Supporting information 
Table S1. Sunflower SSR panel description 
	Locus
	LG
	RM
	Forward 5´-3´
	Reverse 5´-3´
	GBID
	Alelle number
	He
	Ho
	PIC

	HA77
	1
	GA
	HEX-TGTAATCTGTATCACTTCCACC
	GTTGTTCTGTTAGGTCGTTCCG
	BV727857
	5
	0.56
	0.06
	0.47

	HA95
	5
	GA
	HEX-ACGCTTGATAGACAAATGCT
	TAGGCAGCAGGTTTTACTCT
	G67405
	8
	0.60
	0.25
	0.57

	HA293
	14
	GA
	HEX-GGGGACATCTCCCGTCCACC
	CCTCATCCATCTCCATCCAATC
	G67519
	5
	0.65
	0.28
	0.58

	HA928
	10
	GT ATT
	HEX-CCTTTGTAGTCCCTTACTGG
	GGTCGATCATGTATGCGTGTTG
	BV728013
	6
	0.41
	0.03
	0.38

	HA991
	4
	GA
	FAM-GCCCCCTTGATGCCCTTTTC
	GAATCGCCATTTGAATCGCCAG
	G67520
	6
	0.60
	0.20
	0.52

	HA1402
	17
	GT
	FAM-GTGTGAATGTGAGTGTGAATCC
	GTCACAGTTGCATATCCATCC
	BV727899
	7
	0.52
	0.26
	0.44

	HA1848
	7
	ATT
	HEX-CATCCCCTTCTGAATAGAAA
	TAGGCTCGTTAAACTTACGG
	BV728005
	14
	0.82
	0.40
	0.80

	HA2063
	9
	GA GT
	FAM-CACCGCAGATGGCCAATTCAAC
	GGTTCTGCTAACCTGCAATGCG
	BV728113
	10
	0.72
	0.19
	0.69

	HA2077
	14
	GA
	HEX-GATAAGGTTTTCTCTCTCCC
	GAGAAAAATGAGCTGATACCG
	BV727907
	16
	0.82
	0.45
	0.80

	HA2920
	3
	ATG
	FAM-AACGTGTTCATTCGGATGC
	GAAGATTGGTATGATGGGGC
	BV728085
	5
	0.65
	0.23
	0.58

	HA3239
	2
	ATG
	NED-CTTAATTCCGACATAAGCAGG
	CTTTCATTATTCACAACCCCC
	BV728208
	5
	0.73
	0.17
	0.68

	HA3555
	12
	CAT
	FAM-GATATCTCTCATAAGTGCCG
	GGTCTTGTGATGACGAAGC
	BV728375
	3
	0.49
	0.40
	0.37

	HA3581
	8
	ATG
	NED-GTAGAGGAGTATCGCCAATAGC
	GTTCCAATGGCCAACGATTGTG
	BV728253
	6
	0.21
	0.11
	0.20

	HA3582
	16
	ATG
	NED-TGACCTTAATCCTTGGAGAG
	CCTCTAATTCCGAAAACCTAAC
	BV728254
	5
	0.26
	0.11
	0.24

	HA4103
	6
	GA
	FAM-TCACTTATCACCAATCTCATCCA
	CTGTCTCAAATCGGGTGGTT
	BV728338
	4
	0.50
	0.18
	0.38

	HA4239
	15
	ATT
	FAM- GAATGATAGTGAATTGAGACAGG
	CTGGCATCTATATCCATGGATAG
	BV728202
	3
	0.45
	0.14
	0.35

	Average
	 
	 
	 
	 
	 
	6.25
	0.56
	0.22
	0.50


         LG: linkage group.  RM: repeat motifs.  GBID: Genbank Identification number or accesion number (http://www.ncbi.nlm.nih.gov/genbank/) .
         He: Gene diversity Ho: mean observed heterozygosis. PIC: polymorphic information content.
Table S2. Mean values of quantitative traits for the open-pollinated (OP) and composite (CP) populations
 analyzed in this study.
	Accession
	Quantitative traits

	 
	LW
	LL
	LA
	HF
	HD
	SD
	DM
	100-SW
	OC

	OP
	 
	 
	 
	 
	 
	 
	 
	 
	 

