Table S1. Summary of re-sequencing of barley varieties 

	Accession
	Name
	Source
	Row
	Hull/

Hulless
	bp
	Number of Enzyme
	Mean depth
	Genome

_coverage （%）
	Q30(%)
	Mapped-rate

	C01
	HUA 11
	Shanghai
	2
	H
	1569891278
	731846
	6.64 
	8.82
	95.05
	99.22%

	C02
	YAN 93166
	Jiangsu
	2
	H
	1925943428
	716630
	8.17 
	9.57
	93.96
	87.98%

	C03
	ZHE 07-6
	Zhejiang
	2
	H
	1569651897
	739830
	6.62 
	8.80
	94.94
	99.02%

	C04
	ZDM1917
	Jiangsu
	6
	H
	1937411964
	738272
	8.01 
	10.87
	94.02
	99.26%

	C05
	ZDM5990
	Tibet
	6
	N
	1925585921
	699046
	8.47 
	10.67
	93.92
	98.01%

	C06
	SUPI 3
	Jiangsu
	2
	H
	1452669325
	645910
	6.74 
	8.08
	93.86
	99.12%

	C07
	ZDM2519
	Shanghai
	2
	H
	1479692753
	674694
	6.54 
	8.23
	93.95
	99.02%

	C08
	ZDM14
	Tianjin
	6
	H
	1772731224
	701447
	7.63 
	9.87
	94.01
	99.22%

	C09
	WDM1251
	Australia
	6
	H
	2824269199
	494778
	18.96 
	15.64
	94.94
	97.56%

	C10
	HU 90-6573
	Shanghai
	2
	H
	1868182571
	741716
	7.59 
	10.43
	93.86
	99.12%

	C11
	YANMAI 3
	Jiangsu
	2
	H
	1579100733
	777490
	6.30 
	8.27
	94.88
	92.56%

	C12
	EDAMAI 7
	Hubei
	6
	H
	2097175314
	734395
	8.68 
	11.68
	94.18
	98.91%

	C13
	SUB 0403
	Jiangsu
	2
	H
	1809027749
	692375
	8.02 
	10.07
	94.28
	98.21%

	C14
	ZDM2359
	Jiangsu
	6
	H
	2095919026
	718111
	8.97 
	11.76
	94.07
	98.93%

	C15
	WDM2763
	America
	6
	H
	1827786226
	710322
	7.82 
	10.27
	94.09
	99.12%

	C16
	SUYIN 23
	Japan
	2
	H
	1985542986
	765979
	7.87 
	11.13
	93.91
	98.85%

	C17
	KENPIMAI 7
	Heilongjiang
	2
	H
	1843457022
	687395
	8.30 
	10.41
	93.90
	99.25%

	C18
	ZDM875
	Henan
	6
	N
	1933947331
	703233
	8.48 
	10.91
	93.92
	99.09%

	C19
	ZND30629
	America
	2
	H
	2057215070
	727479
	8.77 
	11.55
	94.07
	98.73%

	C20
	ZDM7171
	unknow
	6
	N
	2051344685
	744996
	8.41 
	11.02
	93.99
	94.46%

	C21
	ZDM80
	Hebei
	6
	N
	4981225145
	1178092
	13.51 
	21.81
	95.42
	99.03%

	C22
	USA-β
	America
	2
	N
	1775159388
	706845
	7.64 
	9.95
	93.66
	99.20%

	C23
	C2-2
	Canada
	2
	N
	2315966306
	717733
	10.10 
	12.89
	93.61
	98.47%

	C24
	ZDM 2691
	Zhejiang
	2
	N
	2186010944
	734775
	9.15 
	12.25
	93.68
	99.14%

	C25
	ZDM2556
	Shanghai
	6
	N
	2330102353
	750445
	9.56 
	13.06
	93.59
	99.16%

	C26
	ZDM8691
	Hubei
	6
	N
	2236807405
	745748
	9.17 
	12.01
	93.54
	95.60%

	C27
	SUYIN24
	Japan
	2
	H
	1515690133
	729972
	6.50 
	8.52
	95.18
	99.23%

	C28
	96AC14-19
	Jiangsu
	2
	H
	2333446856
	730139
	9.92 
	11.73
	93.70
	89.47%

	C29
	ZDM3226
	Zhejiang
	6
	N
	1332780482
	647152
	6.05 
	6.96
	93.47
	92.92%

	C30
	YANYIN2012-13
	America
	2
	H
	1240226609
	622472
	5.91 
	6.93
	93.51
	99.10%

