 
	3.05 

	
	Max
	0.14 
	44.83 
	18.29 
	444.37 
	25.48 
	15.38 
	58.48 
	102.74 
	5.05 

	
	Mean ± SD
	0.14 ± 0.00
	43.43 ± 1.05
	17.52 ± 0.71
	437.38 ± 5.63
	24.48 ± 0.71
	14.41 ± 0.75
	57.23 ± 1.61
	101.14 ± 1.06
	4.05 ± 0.82

	
	CV
	3.08%
	2.42%
	4.04%
	1.29%
	2.89%
	5.19%
	2.82%
	1.05%
	20.18%

	S13
	Min
	0.11 
	62.97 
	19.22 
	997.71 
	30.21 
	16.40 
	58.11 
	46.18 
	5.03 

	
	Max
	0.11 
	65.13 
	19.83 
	1090.12 
	31.20 
	17.25 
	58.71 
	52.98 
	7.03 

	
	Mean ± SD
	0.11 ± 0.00
	63.75 ± 0.98
	19.58 ± 0.26
	1052.72 ± 39.73
	30.80 ± 0.43
	16.77 ± 0.35
	58.35 ± 0.26
	49.35 ± 2.80
	6.03 ± 0.82

	
	CV
	2.49%
	1.54%
	1.33%
	3.77%
	1.39%
	2.12%
	0.45%
	5.67%
	13.54%

	S14
	Min
	0.19 
	54.18 
	17.28 
	564.76 
	35.28 
	19.07 
	67.87 
	60.19 
	8.09 

	
	Max
	0.20 
	55.68 
	18.31 
	655.53 
	36.99 
	19.89 
	68.81 
	62.93 
	10.09 

	
	Mean ± SD
	0.20 ± 0.00
	54.93 ± 0.61
	17.80 ± 0.42
	610.14 ± 37.06
	36.14 ± 0.70
	19.48 ± 0.33
	68.34 ± 0.38
	61.44 ± 1.13
	9.09 ± 0.82

	
	CV
	2.40%
	1.12%
	2.39%
	6.07%
	1.93%
	1.71%
	0.56%
	1.84%
	8.99%
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