	IAC
	23.5
	23.2
	545.2
	190
	18.5
	251
	86
	9.46
	41.6

	Sunrise
	23.2
	25.3
	586.96
	128
	12.7
	196
	95
	5.8
	37.5

	Júpiter
	22.5
	23
	517.5
	148
	15
	244
	101
	6.2
	41.11

	PxS
	31
	32
	992
	190
	21.5
	303
	86
	6.41
	37.57

	VNIIMK
	17.3
	19.7
	340.81
	135
	11.5
	116
	101
	3.6
	38.83

	Prao-co
	27
	26
	702
	120
	18
	250
	94
	2.8
	56.8

	F. cambá
	36
	32
	1152
	194
	18.3
	271
	92
	8.17
	41.62

	Mean
	25.78
	25.88
	690.92
	157.85
	16.5
	233
	93.57
	6.06
	40.13

	SD
	6.16
	4.63
	285.20
	32.44
	3.56
	60.74
	6.18
	2.34
	1.86

	CP
	
	
	
	
	
	
	
	
	

	HAR1
	25
	25
	625
	131
	19.75
	283
	99
	103.625
	37.55

	HAR2
	19.6
	22.3
	437.08
	130
	11.1
	230
	118
	5.2
	33.72

	HAR3
	38.9
	34.4
	994.16
	180
	26
	284
	102
	5.93
	41.38

	HAR4 
	24
	22.3
	535.2
	150
	19
	230
	84
	8.74
	41.7

	Comangir
	22.1
	22.9
	506.09
	153
	10.3
	215
	111
	7.4
	39.72

	Colliguay
	30
	29
	870
	215
	21
	310
	unknown
	unknown
	38.56

	Mean
	26.6
	25.98
	661.255
	159.833
	17.858
	258.667
	102.8
	75.265
	38.25

	SD
	6.95
	4.85
	221.78
	32.603
	6.064
	38.521
	12.911
	2.091
	2.965


LW: leaf width, LL: leaf length, LA: leaf area, HF: height to flowering, HD: head diameter, SD: stem diameter, DM: days to maturity, 

100-SW: weight of 100 seeds in grams, OC: oil content. SD: standard deviation. 

Table S3. Qualitative trait variation for  the open-pollinated (OP) and composite (CP) populations analyzed  in this study.
	Accession
	Qualitative traits

	 
	LS
	LSH
	LM
	ICD1
	ICD2
	ICD3
	ICD4
	ICD5
	AP
	WB
	BB
	AB
	TB
	SC
	SS

	OP
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	IAC
	2
	4
	1
	0
	0
	0
	1
	0
	1
	1
	0
	0
	0
	1
	1

	Sunrise
	2
	2
	0
	0
	0
	0
	1
	0
	1
	1
	0
	0
	0
	1
	1

	Júpiter
	2
	4
	1
	0
	0
	1
	0
	0
	1
	1
	0
	0
	0
	1
	1

	PxS
	2
	4
	1
	0
	0
	0
	1
	0
	1
	1
	0
	0
	0
	3
	1

	VNIIMK
	3
	4
	1
	0
	0
	1
	0
	0
	1
	1
	0
	0
	0
	1
	1

	Prao-co
	2
	4
	1
	0
	0
	0
	1
	0
	1
	0
	0
	0
	1
	1
	1

	F. cambá
	2
	4
	1
	0
	0
	0
	0
	1
	2
	1
	0
	0
	0
	1
	0

	CP
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	HAR1
	2
	4
	1
	0
	0
	1
	1
	0
	2
	1
	1
	0
	0
	2
	0

	HAR2
	2
	4
	1
	0
	0
	0
	1
	0
	1
	1
	0
	0
	0
	1
	1

	HAR3
	1
	4
	1
	0
	0
	0
	1
	0
	1
	1
	0
	0
	0
	1
	1

	HAR4 
	2
	4
	1
	0
	0
	0
	1
	0
	3
	1
	0
	0
	0
	1
	0

	Comangir
	2
	4
	1
	0
	1
	0
	0
	0
	1
	1
	0
	0
	0
	1
	1

	Colliguay
	-
	4
	1
	0
	0
	0
	0
	1
	2
	-
	-
	-
	-
	1
	1


LS: leaf surface, LSH: leaf shape, LM: leaf margin, ICD1-ICD5: range of head obliquity, AP: anthocyanin presence, WB: without branching, 

BB: basal branching, AB: apical branching, TB: total branching, SC: seed color, SS: seed stripes. 

Table S4. Contribution of accessions to core sets of individuals. 

