[bookmark: _GoBack]Supplementary Table 1: List of SSR marker used in this study.
	S.No
	Marker
	Primer Sequence
5'- 3'
	Linkage Group
	Tm
	Genomic/Genic
	Status
	Reference

	1.
	PvM097

	[F] CAAGAGTGAAGGGGCAGTTT
[R]CGGCCAACCACTACTTTTAG
	1
	50
	Genic
	Polymorphic
	Hanai et al. (2010)

	2.
	P1v111
	[F] CTTGCCTTTGGAGTCATGGT [R]TGCAACTCAACTTCGTCAAA
	1
	55
	Genomic
	Polymorphic
	

	3.
	BM200
	 [F] TGGTGGTTGTTATGGGAGAAG
[R]ATTTGTCTCTGTCTATTCCTTCCAC
	1
	52
	Genomic
	Polymorphic
	Gaitan-Solis et al. (2002)

	4.
	BMd10
	[F] GCTCACGTACGAGTTGAATCTCAG
[R]ATCTGAGAGCAGCGACATGGTAG
	1
	55
	Genic
	Polymorphic
	Blair et al. (2003)

	5.
	X79722

	[F] CCAACCACATTCTTCCCTACGTC
[R]GCGAGGCAGTTATCTTTAGGAGTG
	2
	49
	Genic
	Polymorphic
	Yu et al. (2000)

	6.
	U77935

	[F] CGTTAGATCCCGCCCAATAGT
[R] CCGTCCAGGAAGAGCGAGC
	2
	48
	Genic
	Polymorphic
	Yu et al. ( 2000)

	7.
	P2v2220
	[F] GCCCTTCAAAGTCATTTTCG [R]AAGGGCTAAGCTTTGGTGAA
	2
	56
	Genomic
	Monomorphic
	

	8.
	X59469

	[F]  AAACACACAAAAAGTTGGACGCAC
[R] TTCGTGAGGTAGGAGTTTGGTGG
	2
	50
	Genic
	Polymorphic
	Yu et al. (2000)

	9.
	BM152

	[F] AAGAGGAGGTCGAAACCTTAAATCG
[R]CCGGGACTTGCCAGAAGAAC
	2
	54
	Genomic
	Polymorphic
	Gaitan-Solis et al.(2002)

	10.
	BM156

	[F] CTTGTTCCACCTCCCATCATAGC
[R]TGCTTGCATCTCAGCCAGAATC
	2
	50
	Genomic
	Polymorphic
	Gaitan-Solis et al.
(2002)

	11.
	X96999

	[F]  AGTCGCCATAGTTGAAATTTAGGTG
[R] CTTATTAAAACGTGAGCATATGTATCATTC
	3
	49
	Genic
	Polymorphic
	Yu et al.(2000)

	12.
	BM159

	[F]  GGTGCTGTTGCTGCTGTTAT
[R] GGGAGATGTGGTAAGATAATGAAA
	3
	50
	Genomic
	Polymorphic
	Gaitan-Solis et al.
(2002)

	13.
	BMb793
	[F] AGCAACAAGAGAGTCGATGT
[R]ATTTGTGTTTGCTAAGGAGA
	3
	53
	Genomic
	Polymorphic
	Galeano et al. (2011)

	14.
	BMb1008
	[F] GGTACAGTTAGTAATGGAGAAC
[R] CTCTCTGACCTTGCATATT
	3
	50
	Genomic
	Polymorphic
	Cordoba et al. (2010)

	15.
	PVBR102
	[F]  TGAGGATCCTTTACCCCACA
[R] GCCATCATAAGGGGGAAAAT
	3
	56
	Genomic
	Monomorphic
	Grisi et al. (2007)

	16.
	P3v460
	[F] ATGACATGTAACCGCCATGA [R]CACGTTAACCAATGGACCCT
	3
	55
	Genomic
	Monomorphic
	

	17.
	M99497

	[F] GGGTAGTAAAGGAAAGAGAAGAAAGAG
[R]CCACCTTCTCGTACTGTTCCATG
	3
	48
	Genic
	Polymorphic
	Yu et al.
(2000)

	18.
	J04555

	[F] GAGGGTGTTTCACTATTGTCACTGC
[R]TTCATGGATGGTGGAGGAACAG
	4
	48
	Genic
	Polymorphic
	Yu et al. (2000)

	19.
	X60000

	[F] ACCTAGAGCCTAATCCTTCTGCGT
[R] GAATGTGAATATCAGAAAGCAAATGG
	4
	53
	Genic
	Polymorphic
	Yu et al.
(2000)

	20.
	K03288

	[F] TGCCACCACAGCTTTCTCCTC
[R]TATGAGAGAAGCGGTTGGCACG
	4
	53
	Genic
	Polymorphic
	Yu et al.
(2000)

	21.
	X04660

	 [F]  TTGATGACGTGGATGCATTGC
[R] AAAGGGCTAGGGAGAGTAAGTTGG
	4
	48
	Genic
	Polymorphic
	Yu et al.(2000)

	22.
	X57022

	[F]  AAGGATGGGTTCCGTGCTTG
[R] CACGGTACACGAAACCATGCTATC
	4
	49
	Genic
	Polymorphic
	Yu et al.
(2000)

	23.
	BM149

	[F] CGATGGATGGATGGTTGCAG
[R]GGGCCGACAAGTTACATCAAATTC
	4
	50
	Genomic
	Polymorphic
	Gaitan-Solis et al. (2002)

	24.
	K03289

	[F] AGCTTTCACACTATGACACCAGTGG
[R]TGCGACATGAGAGAAAGACACGG
	4
	53
	Genic
	Polymorphic
	Yu et al.
(2000)

