SUPPORTING INFORMATION
	Table S1 Qrigin of  112 soybean accessions

	Number
	Name
	Geographical origin

	ZY001
	Tongsi-1
	Sichuan

	ZY002
	Tongsi-2
	Sichuan

	ZY003
	Dadou-1
	Sichuan

	ZY004
	Niufodadou-1
	Sichuan

	ZY005
	Heidadou-1
	Sichuan

	ZY012
	A-38
	Sichuan

	ZY014
	Heidou-2
	Sichuan

	ZY015
	Heidou-3
	Sichuan

	ZY016
	Bayuehuang
	Sichuan

	ZY017
	A-52
	Sichuan

	ZY018
	A-64
	Sichuan

	ZY021
	C-50
	Sichuan

	ZY022
	Niufodadou-2
	Sichuan

	ZY023
	Liuyuehuang
	Sichuan

	ZY024
	Yaanhuangdou
	Sichuan

	ZY025
	Xiaohedou-1
	Sichuan

	ZY026
	Gantiandou
	Sichuan

	ZY028
	Xibaimaodou
	Sichuan

	ZY030
	Gongdou109
	Sichuan

	ZY031
	N99
	Sichuan

	ZY032
	ZA7601
	Sichuan

	ZY033
	NanF05-62
	Sichuan

	ZY034
	A-59
	Sichuan

	ZY036
	E-166
	Sichuan

	ZY037
	E-288
	Sichuan

	ZY038
	E-299
	Sichuan

	ZY042
	Niufodadou-3
	Sichuan

	ZY043
	Saiafeng-1
	Sichuan

	ZY045
	Niufodadou-4
	Sichuan

	ZY046
	FG56-45
	Sichuan

	ZY048
	JYshiyuehuang-1
	Sichuan

	ZY049
	D-21
	Chongqing

	ZY050
	G-30
	Sichuan

	ZY051
	JYshiyuehuang-2
	Sichuan

	ZY056
	D310
	Sichuan

	ZY057
	E280
	Sichuan

	ZY059
	N104
	Sichuan

	ZY060
	N99-3
	Sichuan

	ZY061
	GQ-5104
	Sichuan

	ZY064
	Dalihuangdou
	Sichuan

	ZY068
	Dongdou
	Sichuan

	ZY069
	Dalu
	Sichuan

	ZY070
	Weiyuandou-1
	Sichuan

	ZY071
	GX1-1-2
	Sichuan

	ZY072
	GC1-C2
	Sichuan

	ZY073
	Nanheidou20
	Sichuan

	ZY074
	Pingwudadou-1
	Sichuan

	ZY075
	Lanyadou-3
	Sichuan

	ZY076
	Xiaohuangdou-2
	Sichuan

	ZY077
	Xiaohuangdou-3
	Sichuan

	ZY078
	Shiyuehuang
	Chongqing

	ZY079
	M29
	Sichuan

	ZY083
	TX11
	Chongqing

	ZY085
	A-62
	Sichuan

	ZY086
	NF7256-3
	Sichuan

	ZY088
	Guanghanjiuyuehuang-3
	Sichuan

	ZY093
	A-61
	Sichuan

	ZY095
	Huangdou-2
	Sichuan

	ZY096
	7-33
	Chongqing

	ZY097
	Baimaodou-2
	Sichuan

	ZY098
	D310
	Sichuan

	ZY100
	E19
	Sichuan

	ZY101
	Shiyuehuang-3
	Chongqing

	ZY103
	GQ-370
	Sichuan

	ZY104
	GQ-702
	Sichuan

	ZY105
	E104
	Sichuan

	ZY109
	A45
	Sichuan

	ZY110
	E343
	Sichuan

	ZY114
	E262
	Sichuan

	ZY116
	Niufodadou-5
	Sichuan

	ZY117
	E96
	Sichuan

	ZY118
	NF7256-3-1
	Sichuan

	ZY119
	GX-6125
	Sichuan

	ZY120
	Jiuyuehuang
	Sichuan

	ZY121
	32
	Sichuan

	ZY125
	A22-2
	Sichuan

	ZY127
	E266
	Sichuan

	ZY129
	E255-1
	Sichuan

	ZY130
	29
	Sichuan

	ZY131
	Chihuangdou
	Sichuan

	ZY132
	Dahuangdou-2
	Sichuan

	ZY134
	Baidou-2
	Sichuan

	ZY135
	E281-2
	Sichuan

	ZY136
	E188
	Sichuan

	ZY138
	Maodou
	Sichuan

	ZY140
	36
	Sichuan

	ZY142
	Xiaohuangdou
	Sichuan

	ZY144
	E338
	Sichuan

	ZY148
	Xinjiebayuehuang
	Sichuan

	ZY150
	GX-3