	Core set 
size
	Number of alleles
	Accession (number of individuals)

	10
	74
	HAR1 (1), HAR2 (1), HAR4 (3), IAC (2), KLM (1), PxS (1), Colliguay (1)

	20
	85
	HAR1 (2), HAR4 (2), IAC (1), KLM (2), PxS (1), Colliguay (2), Comangir (2), F.cambá (2), Prao-co (4), Sunrise (1), VNIIMK (1)

	40
	94
	HAR1 (4), HAR2 (3), HAR3 (1), HAR4 (4), IAC (4), KLM (2), PxS (1), Colliguay (2), Comangir (3), F.cambá (4), Prao-co (4), Sunrise (3), VNIIMK (1), Jupiter (4)

	60
	97
	HAR1 (4), HAR2 (3), HAR3 (1), HAR4 (10), IAC (7), KLM (4), PxS (2), Colliguay (4), Comangir (6), F.cambá (5), Prao-co (5), Sunrise (3), VNIIMK (1), Jupiter (5)

	80
	98
	HAR1 (4), HAR2 (3), HAR3 (3), HAR4 (11), IAC (8), KLM (10), PxS (5), Colliguay (6), Comangir (6), F.cambá (3), Prao-co (5), Sunrise (5), VNIIMK (6), Jupiter (5)

	90
	100
	HAR1 (7), HAR2 (5), HAR3 (6), HAR4 (9), IAC (10), KLM (6), PxS (6), Colliguay (8), Comangir (8), F.cambá (7), Prao-co (2), Sunrise (6), VNIIMK (5), Jupiter (5)


Table S5. FIS per locus and accession. 
	Accession
	Locus
	Global FIS

	
	HA77
	HA95
	HA293
	HA928
	HA991
	HA1402
	HA1848
	HA2063
	HA2077
	HA2920
	HA3239
	HA3555
	HA3581
	HA3582
	HA4103
	HA4239
	

	KLM
	0.785
	0.651*
	1
	1
	0.532*
	1
	1
	0.731*
	0.5
	0.763*
	1*
	0.86*
	m
	0.759*
	m
	0.619*
	0.740*

	IAC
	1*
	0.142
	0.162
	0.881*
	-0.04
	0.748*
	-0.09
	0.025
	-0.09
	-0.02
	0.49
	0.185
	-0.02
	-0.09
	0.036
	-0.02
	0.206*

	HAR4
	1*
	0.44
	0.379
	0.933*
	0.821*
	0.184
	0.421*
	0.529
	0.107
	0.555
	1
	0.494
	m
	m
	0.792*
	0.635*
	0.512*

	Colliguay
	1
	0.204
	0.057
	1
	0.653
	0.405
	0.029
	0.193
	0.23
	0.242
	0.382
	0.041
	-0.07
	0.233
	0.318
	m
	0.226*

	HAR1
	0.916*
	m
	m
	m
	0.789*
	0.214
	0.5
	m
	-0.739**
	0.5
	m
	-0.45
	m
	m
	0.019
	m
	0.158

	HAR3
	1*
	-0.29
	-0.06
	m
	1
	0.589*
	-0.067
	1*
	0.099
	-0.011
	0.314
	-0.73
	m
	m
	m
	m
	0.230*

	PxS
	0.131
	0.66
	0.738*
	1*
	0.444
	0.297
	0.515
	0.403
	0.457
	0.448
	0.523
	-0.62
	-0.03
	m
	0.624
	0.397
	0.425*

	PraoCo
	0.612
	0.331
	0.218
	0.746*
	0.307
	0.483*
	-0.101
	0.559
	0.224
	0.091
	0.144
	-0.07
	0.459
	m
	0.269
	0.072
	0.277*

	VNIIMK
	1*
	0.509
	0.748*
	m
	0.413
	0.254
	0.305
	0.838*
	0.258
	0.437
	1
	-0.18
	m
	m
	m
	m
	0.484*

	Jupiter
	1*
	0.542*
	0.11
	0.5
	0.009
	0.667*
	0.356*
	0.667*
	0.418*
	0.446*
	0.358
	0.34
	0.258
	0.425
	0.837*
	m
	0.463*

	Sunrise
	0.545*
	1
	0.212
	m
	1
	0.207
	0.519
	0.452
	0.404
	0.306
	0.66
	-0.38
	m
	1
	0.294
	m
	0.364*

	Comangir
	0.349
	0.031
	-0.15
	m
	-0.2
	0.214
	0.149
	0.468
	0.144
	0.176
	0.4
	0.179
	0.378
	0.25
	0.195
	0.084
	0.174*

	HAR2
	0.835*
	0.109
	0.126
	1*
	0.88*
	0.521
	0.456*
	-0.03
	0.389
	0.528
	m
	0.633
	m
	-0.02
	m
	-0.07
	0.443*

	F. camba
	1
	0.474
	0.738
	m
	m
	-0.13
	0.468
	1*
	0.243
	m
	0.134
	m
	m
	0.143
	0.615
	m
	0.455*


m: monomorphic locus. * Significant under the alternative hypothesis of deficit of heterozygotes deficit. * Significant under alternative hypothesis of excess of heterozygotes excess (p<0.05).
Table S6.  FST  (below diagonal) and Nei´s genetic distance (above diagonal) between pairs of accessions. 
	 
