Table S1. Information of the soybean varieties used in this study
	Code
	Full name
	Introduction (IT)
Number
	Usage
	Seed Coat 
Color
	Maturity Ecotype

	CHO
	Chamol
	
	Tofu, soy sauce, soybean paste
	Yellow
	Early

	CJ-3
	Cheongja-3
	214708
	Bakery ingredient, topper
	Black
	Mid-late

	DC
	Daechan
	333600
	Tofu, soy sauce, soybean paste
	Yellow
	Mid-late 

	DP-2
	Daepung-2
	332944
	Tofu, soy sauce, soybean paste
	Yellow
	Mid-late

	DW
	Daewon
	212859
	Soy sauce, soybean paste
	Yellow
	Mid-late 

	MS
	Miso
	333601
	Tofu
	Yellow
	Late 

	PSN
	Pungsannamul

	263156
	Bean sprout
	Yellow
	Mid-late 

	PW
	Pungwon
	229420
	Bean sprout
	Yellow
	Mid 

	SCJ
	Socheongja
	332945
	Bakery ingredient, topper
	Black
	Mid-late 

	SO
	Saeol
	203585
	Tofu
	Yellow
	Early 

	SP
	Seonpung
	263183
	Tofu, soy sauce, soybean paste
	Yellow
	Late 

	TK
	Taekwang
	212860
	Soy sauce, soybean paste
	Yellow
	Mid-late 

	UR
	Uram
	263167
	Tofu, soy sauce, soybean paste
	Yellow
	Mid-late
Late 


All soybean varieties originated from South Korea. The whole set of varieties in this study was obtained from the National Institute of Crop Science in South Korea (nics.go.kr). 12 soybean varieties (exception with Chamol) are given introduction number (IT) from the National Agrobiodiversity Center, National institute of Agricultural Sciences (genebank.rda.go.kr). information for period duration days were collected from the RDA web site (nongsaro.go.kr)



[bookmark: _GoBack]Table S2. Dates of sowing and harvesting for soybean varieties used in this study during the 2017-2019 growing seasons.
	Year
	Suwon
	Iksan
	Dalseong
	

	
	SD
	HD
	SD
	HD
	SD
	HD
	

	2017
	6/7
	10/20~10/31
	7/3-4
	10/20~10/31
	6/20
	10/20~10/31
	Chamol and Saeol, early maturity varieties were harvested during 9/15~10/3. 

	2018
	6/8
	10/20~10/31
	7/3-4
	10/20~10/31
	6/21
	10/20~10/31
	

	2019
	6/14
	10/20~10/31
	7/4-4
	10/20~10/31
	6/19
	10/20~10/31
	


 SD, sowing date; HD, harvesting date


Table S3. Climatic condition in Suwon, Iksan and Dalseong sites in South Korea during the 2017-2019 growing season 
	Monthly
	Precipitation (mm)a
	Average temperature (°C)b

	
	Suwon
	Iksan
	Dalseong
	Suwon
	Iksan
	Dalseong

	
	2017
	2018
	2019
	2017
	2018
	2019
	2017
	2018
	2019
	2017
	2018
	2019
	2017
	2018
	2019
	2017
	2018
	2019

	June
	26.5
	101
	58
	55
	121
	60.5
	112
	145
	138
	22.4
	22.5
	22.2
	22.3
	23
	21.8
	23.3
	23.3
	22.8

	July
	672
	215
	201
	283
	244
	193
	151
	175
	113
	26.5
	27.2
	25.8
	27
	21.7
	25.6
	27
	27.7
	25.3

	August
	349
	221
	123
	260
	438
	130
	173
	251
	95
	25.5
	28.1
	27
	25.8
	28
	26.7
	25.9
	27.6
	26.5

	September
	25.5
	124
	193
	93
	117
	193
	93
	130
	201
	21.2
	21.1
	22.5
	20.7
	20.9
	22.2
	20.4
	20.3
	22

	October
	28.5
	60
	71
	43
	137
	86
	49
	126
	175
	15.4
	12.5
	16.3
	15.2
	12.8
	15.9
	15.4
	13
	15.8


a Total volume of rainfall during one month
b Average value of daily temperature
Source: Agricultural Weather Information Service (http://weather.rda.go.kr)



Table S4. Contents of tocopherols and B vitamins in seeds of 13 soybean varieties grown in three locations in 2017
	Variety
	α-Toc
	β-Toc
	δ-Toc
	γ-Toc
	Total Toc
	B1
	B2
	B3
	B6

	Suwon
	
	
	
	
	
	
	
	
	

	CHO
	12.67 ± 1.41
	2.81 ± 0.06
	13.04 ± 0.62
	66.43 ± 5.65
	94.95 ± 7.39
	6.14 ± 0.20
	0.62 ± 0.10
	53.91 ± 2.18
	2.09 ± 0.13

	CJ-3
	11.05 ± 0.37
	2.26 ± 0.04
	10.50 ± 0.45
	77.22 ± 2.48
	101.03 ± 3.20
	4.43 ± 0.30
	0.80 ± 0.03
	55.03 ± 1.51
	2.93 ± 0.17

	DC
	15.32 ± 3.61
	3.15 ± 0.31
	11.22 ± 1.43
	78.42 ± 11.25
	108.12 ± 16.52
	5.96 ± 0.37
	0.92 ± 0.04
	51.45 ± 0.98
	2.27 ± 0.15

	DP-2
	20.54 ± 6.35
	2.78 ± 0.40
	10.40 ± 1.16
	89.87 ± 10.69
	123.58 ± 15.56
	5.22 ± 0.25
	0.87 ± 0.01
	53.71 ± 0.76
	2.63 ± 0.14

	DW
	7.57 ± 0.48
	1.71 ± 0.10
	13.76 ± 0.92
	82.49 ± 5.36
	105.52 ± 6.73
	4.86 ± 0.12
	0.73 ± 0.03
	45.74 ± 14.60
	2.66 ± 0.30

	MS
	15.84 ± 2.21
	4.20 ± 0.06
	9.58 ± 0.22
	52.58 ± 5.02
	82.20 ± 7.03
	5.39 ± 0.77
	0.77 ± 0.21
	54.16 ± 0.98
	2.27 ± 0.22

	PSN
	6.51 ± 0.73
	1.26 ± 0.02
	10.64 ± 0.40
	75.18 ± 8.42
	93.59 ± 8.99
	4.55 ± 0.14
	0.60 ± 0.08
	64.64 ± 1.78
	2.53 ± 0.09

	PW
	11.21 ± 1.70
	2.56 ± 0.10
	10.32 ± 0.62
	67.20 ± 7.45
	91.28 ± 9.54
	3.71 ± 0.13
	0.51 ± 0.09
	47.42 ± 1.32
	2.47 ± 0.31

	SCJ
	14.21 ± 1.06
	2.06 ± 0.02
	5.58 ± 0.29
	57.54 ± 3.01
	79.39 ± 4.07
	6.23 ± 0.25
	0.69 ± 0.20
	51.32 ± 0.74
	3.40 ± 0.06

	SO
	11.09 ± 2.28
	2.02 ± 0.10
	8.18 ± 0.47
	54.59 ± 7.34
	75.88 ± 10.18
	5.66 ± 0.79
	0.57 ± 0.08
	66.45 ± 7.87
	2.21 ± 0.04

	SP
	22.18 ± 0.68
	5.15 ± 0.02
	12.07 ± 0.27
	64.71 ± 1.77
	104.11 ± 2.11
	3.97 ± 0.28
	0.58 ± 0.07
	52.38 ± 1.30
	1.68 ± 0.25

	TK
	10.26 ± 1.43
	2.45 ± 0.12
	12.16 ± 0.72
	68.94 ± 9.62
	93.81 ± 11.86
	5.41 ± 0.36
	0.74 ± 0.02
	52.08 ± 2.10
	3.72 ± 0.40

	UR
	12.18 ± 0.15
	2.34 ± 0.05
	13.49 ± 0.79
	79.82 ± 2.09
	107.83 ± 2.80
	4.99 ± 0.24
	0.88 ± 0.01
	56.77 ± 0.87
	2.45 ± 0.20

	Iksan
	
	
	
	
	
	
	
	
	

