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Figure S1. Analysis of the optimum number of populations (K) for estimating genetic structure with SNP data. The post hoc method proposed by Evanno et al. (2005) was used with 100 replicates of K ranging from 1 to 12, considering  their mean likelihood (A) and delta K (B) as criteria for selection of the most parsimonious model.
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Figure S2. Analysis of the optimum number of populations (K) for estimating genetic structure with silicoDArT data. The post hoc method proposed by Evanno et al. (2005) was used with 100 replicates each K, with K ranging from 1 to 12, considering  their mean likelihood (A), delta K (B), and the number of clusters depicted in the STRUCTURE plots (C) as criteria for selecting of the most parsimonious model.
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Figure S3. Observed (A) and expected (B) linkage disequilibrium (LD) decay (r2) curves plotted against the physical distance (kilobase pairs, Kbp) between pairs of loci on sugar beet chromosomes. 

Information of cis-regulatory elements found in LOC104883815, encoding a U-box domain-containing protein 14 (PUB14)

	Classification
	Function
	Name
	Sequence

	Core promoter elements
	Co cis acting elements of promoter and enhancer region
	CAAT-box
	CAAT, CCAAT, CAAAT

	
	Core promoter element of transcriptional regulation
	TATA-box
	TATA, TATAAAAT

	Hormone responsive elements
	Jasmonic acid (JA) responsive element 
	CGTCA-motif
	CGTCA

	
	Ethylene responsive elements
	MYC
	CATGTG, CATTTG, CAATTG

	
	Abscisic acid (ABA) responsive elements
	ABRE
	ACGTG, TACGTGTC

	
	Salicylic acid (SA) responsive element
	W box
	TTGACC, CCTTCTTTTT

	
	Giberelic acid (GA) responsive element
	GARE-motif
	TCTGTTG 

	Metabolic and growth related elements
	Meristem expression related element
	CAT-box
	GCCACT  