	Guangxi 

	ZY151
	GX-7
	Guangxi

	ZY152
	ZB2510
	Sichuan

	ZY153
	ZB36
	Sichuan

	ZY154
	E985
	Sichuan

	ZY156
	A-96
	Sichuan

	ZY158
	A-93
	Sichuan

	ZY159
	E-68
	Sichuan

	ZY160
	E-95
	Sichuan

	ZY161
	S-12
	Sichuan

	ZY162
	N8848
	Sichuan

	ZY163
	N005
	Sichuan

	ZY164
	Bayuehuang
	Sichuan

	ZY166
	Baidadou
	Sichuan

	ZY167
	S791
	Sichuan

	ZY168
	WY996
	Sichuan

	ZY169
	GongX15
	Sichuan

	ZY170
	GongX7103
	Sichuan

	ZY171
	South982-1
	Sichuan

	ZY172
	SouthYC-1
	Sichuan

	ZY175
	HXZ10
	Sichuan

	ZY180
	ND25
	Sichuan

	ZY181
	ND12
	Sichuan















Table S2. Primer Names and Sequences
	Primer Name
	Sequence

	GmTGA4-F
	TGCAAGACAGCAGGGAATGT

	GmTGA4-R
	CCATCTCAAAGGTTGTAATTCCTGA

	GmHDG2-F
	GCAACAAGCTTATAGCCCCA

	GmHDG2-R
	TTCTGACAAGGTCACAGTCG

	GmPM1-F
	CACTGTCCAAGAGAAGGCAGA

	GmPM1-R
	GCTCCGCCTGGTTCATCTTT

	GmACTIN-F
	TGCACAGAAAGTGCTTCTAAACTG

	GmACTIN-R
	GCTTCCAGACAAATCGTGATGA


Table S3. Accuracy evaluation of HTP-derived plant height across growth stages
	Environment
	DAS
	R2
	RMSE (cm)
	Bias
	Upper LOA
	Lower LOA

	CK
	5
	0.44
	1.46
	0.51
	3.21
	-2.19

	
	10
	0.72
	1.11
	-0.05
	2.14
	-2.24

	
	15
	0.84
	1.12
	-0.23
	1.93
	-2.39

	
	20
	0.95
	0.91
	-0.18
	1.56
	-1.93

	
	25
	0.27
	5.32
	-0.54
	9.87
	-10.96

	SL
	5
	0.48
	1.20
	-0.17
	2.16
	-2.50

	
	10
	0.79
	1.12
	-0.26
	1.77
	-2.30

	
	15
	0.87
	1.28
	-0.32
	2.11
	-2.76

	
	20
	0.93
	1.33
	-0.07
	2.55
	-2.69

	
	25
	0.23
	8.64
	-5.63
	7.26
	-18.52














Table S4. Lead SNPs and phenotypic variance explained across datasets
	Lead SNP
	Candidate gene
	N
	R2/PVE (%)
	P value
	Effect
	Phenotype

	Chr19_40666653
	GmPM1
	112
	17.179
	1.76E-07
	-2.07104
	Manual_CK

	Chr13_39150447
	GmHDG2
	112
	9.134
	0.00022264
	-1.73325
	Manual_CK

	Chr11_37462195
	GmTGA4
	112
	2.949
	0.040128
	1.56343
	Manual_CK

	Chr19_40666653
	GmPM1
	112
	10.042
	2.30E-05
	-1.99553
	Manual_SL

	Chr13_39150447
	GmHDG2
	112
	4.494
	0.0056764
	-1.53213
	Manual_SL

	Chr11_37462195
	GmTGA4
	112
	9.211
	5.35E-05
	3.4822
	Manual_SL

	Chr19_40666653
	GmPM1
	112
	15.922
	6.74E-07
	-1.88943
	HTP_CK

	Chr13_39150447
	GmHDG2
	112
	8.524
	0.00040622
	-1.58676
	HTP_CK

	Chr11_37462195
	GmTGA4
	112
	4.453
	0.011754
	1.82056
	HTP_CK

	Chr19_40666653
	GmPM1
	112
	8.649
	0.00013148
	-1.85395
	HTP_SL

	Chr13_39150447
	GmHDG2
	112
	4.338
	0.0077851
	-1.50698
	HTP_SL

	Chr11_37462195
	GmTGA4
	112
	10.19
	2.95E-05
	3.66653
	HTP_SL


Table S5. SNPs exceeding the suggestive association threshold
	Dataset
	Chromosome
	Position
	-log10(P)
	MAF