	CHO
	1.47 ± 0.18
	0.98 ± 0.04
	4.06 ± 0.16
	7.14 ± 0.56
	13.64 ± 0.88
	4.66 ± 0.27
	0.65 ± 0.16
	52.98 ± 1.22
	2.50 ± 0.04

	CJ-3
	2.15 ± 0.86
	1.65 ± 0.57
	7.35 ± 0.55
	21.78 ± 1.11
	41.29 ± 15.92
	4.51 ± 1.14
	0.84 ± 0.08
	51.43 ± 1.54
	2.38 ± 0.29

	DC
	1.77 ± 0.07
	1.58 ± 0.01
	7.97 ± 0.45
	14.95 ± 1.15
	26.27 ± 1.61
	4.38 ± 0.22
	0.62 ± 0.04
	44.14 ± 1.32
	1.81 ± 0.13

	DP-2
	1.66 ± 0.20
	0.81 ± 0.02
	5.87 ± 0.23
	14.07 ± 1.25
	22.42 ± 1.69
	4.16 ± 0.34
	0.68 ± 0.14
	53.36 ± 3.77
	2.01 ± 0.07

	DW
	3.05 ± 0.93
	1.66 ± 0.09
	15.26 ± 0.54
	65.17 ± 6.56
	85.15 ± 7.51
	4.83 ± 0.36
	0.82 ± 0.03
	52.97 ± 0.35
	1.71 ± 0.13

	MS
	8.68 ± 1.28
	4.04 ± 0.19
	11.73 ± 0.71
	54.80 ± 3.32
	79.25 ± 2.90
	3.95 ± 0.06
	0.73 ± 0.13
	49.30 ± 1.17
	2.12 ± 0.12

	PSN
	1.80 ± 0.27
	0.92 ± 0.01
	8.14 ± 0.31
	28.17 ± 2.45
	39.03 ± 2.64
	3.28 ± 0.79
	1.01 ± 0.30
	53.31 ± 1.25
	2.06 ± 0.15

	PW
	3.16 ± 0.45
	2.63 ± 0.05
	9.77 ± 0.34
	40.59 ± 2.09
	56.14 ± 2.26
	3.65 ± 0.13
	0.55 ± 0.05
	51.71 ± 2.52
	2.28 ± 0.15

	SCJ
	3.90 ± 0.54
	1.53 ± 0.02
	5.91 ± 0.38
	33.06 ± 1.08
	44.40 ± 1.19
	4.48 ± 0.62
	0.87 ± 0.12
	48.47 ± 0.86
	2.86 ± 0.12

	SO
	1.92 ± 0.19
	1.23 ± 0.04
	6.40 ± 0.31
	14.44 ± 0.49
	23.99 ± 0.65
	6.58 ± 0.60
	0.76 ± 0.17
	53.93 ± 0.78
	2.46 ± 0.08

	SP
	2.53 ± 0.36
	3.11 ± 0.08
	11.63 ± 0.14
	27.72 ± 1.20
	44.99 ± 1.49
	3.69 ± 0.16
	0.84 ± 0.10
	51.47 ± 2.42
	2.04 ± 0.21

	TK
	2.23 ± 0.37
	1.87 ± 0.07
	12.23 ± 0.58
	43.00 ± 5.87
	59.32 ± 6.55
	5.12 ± 0.10
	0.56 ± 0.05
	49.18 ± 0.68
	2.84 ± 0.11

	UR
	1.51 ± 0.10
	1.00 ± 0.06
	7.31 ± 0.43
	14.29 ± 0.91
	24.11 ± 1.38
	3.43 ± 0.15
	0.59 ± 0.03
	52.85 ± 1.77
	2.17 ± 0.11

	Dalseong
	
	
	
	
	
	
	
	
	

	CHO
	4.15 ± 0.43
	2.23 ± 0.08
	9.93 ± 0.63
	38.31 ± 0.99
	54.63 ± 0.90
	5.70 ± 0.23
	0.78 ± 0.29
	62.16 ± 2.72
	1.64 ± 1.21

	CJ-3
	3.58 ± 1.20
	1.90 ± 0.21
	8.04 ± 0.69
	45.79 ± 6.50
	59.30 ± 8.17
	4.66 ± 0.01
	0.84 ± 0.14
	52.33 ± 5.39
	2.75 ± 0.04

	DC
	6.55 ± 1.41
	2.73 ± 0.12
	10.18 ± 0.93
	60.69 ± 11.50
	80.15 ± 13.70
	4.80 ± 0.25
	0.83 ± 0.08
	52.99 ± 4.60
	2.06 ± 0.11

	DP-2
	4.19 ± 0.12
	1.99 ± 0.07
	11.32 ± 0.87
	61.55 ± 1.73
	79.05 ± 2.19
	3.88 ± 0.22
	0.64 ± 0.08
	53.27 ± 5.80
	2.16 ± 0.12

	DW
	2.78 ± 0.16
	1.59 ± 0.05
	12.55 ± 1.21
	50.92 ± 3.98
	67.84 ± 3.06
	4.04 ± 0.61
	0.76 ± 0.08
	57.74 ± 4.76
	2.20 ± 0.20

	MS
	6.23 ± 1.37
	4.71 ± 0.33
	10.50 ± 0.41
	36.51 ± 5.77
	57.95 ± 7.21
	5.09 ± 0.28
	0.91 ± 0.21
	51.35 ± 4.91
	2.15 ± 0.08

	PSN
	2.30 ± 0.23
	1.28 ± 0.10
	9.57 ± 0.69
	47.58 ± 1.09
	71.23 ± 17.68
	4.09 ± 0.22
	1.02 ± 0.08
	57.68 ± 3.77
	1.94 ± 0.38

	PW
	5.29 ± 0.42
	2.50 ± 0.03
	8.86 ± 0.51
	47.73 ± 3.40
	64.38 ± 3.86
	3.71 ± 0.05
	0.97 ± 0.06
	57.98 ± 5.08
	2.63 ± 0.08

	SCJ
	5.38 ± 0.77
	1.98 ± 0.08
	6.64 ± 0.13
	41.52 ± 3.74
	55.52 ± 4.39
	4.96 ± 0.34
	0.83 ± 0.09
	51.30 ± 5.13
	2.74 ± 0.24

	SO
	3.18 ± 0.23
	1.43 ± 0.01
	7.56 ± 0.52
	38.32 ± 3.23
	50.48 ± 3.44
	5.80 ± 0.09
	1.13 ± 0.20
	60.98 ± 5.06
	2.41 ± 0.14

	SP
	6.36 ± 1.57
	4.53 ± 0.51
	10.52 ± 0.71
	42.35 ± 9.62
	78.59 ± 26.01
	3.49 ± 0.15
	0.60 ± 0.06
	59.43 ± 3.46
	2.25 ± 0.02

	TK
	4.28 ± 0.32
	1.90 ± 0.07
	10.90 ± 0.33
	55.29 ± 2.92
	72.37 ± 2.95
	5.51 ± 0.50
	0.94 ± 0.45
	59.73 ± 5.74
	2.24 ± 0.11

	UR
	4.66 ± 0.92
	2.42 ± 0.12
	12.04 ± 0.89
	50.23 ± 4.06
	69.36 ± 4.47
	4.62 ± 0.07
	0.77 ± 0.14
	56.11 ± 4.21
	2.05 ± 0.20





Table S5. Contents of tocopherols and B vitamins in seeds of 13 soybean varieties grown in three locations in 2018
	Variety
	α-Toc
	β-Toc
	δ-Toc
	γ-Toc
	Total Toc
	B1
	B2
	B3
	B6

	Suwon
	
	
	
	
	
	
	
	
	

	CHO
	9.36 ± 0.82
	2.58 ± 0.03
	11.81 ± 0.21
	53.34 ± 2.75
	77.09 ± 3.68
	4.90 ± 0.06
	0.92 ± 0.04
	59.78 ± 1.22
	4.00 ± 0.09

	CJ-3
	7.23 ± 0.76
	1.92 ± 0.03
	9.96 ± 0.18
	65.67 ± 5.11
	84.78 ± 6.03
	4.06 ± 0.10
	0.69 ± 0.05
	59.83 ± 1.27
	4.10 ± 0.01