	
	Meristem expression related element
	CCGTCC-box
	CCGTCC  



>ref|NC_064019.1|:c32325623-32313890 Beta vulgaris subsp. vulgaris cultivar EL10 chromosome 3, EL10_1.0
ATAAACAAAGTAAAGAGGAATACCGAATGATTGAAGAACAATGAAAATGGAATCAACGATCTCTATAATCTTCAAAATCAAGAGTTAATACAAAGCTATATAGAGAAAACTAAGTGTTTAGACCTGAAAACGCAGAAATTAAGATAGTCTAATCGAAAATACGAAAAATCTATTTGTACTTTTTACAAAACCGGCTAAAAAAGGCAAATTTAACCGTCCCGAAAAACCGCCCGGTCGACTGGGAGGCATTCACCCGGTCGAGCGACGGTGATTCTCAAACTACGACAAAGAAATTATTCCAACCGATCAACCGGGCAAGCAAGCGATTTCGGCTCCTTTCTCGCTCGGTTGACCGGGCTAACATGCCTTGGATTCTGATGAATATTTCATTTCGCCCGGTCGACCGGGCGGAAAAACTACGATTTCTCGTCAACTTGCGAAGGATGTATCTCTCAAACCAGAAGTCCGATTGGGGCATGTGACCTATCATTGGAAAGCCCTTGAAGTCTAGTTTCCAACCCAACTAGAATTTCTTGATTATAAATTTTTATATCAAAAGTTATGATCAAAATAATGAATATGTGTATGTTTTGGCACTTCTTTCACTAAATCTTTGCTTCATTCTAACTCGAAATTGTCCCAAACGGATGCATTGTGATCCTTGTGCAACATATATTCATCTTCAATGATTAATGTGCTTGATCTTAGATAATCATAATCAATTTGCATCAAAATAACCTGAAAATCATTGAAACGCGCAAATGGGGAGTAGTAGAGCACAACTTACGTAATTCATGCCATTATGCACCTAAATGCTCTAAAAGGAGTTCTAAATACAATCAAAATGCATCTAAAAACCATATATAAAAGTGACATGTCACCTGACAACCTTCTTTTTTTCGGCTCATAGACTAAGTCGGTGAACGATAGACAATCACCTTAGCCTACGCCAGCAGAGGGTTTAGGGTTTTTGCAATTATTATCTTTATTAATAAAAAGTTACTTAACTTTATTTCTCTTCCAATAAAAACTACCCAGAAACTCCTATCACATCTATTTTTTGAATGAAATAACATTATATAACTACACTATAACTTATAACCTTAACATACGTGTCCCAACAAGTCTTGAGATCTTTATGAAAGAGATAAAGTAGAGTATAAAAATAACAAAAAGATAAAGTTTCAATTAGTCTATAATGGAAAGTATAGTTAATAATGTAGCTCAGCTTGTTTCAGGTTAGATAATTTAGAATCAGGTCAAATGTAGTTATGTTCGCGATTGTGGTCGGGTCTAGGGCTGGCAATGATGCGAGTCGAGCTCGAGTTTGACTAAACTCGACTCGAACTCGAAAACTCATACTCAAACTCGACTCGACTCGAAAACTCGCGAGTTTCAAAATTTCAAGCTCGAACTCGAACTCGAAACCTAAACTCGAACTCGAACTCGTTTCAAGCTCGAACTCGAACTCGTTTCAAGCTCGAACTCGAACTCGTTTCAAGCTTTTTGGTCATTTGATATAGTTCTATTTTTTATAGAAGAAATTCTTTACTTTGCTCTTTGGTCATTTTATATACTTTTTTTTTCATTTTTTTAAAAAAGAAAAGTACAAGTATTTTTATAGAAAAAATAAAGTTAAAATTTCTTAAAAAAATTAAAAGTATATATGTATAAAATTTATCGAGTATCTCACGGGTTTCTCGAGTCGAGTATTGAGTTGCTCGACTCGACTCGTTAACCTGTCGAGTCGAGTTTGAGTTCGAGTCGAGCTCACTCGAGTCGAGCTTTGACCGAGCTTTGATCGAGTCGAGTTCGAGTAGCTCACGAGCTGTCTCAACTCATTGCCAGCCCTAGTCGGGTCTGTATGTTATGATCAGGTCATTTGAGTAGGATCAGTTTTGTGAGGTTAGTCACTTGGTAGTTGGTCCTCACCAAGTGCCCATTGAAACAGCTTAAAAGAAAAAAAGGCATGGAGAAAGCCGGTCACTGGTTGCAGCTCTTTGTTGACCGACGAATCACGAATGCTTATGAAGTACGATCATTCAGCTGTTTTCTTCTCTGCAAAATTCAACTCCAATTTCCCTCTCTTCAGATCTCCAAAAATTCTCTCATTTCCTTTTCGACCCAGAAATGGGTCCAAATGAAAATTCATCCAAGTGTGGTACAATAGTAACCCAGCTCATCCAGATAATCAAAGAAATTTCTTCAATGTCTGAATGCAAAAACTCCTCTAAACGAATTTACTCGAATTTGGTGCGTAGAGTCAAGTTGTTGAGCCCTCTTTTTGAGGAATTGGTTGATAAAGAAGATGATGAAATGAAATTTCTCCCTGTTGACCAGCTCCACGCCTTTGAATCACTTAAAATCGCTTTGATTTCTGCCAAAGACCTGCTCAAATGGGTTCAGGAATCCAGCAAACTTTACCAGGTATCTCTTTTTTCATATGTTATTTTGTTGAATTTTTTTTTAATGTTTTGATCATGGTTCTAGTTACTTTTCTATTGAGTGATTCAAATTGGAGGTGGGTTTCATTGCAATTGAGCAATGATCATGTTTACACTTTGGAGGTAGTCCAAGTTATACAGATCGCTTTGTTTCTTGTGTGTACTTCGTCGAATAGACGTCCTAGATCCCGAGTTTTGGGTGTCTTCCATATTAATCCGATTTTACGAAGACGCTTTTCTTTTGGGCAGAATCAGTTCGGGAAAGGTTAGATTTTTCATTTGAAAATGAGCCAATTACAACATTTGCAAGAGTTATGCCGTCCAATCGAGTGGAAATGCAATGGTTGAGCAGAATTGTGCCAGGTTTATGAAGAATAAACCATCTAGGATGTAAGGAAGTTTAGTATGTAAGAGTTTATTTAGTTTGACTAGGATCGTTTGAGGGGAGACCTACTACTGTTAGCGCCATCGTTAGTGGATGAATAGTTATATCCTAGCATATAGGAAGTATTCCTTTACTAGCAAATGGTAGCAAGTGATAAGTTATATTCATATTTAAGAAAAGGGGGAGGTTTTTTCCATTACGAAAAAGTGGAGTGATGTCTCTGAAACTTAGGAAACATAATTGTCTTTGTCCATACAACCCAGTGAATTAAAACTGCCGTTCTCTAACGGATTTTGGATTTGCCGTTCTGCGAAATCCTGTTACGGAACGCCATAATAAAATTCACATACTTCTCGCCGCGTTGTCCGTTCCGTAACACGAACTCGCCGCGTTAGAACGCTTTTATCTCCGTTACATCTGTTTTTTTCAAACATTGGCCAAATTCTTTGTATGATTTAATTATATAGTTGATGAAACGTGATATTCTATTAGATTTGATTATATTATGTTGTAATAATGCTTCATAAACTAAAAAATACAAATAAAGTTGAAACATATTTATGTGAATTTTTTAAAAAAAATCACGCTGCGTCGGTCGCGAAACATTCTATTTGCACGTTACAAGCCGTTCCCGCGACAACGTGACCGTTCCCGCGACCGCGACCGCGACCGCGTTTTTTTTTCCCTGATACAACCTATATATGTAGTGATCAATTTCATGGGTGCAATGTTATTTCACATCTTGTCTGGTGGGTACCATGATTTCACATCTTGTCTGCTTCCTACCGTGAAATAATTTTATGTCCCGCTGCCTTGCAGAATTCATCTACAATAGTTTTCCTAAAGTGTTCTATAAATCGATTTGTCCTCTTGCTCTTGCATCACACTCCATTTGATAGAGAAGATTTCACCATGAATCTATTAGCCATTGGCATTGGTCATGGATGGATGAACGAGGAACCACTAGCAATATAGCACAAACAAGTTTCATCTTCCATTATTGATTAGGAAAAATTGATGTAAACAGGCCAAACTATGGCCAGTCTTCTATAATCGGTCCCAACAACTGATTCTCCCAGAGCAGTCCCAAACTCCCAACTACTACTCATATTTGATAGTTTTGGACCTGGTTACCTGACAGCAGACCACATGTGCAAGGCACATGGTACTTAATGGGTTGAGCTCTTTTTTTTAAATAAAATTGACTTCTCTTCTGTTTCTCTTTTCACTTTCTTTCTCTCTCTTCTCCATCTTTCTTCCTTTTCACTTTTTCTTTCATTGGCATCAATGGTGTTTCAGTGTTGGTACACCAGTCATTCTTCTTCAATTTTTTTGTTCCATTTAAAGCTGTTATTCAATAATTTTCAAATTTTCTCAAAAGAAAATTGTTTCCCTCTTACGCGAATATGCTTGAGTAATCTTGATGGCAGTGTGGTAATTGGTGTTATACCAATATTCTGCTAGAGCTAGCCATCAAGCCCAGTTGTGAGGAGAGTCATGGCACATACATCTTAAGTTTGATACTAAACACCTATTCAACACCTCATTTTGCCCATGTGGTAAGCAGTAGTAGAGAGCTTATGTTGTACTCCGTGCAATTTTATAAATTCAGACCAAAATGTGCTATTAAACACCTTGTCTTTATCAGATACAATGCTATGAGGAAACCCGTACAGTTTAGAGATGTTGCCTAGGAAACACTGGGCCACTTTCCACTTTCAAAGGATTGAAAGGGTGGGATAGAGCACAAAAATGAGCATACTTGCTCAATCTGTCAATGACTACCATAATCACCTCCTTGTCATGTGATTTGGGTAAGCCTTCAATGAAATCCATGGTAATTTCATCCCATACGGCAGTAGGGAGGCAAGGGCTGGAGTAACCCTGGATAGGCATTGTTGTCAGCTTTGCATTTTTGGCAAGTGATAAATTGCCTCATATATTCAGCAATGGAGTGCTTCATGCCTGACCAAAAGAAGAGTGTTTTAACCTTCTAGAGGGTGGCTTCAAGAGTGACCTCCATGGGGGGAGTCATGCATCCAAGTAAGAATCATTTGTTGAGCAGGAAGGTTTGGACCCACTACAATCTCGCTCTTCCTCTTCAAGATATTATCTTGCTAGTGTAGTACAGATGTAGTGCAGGATTGAGCTTGAGTTCCTTAACAAGTTGATGTAGGTTTGGATCTTCCTCCCAGAACTTTGCAATTCTTCGAGCAATGATGAATGAATAGCAGACACAACGATCGTGAGTTAGCCGATATCCATAAGCTCTAGAAAGAGCTTCTGTGGTCTTGTTTTCAACACCCACCTTGTATTCCACTGAGTAATCAAAGCCCAGGTTTAGACAACTACTGCTGCTGGGTCGGGGTAGCCAACTTATGATCCACTAAATATTTGACACTTTGTTGGTCAGTCCTACTGATGAATGGTTGCATCATTAGGTAATGCTGCCATTTTTGGACTCCAAAAAATAATTGGCAACAACACTCTCATATGCTGACAGATGAGATGAGAATTTGAATGTGCTTTGCTAATCTTTCATCATAACCACCCTCATGCCCATAACCTCCCCCATGCATGAGGCATCAGTCTTAATGAGAAAGGGTTTGTGGAAATAAGGGAGTGCTAGGACTGGTGGAGTGGTCATGATTTGCTTGAGTAGGGTAAAAGCTTCTGCAGTTGCTTCATACCATATAAAAAGCATCTTTCTTCAGTAGGCTAGTGAGGGGGTTTGCATATTTTCCCATAGTCCTTATTGAATCCCATAGTCCTTAATCAATCTTCTGTTATAACCAGTGATGCCAAGAAATCCCCTTAGTCGCTTGAGATTCTTAAGGGCAGGCCAATCCAGTACAACTTGTATTTTTTTTTCTGGCTCAGTTTGCACTCTCTCTTAGGTAATGATATGTTCCAGGTAGCGAATGGAGGTAGCCCCAAAAGAGCATTTCTTTAAGTTAGCACTAAGAGAATGAGCTGTCATCATTGACTCTAGTACTGCCTATAAATGAGTCAGATGTTCCTCCCATGAAAGGTTGTAGATCATCTCATTAAAAAAAAAACAAGAACAAACTTTCTCATGTAAGGCTTAAAAATGTGGTTCATGAGGGATTGGAAGGTGCATTGGCGAGGCCAAATGGCATCACTAAGTACTCAAAGTGGCAAAAATGGGTTTTAACTGCAGTTTTTGTGGATGTCAGATGGGTATACTCTTATTTAATGGTAGCCAGATTTAAGGTCAATTTTGGAGAAATATTTCGTGCCTTGGAGTTCATCTAGAAGCTTTTCTATCACAGGTATGGGAAACTTATCCTTGGTAGTTGCTTTATTCAAGCTTCTATAATCAACACACATCCTTCATCCTCCATTCTTCTTTTTCACTAACACAATATGAGCTCCAAAAGAGTTGTTGCTATGCCTTATGATCCCCTGGTCTAATAACTCTTGGATAATTTCCTCAATCATATCCTTCTGTATTGTAGTGTGTCTATATGGCCTTACATTGATGGCCTCATTTCCCTCTTTCAAGGGTTTCTTGTGAGAATCCTCCTCTCGGTGGTGGTAACCCCTTAGGTACCTCAAAAACCTTATCAAGTTCCTGTAATAGTTTATGCAATGACAAGGAAAGGTCAGTTAGAGTATGTGCTTCAAGACCTGTAGCTGAGGTGAACCTCCCACCTCTAGTGGTACTATCTGCAATCTTCATCATTGACAACTCTCCTGAGTTGCATCACTTTCCTCAATTTACTGCACTTCATGCTCTTCAATCTCTTGCTAGTAGCCCCCTTAGCTTCACCCTTATTCTGAGGTGAGTAAACTCCATAGTCAAGTTCATGAAGTCCTATAAATTGGGCCCAAGGAGAGAAAACCATTGGAACCCAAATACCAAATCACTTCCACTCAAGTGTAAAAGCAACACATCAGTGGCAGACTCTATTCCCTGCATCTTCCACCTAAACTCCATGATCATGGTGTTAAATTGCAGCTGGCCACCATCTGCAACCTTGACCCATAAGGGTGTTATTCCTTCGACCTTGCAATCTAGCTTGAGAGCTATAGAAATGTCGATGAAATTGTGGGTACTCCCACTGTCTATAGGGCTTTCTCACCATGATAACCATTAACCCTCATAGTCTGAAAGGTGGACACACCATCCAAGTCTTGTAATGAAATTTGCGCACATTGAGTCAAGGGTTCCTCTTCTACCTCATCTATTTCTTCTTTACCACTACCTTCTACTTCTAGATGACTTGGGGTTTCTTGCCCTTGCATTTGTGCCCTGGTTCATATTTATCATCTTACCAAAAACACATATTTTTGGCTCTTTTCTCATTGAATTCAGCAGGGGTTAAGGTTCTTTTGTTTGGGTTAGGGTTGTGTGTGTTTTGGTAGGGTTTGAAGGGGGTAGGCTTAGTATATGTTCTGGTGGTGGCTGTATTTTTATGGCTGGTGGAATTGGGTAACACGTTTTCTGTCTTAGACTTCTGGAATGCTTCATTTAATTTAGCTAGGCAAAGTGCCTGCTGAACAGATTCTGGTGCAAACATTCTCACAGCAAGCTGTATATCCTTCTCTAACCCCCCAAGTAGCAGCTTAACTGGTGTTCCTCAGTCAAATCTAACCTACTTACAAGGGCATTAAAGGTGTCATGGTACTCTTGAACAGTATCTGTTTGTTCTAGAGCCTTAAGTTCTGCCATGGGATCATCATACAATTTCCCAAACCTCACGTTTATATCCTCAGTATACCTAGTCCGAATAGGAGGGATGTTTTGTAGTCTCTTCATGTAAGTTTGGTGTCACGGCAAAGCCTTGCCTTTACTCTAACTCCATCACTCACCTTATCTAGCTCAAAAAACTGATTACATTTGTATAACCAGGATTTTAGATCATTACCATCACATTAGTTAATCTAGCAAAATAATGGTGGTTTGAGTGCTCTAGTGATTTACGATCCTCAGTCACTAACTGATTAACTTGCAGTGATAATCCTATCTATAAGATCATTTAAAATTCGCAATAGCTTGAACATTTTTTGCAATGTTAGAACTAATACTATTAGAAGTTTCAGTTACTTGCTTGCGTTGCTGTTCTAAGAGATTTCTGAGATTTACCTCCAATCTCTGCAGCTCAGTATTTGTAATTTCAATGTCAGCATTTCTGGTTTGCACCATTTTTATTCCAAGAACCGTGCTGCTCTGATACTAATGGTGCAATCTGTAAGCTCAGATTGCTTTCCTGAATCTGACCCCCCAAAGAGGTGGACACTCAGCTAGATTATGCTAGATAATCAACCAGGTAAGAAGGGTAATTTTGAGGACAATAATCTGGATAACTCCTACTAATTCTAAGGAATTAGTGAGTGACTAAAGTTTAGAGAGAGGGGAGAACTTTTATATTGCAAAATCATGCCATCATTCTTACACCTACTGGCCTTCAAAATAACCTTCAAGGAAAGGAAAATAACAGAATTAACTACAGGAGAAATTAAGCTACACGGCCAACTAGCTGATTGCAAGGAATCTACATTCATTCCCCAAAAATAATGTCTGTCAATTCTGTTTCAATGAGCTTTACCTCAGCACTCCTTCTCCAGCTCAATATTCTTTTCTTTAGCATTTGCCAACTCATCATACTCTTCATTTGGCTCCATTGAATTGGTGCATTGACTTCCATTTTCATTTCAGGTGTACTGGTATTAAGTATTACACCAATGTTATTCTGACAGTCAAAACTCATCATATTTGCATATGTATTATGCATATCTTGATCATATTTGCTTCTGTTGAAATCTAGTTGTCAATGCACTTAACTAAACTGTATGCTTATATCTTCCAATATACGTAATCCTCACAAGAAATTCAGTTGCCAAGACTGTCCGAAATTCGGACATTGGGGGGGGGGGGGGGGATATATTATATATCTGAATCCAGAGTTTATCAAGATTAATCTAGCTATAAAAACATGAAGCCAATCTAATTAGAAATTTAGGGATTCAAACCTATCAACTTTTAGATCCAACCATTTAGATACATTACTGCCTAAGTACATCTTTTCCATGTAGGTTGATTGCATTCTCCTAAATATTTTGTCCCTTCTCTCATATCTAATTGTGGTTCACTAGGGCATAAACTATCCAATAGTAAGGTCAAGTGTCGATTATGGATTATCTCCCCACTTTAGTGTGTTGGGTTGTAAAGAGTGTGACCTAGACAAGTAGCCTTAGTTGGTAATAGTTTTGGAGAGTTAGGTCAGATCTTGTTGACACCACTCAGCCTTTCTGTCTCCTCATGCGTGGATTAAGAAGGATACGTAGTGGAGAATATTAGTAAACTTGTGTATCGAAGACTAAATTTAATTACTAAAAGATTTTGAAGCAGACAGGAATAGACAGTAGGAATGTAGGATATCGTTGCGGAACTTAAACTTCTTAATGTAGGAATGCCTCAAAAATTGTGCATACCCAGTTAAAAGTCTCCTTCAAGGTAGAAGATCTCGTCTTTCATTTTGTGCATACGACAACCGATGCCTTGTTCAAATTTGCAAGCTCATTTTGTACATTTGATTCGTCCTCTAAGTGCATACGACAACCGATTTTAATGTTAATCGAGTAAACAACTTGTTTCATGTGACAGGCTGTGCAAAGAGACAAAATCTCATCAGAGTTTCTTCATATAGCAGAGCAAATTGAAGAAGCACTGAGTAAAGTTTCTTATAATAAACTTGATATATCCGAGGAAGTTCAAGAACAGGTAATTCTGCTAATCTGGATGCAACTGTGATGTAAAAGGTTTTAAGGCACTCTCAATACAAAGTATCATACATGCGAAGATAAGATGCTAATAAGTGGCATGCTGTGGTTTATATGTCATTAGATTGGACTTGTCCATGCTCATTTTCAACGAGCAAAAGCTAGAACAGAATCCACTGATCTACAATTAGAGATGGACATAACAAAAGTGCAGGACGAAGCAGATCCTGATGCTGCAGTTCTCATGAGATTATCACAGAACCTTCACCTTTTGACTATGGATGATCTGAGGAAAGAATCACGTGCCTTCCATGAGATGGTCATAACAAGCAGTAGTGATCTTGGTGATTCATTTGAGATGATGTCCTCCCTATTTAAGAAGCTTAATGACTATCTGCTGACTGTTAACCCAGAAGTTGACATGTCTGCTGTTGACAAAAGCATGATAAAGCACCGATCTCCTGTTATACCAGATGACTTCCGTTGCCCTATCTCACTTGAGCTAATGAAAGATCCTGTTATAGTATCTACTGGCCAGGTCAGACCTCCTTTGTTTCAACATATATTTCTACTTTACATCCATTTCCATTTTAGTCATGTGAAAGACTCGTCAATGCTCCATTAGCATATTTTGATTATTGTAGACAATGTAATTTCTTGACTGGAAGGCCTCCAAGTTTCTGCTAATTAAGCAGCAGCATGTCGAGACCTTTTCAATCCTGGTGTTGAATATGTCTGCTTTCTGTTTTCATGCTGTTATTCTTTTGATGCAGACGTATGAGAGATCATGCATCCAGAAATGGCTTGATGCAGGTCACAAGACATGTCCTAAGACACAACAGACTCTGTTGCATACAGCGTTGACACCAAATTATGTTTTGAAGAGTCTGATTACTTTATGGTGTGAAAGTAATGGAGTGGAATTGCCAAGGACACAAGGAGCTTGTAGAAACAGGAGAACTAGCAACTCCACTTCCAACTGTGACAAAGCGGCTATTGGTGCCTTGCTAAAGAAGCTAGCCAATGGAAACATAGAAGAGAAACGGGCTGCTGCTGGGGAGTTTCGGTTGCTTGGAAAAAGAAATGCAGACAACAGGGTATGTATTGCTGAGGCAGGAGCCATACCACTGCTAGTAGAACTGCTATCTTCTCCTGATTCTCGGACTCAGGAGCACGCTGTCACAGCACTGCTTAATCTTTCCATTAATGACATGAACAAAAGCATTATAGTAAATGCTGGGGCAATACAAGATATAGTAGAAGTCCTGAAGAATGGTAGCATGGAGGCGAGAGAAAATGCTGCTGCAACACTGTTCAGCTTATCTGTGGTGGATGAGAACAAAGTGGCAATAGGAGCATCAGGGGCAATCCCAGCTCTTATTAATTTACTTATTCAGGGTACCCCAAGAGGAAAGAAAGATGCCGCTACTGCAATTTTCAACCTTTCAATTTACCAAGGAAACAAGGTGAGAGCTGTGAGGGAAGGAATTGTGGGCCCTCTAATGAGATTTCTGAAGGAAGTTGATGGTGGCATGGTTGATGAGGCACTAGCAATCTTGGCAATACTTGCAAGCCATCCTGAGGGTAAAATTTCAATTGGGCAGGCTGAGCCTATCTCTCTTTTGGTTGAGTTCATACGAACTGGATCTCCTCGTAACAGAGAGAATGCCGCTGCGGTACTTTGGTCACTTTGCATGGGCGATGTAAAACATTTGAAACTGGCAAAGGAGCTGAATGCTGAGCAAGTACTCAAAGAACTTTCAGAGAATGGAACAGACAGGGCTAAGAGAAAGGCTTCAAGTCTTTTAGAGTTCCTGGAACGAGTTGAAGATGCTGCTGATTAGAACAGCAAGCATCACTCCAAAAAAGTAGTAGCTTAATTTTTTTCCTCCATTACACGTTGATCACGGATTCCATGTACTTACTGTCCATGGTAAATATGCATATTTGTAAATAGATGATACTACTAATTAAAGTACATTTCTCGCAGCTTGCAGCTTGTGAATTGTTATATCTTACAATATGGGCTACTTTTTCAATATCAGATTCTTTAGCATTTTGTGAA