	Manual_CK
	3
	7969891
	3.62
	0.335

	
	11
	37807611
	3.80
	0.389

	
	11
	37807572
	3.56
	0.384

	
	13
	39150318
	3.75
	0.473

	
	13
	28544253
	3.75
	0.134

	
	13
	39105608
	3.70
	0.473

	
	13
	39105634
	3.70
	0.473

	
	13
	40041617
	3.53
	0.411

	
	13
	39150437
	3.50
	0.473

	
	13
	39150447
	3.50
	0.473

	
	16
	31645041
	3.83
	0.156

	
	16
	6517153
	3.50
	0.071

	
	19
	40663182
	4.03
	0.464

	
	19
	40663249
	4.03
	0.464

	
	19
	40663255
	4.03
	0.464

	
	19
	40663261
	4.03
	0.464

	
	19
	40666653
	4.03
	0.464

	
	19
	40725063
	3.74
	0.438

	Manual_SL
	6
	5538729
	4.54
	0.112

	
	11
	37462195
	4.04
	0.152

	
	13
	32893860
	4.28
	0.254

	
	13
	32893826
	3.87
	0.259

	
	13
	32893838
	3.87
	0.259

	
	13
	29260031
	3.78
	0.165

	
	13
	32893814
	3.67
	0.254

	
	19
	28917345
	4.57
	0.429

	
	19
	40663182
	4.02
	0.464

	
	19
	40663249
	4.02
	0.464

	
	19
	40663255
	4.02
	0.464

	
	19
	40663261
	4.02
	0.464

	
	19
	40666653
	4.02
	0.464

	
	19
	40594861
	4
	0.438

	
	19
	40594919
	4
	0.438

	
	19
	40750504
	3.82
	0.496

	
	19
	40750537
	3.82
	0.496

	
	19
	40608982
	3.62
	0.455

	HTP_CK
	8
	40093889
	3.83
	0.321

	
	8
	40093958
	3.76
	0.313

	
	8
	40093979
	3.76
	0.313

	
	8
	40094015
	3.76
	0.313

	
	8
	40094018
	3.76
	0.313

	
	8
	40093884
	3.66
	0.317

	
	11
	37807611
	4.61
	0.388

	
	11
	37807572
	4.24
	0.384

	
	11
	37807547
	3.68
	0.384

	
	11
	1892618
	3.65
	0.089

	
	11
	1892658
	3.65
	0.089

	
	11
	1964913
	3.65
	0.089

	
	11
	1964936
	3.65
	0.089

	
	11
	1964958
	3.65
	0.089

	
	11
	1892609
	3.58
	0.094

	
	11
	1892669
	3.58
	0.094

	
	11
	2010231
	3.58
	0.094

	
	11
	2013200
	3.58
	0.094

	
	11
	2013241
	3.58
	0.094

	
	11
	2039994
	3.58
	0.094

	
	13
	39105608
	4.29
	0.473

	
	13
	39105634
	4.29
	0.473

	
	13
	39150318
	4.26
	0.473

	
	13
	39150437
	3.99
	0.473

	
	13
	39150447
	3.99
	0.473

	
	13
	40041617
	3.68
	0.411

	
	16
	1846763
	3.59
	0.161

	
	16
	1846775
	3.59
	0.161

	
	16
	1846781
	3.59
	0.161

	
	16
	1846827
	3.59
	0.161

	
	19
	36975155
	3.51
	0.420

	
	19
	40663182
	3.67
	0.464

	
	19
	40663249
	3.67
	0.464

	
	19
	40663255
	3.67
	0.464

	
	19
	40663261
	3.67
	0.464

	
	19
	40666653
	3.67
	0.464

	
	19
	40725063
	3.76
	0.438

	
	19
	41060481
	3.94
	0.339

	
	19
	41081907
	4.00
	0.335

	
	19
	41107226
	3.67
	0.339

	
	19
	41107233
	3.67
	0.339

	
	19
	41107267
	3.83
	0.344

	
	19
	41107270
	3.83
	0.344

	
	19
	41107288
	3.83
	0.344

	
	19
	41107296
	3.83
	0.344

	HTP_SL
	11
	37462195
	4.63
	0.152

	
	11
	37462223
	4.22
	0.241

	
	14
	43850450
	3.62
	0.138

	
	14
	43835758
	3.56
	0.129

	
	14
	43838056
	3.56
	0.129

	
	14
	43838097
	3.56
	0.129

	
	14
	43838145
	3.56
	0.129

	
	18
	20625694
	3.65
	0.205

	
	18
	20630509
	3.65
	0.205

	
	18
	20625755
	3.60
	0.210

	
	18
	20628352
	3.60
	0.210

	
	18
	20628372
	3.60
	0.210

	
	19
	40663182
	3.56
	0.464

	
	19
	40663249
	3.56
	0.464

	
	19
	40663255
	3.56
	0.464

	
	19
	40663261
	3.56
	0.464

	
	19
	40666653
	3.56
	0.464