	25.
	P4v786
	[F] AGGCACAACGAGGAAGAAGA [R]GCCGTCACACACAACAAAAC
	4
	55
	Genomic
	Monomorphic
	

	26.
	X74919

	[F] CCGTTGCCTGTATTTCCCCAT
[R] CGTGTGAAGTCATCTGGAGTGGTC
	5
	50
	Genic
	Polymorphic
	Yu et al.(2000)

	27.
	BM155

	[F]  GTTCATGTTTGTTTGACAGTTCA
[R] CAGAAGTTAGTGTTGGTTTGATACA
	5
	50
	Genomic
	Polymorphic
	Gaitan-Solis et al.
(2002)

	28.
	BMb742
	[F]  GTGATGTGATGAATTGGTGA
[R] TGTGAACGTGAATGCTATGT
	5
	55
	Genomic
	Polymorphic
	Galeano et al. (2011)

	29.
	BMb803
	[F]  TTCTTAGAATCTCACTAAGCAAA
[R] TCACATGCACAACTATTTCAC
	5
	56
	Genomic
	Polymorphic
	Galeano et al. (2011)

	30.
	BMb643
	[F]  AAACAGGAATTTAACCAAAGTT
[R] TCACACAACTACTGCGAAAC
	5
	56
	Genomic
	Polymorphic
	Galeano et al. (2011)

	31.
	PVBR87
	[F]  CTCATTGCGTCTACCAGTGC
[R] CCTAGGTTCCGCAGCATGT
	5
	56
	Genomic
	Polymorphic
	Grisi et al. (2007)

	32.
	P5v1145
	[F] TGGGAGGTGTGACCTTTTTC [R]ATAAAGATGAGGCCCAAGCC
	5
	55
	Genomic
	Monomorphic
	

	33.
	X61293

	[F]  AATCTGCCGAGAGTGGTCCTGCC
[R]GATTGAAATATCAAAGAGAATTGTTAC
	6
	47
	Genic
	Polymorphic
	Yu et al. (2000)

	34.
	PVBR14
	[F]  TGAGAAAGTTGATGGGATTG
[R]ACGCTGTTGAAGGCTCTAC
	6
	56
	Genomic
	Polymorphic
	Buso et al. (2006)

	35.
	PVBR20
	[F]  TGAGAAAGTTGATGGGATTG
[R] TACGCTGTTGAAGGCTCTAC
	6
	56
	Genomic
	Polymorphic
	Buso et al. (2006)

	36.
	BM158

	[F]  CCGAGCGCACCGTAACTGAATGC
[R] CGCTCGCTTACTCACTGTACGC
	6
	50
	Genomic
	Polymorphic
	Gaitan-Solis et al.
(2002)

	37.
	BMb1157
	[F]  GGACAAGACAAACGTATAGA
[R]CATCTTGACACGACTCTG
	6
	56
	Genomic
	Polymorphic
	Cordoba et al. (2010)

	38.
	PVBR113
	[F]  TGCATTCTTCCTCCCATCTT
[R]TTGATTTGATTTGATCAGTGGTG
	6
	54
	Genomic
	Polymorphic
	Grisi et al. (2007)

	39.
	PVBR5
	[F]  ATTAGACGCTGATGACAGAG
[R]AGCAGAATCCTTTGAGTGTG
	6
	56
	Genomic
	Polymorphic
	Buso et al. (2006)

	40.
	PVBR61
	[F]  GATGCTGGCCTCTTTGTAGC
[R]CACACCCCTCTGCTTTCTTC
	7
	56
	Genomic
	Monomorphic
	Grisi et al. (2007)

	41.
	PVBR82
	[F]  CCCAAAGAGAATGCAAGGTT
[R]GCTTCCCTTTCAACGACAT
	7
	56
	Genomic
	Monomorphic
	Grisi et al. (2007)

	42.
	BM150

	[F]  CGAACTATTTGATACTCATGTGC
[R] TTGCAGGACAGATAAGTTAGAAGA
	7
	50
	Genomic
	Polymorphic
	Gaitan-Solis et al.
(2002)

	43.
	BM185
	[F]  AAGGAGGTTTCTACCTAATTCC
[R] AAAGCAGGGATGTAGTTGC
	7
	52
	Genomic
	Polymorphic
	Gaitan-Solis et al. (2002)

	44.
	PVBR69
	[F]  GATGCTGGCCTCTTTGTAGC
[R]CACCCCTCTGTGTTTTTCTCC
	7
	53
	Genomic
	Polymorphic
	Grisi et al. (2007)

	45.
	PVBR124
	[F]  CCTAAAAACCAGGTGCGAGA
[R] TGGGAAACCTAGCCAAACAC
	7
	56
	Genomic
	Monomorphic
	Grisi et al. (2007)

	46.
	PVBR93
	[F] TGGGGTGAGAGAGAAAGGTG
[R]TACCATAGCAGGCGTTGTTG
	7
	52
	Genomic
	Polymorphic
	Grisi et al. (2007)

	47.
	P7v2535
	[F] AACGTGTTTCCCGAGAGAAG [R]GATCAATCGGTTTGGTTTGG
	7
	55
	Genomic
	Monomorphic
	

	48.
	BM153

	[F]  CCGTTAGGGACTTGTTGAGG
[R] TGACAAACCATGAATATGCTAAGA
	8
	50
	Genomic
	Polymorphic
	Gaitan-Solis et al. (2002)

	49.
	BM151

	[F]  CACAACAAGAAAGACCTCCT
[R] TTATGTATTAGACCACATTACTTCC
	8
	50
	Genomic
	Polymorphic
	Gaitan-Solis et al.
(2002)