	KLM
	IAC
	HAR4
	Colliguay
	HAR1
	HAR3
	PxS
	Prao-co
	VNIIMK
	Júpiter
	Sunrise
	Comangir
	HAR2
	F.cambá

	KLM
	0.0000
	0.3517
	0.2337
	0.3880
	0.3599
	0.4552
	0.3825
	0.3061
	0.4097
	0.4822
	0.3902
	0.3280
	0.2843
	0.4590

	IAC
	 0.4783*
	 0.0000
	0.2944
	0.1233
	0.3467
	0.2453
	0.2753
	0.1662
	0.2731
	0.2591
	0.2182
	0.2607
	0.3460
	0.3825

	HAR-4
	 0.3949*
	 0.3663*
	 0.0000
	0.3142
	0.2818
	0.3671
	0.2845
	0.2398
	0.4263
	0.4006
	0.2581
	0.2834
	0.1903
	0.4731

	Colliguay
	 0.4959*
	 0.1899*
	 0.3831*
	 0.0000
	0.3603
	0.1855
	0.2096
	0.1603
	0.2648
	0.1908
	0.2478
	0.2175
	0.3337
	0.3277

	HAR-1
	 0.5947*
	 0.4903*
	 0.4692*
	 0.4859*
	 0.0000
	0.4372
	0.3341
	0.3079
	0.5033
	0.4851
	0.4507
	0.3705
	0.2640
	0.4831

	HAR-3
	 0.5483*
	 0.2255*
	 0.4414*
	 0.1841
	 0.5611*
	 0.0000
	0.2901
	0.2518
	0.2593
	0.2703
	0.2777
	0.3234
	0.3750
	0.4032

	PxS
	 0.4862*
	 0.3198*
	 0.3393*
	 0.2180*
	 0.4693*
	 0.3195*
	 0.0000
	0.2059
	0.3284
	0.2830
	0.2467
	0.2251
	0.3151
	0.4252

	Prao-co
	 0.3986*
	 0.2140*
	 0.2375*
	 0.2018*
	 0.4226*
	 0.2873*
	 0.2067*
	 0.0000
	0.2792
	0.2216
	0.1896
	0.1912
	0.2477
	0.3058

	VNIIMK
	 0.5952*
	 0.3407*
	 0.5431*
	 0.3367*
	 0.6394*
	 0.3447*
	 0.4212*
	 0.3640*
	 0.0000
	0.2855
	0.2894
	0.3060
	0.4278
	0.4543

	Júpiter
	 0.4865*
	 0.2524*
	 0.4040*
	 0.1795*
	 0.5233*
	 0.2459*
	 0.2713*
	 0.2022*
	 0.3034*
	 0.0000
	0.2914
	0.2376
	0.3679
	0.3732

	Sunrise
	 0.5314*
	 0.2965*
	 0.3526*
	 0.3035*
	 0.6151*
	 0.3798*
	 0.3254*
	 0.2181*
	 0.4471*
	 0.3006*
	 0.0000
	0.2294
	0.3165
	0.4302

	Comangir
	 0.4485*
	 0.3477*
	 0.3387*
	 0.2868*
	 0.4942*
	 0.3751*
	 0.2725*
	 0.2212*
	 0.4096*
	 0.2284*
	 0.3121*
	 0.0000
	0.2573
	0.3938

	HAR-2
	 0.4239*
	 0.4083*
	 0.3350*
	 0.4091*
	 0.4418*
	 0.4533
	 0.4101*
	 0.2864*
	 0.5472*
	 0.4029*
	 0.4441*
	 0.3459*
	 0.0000
	0.4027

	F.cambá
	 0.5592*
	 0.4347*
	 0.5299*
	 0.3816
	 0.6305*
	 0.4811
	 0.4839
	 0.3556*
	 0.5857
	 0.4147*
	 0.5453*
	 0.4894*
	 0.4783
	 0.0000


*p < 0.05