	DC
	8.31 ± 0.66
	2.45 ± 0.05
	11.46 ± 0.24
	62.61 ± 3.19
	84.82 ± 4.02
	3.80 ± 0.04
	0.75 ± 0.03
	58.46 ± 0.05
	3.15 ± 0.06

	DP-2
	5.31 ± 0.29
	1.63 ± 0.04
	12.64 ± 0.51
	62.42 ± 4.34
	82.01 ± 5.11
	4.11 ± 0.14
	0.76 ± 0.07
	60.92 ± 0.73
	3.47 ± 0.09

	DW
	3.57 ± 0.14
	1.33 ± 0.03
	16.96 ± 0.67
	69.92 ± 4.64
	91.78 ± 5.41
	3.43 ± 0.06
	0.71 ± 0.05
	60.34 ± 0.88
	3.69 ± 0.19

	MS
	8.04 ± 0.74
	2.52 ± 0.01
	9.41 ± 0.43
	51.86 ± 2.58
	71.83 ± 2.87
	4.30 ± 0.24
	0.99 ± 0.11
	61.32 ± 1.50
	3.14 ± 0.07

	PSN
	3.81 ± 0.32
	1.14 ± 0.02
	11.20 ± 0.26
	63.78 ± 2.68
	79.94 ± 3.22
	3.76 ± 0.06
	0.79 ± 0.11
	62.95 ± 0.76
	3.77 ± 0.28

	PW
	11.01 ± 0.91
	2.44 ± 0.06
	8.59 ± 0.32
	56.90 ± 1.71
	78.94 ± 2.25
	3.21 ± 0.15
	0.94 ± 0.07
	58.97 ± 0.29
	3.76 ± 0.10

	SCJ
	7.61 ± 0.48
	2.38 ± 0.97
	9.31 ± 3.94
	51.18 ± 0.71
	71.36 ± 1.74
	4.53 ± 0.18
	0.92 ± 0.27
	61.23 ± 1.39
	5.07 ± 0.18

	SO
	10.41 ± 0.58
	2.08 ± 0.07
	7.39 ± 0.20
	49.02 ± 1.65
	68.89 ± 2.29
	7.93 ± 0.57
	0.82 ± 0.15
	57.68 ± 1.36
	4.01 ± 0.29

	SP
	6.64 ± 0.94
	2.33 ± 0.50
	12.43 ± 0.12
	54.89 ± 0.78
	79.95 ± 5.20
	3.34 ± 0.23
	1.10 ± 0.05
	58.23 ± 1.66
	3.18 ± 0.16

	TK
	6.21 ± 0.72
	2.03 ± 0.46
	12.74 ± 0.83
	61.86 ± 6.39
	82.84 ± 6.04
	4.06 ± 0.06
	0.67 ± 0.09
	58.30 ± 0.55
	3.70 ± 0.11

	UR
	6.21 ± 0.52 
	1.70 ± 0.03
	13.39 ± 0.18
	62.66 ± 3.91
	83.97 ± 4.55
	3.82 ± 0.08
	0.78 ± 0.04
	62.74 ± 1.45
	3.58 ± 0.13

	Iksan
	
	
	
	
	
	
	
	
	

	CHO
	12.98 ± 1.08
	3.16 ± 0.05
	13.72 ± 0.47
	65.55 ± 3.22
	95.42 ± 4.11
	3.65 ± 0.20
	1.10 ± 0.04
	59.84 ± 0.92
	3.89 ± 0.23

	CJ-3
	10.27 ± 1.32
	2.18 ± 0.04
	8.80 ± 0.31
	70.48 ± 2.90
	91.73 ± 3.74
	3.45 ± 0.27
	0.79 ± 0.11
	64.01 ± 2.85
	4.36 ± 0.28

	DC
	13.19 ± 2.03
	2.85 ± 0.07
	11.74 ± 0.62
	81.08 ± 7.26
	108.86 ± 9.71
	3.23 ± 0.13
	0.76 ± 0.08
	62.04 ± 2.03
	3.37 ± 0.07

	DP-2
	11.66 ± 1.39
	2.23 ± 0.08
	13.38 ± 0.69
	88.47 ± 8.70
	115.75± 10.76
	3.64 ± 0.20
	0.78 ± 0.04
	62.46 ± 1.51
	3.64 ± 0.08

	DW
	6.85 ± 0.89
	1.82 ± 0.04
	15.83 ± 0.81
	81.43 ± 7.06
	105.92 ± 8.21
	3.20 ± 0.09
	0.71 ± 0.05
	64.03 ± 1.61
	3.17 ± 0.04

	MS
	11.59 ± 2.32
	3.10 ± 0.02
	10.92 ± 0.46
	63.65 ± 5.21
	89.27 ± 7.30
	3.75 ± 0.19
	0.69 ± 0.05
	60.10 ± 0.88
	3.83 ± 0.15

	PSN
	7.07 ± 1.22
	1.48 ± 0.12
	11.83 ± 0.84
	79.39 ± 11.69
	99.77 ± 13.78
	3.76 ± 0.19
	0.94 ± 0.07
	64.64 ± 1.78
	3.40 ± 0.05

	PW
	15.62 ± 1.60
	2.43 ± 0.06
	8.40 ± 0.17
	75.77 ± 4.48
	102.22 ± 6.18
	3.31 ± 0.34
	0.82 ± 0.15
	63.15 ± 1.36
	4.20 ± 0.15

	SCJ
	13.21 ± 1.14
	2.14 ± 0.05
	7.30 ± 0.48
	71.16 ± 3.07
	93.81 ± 3.90
	4.10 ± 0.44
	0.92 ± 0.27
	58.88 ± 1.33
	4.71 ± 0.07

	SO
	14.89 ± 1.62
	2.87 ± 0.23
	11.68 ± 1.73
	70.17 ± 7.06
	99.60 ± 10.13
	4.82 ± 0.09
	0.92 ± 0.04
	62.40 ± 1.76
	4.26 ± 0.02

	SP
	13.74 ± 1.00
	4.09 ± 0.12
	14.46 ± 1.42
	67.03 ± 2.75
	99.32 ± 3.34
	3.29 ± 0.07
	1.00 ± 0.11
	62.56 ± 2.64
	3.04 ± 0.13

	TK
	8.46 ± 2.23
	1.75 ± 0.05
	12.96 ± 0.45
	83.09 ± 9.71
	106.26 ± 11.53
	3.32 ± 0.10
	0.67 ± 0.09
	56.79 ± 0.27
	3.45 ± 0.07

	UR
	10.34 ± 1.42
	2.45 ± 0.11
	13.78 ± 0.74
	73.25 ± 6.98
	99.82 ± 8.99
	3.46 ± 0.13
	0.75 ± 0.03
	61.03 ± 1.65
	3.23 ± 0.13

	Dalseong
	
	
	
	
	
	
	
	
	

	CHO
	7.96 ± 0.31
	2.97 ± 0.04
	12.01 ± 0.39
	45.87 ± 1.21
	68.81 ± 1.79
	4.99 ± 0.37
	0.70 ± 0.06
	61.38 ± 0.96
	4.81 ± 0.15

	CJ-3
	7.63 ± 1.10
	2.12 ± 0.16
	9.18 ± 0.65
	58.14 ± 4.60
	77.07 ± 6.36
	3.23 ± 0.09
	0.83 ± 0.21
	64.00 ± 0.34
	4.23 ± 0.47

	DC
	11.50 ± 0.21
	3.10 ± 0.09
	11.36 ± 0.53
	65.43 ± 2.03
	91.40 ± 2.78
	3.74 ± 0.07
	0.88 ± 0.33
	60.02 ± 1.23
	3.59 ± 0.27

	DP-2
	7.16 ± 0.48
	1.91 ± 0.03
	11.71 ± 0.10
	61.52 ± 1.23
	82.30 ± 1.39
	3.88 ± 0.39
	0.89 ± 0.08
	63.70 ± 2.75
	3.49 ± 0.38

	DW
	5.61 ± 0.58
	1.65 ± 0.05
	14.32 ± 0.09
	70.21 ± 4.04
	91.79 ± 4.53
	3.55 ± 0.26
	1.00 ± 0.23
	65.77 ± 2.16
	3.37 ± 0.12