	50.
	P8v1058
	[F] CGGCTTGCTCTTGAAGAAA [R]AGCACCCTTTTTCCCTTGTT
	8
	55
	Genomic
	Monomorphic
	

	51.
	BMd25
	[F]  GCAGATCGCCTACTCACAAA
[R] CGTTGACGAGAAGCATCAAG
	8
	47
	Genic
	Polymorphic
	Blair et al. (2003)

	52.
	BMc121
	[F]  TGCATTCACCGCTATTACGA
[R]CACTGTAGCCACCATGAGCA
	8
	56
	Genic
	Polymorphic
	Blair et al. (2009)

	53.
	PVBR181
	[F]  AGGGAAAAGTGGGAAAGGAA
[R]CCACAGCTGATGAAAAGCAA
	8
	56
	Genomic
	Monomorphic
	Grisi et al. (2007)

	54.
	PVBR185
	[F]  TGGTAAAGCAAAAACGATGG
[R]GACAGAAGAGTGAGGGTGTGAA
	8
	52
	Genomic
	Polymorphic
	Grisi et al. (2007)

	55.
	BM154

	[F]  TCTTGCGACCGAGCTTCTCC
[R] CTGAATCTGAGGAACGATGACCAG
	9
	50
	Genomic
	Polymorphic
	Gaitan-Solis et al.
(2002)

	56.
	P9v1981
	[F] CAAATACTGGGGTGGAGGAA [R]CAATTTTCAGCTCAACCATCA
	9
	55
	Genomic
	Monomorphic
	

	57.
	BMc292
	[F]  CCTTATTATACTTGTGGTCTCTCTCTC
[R] CGAGGATGAACAGAGCATGA
	9
	54
	Genic
	Polymorphic
	Blair et al. (2009)

	58.
	PVBR213
	[F]  ACAATGTAGACAGCGCAGCA
[R]GCTCTTTCTCCTCCCATCCT
	9
	50
	Genomic
	Polymorphic
	Grisi et al. (2007)

	59.
	PVBR125
	[F]  GGAGCGAGAGAAAATCGAAA
[R]CTGAGACGCAGAGCAGACAC
	9
	56
	Genomic
	Monomorphic
	Grisi et al. (2007)

	60.
	PVBR188
	[F]  GGAGCGAGAGAAAATCGAAA
[R] CTGAGACGCAGAGCAGACAC
	9
	56
	Genomic
	Monomorphic
	Grisi et al. (2007)

	61.
	X80051

	[F] AGTTAAATTATACGAGGTTAGCCTAAATC
[R] CATTCCCTTCACACATTCACCG
	9
	49
	Genic
	Polymorphic
	Yu et al. (2000)

	62.
	BMb152
	[F]  ACGCAGAGAAATCTCCAATA
[R]CCTTCCATGATTTGTTGTTT
	10
	50
	Genomic
	Polymorphic
	Cordoba et al. (2010)

	63.
	PVBR128
	[F]  GAAGAGCTCTCATCGCAACG
[R]CTAGCTCCCTCCCCTCGTAA
	10
	56
	Genomic
	Monomorphic
	Grisi et al. (2007)

	64.
	BMc234
	[F]  CAACACCATAACCAAAACGACA
[R] ACGGAGGAAGGAGATGGAGT
	10
	54
	Genic
	Polymorphic
	Blair et al. (2009)

	65.
	PVBR182
	[F]  CGCGCACGTAGGTACTACAA
[R] CAACAACACCACCCTGAGAC
	10
	53
	Genomic
	Polymorphic
	Grisi et al. (2007)

	66.
	BM157

	[F]  ACTTAACAAGGAATAGCCACACA
[R] GTTAATTGTTTCCAATATCAACCTG
	10
	50
	Genomic
	Polymorphic
	Gaitan-Solis et al.
(2002)

	67.
	P10v87
	[F] CTGTGTGTTTTGGTGAACCAGT [R]TGCAAGCTTCCAGGATCAAT
	10
	55
	Genomic
	Polymorphic
	

	68.
	BMb653
	[F]  ATTTGTAAAGAACTCGCCAA
[R]AGATAACAAGAACAATCATAAAG
	11
	53
	Genomic
	Polymorphic
	Galeano et al. (2011)

	69.
	PVBR228
	[F]  TGCAGGTTGCAAGTAGCAGT
[R]GCGAGGAGAGAAAGAGAAAGAA
	11
	56
	Genomic
	Monomorphic
	Grisi et al. (2007)

	70.
	PVBR168
	[F]  CACCGAGCGTGAGTGAGTAA
[R] CAACACCATTTGCAACAAAGA
	11
	56
	Genomic
	Monomorphic
	Grisi et al. (2007)

	71.
	PVBR149
	[F]  CATTGGGGAACTATCAACAGG
[R] ATCAGGAAGGATGCTGATGG
	11
	56
	Genomic
	Monomorphic
	Grisi et al. (2007)

	72.
	M75856

	[F] GGGAGGGTAGGGAAGCAGTG
[R]GCGAACCACGTTCATGAATGA
	11
	47
	Genic
	Polymorphic
	Yu et al. (2000)

	73.
	BMb654
	[F]  CGCATCGATCAAAGATAGTC
[R]CTCTTTCCCAACAAATGAAG
	11
	52
	Genomic
	Polymorphic
	Galeano et al. (2011)

	74.
	P11v450
	[F] CACATGATTGAATGTGTTGGG [R]CAGACGGAGCTTCTCAAACC
	11
	55
	Genomic
	Monomorphic
	





Supplementary Table 2: Variation among Fe, Zn, and protein contents in diverse common bean genotypes
	 