Figure S4. Structural analysis of the sugar beet candidate gene for root fresh weight (RFW), LOC104883815, encoding a U-box domain-containing protein 14 (PUB14). The promoter region (~2 kb upstream the initiation of the first exon) is indicated in black font but not underlined. Exons and introns are depicted with black underlined and gray font, respectively. Initiation (ATG) and termination (TAG) codons are in bold and highlighted in red. The U-box domain, characteristic of PUB genes, is indicated in red font. Cis-regulatory elements are depicted in bold and underlined letters and color-coded.
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Figure S5. Root and leaf phenotypes for the sugar beet germplasm collection.
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Figure S6. Phenotypic categories for root shape and root tip shape according to the International Union for the Protection of New Varieties of Plants (UPOV), as used in this study








Table S1. Genetic diversity statistics and AMOVA for SNP data, by country of origin of the accessions

	Country of origin
	Number of accessions (%)
	mean GD
	mean PIC
	mean MAF
	mean Ho
	mean He
	mean F
	FST among countries#

	
	
	
	
	
	
	
	
	AR
	BG
	CL
	CN
	DK
	ET
	CS
	FR
	GR
	IN
	IR
	IQ
	TR
	UK
	US

	Afghanistan (AF)
	2 (2.1 %)
	0.28
	0.23
	0.21
	0.25
	0.22
	0.13
	0.088
	0.096
	0.07
	0.096
	0.073
	0.091
	0.074
	0.091
	0.085
	0.088
	0.128
	0.106
	0.095
	0.096
	0.094

	Argentina (AR)
	1 (1.1 %)
	0.27
	0.22
	0.20
	0.22
	0.18
	0.19
	
	0.114
	0.088
	0.114
	0.091
	0.109
	0.092
	0.108
	0.103
	0.106
	0.146
	0.124
	0.113
	0.114
	0.112

	Bulgaria (BG)
	2 (2.1 %)
	0.27
	0.22
	0.20
	0.19
	0.14
	0.29
	
	
	0.096
	0.122
	0.099
	0.116
	0.100
	0.116
	0.111
	0.114
	0.153
	0.132
	0.12
	0.122
	0.12

	Chile (CL)
	2 (21 %)
	0.28
	0.23
	0.21
	0.22
	0.17
	0.22
	
	
	
	0.096
	0.073
	0.091
	0.074
	0.09
	0.085
	0.088
	0.128
	0.106
	0.094
	0.096
	0.094

	China (CN)
	3 (32 %)
	0.27
	0.22
	0.2
	0.21
	0.17
	0.21
	
	
	
	
	0.099
	0.117
	0.100
	0.116
	0.111
	0.114
	0.154
	0.132
	0.121
	0.122
	0.120

	Denmark (DK)
	1 (11 %)
	0.28
	0.23
	0.21
	0.20
	0.14
	0.28
	
	
	
	
	
	0.094
	0.077
	0.093
	0.088
	0.091
	0.131
	0.109
	0.097
	0.099
	0.097

	Ethiopia (ET)
	1 (1.1 %)
	0.27
	0.22
	0.20
	0.23
	0.19
	0.16
	
	
	
	
	
	
	0.095
	0.111
	0.106
	0.108
	0.148
	0.127
	0.115
	0.116
	0.115

	Serbia & Mont. (CS)
	2 (2.1 %)
	0.28
	0.23
	0.21
	0.21
	0.16
	0.26
	
	
	
	
	
	
	
	0.095
	0.089
	0.092
	0.132
	0.110
	0.099
	0.100
	0.098

	France (FR)
	1 (1.1 %)
	0.27
	0.22
	0.20
	0.18
	0.19
	0.34
	
	
	
	
	
	
	
	
	0.105
	0.108
	0.148
	0.126
	0.115
	0.116
	0.114

	Greece (GR)
	1 (1.1 %)
	0.28
	0.22
	0.20
	0.22
	0.17
	0.22
	
	
	
	
	
	
	
	
	
	0.103
	0.142
	0.121
	0.109
	0.111
	0.109

	India (IN)
	5 (5.3 %)
	0.27
	0.22
	0.20
	0.24
	0.21
	0.13
	
	
	
	
	
	
	
	
	
	
	0.145
	0.124
	0.112
	0.113
	0.112

	Iran (IR)
	21 (22.3 %)
	0.25
	0.20
	0.18
	0.22
	0.19
	0.13
	
	
	
	
	
	
	
	
	
	
	
	0.164
	0.152
	0.153
	0.152

	Iraq (IQ)
	1 (1.1 %)
	0.26
	0.21
	0.19
	0.19
	0.14
	0.26
	
	
	
	
	
	
	
	
	
	
	
	
	0.130
	0.132
	0.130

	Turkey (TR)
	17 (18.1 %)
	0.27
	0.22
	0.20
	0.23
	0.20
	0.15
	
	
	
	
	
	
	
	
	
	
	
	
	
	0.120
	0.119

	United Kingdom (UK)
	12 (12.8 %)
	0.27
	0.22
	0.20
	0.20
	0.15
	0.25
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	0.120

	United States (US)
	20 (21.3 %)
	0.27
	0.22
	0.20
	0.20
	0.15
	0.26
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	AMOVA
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Source of variation
	
	Variation (%)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Among countries
	
	    16.4 %
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Among accessions / within countries
	    83.6 %
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Overall FST
	
	     0.109
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Overall FIS
	
	     0.214
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Overall FIT
	
	     0.300
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



GD. Genetic diversity; PIC. Polymorphic index content; MAF. Minor allele frequency; Ho. Observed heterozygosity; He. Expected heterozygosity; Fi. Inbreeding coefficient. # Pair-wise genetic differentiation (FST) among countries.