	MS
	8.88 ± 0.25
	3.31 ± 0.09
	10.40 ± 0.31
	48.17 ± 1.75
	70.77 ± 1.87
	3.80 ± 0.11
	0.74 ± 0.10
	63.78 ± 1.04
	3.73 ± 0.13

	PSN
	5.21 ± 0.69
	1.24 ± 0.05
	11.36 ± 0.45
	68.68 ± 5.64
	86.49 ± 6.83
	3.65 ± 0.23
	1.13 ± 0.09
	63.71 ± 1.97
	3.52 ± 0.09

	PW
	12.90 ± 0.75
	2.84 ± 0.08
	9.34 ± 0.26
	62.78 ± 3.54
	87.85 ± 4.52
	3.07 ± 0.09
	0.97 ± 0.09
	61.68 ± 2.20
	4.26 ± 0.21

	SCJ
	11.64 ± 0.36
	2.20 ± 0.02
	6.19 ± 0.17
	50.95 ± 1.38
	70.98 ± 1.26
	3.55 ± 0.18
	0.91 ± 0.01
	60.76 ± 1.53
	4.54 ± 0.01

	SO
	7.25 ± 0.55
	2.15 ± 0.05
	9.43 ± 0.22
	46.68 ± 2.23
	65.50 ± 2.68
	5.87 ± 0.28
	0.82 ± 0.14
	62.97 ± 1.14 
	3.96 ± 0.08

	SP
	10.57 ± 0.59
	3.91 ± 0.01
	11.75 ± 0.28
	37.11 ± 19.52
	63.34 ± 19.17
	3.21 ± 0.09
	0.74 ± 0.16
	60.86 ± 2.61
	3.42 ± 0.12

	TK
	6.26 ± 0.60
	1.98 ± 0.02
	13.12 ± 0.38
	63.60 ± 0.94
	84.96 ± 1.11
	4.37 ± 0.38
	0.73 ± 0.09
	60.24 ± 2.14
	3.99 ± 0.13

	UR
	7.71 ± 0.34
	2.41 ± 0.01
	13.01 ± 0.26
	56.37 ± 1.69
	79.50 ± 2.07
	3.41 ± 0.02
	1.01 ± 0.15
	66.44 ± 1.72
	3.45 ± 0.08





Table S6. Contents of tocopherols and B vitamins in seeds of 13 soybean varieties grown in three locations in 2019
	Variety
	α-Toc
	β-Toc
	δ-Toc
	γ-Toc
	Total Toc
	B1
	B2
	B3
	B6

	Suwon
	
	
	
	
	
	
	
	
	

	CHO
	7.04 ± 0.80
	2.68 ± 0.05
	10.86 ± 0.09
	40.06 ± 3.46
	60.64 ± 4.23
	5.53 ± 0.36
	0.99 ± 0.21
	58.01 ± 0.36
	3.43 ± 0.32

	CJ-3
	7.18 ± 1.53
	1.93 ± 0.10
	7.33 ± 0.48
	48.97 ± 7.06
	65.40 ± 9.14
	3.70 ± 0.10
	0.74 ± 0.14
	62.60 ± 4.34
	4.07 ± 0.45

	DC
	9.32 ± 2.08
	2.82 ± 0.18
	9.17 ± 0.65
	51.59 ± 7.70
	72.91 ± 10.59
	4.78 ± 0.21
	1.17 ± 0.06
	56.64 ± 3.01
	3.53 ± 0.01

	DP-2
	7.62 ± 1.68
	1.28 ± 0.48
	9.84 ± 0.47
	56.11 ± 5.92
	62.87 ± 20.24
	3.44 ± 0.19
	0.84 ± 0.08
	61.00 ± 3.81
	4.20 ± 0.72

	DW
	3.54 ± 0.93
	1.28 ± 0.17
	13.43 ± 1.14
	55.11 ± 10.90
	73.36 ± 13.13
	3.29 ± 0.10
	0.67 ± 0.13
	54.92 ± 11.37
	3.63 ± 0.32

	MS
	7.02 ± 1.61
	2.96 ± 0.29
	9.30 ± 0.85
	38.50 ± 6.27
	57.78 ± 8.98
	4.14 ± 0.04
	0.84 ± 0.06
	59.19 ± 2.32
	3.61 ± 0.04

	PSN
	4.72 ± 0.85
	1.07 ± 0.05
	8.88 ± 0.45
	57.06 ± 8.73
	71.74 ± 10.07
	3.68 ± 0.11
	0.82 ± 0.16
	61.63 ± 3.59
	3.46 ± 0.06

	PW
	8.73 ± 0.32
	2.21 ± 0.02
	7.45 ± 0.09
	48.45 ± 3.42
	66.83 ± 3.63
	3.44 ± 1.19
	0.89 ± 0.12
	57.04 ± 2.32
	3.31 ± 0.05

	SCJ
	10.14 ± 1.43
	1.85 ± 0.09
	4.99 ± 0.36
	41.29 ± 5.77
	58.27 ± 7.65
	5.40 ± 0.42
	0.93 ± 0.13
	62.12 ± 1.30
	3.71 ± 0.15

	SO
	6.65 ± 1.14
	2.45 ± 0.06
	8.53 ± 0.09
	36.80 ± 3.65
	54.44 ± 4.75
	5.72 ± 0.16
	0.88 ± 0.04
	59.90 ± 3.68
	3.37 ± 0.09

	SP
	7.85 ± 1.13
	3.61 ± 0.19
	10.88 ± 0.32
	39.38 ± 6.07
	61.73 ± 7.70
	3.19 ± 0.25
	1.05 ± 0.11
	57.83 ± 1.95
	3.38 ± 0.12

	TK
	5.76 ± 1.35
	1.46 ± 0.65
	9.54 ± 0.46
	50.68 ± 8.42
	67.45 ± 10.80
	3.89 ± 0.26
	0.76 ± 0.09
	56.43 ± 3.81
	2.98 ± 0.06

	UR
	5.72 ± 0.94
	1.63 ± 0.08
	10.40 ± 0.79
	51.88 ± 0.18
	69.63 ± 7.96
	3.54 ± 0.23
	0.83 ± 0.26
	59.29 ± 5.10
	3.25 ± 0.22

	Iksan
	
	
	
	
	
	
	
	
	

	CHO
	9.88 ± 1.10
	3.07 ± 0.12
	10.24 ± 0.70
	43.30 ± 4.98
	66.50 ± 6.82
	8.02 ± 0.47
	0.86 ± 0.13
	59.84 ± 0.92
	3.19 ± 0.36

	CJ-3
	9.22 ± 0.64
	1.91 ± 0.06
	7.64 ± 0.46
	64.51 ± 5.61
	83.27 ± 6.76
	5.04 ± 0.15
	1.93 ± 0.09
	64.01 ± 2.85
	3.68 ± 0.36

	DC
	12.40 ± 1.02
	2.35 ± 1.01
	9.87 ± 0.21
	62.42 ± 4.37
	87.04 ± 6.14
	4.43 ± 0.28
	1.49 ± 0.02
	62.04 ± 2.03
	4.24 ± 0.25

	DP-2
	9.11 ± 0.66
	1.82 ± 0.01
	10.38 ± 0.30
	66.50 ± 3.23
	87.81 ± 3.49
	4.22 ± 0.07
	1.17 ± 0.28
	62.46 ± 1.51
	3.50 ± 0.10

	DW
	5.48 ± 0.30
	1.38 ± 0.04
	12.87 ± 0.71
	70.18 ± 3.79
	89.91 ± 4.42
	3.97 ± 0.16
	0.83 ± 0.02
	64.03 ± 1.61
	2.85 ± 0.29

	MS
	10.09 ± 0.79
	3.55 ± 0.18
	9.01 ± 0.51
	41.29 ± 3.39
	63.96 ± 4.83
	4.08 ± 0.20
	1.42 ± 0.15
	60.10 ± 0.88
	3.50 ± 0.13

	PSN
	6.47 ± 0.34
	1.14 ± 0.03
	8.41 ± 0.25
	64.45 ± 0.90
	80.47 ± 0.80
	4.77 ± 0.12
	1.93 ± 0.16
	64.64 ± 1.78
	3.53 ± 0.06