Genotype
	Mean ± SE*

	
	Fe
	Zn
	Protein

	P1
	1.055±.02921,22,23
	0.950±.20356
	22.80±1.1547028,29,30,31,32,33

	P2
	1.297±.56645,46
	0.480±.17311,12,13,14,15
	14.80±.577357,8,9,10,11

	P3
	0.8423±.2456,7
	0.650±.14734,35,36,37
	18.00±1.7320512-24

	P4
	1.192±.57733,34,35,36,37
	0.589±.20228,29,30
	22.80±2.19393128,29,30,31,32,33

	P5
	1.822±.28960
	0.467±.0119,10,11,12,13
	20.80±.4618824,25,26,27,28,29,30

	P6
	1.013±.07515,16,17
	0.615±.02831,32
	18.00±1.1547012-24

	P7
	1.755±.02958
	1.056±.28857
	22.80±1.1547028,29,30,31,32,33

	P8
	1.076±.09223
	0.483±.14512,13,14,15,16
	19.60±.8082919-26

	P9
	1.273±.57743,44,45,46
	0.688±.57740,41,42,43
	18.80±1.1547017-24

	P10
	1.344±.01747,48,49
	0.669±.17337,38,39,40
	16.00±2.309409-17

	P11
	1.419±.10952
	0.703±.01742,43
	24.80±.4618831-37

	P12
	2.557±.06966
	0.601±.05730,31
	19.60±.6928219-26

	P13
	1.089±.57764
	1.127±.05766
	27.60±.3464138,39

	P14
	0.902±.0119,10
	0.528±.08919,20,21
	26.60±.9237636,37,38

	P15
	1.213±.07536,37,38,39,40
	0.598±.28929,30,31
	26.60±1.3856435,36,37,38

	P16
	0.853±.3496,7
	0.464±.0029,10,11,12,13
	24.80±.9237632,33,34,35,36,37,38

	P17
	1.321±.0524647
	1.091±.17357
	24.80±1.327932,33,34,35,36,37,38

	P18
	6.746±.57771
	0.656±.28935,36,37,38
	20.80±1.501124,25,26,27,28,29,30

	P19
	1.148±.27165
	0.762±.00461
	20.80±1.501124,25,26,27,28,29,30

	R1
	3.673±.90068
	0.1482±.5771
	22.80±.5773528,29,30,31,32,33

	R2
	7.22±.40472
	0.449±.1736,7,8,9
	18.00±1.0392312-24

	R3
	1.30±.28845,46
	0.542±.23020,21,22,23
	16.80±.923769-20

	R4
	0.771±.2883
	0.587±.01227,28,29,30
	22.00±.5773526,27,28,29,30,31,32

	R5
	1.247±.17341,42,43
	0.616±.03531,32
	14.40±1.212446,7,8,9

	R6
	1.416±.03452
	0.55±.00220,21,22,23,24
	18.800±1.3279117-24

	R7
	0.889±.1158,9
	0.563±.23022,23,24,25
	18.00±1.4433412-24

	R8
	1.013±.07516,17,18
	0.475±.11510,11,12,13,14
	20.80±.1732124,25,26,27,28,29,30

	R9
	4.739±.05266
	0.812±.05751
	24.80±1.327932,33,34,35,36,37,38

	R10
	1.129±.02924,25,26,27
	0.803±.01751
	16.00±1.096979-17

	KS1
	1.225±.02938,39,40,41
	0.576±.42925,26,27,28,29,30
	20.80±1.962924,25,26,27,28,29,30

	KS2
	1.375±.11550,51
	0.749±.17345,46.47
	22.00±1.732126,27,28,29,30,31,32

	KS3
	0.99±.23162
	0.919±.57763
	25.60±1.905332,33,34,35,36,37,38

	KS4
	1.791±.22559
	1.582±.91762
	16.80±.98159-20

	KS5
	1.423±.05852,53
	0.575±.29624,25,26,27,28,29
	18.80±1.385617-24

	KS6
	1.05±.28920,21,22,23
	0.427±.1765,6,7
	31.60±2.2516740

	KS7
	0.914±.0499,10,11
	0.815±.05751
	14.40±.692826,7,8,9

	KS8
	6.34±.57770
	0.484±.17312,13,14,15,16
	16.00±1.15479-17

	KS9
	0.972±.28913,14
	1.167±.70459
	16.80±.0009-20

	KS10
	1.368±.28949,50,51
	0.662±.28936,37,38,39
	18.00±1.73212-24

	KS11
	2.098±.57763
	0.489±.28813,14,15,16
	14.40±.23096,7,8,9

	K12
	0.711±.05772
	0.553±.28920,21,22,23,24
	7.20±.692821

	K13
	0.862±.2897,8
	0.556±.28920,21,22,23,24
	18.00±1.1547012-24

	K14
	0.797±.1154
	0.466±.2899,10,11,12,13
	29.60±2.9444939,40

	K15
	0.853±.2896,7
	1.931±.34665
	16.80±.230949-20

	K16
	1.701±.00657
	0.895±.46154,55
	24.00±.0000031,32,33,34,35,36

	K17
	1.19±.40433,34,35,36,37
	1.363±.11560
	16.80±.923769-20

	K18
	0.800±.00355
	0.534±.06257
	26.80±.3464137,38

	K19
	1.928±.04967
	0.943±.16864
	20.80±.9815024,25,26,27,28,29,30

	K20
	1.627±.11556
	0.912±.07454,55
	24.00±1.905331,32,33,34,35,36,37

	B1
	1.004±.02315,16,17
	0.654±.43934,35,36,37,38
	18.00±1.5011112-24

	B2
	1.073±.23022,23
	0.886±.230453
	15.20±.808298,9,10,11,12,13

	B3
	0.93 ± .00110,11,12
	0.345±.0032,3
	15.43±.057748,9,10,11,12,13,14