	C31
	YANMAI 2
	Jiangsu
	2
	H
	2066539417
	720660
	8.80 
	11.31
	93.53
	97.14%

	C32
	YAN 09085
	Jiangsu
	2
	H
	1825158539
	425190
	13.94 
	10.28
	94.86
	99.28%

	C33
	YANYIN 1
	Japan
	2
	H
	3029437142
	766899
	12.47 
	17.03
	93.92
	99.15%

	C34
	DAN 2
	Jiangsu
	2
	H
	1698736485
	852662
	6.15 
	9.54
	94.43
	99.25%

	C35
	SUPI 3
	Jiangsu
	2
	H
	2127374346
	731205
	9.00 
	11.67
	93.76
	96.72%

	C36
	SUPI 4
	Jiangsu
	2
	H
	3167012634
	850543
	11.59 
	17.82
	93.56
	99.20%

	C37
	SUPI 5
	Jiangsu
	2
	H
	2114873027
	722478
	9.10 
	11.94
	93.56
	99.17%

	C38
	SUPI 6
	Jiangsu
	2
	H
	1200205693
	612920
	5.91 
	6.59
	93.56
	96.42%

	C39
	SUPI 7
	Jiangsu
	2
	H
	1154544110
	692573
	5.31 
	6.47
	95.23
	98.59%

	C40
	SUPI 8
	Jiangsu
	2
	H
	2925564143
	792689
	11.61 
	16.51
	93.68
	99.18%


Table S2. Genetic diversity in cultivated barley groups for each chromosome 
	Chromosome
	Index
	All
	Group 1
	Group 2
	Group 3
	Group 4

	1H
	PIC
	0.336
	0.138
	0.146
	0.099
	0.115

	
	π
	4.028
	1.055
	1.263
	0.799
	0.911

	
	θw
	2.860
	0.790
	0.856
	0.581
	0.634

	2H
	PIC
	0.331
	0.167
	0.213
	0.049
	0.089

	
	π
	2.765
	0.866
	1.177
	0.257
	0.465

	
	θw
	1.943
	0.536
	0.898
	0.183
	0.326

	3H
	PIC
	0.351
	0.162
	0.096
	0.033
	0.094

	
	π
	4.327
	1.713
	1.164
	0.375
	1.074

	
	θw
	3.278
	1.477
	0.855
	0.272
	0.674

	4H
	PIC
	0.336
	0.042
	0.056
	0.064
	0.081

	
	π
	2.133
	0.356
	0.530
	0.553
	0.693

	
	θw
	1.595
	0.238
	0.374
	0.442
	0.540

	5H
	PIC
	0.344
	0.091
	0.019
	0.159
	0.173

	
	π
	4.832
	0.969
	0.223
	1.769
	1.872

	
	θw
	3.430
	0.690
	0.162
	1.203
	1.376

	6H
	PIC
	0.344
	0.219
	0.255
	0.185
	0.162

	
	π
	9.902
	2.558
	3.233
	2.220
	1.891

	
	θw
	6.509
	1.573
	2.234
	1.418
	1.283

	7H
	PIC
	0.336
	0.214
	0.202
	0.144
	0.250

	
	π
	5.524
	1.433
	1.470
	0.961
	1.660

	
	θw
	3.850
	0.880
	1.033
	0.740
	1.197


The diversity (1 × 10-5) is described by nucleotide diversity (π) and watterson’s estimator (θw) and is reported per 100 kb