	PW
	15.26 ± 0.68
	2.78 ± 0.04
	7.14 ± 0.18
	53.25 ± 2.80
	78.43 ± 3.33
	6.00 ± 0.11
	2.22 ± 0.11
	63.15 ± 1.36
	3.05 ± 0.08

	SCJ
	10.71 ± 0.02
	1.62 ± 0.05
	5.03 ± 0.27
	47.50 ± 2.46
	64.86 ± 2.76
	5.00 ± 0.41
	1.88 ± 0.06
	58.88 ± 1.33
	5.13 ± 0.17

	SO
	7.96 ± 0.94
	1.91 ± 0.10
	7.14 ± 0.29
	42.92 ± 4.81
	59.93 ± 6.01
	8.01 ± 0.15
	0.81 ± 0.01
	62.40 ± 1.76
	3.89 ± 0.40

	SP
	11.44 ± 3.49
	3.81 ± 0.87
	10.40 ± 1.26
	45.16 ± 1.22
	68.50 ± 17.44
	3.64 ± 0.23
	0.89 ± 0.10
	62.56 ± 2.64
	3.31 ± 0.14

	TK
	10.90 ± 0.46
	2.71 ± 0.05
	9.73 ± 0.45
	59.99 ± 3.96
	83.33 ± 4.53
	5.56 ± 0.22
	0.82 ± 0.10
	56.79 ± 0.27
	4.99 ± 0.08

	UR
	11.10 ± 0.95
	2.47 ± 0.10
	10.11 ± 0.71
	62.74 ± 7.31
	86.42 ± 8.95
	7.23 ± 0.22
	1.60 ± 0.04
	61.03 ± 1.65
	2.75 ± 0.17

	Dalseong
	
	
	
	
	
	
	
	
	

	CHO
	11.23 ± 1.72 
	4.52 ± 0.23
	11.42 ± 0.56
	41.38 ± 4.48
	68.55 ± 6.80
	5.79 ± 0.08
	0.78 ± 0.09
	55.44 ± 0.67
	4.61 ± 0.16

	CJ-3
	9.68 ± 0.79
	2.32 ± 0.08
	9.60 ± 0.25
	68.09 ± 4.31
	89.69 ± 5.25
	4.15 ± 0.18
	0.81 ± 0.14
	51.43 ± 2.52
	4.61 ± 0.84

	DC
	10.67 ± 0.78
	3.10 ± 0.07
	10.66 ± 0.19
	57.76 ± 1.82
	82.20 ± 2.71
	4.22 ± 0.05
	0.85 ± 0.05
	54.03 ± 0.61
	4.32 ± 0.09

	DP-2
	10.63 ± 1.03
	2.29 ± 0.06
	12.82 ± 0.03
	72.93 ± 2.91
	98.66 ± 4.01
	3.84 ± 0.19
	0.61 ± 0.01
	56.60 ± 0.64
	5.22 ± 0.37

	DW
	4.86 ± 2.43
	1.98 ± 0.04
	15.77 ± 0.14
	69.31 ± 3.23
	91.91 ± 5.48
	4.15 ± 0.12
	1.06 ± 0.03
	60.47 ± 2.20
	3.98 ± 0.41

	MS
	9.51 ± 1.41
	3.65 ± 0.10
	10.68 ± 0.13
	46.24 ± 3.03
	70.08 ± 4.44
	4.40 ± 0.50
	0.84 ± 0.17
	54.27 ± 4.71
	3.85 ± 0.23

	PSN
	6.14 ± 0.83
	1.14 ± 0.03
	10.16 ± 0.24
	72.29 ± 5.95
	89.72 ± 7.03
	4.06 ± 0.29
	0.88 ± 0.05
	56.65 ± 1.70
	4.13 ± 0.11

	PW
	13.37 ± 0.62
	3.14 ± 0.08
	8.74 ± 0.23
	57.47 ± 2.37
	82.72 ± 3.27
	3.87 ± 0.02
	0.85 ± 0.21
	59.13 ± 3.92
	4.80 ± 0.13

	SCJ
	10.75 ± 2.31
	1.94 ± 0.23
	6.04 ± 0.23
	47.14 ± 5.27
	65.87 ± 7.91
	4.89 ± 0.40
	0.83 ± 0.04
	56.67 ± 0.35
	5.58 ± 0.07

	SO
	9.19 ± 1.34
	2.70 ± 0.06
	8.92 ± 0.21
	46.92 ± 2.98
	67.72 ± 4.43
	7.18 ± 0.04
	0.87 ± 0.14
	46.22 ± 10.24
	4.05 ± 0.10

	SP
	12.20 ± 0.39
	4.61 ± 0.08
	13.58 ± 0.23
	53.76 ± 1.57
	84.16 ± 2.16
	3.82 ± 0.24
	0.84 ± 0.06
	52.58 ± 6.50
	4.00 ± 0.17

	TK
	8.76 ± 1.48
	2.72 ± 0.05
	12.96 ± 0.34
	64.75 ± 5.69
	89.19 ± 7.19
	4.54 ± 0.05
	0.95 ± 0.18
	54.73 ± 1.75
	3.74 ± 0.20

	UR
	9.12 ± 0.59
	2.64 ± 0.10
	12.81 ± 0.51
	61.98 ± 3.63
	86.55 ± 4.81
	4.26 ± 0.22
	0.83 ± 0.11
	58.91 ± 2.29
	3.80 ± 0.26



Table S7. Contents of isoflavone in seeds of 13 soybean varieties grown in three locations in 2017
	Variety
	Daidzein
	Daidzin
	Genistein
	Genistin
	Glycitein
	Glycitin
	Total

	Suwon
	
	
	
	
	
	
	

	CHO
	8.39 ± 0.19
	472.82 ± 10.97
	6.17 ± 0.14
	840.02 ± 18.60
	3.53 ± 0.08
	83.80 ± 1.92
	1414.74 ± 31.89

	CJ-3
	8.10 ± 0.16
	419.26 ± 7.57
	2.27 ± 0.04
	849.90 ± 16.07
	2.56 ± 0.05
	32.59 ± 0.64
	1314.67 ± 24.52

	DC
	4.61 ± 0.03
	575.71 ± 2.67
	3.41 ± 0.04
	924.06 ± 5.85
	1.23 ± 0.02
	88.01 ± 0.57
	1597.04 ± 9.15

	DP-2
	8.50 ± 0.09
	995.87 ± 13.46
	4.43 ± 0.06
	1456.87 ± 20.10
	2.58 ± 0.06
	121.24 ± 1.73
	2589.48 ± 35.49

	DW
	7.36 ± 0.08
	615.05 ± 10.74
	2.15 ± 0.03
	900.92 ± 15.34
	3.62 ± 0.06
	104.51 ± 1.83
	1633.62 ± 28.06

	MS
	5.83 ± 0.16
	708.80 ± 16.11
	1.86 ± 0.19
	783.08 ± 18.09
	0.23 ± 0.01
	70.05 ± 1.72
	1569.84 ± 36.00

	PSN
	9.39 ± 0.07
	561.80 ± 5.90
	2.22 ± 0.01
	802.03 ± 8.10
	2.24 ± 0.02
	73.13 ± 0.74
	1450.81 ± 14.83

	PW
	9.31 ± 0.05
	1012.33 ± 6.28
	2.85 ± 0.01
	1391.68 ± 7.99
	2.05 ± 1.06
	166.76 ± 0.98
	2584.99 ± 16.21

	SCJ
	4.04 ± 0.04
	435.51 ± 5.90
	1.79 ± 0.02
	760.31 ± 11.32
	8.52 ± 0.09
	58.44 ± 0.86
	1268.61 ± 18.22

	SO
	3.11 ± 0.02
	224.38 ± 1.69
	3.50 ± 0.02
	561.55 ± 4.34
	2.48 ± 0.01
	32.84 ± 0.19
	827.86 ± 6.21

	SP
	8.90 ± 0.07
	944.84 ± 8.67
	4.71 ± 0.03
	1217.14 ± 9.23
	9.12 ± 0.08
	111.51 ± 0.88
	2296.22 ± 18.60

	TK
	6.26 ± 1.07
	402.40 ± 6.15
	1.96 ± 0.03
	615.50 ± 9.59
	1.66 ± 0.03
	60.94 ± 1.05
	1088.72 ± 16.58

	UR
	8.93 ± 0.12
	1066.24 ± 14.80
	4.28 ± 0.06
	1339.07 ± 17.19
	3.08 ± 0.06
	120.61 ± 1.72
	2542.22 ± 33.70

	Iksan
	
	
	