	B4
	1.07±.00222,23
	0.753±.00345,46,47,48
	16.14±.017329-18

	B5
	1.36±.00549,50,51
	0.599±.00329,30,31
	25.96±.0577434,35,36,37,38

	B6
	1.25±.00342,43,44
	0.71±.00343,44
	23.67±.0577429-35

	B7
	1.35±.00348,49,50
	0.536±.00319,20,21,22
	14.48±.288686,7,8,9

	B8
	1.15±.00327,28,29,30,31
	0.632±.00132,33,34,35
	26.15±.2886834,35,36,37,38

	B9
	1.17±.00330,31,32,33,34
	0.327±.0022
	16.00±.11549-17

	B10
	1.92±.00361
	0.906±.00154,55
	23.43±.1732129,30,31,32,33,34,35

	B11
	1.00±.00214,15,16,17
	0.417±.0025
	11.48±.288683,4,5

	B12
	0.87±.0057,8
	0.709±.00443,44
	19.76±.5196220,21,22,23,24,25,26

	B13
	1.06±.00421,22,23
	0.466±.0039,10,11,12,13
	17.19±.236719-22

	B14
	1.14±.00325,26,27,28
	0.775±.00348,49,50
	19.72±.4041520,21,22,23,24,25,26

	B15
	0.73±.0032
	0.617±.00531,32
	25.91±.4387934,35,36,37,38

	B16
	1.05±.00320,21,22,23
	0.561±.00321,22,23,24,25
	18.48±.2309415-24

	B17
	1.16±.00328,29,30,31,32
	0.762±.00147,48,49
	14.48±.230946,7,8,9

	B18
	1.00±.00311,12
	0.498±.00314,15,16,17
	22.67±.2886827,28,29,30,31,32

	B19
	1.05±.00319,20,21,22
	0.797±.00150,51
	15.48±.346418-14

	B20
	1.18±.00332,33,34,35,36
	0.76±.00347,48,49
	21.81±.2886825,26,27,28,29,30,31

	MT1
	0.99±.00314,15,16
	0.42±.0035
	15.95±.173219-17

	MT2
	1.02±.00217,18,19,20
	0.536±.00219,20,21,22
	17.00±.288689-21

	MT3
	1.15±.00326,27,28,29,30
	0.526±.00218,19,20
	20.05±.1154722,23,24,25,26,27,28

	MT4
	1.01±.00321,22,23
	0.506±.00216,17,18
	17.29±.115479-22

	MT5
	1.21±.00335,36,37,38,39
	0.645±.00333,34,35,36,37
	16.10±.115479-18

	MT6
	1.02±.00317,18
	0.631±.000532,33,34
	14.62±.173216,7,8,9,10

	MT7
	0.81±.0034,5
	0.45±.0037,8,9
	25.72±.4041533,34,35,36,37,38

	MR1
	1.14±.00326,27,28,29
	0.453±.0018,9,10
	15.19±.028878,9,10,11,12,13

	MR2
	1.11±.00524
	0.729±.00344,45
	23.85±.3464130,31,32,33,34,35

	DE1
	1.12±.00424,25
	0.626±.000532,33
	9.48±.230941,2,3,4

	DE2
	0.93 ± .00110,11,12
	0.345±.0032,3
	15.43±.057748,9,10,11,12,13,14

	DE3
	1.75±.00458
	0.706±.00242,43,44
	20.81±.1154724,25,26,27,28,29,30

	DE4
	1.07±.00222,23
	0.668±.00137,38,39,40
	17.19±.057749-22

	UG1
	1.23±.00439,40,41,42
	0.761±.00247,48,49
	12.67±.173215,6,7,8

	UG2
	1.08±.00223
	0.436±.0035,6,7,8
	16.43±.288689-18

	UG3
	1.28±.00344,45
	0.462±.0029,10,11,12
	16.48±.277139-18

	UG4
	1.12±.00324,25,26
	0.434±.0035,6,7,8
	18.91±.2309417-24

	UG5
	1.17±.00229,30,31,32,33,34
	0.503±.00215,16,17,18
	22.00±.2886826,27,28,29,30,31,32

	UG6
	1.25±.00342,43,44
	0.71±.00343,44
	23.67±.0577429,30,31,32,33,34,35

	UG7
	0.59±.0011
	0.393±.0034
	15.48±.230948-14

	UG8
	0.95±.00312,13
	0.894±.00354,55
	15.48±.173218-14

	UG9
	1.04±.00118,19,20,21
	0.36±.0033
	25.81±.1732134,35,36,37,38

	UG10
	1.02±.00317,18,19,20
	0.456±.0028,9,10,11
	7.86±.115471

	UG11
	1.17±.00429,30,31,32,33
	0.434±.0035,6,7,8
	17.34±.173219-22

	UG12
	1.23±.00439,40,41,42
	0.761±.00247,48.49
	12.67±.173215,6,7,8

	UG13
	1.2±.00134,35,36,37,38
	0.778±.00349,50
	15.38±.173218,9,10,11,12,13,14

	UG14
	0.86±.0037
	0.425±.0025,6
	24.53±.2886831,32,33,34,35,36,37

	N1
	1.07±.00222,23
	0.567±.00223,24,25,26,27,28
	17.57±.2886810-22

	N2
	1.45±.00353
	0.838±.00252
	17.00±.288689-21

	N3
	0.98±.00214,15
	0.71±.00343,44
	17.14±.230949-22

	N4
	1.18±.00231,32,33,34,35
	0.557±.00120,21,22,23,24
	18.81±.2309417-24

	N5
	1.43±.00352,53
	0.846±.00252,53
	19.81±.2309421,22,23,24,25,26

	N6
	0.95±.00412,13
	0.704±.00242,43
	15.62±.230949-16

	N7
	1.13±.00224,25,26,27
	0.498±.00314,15,16,17
	17.86±.1732112-24

	N8
	1.28±.00344,45