Table S2. Genetic diversity statistics and AMOVA for silicoDArT data, by country of origin of the accessions

	Country of origin
	Number of accessions (%)
	mean GD
	mean PIC
	mean MAF
	mean Ho
	mean He
	mean F
	FST among countries#

	
	
	
	
	
	
	
	
	AR
	BG
	CL
	CN
	DK
	ET
	CS
	FR
	GR
	IN
	IR
	IQ
	TR
	UK
	US

	Afghanistan (AF)
	2 (2.1 %)
	0.19
	0.16
	0.12
	0.25
	0.32
	-0.29
	0.055
	0.079
	0.058
	0.072
	0.076
	0.062
	0.052
	0.082
	0.071
	0.063
	0.096
	0.096
	0.071
	0.074
	0.069

	Argentina (AR)
	1 (1.1 %)
	0.20
	0.17
	0.13
	0.26
	0.33
	-0.27
	
	0.062
	0.041
	0.055
	0.059
	0.045
	0.035
	0.065
	0.054
	0.046
	0.079
	0.079
	0.054
	0.057
	0.052

	Bulgaria (BG)
	2 (2.1 %)
	0.19
	0.16
	0.12
	0.24
	0.31
	-0.28
	
	
	0.065
	0.079
	0.083
	0.069
	0.059
	0.089
	0.078
	0.07
	0.103
	0.103
	0.078
	0.081
	0.076

	Chile (CL)
	2 (2.1 %)
	0.20
	0.17
	0.13
	0.26
	0.34
	-0.29
	
	
	
	0.058
	0.062
	0.048
	0.037
	0.068
	0.056
	0.048
	0.082
	0.082
	0.057
	0.06
	0.055

	China (CN)
	3 (3.2 %)
	0.19
	0.16
	0.12
	0.25
	0.32
	-0.28
	
	
	
	
	0.076
	0.062
	0.052
	0.082
	0.071
	0.063
	0.096
	0.096
	0.071
	0.074
	0.069

	Denmark (DK)
	1 (1.1 %)
	0.19
	0.16
	0.12
	0.24
	0.30
	-0.26
	
	
	
	
	
	0.066
	0.055
	0.086
	0.074
	0.066
	0.099
	0.100
	0.075
	0.078
	0.072

	Ethiopia (ET)
	1 (1.1 %)
	0.20
	0.17
	0.13
	0.26
	0.33
	-0.28
	
	
	
	
	
	
	0.041
	0.072
	0.06
	0.052
	0.086
	0.086
	0.061
	0.064
	0.059

	Serbia & Mont. (CS)
	2 (2.1 %)
	0.20
	0.17
	0.13
	0.26
	0.33
	-0.27
	
	
	
	
	
	
	
	0.062
	0.05
	0.042
	0.075
	0.076
	0.05
	0.054
	0.048

	France (FR)
	1 (1.1 %)
	0.19
	0.16
	0.12
	0.24
	0.30
	-0.25
	
	
	
	
	
	
	
	
	0.081
	0.073
	0.106
	0.106
	0.081
	0.084
	0.079

	Greece (GR)
	1 (1.1 %)
	0.19
	0.16
	0.12
	0.25
	0.32
	-0.27
	
	
	
	
	
	
	
	
	
	0.061
	0.094
	0.095
	0.069
	0.073
	0.067

	India (IN)
	5 (5.3 %)
	0.20
	0.17
	0.13
	0.26
	0.34
	-0.30
	
	
	
	
	
	
	
	
	
	
	0.086
	0.087
	0.061
	0.065
	0.059

	Iran (IR)
	21 (22.3 %)
	0.18
	0.15
	0.12
	0.24
	0.32
	-0.33
	
	
	
	
	
	
	
	
	
	
	
	0.120
	0.095
	0.098
	0.092

	Iraq (IQ)
	1 (1.1 %)
	0.18
	0.15
	0.12
	0.24
	0.31
	-0.29
	
	
	
	
	
	
	
	
	
	
	
	
	0.095
	0.098
	0.093

	Turkey (TR)
	17 (18.1 %)
	0.19
	0.16
	0.13
	0.25
	0.36
	-0.30
	
	
	
	
	
	
	
	
	
	
	
	
	
	0.073
	0.067

	United Kingdom (UK)
	12 (12.8 %)
	0.19
	0.16
	0.12
	0.25
	0.32
	-0.29
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	0.071

	United States (US)
	20 (21.3 %)
	0.20
	0.16
	0.13
	0.25
	0.32
	-0.29
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	AMOVA
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Source of variation
	
	Variation (%)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Among countries
	
	   16.5 %
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Among accessions / within countries
	    83.5 %
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Overall FST
	
	   0.069
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Overall FIS
	
	  -0.286
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Overall FIT
	
	  -0.198
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


GD. Genetic diversity; PIC. Polymorphic index content; MAF. Minor allele frequency; Ho. Observed heterozygosity; He. Expected heterozygosity; Fi. Inbreeding coefficient. # Pair-wise genetic differentiation (FST) among countries.
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Ad 17: Root: shape in longitudinal section
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Ad. 21: Root: shape of tip
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