	
	
	
	

	CHO
	11.24 ± 0.40
	415.70 ± 15.76
	5.81 ± 0.22
	692.69 ± 26.74
	3.29 ± 0.12
	58.24 ± 2.30
	1186.99 ± 45.55

	CJ-3
	23.10 ± 0.54
	499.78 ± 10.57
	5.13 ± 0.11
	997.92 ± 20.84
	2.58 ± 0.05
	11.89 ± 0.29
	1540.40 ± 32.38

	DC
	80.22 ± 1.68
	555.70 ± 11.20
	7.84 ± 0.17
	985.82 ± 20.02
	0.24 ± 0.01
	50.32 ± 1.07
	1680.14 ± 34.14

	DP-2
	19.10 ± 0.26
	829.22 ± 15.69
	7.54 ± 0.13
	1382.33 ± 26.79
	4.40 ± 0.13
	111.76 ± 2.22
	2354.34 ± 45.21

	DW
	53.76 ± 0.25
	776.15 ± 3.28
	5.54 ± 0.04
	1128.54 ± 5.27
	3.62 ± 0.03
	99.70 ± 0.46
	2067.32 ± 9.31

	MS
	17.39 ± 0.31
	712.08 ± 13.08
	5.47 ± 0.10
	896.42 ± 16.16
	0.24 ± 0.01
	15.06 ± 0.29
	1646.67 ± 29.98

	PSN
	58.58 ± 1.25
	632.86 ± 13.01
	6.03 ± 0.13
	946.40 ± 19.24
	1.61 ± 0.21
	67.27 ± 1.39
	1712.74 ± 35.22

	PW
	34.33 ± 0.78
	1152.32 ± 24.14
	6.98 ± 0.12
	1460.84 ± 29.99
	3.89 ± 0.09
	69.54 ± 1.55
	2727.91 ± 56.66

	SCJ
	30.63 ± 0.69
	615.31 ± 13.18
	5.28 ± 0.11 
	1084.05 ± 23.61
	9.88 ± 0.19
	25.88 ± 0.71 
	1771.03 ± 38.49

	SO
	9.44 ± 0.09
	246.15 ± 2.38
	4.36 ± 0.04
	475.74 ± 4.70
	3.11 ± 0.02
	33.46 ± 0.40
	772.26 ± 7.63

	SP
	16.14 ± 0.18
	950.61 ± 8.71
	8.36 ± 0.16
	1341.55 ± 12.76
	4.69 ± 0.04
	84.19 ± 0.82
	2405.54 ± 22.61

	TK
	22.46 ± 0.10
	373.18 ± 1.74
	4.19 ± 0.03
	538.24 ± 35.68
	4.02 ± 0.13
	35.46 ± 0.20
	977.55 ± 34.75

	UR
	36.46 ± 0.39
	1098.09 ± 7.02
	7.56 ± 0.07
	1522.36 ± 16.05
	1.96 ± 0.02
	46.25 ± 0.04
	2712.68 ± 23.56

	Dalseong
	
	
	
	
	
	
	

	CHO
	6.93 ± 0.14
	381.34 ± 9.48
	5.31 ± 0.12
	677.49 ± 17.22
	2.90 ± 0.08
	61.63 ± 1.61
	1135.58 ± 28.63

	CJ-3
	8.41 ± 0.05
	514.97 ± 4.06
	3.15 ± 0.03
	937.84 ± 8.01
	1.71 ± 0.02
	19.27 ± 0.14
	1485.35 ± 11.99

	DC
	8.14 ± 0.12
	639.30 ± 9.01
	5.75 ± 0.11
	1070.57 ± 15.44
	3.03 ± 0.10
	76.82 ± 1.11
	1803.61 ± 25.82

	DP-2
	11.62 ± 0.36
	961.93 ± 31.27
	5.37 ± 0.12
	1551.73 ± 46.95
	1.69 ± 0.64
	115.36 ± 3.93
	2647.70 ± 82.08

	DW
	9.69 ± 0.06
	860.01 ± 3.05
	3.56 ± 0.03
	1044.13 ± 9.64
	3.59 ± 0.97
	89.69 ± 0.45
	2010.65 ± 10.75

	MS
	7.32 ± 0.13
	695.43 ± 8.12
	3.00 ± 0.07
	785.23 ± 9.61
	2.38 ± 0.10
	35.67 ± 0.43
	1529.04 ± 18.44

	PSN
	13.80 ± 0.47
	626.14 ± 14.04
	3.69 ± 0.48
	794.07 ± 15.93
	12.57 ± 5.54
	45.12 ± 1.63
	1495.39 ± 35.35

	PW
	19.48 ± 1.11
	1008.44 ± 16.51
	13.70 ± 0.15
	1312.02 ± 22.17
	15.53 ± 0.22
	85.38 ± 1.46
	2454.55 ± 41.58

	SCJ
	6.20 ± 0.06
	442.12 ± 3.80
	2.80 ± 0.04
	695.84 ± 6.37
	9.36 ± 0.83
	60.81 ± 0.48
	1217.12 ± 9.87

	SO
	6.33 ± 0.14
	241.84 ± 5.29
	4.11 ± 0.05
	517.88 ± 11.46
	2.63 ± 0.07
	28.92 ± 0.68
	801.70 ± 17.66

	SP
	8.68 ± 0.06
	952.83 ± 8.81
	8.03 ± 0.05
	1303.41 ± 10.76
	12.29 ± 0.05
	84.42 ± 0.71
	2369.65 ± 20.40

	TK
	10.09 ± 0.36
	358.36 ± 8.54
	5.21 ± 0.40
	547.12 ± 14.85
	2.30 ± 0.77
	84.14 ± 2.58
	1007.22 ± 24.98

	UR
	14.54 ± 0.32
	1379.96 ± 20.82
	6.18 ± 0.60
	1458.72 ± 21.25
	2.87 ± 1.35
	71.14 ± 1.31
	2933.42 ± 42.96





Table S8. Contents of isoflavone in seeds of 13 soybean varieties grown in three locations in 2018
	Variety
	Daidzein
	Daidzin
	Genistein
	Genistin
	Glycitein
	Glycitin
	Total

	Suwon
	
	
	
	
	
	
	