	0.462±.0029,10,11,12
	16.48±.277139-18

	N9
	1.37±.00550,51
	0.736±.00645,46
	16.96±.057749-21

	N10
	1.34±.00347,48
	0.812±.00251
	12.00±.115474,5,6

	N11
	0.93±.00310,11,12
	0.47±.0019,10,11,12,13
	18.57±.1154716-24

	N12
	1.36±.00549,50,51
	0.599±.00329,30,31
	25.96±.0577434,35,36,37,38

	N13
	1.28±.00344,45,46
	0.891±.00354
	18.05±.0288712-24

	N14
	1.32±.00346,47
	0.657±.00136,37,38
	23.24±.1732129,30,31,32,33,34

	N15
	1.17±.00429,30,31,32,33
	0.434±.0035,6,7,8
	17.34±.173219-22

	N16
	1.16±.00328,29,30,31,32
	0.515±.00217,18,19
	15.96±.288689-17

	N17
	1.26±.00342,43,44,45
	0.757±.00546,47,48,49
	21.81±.2309425,26,27,28,29,30,31

	UD1
	1.39±.00351
	0.846±.00352,53
	12.29±.057745,6,7

	UD2
	1.22±.00137,38,39,40
	0.583±.00226,27,28,29,30
	10.53±.023092,3,4,5

	UD3
	1.52±.00354
	0.917±.00355
	17.86±.178912-24

	UD4
	1.192±.57733,34,35,36,37
	0.589±.20228,29,30
	22.80±2.19393128,29,30,31,32,33

	UD5
	0.99±.00314,15,16
	0.423±.0035
	19.05±.02418,19,20,21,22,23,24,25

	UD6
	1.22±.00337,38,39,40
	0.687±.00139,40,41,42,43
	8.24±.057741,2

	KD1
	1.368±.28949,50,51
	0.662±.28936,37,38,39
	18.00±1.73212-24

	KD2
	1.22±.00337,38,39,40
	0.698±.00241,42,43
	17.77±.1154711-23

	KD3
	1.32±.00346,47
	0.657±.00136,37,38
	23.24±.1732129,30,31,32,33,34

	KD4
	0.797±.1154
	0.466±.2899,10,11,12,13
	29.60±2.9444939,40

	KD5
	1.73±.00358
	0.985±.00257
	19.86±.2886821,22,23,24,25,26,27

	KD6
	0.86±.0017
	0.808±.00351
	18.34±.1732113-24

	KD7
	1.27±.00243,44,45
	0.683±.00239,40,41,42
	16.48±.115479-18

	KD8
	0.95±.00212,13
	0.683±.0039,40,41,42
	18.14±.0577413-24

	KD9
	1.02±.00317,18,19
	0.574±.00324,25,26,27,28,29
	23.15±.0577429,30,31,32,33,34

	KD10
	0.83±.0015,6
	0.601±.00230,31
	15.05±.028878,9,10,11,12

	KD11
	1.21±.00136,37,38,39,40
	0.797±.00250,51
	18.61±.3464116-24

	KD12
	1.15±.00327,28,29,30
	0.691±.00240,41,42,43
	22.81±.3464128,29,30,31,32,33

	KD13
	1.212±.00237,38,39,40
	0.585±.00226,27,28,29,30
	20.57±.1154723,24,25,26,27,28,29

	KD14
	1.22±.00137,38,39,40
	0.583±.00226,27,28,29,30
	10.53±.023092,3,4,5

	KD15
	0.98±.00214,15
	0.71±.00343,44
	17.14±.230949-22

	KD16
	0.91±.0019,10
	0.638±.00232,33,34,35,36
	16.81±.057749-20

	KD17
	1.3±.00245,46
	0.747±.00145,46,47
	16.62±.115479-19

	KD18
	1.54±.00154
	0.676±.00338,39,40,41
	9.13±.049101,2,3

	VLR125
	1.24±.00240,41,42
	0.555±.003 20,21,22,23,24
	15.55±.028879-15

	Avg.
	1.42±.053
	0.70±.016
	18.83±.23922


*Mean± SE values with different superscripts between the genotypes within the same column are significantly different from each other (ANOVA; DUNCAN post-hoc; P< 0.05). (The genotype in bold font represents core set).

Supplementary Table 3: Distribution of 138 common bean genotypes on the bases of their mean value range of Fe, Zn & Protein
	Range 
	Genotypes 

	Fe  (mg 100g-1) 

	0-2 
	P1, P2, P3, P4, P5, P6, P7, P8, P9, P10, P11, P13, P14, P15, P16,P17, P19, R3, R4, R5, R6, R7,R8, R10, KS1, KS2, KS3, KS4, KS5, KS6, KS7, KS9, K12, K13, K14, K15, K18 KS10, K16, K17, K19, K20, B1, B2 ,B3, B4, B5, B6, B7, B8, B9, B10, B11, B12, B13, B14, B15, B16, B17, B18, B19, B20, MT1, MT2, MT3, MT4, MT5, MT6, MT7, MR1, MR2, DE1, DE2, DE3, DE4, UG1, UG2, UG3, G4, UG5, UG6, UG7, UG8, UG9, UG10, UG11, UG12, UG13, UG14N1, N2, N3, N4, N5, N6, N7, N8,  N9, N10, N11, N12,  N13, N14, N15,  N16, N17, UD1, UD2, UD3, UD4,  UD5, UD6, KD1, KD2, KD3, KD4,  KD5, KD6, KD7, KD8, KD9, KD10, KD11, KD12, KD13, KD14, KD15, KD16, KD17, KD18, VLR-125

	2-4 
	P12,  R1, KS11 

	4-6 
	R9 

	6-8 
	P18,  R2, KS8 

	Zn  (mg 100g-1) 