Table S3  Variance analysis of starch content in barley across three growing seasons
	Source
	DF
	SS
	MS
	F-value
	P

	Env.
	2
	6.5
	3.3
	1.6
	0.2037

	block
	2
	7.7
	3.9
	1.9
	0.1523

	Line
	26
	646.4
	24.9
	12.3
	0.0000

	Line*Env.
	52
	135.6
	2.6
	1.3
	0.1276

	Error
	132
	267.4
	2.0
	
	


Env. = Environment. Three growing seasons were treated as three environmental factors.

Table S4  The QTL of starch content in barley detected by GWAS across three growing seasons
	QTL
	SNPs
	Chr.
	Position (bp)
	-log10 (P-value)
	Marker R2
	Fst

	qSC1-1
	chr1H_271983954
	1H
	271,983,954
	3.30
	0.63
	0.65

	
	chr1H_276846443
	1H
	276,846,443
	3.15
	0.60
	0.87

	
	chr1H_276858626
	1H
	276,858,626
	3.02
	0.54
	0.76

	
	chr1H_278557894
	1H
	278,557,894
	3.02
	0.54
	0.76

	
	chr1H_279542735
	1H
	27,9542,735
	3.13
	0.69
	0.86

	
	chr1H_280038707
	1H
	280,038,707
	3.02
	0.54
	0.76

	
	chr1H_286890507
	1H
	286,890,507
	3.18
	0.67
	0.70

	
	chr1H_286890552
	1H
	286,890,552
	3.18
	0.67
	0.70

	
	chr1H_291986302
	1H
	291,986,302
	3.02
	0.67
	0.69

	qSC4-1
	chr4H_22409387
	4H
	22,409,387
	3.08
	0.55
	0.65

	
	chr4H_22409404
	4H
	22,409,404
	3.08
	0.55
	0.65

	
	chr4H_22409437
	4H
	22,409,437
	3.12
	0.57
	0.88

	
	chr4H_22409478
	4H
	22,409,478
	3.08
	0.55
	0.65

	
	chr4H_22409502
	4H
	22,409,502
	3.08
	0.55
	0.65

	
	chr4H_22488755
	4H
	22,488,755
	3.04
	0.56
	0.88

	
	chr4H_22586595
	4H
	22,586,595
	3.01
	0.63
	0.86

	
	chr4H_22681657
	4H
	22,681,657
	3.08
	0.55
	0.65

	
	chr4H_22681678
	4H
	22,681,678
	3.08
	0.55
	0.65

	
	chr4H_22681994
	4H
	22,681,994
	3.08
	0.55
	0.65

	
	chr4H_23006510
	4H
	23,006,510
	3.08
	0.68
	0.62

	
	chr4H_23006596
	4H
	23,006,596
	3.08
	0.68
	0.62

	
	chr4H_23092735
	4H
	23,092,735
	3.07
	0.58
	0.54

	
	chr4H_23169239
	4H
	23,169,239
	3.05
	0.65
	0.71

	
	chr4H_23755276
	4H
	23,755,276
	3.07
	0.56
	0.88

	
	chr4H_23755288
	4H
	23,755,288
	3.07
	0.56
	0.88

	
	chr4H_23755348
	4H
	23,755,348
	3.07
	0.56
	0.88


Chr.: Chromosome
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Figure S1  The SNP distribution across seven chromosomes 
The SNP frequency was calculated by (number of SNPs in 1kb)/1000, Chr indicates Chromosome, ChrUn indicates unknow chromosome.
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Figure S2  The comparison of linkage disequilibrium decay of the cultivated barley groups
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Figure S3  The Fst between the low end and the high end of the starch content spectrum based on SNP markers across seven chromosomes
[image: image4.jpg]Observed -log,,(p)

(8]

N

W

e MLM

3
Expected -log,((p)




Figure S4  QQ plots for starch content based on MLM method