	CHO
	7.86 ± 0.15
	770.98 ± 10.64
	5.08 ± 0.08
	1122.64 ± 12.31
	3.20 ± 0.04
	88.71 ± 1.00
	1998.46 ± 23.97

	CJ-3
	8.64 ± 0.23
	575.03 ± 18.36
	3.86 ± 0.08
	1126.53 ± 20.78
	8.51 ± 0.16
	55.44 ± 1.04
	1778.02 ± 40.64

	DC
	8.43 ± 0.10
	1114.23 ± 13.65
	5.78 ± 0.07
	1773.00 ± 22.06
	0.22 ± 0.00
	81.53 ± 1.25
	2983.19 ± 37.10

	DP-2
	13.14 ± 0.37
	1402.69 ± 36.57
	5.46 ± 0.15
	1999.96 ± 50.59
	1.85 ± 0.04
	190.53 ± 4.81
	3613.63 ± 92.51

	DW
	12.08 ± 0.11
	1140.49 ± 17.37
	6.30 ± 0.12
	1518.16 ± 22.19
	4.32 ± 0.08
	120.31 ± 1.81 
	2801.66 ± 41.69

	MS
	8.87 ± 0.17
	1112.17 ± 21.75
	3.40 ± 0.09
	1008.10 ± 19.26
	0.22 ± 0.01
	123.80 ± 2.50
	2256.57 ± 43.77

	PSN
	11.04 ± 0.08
	1080.56 ± 8.20
	3.98 ± 0.03
	1551.10 ± 10.65
	1.79 ± 0.03
	103.38 ± 0.84
	2751.85 ± 19.52

	PW
	11.91 ± 0.37
	1253.31 ± 35.93
	5.96 ± 0.18
	1585.83 ± 45.47
	3.15 ± 0.09
	208.41 ± 6.10
	3068.57 ± 88.14

	SCJ
	3.53 ± 0.04
	625.71 ± 8.19
	2.06 ± 0.06
	1031.89 ± 12.87
	7.84 ± 0.11
	84.31 ± 1.04
	1755.34 ± 22.29

	SO
	0.06 ± 0.01
	243.00 ± 3.39
	2.50 ± 0.03
	544.57 ± 8.11
	2.35 ± 0.03
	36.16 ± 0.55
	828.64 ± 12.11

	SP
	16.23 ± 0.49
	1297.76 ± 38.10
	11.09 ± 0.32
	2337.47 ± 68.88
	0.22 ± 0.01
	136.88 ± 4.06
	3799.65 ± 111.86

	TK
	5.94 ± 0.12
	757.78 ± 19.35
	3.08 ± 0.06
	1042.06 ± 25.84
	1.42 ± 0.03
	99.82 ± 2.56
	1910.10 ± 47.95

	UR
	12.15 ± 0.11
	1974.50 ± 22.12
	6.40 ± 0.09
	2259.60 ± 24.74
	2.99 ± 0.04
	86.61 ± 0.92
	4342.25 ± 47.96

	Iksan
	
	
	
	
	
	
	

	CHO
	6.37 ± 0.18
	764.27 ± 17.54
	3.82 ± 0.10
	1182.54 ± 27.82
	3.21 ± 0.08
	68.88 ± 1.56
	2029.10 ± 47.26

	CJ-3
	7.96 ± 0.13
	922.55 ± 14.06
	4.14 ± 0.07
	1506.39 ± 25.04
	1.86 ± 0.03
	113.63 ± 2.19
	2556.53 ± 41.50

	DC
	9.11 ± 0.08
	1067.78 ± 7.81
	6.08 ± 0.05
	1789.98 ± 13.79
	3.17 ± 0.21
	100.84 ± 0.89
	2976.96 ± 22.63

	DP-2
	12.43 ± 0.36
	1599.72 ± 47.23
	7.59 ± 0.21
	2231.93 ± 65.74
	3.93 ± 0.16
	149.92 ± 4.52
	4005.53 ± 118.21

	DW
	11.97 ± 0.35
	1288.03 ± 56.73
	6.10 ± 0.17
	1719.05 ± 51.37
	3.22 ± 0.12
	141.08 ± 3.80
	3169.45 ± 109.68

	MS
	57.81 ± 0.19
	1145.01 ± 3.61
	4.75 ± 0.02
	1303.46 ± 99.55
	0.23 ± 0.01
	38.12 ± 0.22
	2549.39 ± 97.74

	PSN
	13.06 ± 0.16
	1056.93 ± 22.55
	4.44 ± 0.08
	1466.30 ± 30.54
	1.35 ± 0.18
	71.83 ± 1.34
	2613.91 ± 54.72

	PW
	16.88 ± 0.32
	1650.18 ± 32.72
	7.60 ± 0.19
	2005.03 ± 39.08
	4.57 ± 0.09
	229.63 ± 4.67
	3913.89 ± 77.07

	SCJ
	3.19 ± 0.56
	817.53 ± 45.51
	2.83 ± 0.11
	1330.36 ± 54.95
	11.08 ± 0.44
	87.51 ± 9.90
	2252.50 ± 90.92

	SO
	5.01 ± 0.06
	417.79 ± 5.05
	5.32 ± 0.07
	983.19 ± 11.98
	2.67 ± 0.03
	34.06 ± 0.41
	1448.05 ± 17.60

	SP
	11.48 ± 0.13
	1219.20 ± 13.51
	7.37 ± 0.09
	1600.26 ± 17.86
	6.50 ± 0.08
	80.27 ± 0.94
	2925.09 ± 32.56

	TK
	7.74 ± 0.15
	830.54 ± 13.59
	3.97 ± 0.06
	1069.67 ± 17.79
	5.14 ± 0.07
	55.76 ± 1.49
	1972.82 ± 33.12

	UR
	12.15 ± 0.32
	1622.54 ± 38.20
	5.15 ± 0.13
	1892.52 ± 44.38
	1.65 ± 0.03
	101.00 ± 2.37
	3635.00 ± 85.44

	Dalseong
	
	
	
	
	
	
	

	CHO
	6.81 ± 0.06
	486.83 ± 5.43
	4.71 ± 0.05
	814.92 ± 10.01
	2.24 ± 0.02
	92.64 ± 1.14
	1408.16 ± 16.71

	CJ-3
	11.88 ± 0.17
	481.78 ± 8.05
	3.74 ± 0.03
	953.07 ± 11.38
	2.58 ± 0.02
	48.78 ± 0.65
	1501.82 ± 19.96

	DC
	9.09 ± 0.54
	874.96 ± 8.17
	5.22 ± 0.13
	1405.74 ± 14.78
	4.34 ± 1.97
	90.16 ± 0.89
	2389.52 ± 25.75

	DP-2
	11.67 ± 0.41
	1197.04 ± 41.29
	6.34 ± 0.23
	1826.07 ± 20.62
	1.38 ± 0.06
	154.47 ± 5.35
	2714.18 ± 882.40

	DW
	8.50 ± 0.19
	835.97 ± 10.07
	4.68 ± 0.02
	1292.99 ± 22.09
	4.46 ± 0.34
	104.00 ± 1.90
	2250.60 ± 34.03

	MS
	8.78 ± 0.07
	809.82 ± 5.12
	3.44 ± 0.28
	909.13 ± 6.20
	2.28 ± 0.67
	40.67 ± 0.28
	1774.12 ± 12.59

	PSN
	14.62 ± 0.33
	839.40 ± 18.35 
	5.39 ± 0.55
	1214.76 ± 26.51
	1.64 ± 0.03
	99.69 ± 2.24
	2175.50 ± 47.85

	PW
	8.27 ± 0.21
	1231.54 ± 29.50
	4.89 ± 0.11
	1664.96 ± 40.27
	10.99 ± 0.25
	162.91 ± 4.02
	3083.58 ± 74.35

	SCJ
	6.95 ± 0.09
	667.75 ± 6.04
	2.05 ± 0.04
	1072.45 ± 9.50
	12.42 ± 0.11
	88.42 ± 1.13
	1850.05 ± 16.57

	SO
	6.14 ± 0.19
	265.08 ± 6.97
	3.44 ± 0.09
	593.32 ± 15.69
	2.36 ± 0.06
	35.65 ± 0.97
	906.00 ± 23.95

	SP
	8.53 ± 0.05
	794.52 ± 4.48
	5.21 ± 0.18
	1199.87 ± 6.15
	7.57 ± 0.46
	128.27 ± 1.88
	2143.97 ± 11.66

	TK
	5.51 ± 0.15
	503.81 ± 10.34
	3.16 ± 0.08
	725.80 ± 14.77
	1.55 ± 0.04
	74.07 ± 1.56
	1313.91 ± 26.92

	UR
	10.13 ± 0.20
	1408.47 ± 20.24
	5.27 ± 0.04
	1654.03 ± 23.88
	2.56 ± 0.04
	101.96 ± 1.52
	3182.42 ± 45.91





Table S9. Contents of isoflavone in seeds of 13 soybean varieties grown in three locations in 2019
	Variety
	Daidzein
	Daidzin
	Genistein
	Genistin
	Glycitein
	Glycitin
	Total

	Suwon
	
	
	
	
	
	
	