	0- 0.5 
	P2, P5, P8, P16, R2, R8, KS6, KS8, KS11, K14, B3, B9, B11, B13, B18, MT1, MT7, MR1, DE2 UG2, UG3, UG4, UG7, UG9, UG10, UG11, UG14, N8,  N7, N11, N15, UD5, KD4

	0.5- 1 
	P1, P3, P4, P6, P9, P10, P11, P12, P14, P15, P17, P18, P19, R3, R4, R5, R6, R7, R9, R10, KS1, KS2, KS3, KS5, KS10, K12, K13, K16, K18, K19, K20, B1, B2, B4, B5, B6, B7, B8, B10, B12, B14, B15, B16, B17, B19, B20, MT2, MT3, MT4, MT5, MT6, MR2, DE1, DE3, DE4, UG1, UG5, UG6, UG8, UG12, UG13, N1, N2, N3, N4, N5, N6, N9, N10, N12, N13, N14,  N16, N17, UD1, UD2, UD3, UD4, UD6, KD1, KD2, KD3, KD5, KD6, KD7, KD8, KD9, KD10, KD11, KD12, KD13, KD14, KD15, KD16, KD17, KD18, 
VLR-125 

	1- 1.5 
	P7, P13, R1, KS9, K17 

	1.5- 2 
	KS4, K15 

	Protein (%) 

	0- 10 
	K12 , DE1, UG10, UD6, KD18

	10- 20 
	P2, P3, P6, P8, P9, P10, P12, R2, R3, R5, R6, R7, R10, KS4, KS5, KS7, KS8, KS9, KS10,KS11, K13, K15, K17, B1, B2, B3, B4, B7, B9, B11, B12, B13, B14, B16, B17, B19, MT1, MT2, MT4, MT5, MT6, MR1, DE2, DE4, UG1, UG2, UG3, UG4, UG7, UG8, UG11, UG12, UG13, N1, N2, N3, N4, N5, N6, N7, N8, N9, N10, N11, N13, N15, N16, N17, UD1, UD2, UD3, UD5,  KD1, KD2, KD5, KD6, KD7, KD8, KD10, KD11, KD14, KD15, KD16, KD17 

	20-30 
	P1, P4, P5, P7,P11, P13, P14, P15, P16, P17, P18, P19, R1, R4, R8, R9, KS1, KS2, KS3, K14, K16, K18, K19, K20, B5, B6, B8, B10, B15, B18, B20, MT3, MT7, MR2, DE3, UG5, UG6, UG9, UG14, N12, N14, UD4, KD3, KD4,  KD9, KD12, KD13

	30-40 
	KS6 



Supplementary Table 4:  Assignment of individuals to the sub populations (K) based on probability.
	Genotype 
	K1
	K2
	K3
	K4
	K5
	Assignment to sub-populations

	P1
	0.0178
	0.1148
	0.0841
	0.0313
	0.7521
	5

	P2
	0.0427
	0.3977
	0.0032
	0.0481
	0.5083
	5

	P3
	0.0068
	0.1448
	0.0133
	0.2847
	0.5504
	5

	P5
	0.0218
	0.0054
	0.0028
	0.0186
	0.9514
	5

	P7
	0.0048
	0.0042
	0.0038
	0.0182
	0.969
	5

	P8
	0.0427
	0.0812
	0.0121
	0.6047
	0.2593
	4

	P10
	0.0055
	0.0078
	0.035
	0.0324
	0.9193
	5

	P11
	0.0047
	0.0074
	0.0135
	0.0802
	0.8942
	5

	P12
	0.1064
	0.546
	0.0033
	0.0239
	0.3205
	2

	P13 
	0.0073
	0.0083
	0.0048
	0.0047
	0.9749
	5

	P14 
	0.0665
	0.3143
	0.011
	0.263
	0.3452
	admixture

	P15
	0.0035
	0.034
	0.003
	0.0062
	0.9533
	5

	P16
	0.0047
	0.0053
	0.0089
	0.5713
	0.4098
	4

	P17
	0.0039
	0.0047
	0.0024
	0.0135
	0.9755
	5

	P18
	0.0046
	0.0019
	0.0046
	0.0054
	0.9835
	5

	P19
	0.0058
	0.004
	0.0077
	0.003
	0.9795
	5

	R1
	0.0033
	0.0043
	0.0048
	0.0073
	0.9803
	5

	R3
	0.0076
	0.0026
	0.178
	0.4548
	0.357
	admixture

	R4
	0.0072
	0.2748
	0.0293
	0.0151
	0.6736
	5

	R5
	0.0068
	0.4646
	0.0862
	0.3795
	0.0628
	admixture

	R6
	0.0163
	0.1791
	0.171
	0.6272
	0.0064
	4

	R7
	0.0032
	0.1502
	0.0028
	0.84
	0.0038
	4

	R8
	0.0058
	0.1083
	0.01
	0.8657
	0.0102
	4

	R9
	0.0157
	0.1908
	0.0066
	0.7755
	0.0114
	4

	R10
	0.0036
	0.5466
	0.0054
	0.4416
	0.0028
	2

	KS1
	0.0129
	0.202
	0.0368
	0.739
	0.0093
	4

	KS2
	0.0111
	0.1962
	0.1033
	0.6394
	0.05
	4

	KS3
	0.0082
	0.0224
	0.037
	0.9087
	0.0237
	4

	KS4
	0.0056
	0.0846
	0.0038
	0.9019
	0.0041
	4

	KS6
	0.0083
	0.0206
	0.0049
	0.9632
	0.003
	4

	KS7
	0.002
	0.0033
	0.002
	0.9906
	0.0021
	4

	KS8
	0.0029
	0.0038
	0.0028
	0.9839
	0.0066
	4

	KS9
	0.0028
	0.0602
	0.003
	0.9124
	0.0216
	4

	KS10
	0.0079
	0.0024
	0.0028
	0.9756
	0.0113
	4

	KS11
	0.0067
	0.0255
	0.0037
	0.9215
	0.0426
	4

	K12
	0.0138
	0.0678
	0.006
	0.9079
	0.0045
	4

	K13
	0.0054
	0.0028
	0.0036
	0.9854
	0.0028
	4

	K14
	0.0035
	0.0081
	0.0116
	0.9691
	0.0077
	4

	K16
	0.0306
	0.0172
	0.1388
	0.3433
	0.4701
	admixture

	K17
	0.0123
	0.1694
	0.2459
	0.568
	0.0044
	4

	K18
	0.0215
	0.0161
	0.6862
	0.2715
	0.0048
	3

	K19
	0.021
	0.3032
	0.6586
	0.0119
	0.0054
	3

	K20
	0.0141
	0.0995
	0.8705
	0.0103
	0.0056
	3

	B1
	0.003
	0.0081
	0.7273
	0.0272
	0.2344
	3

	B2
	0.0029
	0.0034
	0.6869
	0.0131
	0.2937
	3

	B6
	0.1852
	0.6459
	0.0084
	0.0049
	0.1556
	2

	B10
	0.0759
	0.3606
	0.512
	0.0029
	0.0486
	admixture

	B13
	0.0038
	0.003
	0.9659
	0.0052
	0.0221
	3

	B14
	0.0166
	0.0662
	0.8772
	0.0136
	0.0264
	3

	B15
	0.0048
	0.0062
	0.9747
	0.0021
	0.0122
	3

	B16
	0.0052
	0.0044
	0.9433
	0.0415
	0.0056
	3

	B17
	0.0442
	0.0078
	0.8204
	0.1008
	0.0268
	3

	B18
	0.0079
	0.0042
	0.9724
	0.0047
	0.0108
	3

	B19
	0.0202
	0.0042
	0.9324
	0.0316
	0.0116
	3

	B20
	0.0215
	0.3848
	0.5844
	0.0063
	0.003
	3

	MT2
	0.0487
	0.0157
	0.9265
	0.0042
	0.005
	3

	MT5
	0.0157
	0.0171
	0.9575
	0.0047
	0.005
	3

	MT7
	0.221
	0.6142
	0.1562
	0.0043
	0.0043
	2

	MR2
	0.0368
	0.1457
	0.8117
	0.0028
	0.003
	3

	DE4
	0.0917
	0.0217
	0.8764
	0.0072
	0.003
	3

	UG5
	0.1642
	0.5446
	0.0341
	0.1671
	0.09
	2

	UG6
	0.131
	0.6378
	0.1856
	0.0115
	0.0341
	2

	UG7
	0.1072
	0.5529
	0.3319
	0.0028
	0.0052
	2

	UG8
	0.4264
	0.4714
	0.0207
	0.0554
	0.0261
	admixture

	UG9
	0.5521
	0.3294
	0.0585
	0.0314
	0.0286
	1

	UG10
	0.3705
	0.5555
	0.0127
	0.002
	0.0593
	2

	UG11
	0.6024
	0.362
	0.0256
	0.0064
	0.0036
	1

	UG12
	0.4857
	0.4963
	0.0098
	0.0027
	0.0055
	admixture

	UG13
	0.7005
	0.1318
	0.0391
	0.0077
	0.1209
	1

	N1
	0.7965
	0.128
	0.0608
	0.01
	0.0047
	1

	N3
	0.8096
	0.0169
	0.1643
	0.003
	0.0062
	1

	N4
	0.6726
	0.0884
	0.2075
	0.0143
	0.0171
	1

	N9
	0.9186
	0.0576
	0.0087
	0.0111
	0.004
	1

	N10
	0.9662
	0.0144
	0.0045
	0.0076
	0.0073
	1

	N11
	0.9559
	0.0225
	0.003
	0.0078
	0.0108
	1

	N13
	0.932
	0.0071
	0.004
	0.0333
	0.0236
	1

	N14
	0.2026
	0.5106
	0.0106
	0.265
	0.0112
	2

	N15
	0.4551
	0.252
	0.0048
	0.2833
	0.0049
	admixture

	N17
	0.3729
	0.61
	0.0028
	0.0048
	0.0095
	2

	UD1
	0.4555
	0.5183
	0.0064
	0.0139
	0.0059
	2

	UD2
	0.2144
	0.7748
	0.005
	0.0028
	0.003
	2

	UD3
	0.2073
	0.7734
	0.0115
	0.0049
	0.0029
	2

	UD4
	0.1989
	0.7906
	0.0038
	0.0042
	0.0025
	2

	UD6
	0.557
	0.3166
	0.0276
	0.0215
	0.0773
	1

	KD1
	0.8039
	0.0817
	0.0816
	0.0201
	0.0127
	1

	KD4
	0.7342
	0.2466
	0.0109
	0.0053
	0.003
	1

	KD5
	0.9769
	0.0082
	0.0073
	0.0052
	0.0024
	1

	KD7
	0.6069
	0.3632
	0.0165
	0.0075
	0.0059
	1

	KD8
	0.5705
	0.4185
	0.0041
	0.0036
	0.0033
	1

	KD9
	0.9672
	0.0092
	0.0128
	0.0039
	0.0069
	1

	KD11
	0.9756
	0.0054
	0.0047
	0.0054
	0.0089
	1

	KD13
	0.9547
	0.0227
	0.0074
	0.0112
	0.004
	1

	KD14
	0.7839
	0.0068
	0.1785
	0.0207
	0.0101
	1

	KD15
	0.9789
	0.0079
	0.0055
	0.0041
	0.0036
	1

	KD16
	0.9449
	0.0324
	0.0094
	0.0071
	0.0062
	1

	KD17
	0.69
	0.0247
	0.0212
	0.0062
	0.258
	1