	CHO
	7.88 ± 0.14
	560.68 ± 8.48
	5.41 ± 0.08
	910.84 ± 14.16
	3.42 ± 0.04
	105.42 ± 1.70
	1593.65 ± 24.57

	CJ-3
	12.22 ± 0.19
	559.99 ± 6.03
	3.37 ± 0.25
	1032.60 ± 10.61
	3.02 ± 0.01
	50.54 ± 0.47
	1661.74 ± 17.04

	DC
	5.24 ± 1.17
	793.03 ± 24.64
	4.22 ± 0.05
	1267.87 ± 36.78
	2.28 ± 0.56
	85.13 ± 2.27
	2157.78 ± 63.42

	DP-2
	8.48 ± 1.96
	1302.80 ± 13.94
	3.91 ± 0.03
	1728.54 ± 21.23
	2.19 ± 0.06
	231.63 ± 2.75
	3277.55 ± 39.91

	DW
	7.77 ± 0.18
	987.81 ± 21.85
	3.88 ± 0.38
	1344.53 ± 29.75
	4.38 ± 0.12
	112.71 ± 2.81
	2461.08 ± 55.04

	MS
	6.09 ± 0.19
	858.06 ± 31.97
	2.20 ± 0.46
	920.11 ± 33.06
	0.91 ± 1.19
	58.56 ± 2.15
	1845.92 ± 68.20

	PSN
	8.66 ± 0.08
	795.34 ± 6.83
	2.90 ± 0.07
	1118.75 ± 10.19
	2.48 ± 0.04
	92.09 ± 0.89
	2020.23 ± 18.03

	PW
	10.18 ± 0.33
	1390.98 ± 44.32
	5.19 ± 0.13
	1676.87 ± 52.48
	3.01 ± 0.09
	187.67 ± 6.02
	3273.89 ± 103.36

	SCJ
	4.29 ± 0.04
	562.60 ± 11.15
	2.46 ± 0.10
	829.36 ± 16.64
	9.36 ± 1.08
	107.78 ± 2.59
	1515.85 ± 29.19

	SO
	2.37 ± 0.05
	228.99 ± 7.49
	2.73 ± 0.21
	490.02 ± 7.58
	2.34 ± 0.02
	46.07 ± 4.07
	772.53 ± 18.86

	SP
	6.00 ± 0.12
	863.58 ± 18.45
	4.23 ± 0.10
	1132.22 ± 24.34
	9.28 ± 0.22
	131.48 ± 2.87
	2146.80 ± 46.09

	TK
	3.26 ± 0.11
	528.79 ± 13.10
	0.33 ± 0.01
	738.22 ± 18.43
	0.58 ± 0.63
	78.23 ± 1.99
	1349.42 ± 34.22

	UR
	6.38 ± 0.02
	1357.03 ± 1.00
	4.22 ± 0.02
	1689.38 ± 3.31
	3.00 ± 0.30
	105.70 ± 0.16
	3165.72 ± 4.13

	Iksan
	
	
	
	
	
	
	

	CHO
	10.98 ± 0.13
	705.85 ± 6.49
	4.84 ± 0.03
	947.68 ± 8.49
	4.56 ± 0.10
	68.88 ± 1.55
	1742.80 ± 13.76

	CJ-3
	16.71 ± 0.25
	587.62 ± 6.65
	3.96 ± 0.07
	991.10 ± 11.46
	4.29 ± 4.29
	113.63 ± 0.03
	1717.30 ± 16.88

	DC
	6.68 ± 0.15
	679.43 ± 15.80
	4.95 ± 0.12
	1135.05 ± 26.49
	2.63 ± 1.08
	100.84 ± 0.89
	1929.58 ± 42.57

	DP-2
	8.28 ± 0.19
	1196.20 ± 13.47
	4.73 ± 0.06
	1622.65 ± 13.79
	3.28 ± 0.03
	149.92 ± 4.52
	2985.06 ± 24.17

	DW
	4.65 ± 0.07
	783.79 ± 31.90
	2.56 ± 0.03
	1143.43 ± 15.79
	4.05 ± 0.06
	141.08 ± 3.80
	2079.57 ± 47.32

	MS
	6.15 ± 0.16
	904.89 ± 20.52
	2.73 ± 0.07
	964.59 ± 21.77
	0.23 ± 0.01
	38.12 ± 0.22
	1916.71 ± 42.39

	PSN
	14.09 ± 0.73
	699.36 ± 2.22
	3.67 ± 0.11
	1024.44 ± 31.75
	2.22 ± 0.21
	71.83 ± 1.34
	1815.62 ± 31.97

	PW
	29.13 ± 0.98
	827.04 ± 29.81
	7.83 ± 0.38
	907.92 ± 32.71
	2.42 ± 0.30
	229.63 ± 4.67
	2003.97 ± 49.70

	SCJ
	3.64 ± 0.97
	460.05 ± 5.42
	1.97 ± 0.03
	653.94 ± 7.52
	12.02 ± 0.48
	87.51 ± 9.90
	1219.13 ± 22.42

	SO
	10.91 ± 0.25
	377.21 ± 5.37
	4.01 ± 0.04
	609.55 ± 8.80
	3.68 ± 0.06
	34.06 ± 0.41
	1039.42 ± 14.10

	SP
	9.26 ± 0.19
	953.56 ± 21.20
	4.55 ± 0.48
	1255.63 ± 27.94
	6.40 ± 0.61
	80.27 ± 0.94
	2309.66 ± 49.91

	TK
	4.33 ± 0.08
	303.09 ± 5.88
	5.17 ± 1.91
	408.07 ± 1.28
	2.59 ± 0.07
	55.76 ± 1.49
	779.01 ± 3.59

	UR
	13.68 ± 0.17
	1175.48 ± 10.87
	4.33 ± 0.06
	1310.09 ± 12.35
	3.91 ± 0.03
	101.00 ± 2.37
	2608.49 ± 23.80

	Dalseong
	
	
	
	
	
	
	

	CHO
	7.70 ± 0.19
	529.64 ± 14.07
	3.90 ± 0.06
	759.94 ± 18.81
	2.07 ± 0.04
	121.80 ± 3.26
	1425.04 ± 35.85

	CJ-3
	8.57 ± 0.28
	360.03 ± 9.97
	3.43 ± 0.29
	804.57 ± 23.05
	2.83 ± 0.12
	38.47 ± 1.20
	1217.89 ± 34.90

	DC
	6.85 ± 0.17
	618.62 ± 16.03
	4.01 ± 0.16
	998.74 ± 23.01
	2.19 ± 0.11
	157.24 ± 3.79
	1787.64 ± 43.21

	DP-2
	11.32 ± 1.69
	918.86 ± 10.64
	5.14 ± 0.11
	1495.13 ± 18.54
	2.11 ± 0.03
	241.68 ± 2.62
	2674.25 ± 33.24

	DW
	7.22 ± 0.09
	703.32 ± 7.67
	3.14 ± 0.02
	1063.50 ± 10.49
	3.85 ± 0.28
	148.17 ± 1.52
	1929.20 ± 19.60

	MS
	7.22 ± 0.12
	676.25 ± 8.22
	2.66 ± 0.50
	825.26 ± 9.09
	2.18 ± 0.08
	62.10 ± 0.87
	1575.68 ± 18.82

	PSN
	9.32 ± 0.20
	503.86 ± 11.22
	2.63 ± 0.28
	750.44 ± 16.25
	2.03 ± 0.05
	116.58 ± 2.65
	1384.87 ± 30.08

	PW
	8.76 ± 0.24
	813.02 ± 19.61
	5.14 ± 0.08
	1155.82 ± 27.82
	10.25 ± 0.21
	126.08 ± 3.13
	2119.06 ± 51.09

	SCJ
	7.00 ± 1.03
	433.73 ± 9.17
	2.35 ± 0.02
	592.11 ± 14.29
	10.24 ± 0.59
	105.81 ± 2.57
	1151.24 ± 27.38

	SO
	7.19 ± 0.19
	280.05 ± 15.05
	3.17 ± 0.13
	484.53 ± 12.03
	2.08 ± 0.05
	43.74 ± 1.27
	820.76 ± 28.46

	SP
	8.47 ± 0.05
	715.54 ± 2.89
	3.98 ± 0.13
	1047.69 ± 3.98
	8.67 ± 0.36
	128.23 ± 1.58
	1912.58 ± 7.77

	TK
	4.71 ± 0.06
	314.38 ± 11.84
	2.09 ± 0.03
	512.90 ± 8.00
	1.76 ± 0.02
	89.78 ± 1.52
	925.92 ± 16.89

	UR
	11.44 ± 0.25
	1129.39 ± 25.93
	6.15 ± 0.09
	1411.77 ± 32.24
	2.48 ± 0.07
	120.84 ± 2.85
	2682.08 ± 61.44
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Fig. S1. Permutation tests of variety (a), location (b), and year (c). 
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