Supplementary Material
Table S1. Pedigree, generation status, and breeding origin of the 54 interspecific Gossypium genotypes used in this study (CB-series: n = 27; O-series: n = 27).
	
№
	Genotype
	Pedigree / breeding origin

	1
	CB1
	Omad (G.hirsutum L)

	2.
	CB2
	G. raimondii Ulbr. (R)

	3.
	CB3
	Termiz-31 (G.barbadense L)

	4.
	CB4
	G. arboreum L. (A)

	5.
	CB5
	G. thurberi Tod. (T)

	6.
	CB6
	F1(F1T x R x A) x S-6524

	7.
	CB7
	F1(F1T x R x A) x S-4727

	8.
	CB8
	BC6 [F1 (F1T x R x A) x S-6524] x Омad

	9.
	CB9
	BC6 [F1 (F1T x R x A) x S-4727] x Omad

	10.
	CB10
	BC7{[F1(F1T x R x A) x S-6524]  x Omad} x Omad

	11.
	CB11
	BC7{[F1(F1T x R x A) x S-4727]  x Omad}x Omad

	12.
	CB12
	[F7 (F1T x R x A) x S-6524] x Termiz-31

	13.
	CB13
	[F7 (F1T x R x A) x S-4727] x Termiz-31

	14.
	CB14
	BC7{[F1(F1T x R x A) x S-6524] xTermiz-31} x Termiz-31

	15.
	CB15
	BC7{[F1(F1T x R x A) x S-4727] xTermiz-31} x Termiz-31

	16.
	CB16
	BC6 [F1 (F1T x R x A) x S-6524] x S-6524

	17.
	CB17
	BC6 [F1 (F1T x R x A) x S-6524] x S-6524

	18.
	CB18
	BC6 [F1 (F1T x R x A) x S-4727] x S-4727

	19.
	CB19
	BC6 [F1 (F1T x R x A) x S-4727] x S-4727

	20.
	CB20
	BC7{[F1(F1T x R x A) x S-6524]  x Termiz} x Termiz

	21.
	CB21
	BC7{[F1(F1T x R x A) x S-4727]  x Termiz-31}x Termiz-31

	22.
	CB22
	BC7{[F1(F1T x R x A) x S-4727]  x Termiz-31}x Termiz-31

	23.
	CB23
	BC7{[F1(F1T x R x A) x S-4727]  x Termiz-31}x Termiz-31

	24.
	CB24
	F7 Termiz-31 x Оmad

	25.
	CB25
	F7 Оmad  x Termiz-31

	26.
	CB26
	F7 S-4727  x Termiz-31

	27.
	CB27
	F7 Termiz-31 x S-4727

	28
	O-33-34\11
	F7 [VC1 (F1K- 28  x S-6524) x  Omad]

	29
	O-431-32\07
	F5{VC2[(F1K-28 x S-6524) x Omad] x Omad}

	30
	O-445-46\07
	--/--

	31
	O-122-23\11
	F6{VC2[(F1K-28 x S-6524) x Omad] x Omad}

	32
	O-143-44\11
	--/--

	33
	O-213-14\07
	F6 [VC1 (F1K- 28  x S-4727) x  Omad]

	34
	O-235-36\07
	--/--

	35
	O-321-22\07
	--/--

	36
	O-323-24\07
	--/--

	37
	O-335-36\07
	--/--

	38
	O-339-40\07
	--/--

	39
	O-355-56\07
	--/--

	40
	O-359-60\07
	--/--

	41
	O-383-84\07
	--/--

	42
	O-74-75\11
	F7 [VC1 (F1K- 28  x S-4727) x  Omad]

	43
	O-95-96\11
	--/--

	44
	O-103-04\11
	--/--

	45
	O-105-06\11
	--/--

	46
	O-483-84\07
	F5{VC2[(F1K-28 x S-4727) x Omad] x Omad}

	47
	O-551-52\07
	--/--

	48
	O-553-54\07
	--/--

	49
	O-571-72\07
	--/--

	50
	O-689-90\07
	F6 (F1K-28 xS-4727) x Tеrmiz-31

	51
	O-86-87\15
	F8(F1K-28 xS-4727) x Tеrmiz-31

	52
	O-139\15
	F9VC1[(F1K-28xS-4727) x Tеr-31] x Tеr-31

	53
	O-741-42\07
	F8VC1[(F1K-28xS-4727) x Tеr-31] x Tеr-31

	54
	O-753-54\07
	--/--




Table S2. SSR and gene-based marker panel used in this study.
	№
	Marker 
	Forward primer (5′–3′)
	Reverse primer (5′–3′)
	Trait category 

	1
	ABI5 
	TTTGCCACAGAGACAACGGA
	CCAAGAGCTACACCCGAGTT
	Abiotic stress tolerance

	2
	CBL10 
	GACGCGGACAAGGATGGTAA
	GATAGGAAAGGGCCAAGGGG
	Abiotic stress tolerance

	3
	PSY
	GGCCTGAATGCGGAGTACAT
	TGCCCTCAATCATGTCCCTG
	Abiotic stress tolerance

	4
	CSP3 
	GGGCTTGCAAGGAATATGGT
	TTCCACAGTAGTGGACCAGG
	Cold stress tolerance

	5
	GST 
	GCTTGGGGACAAGCCTTACT
	TTTGCGTGCACCTTTTAGCC
	Salt tolerance

	6
	PYL4 
	AATATGCCCGTCCCTGACAC
	GACGTGACAGCTCTTGACGA
	Salt tolerance

	7
	NAU2715
	CGAAAGATGGTTCCATTAGG
	GGGGGTTCAGGAGATTTTAG
	Salt tolerance

	8
	NAU2718
	CGAAAGATGGTTCCATTAGG
	GGGGGTTCAGGAGATTTTAG
	Salt tolerance

	9
	NAU2954
	AAGGAAATGCTGCCAACTAC
	AGACTTGCTCTGGTCTGCTT
	Salt tolerance

	10
	NAU2954
	AAGGAAATGCTGCCAACTAC
	AGACTTGCTCTGGTCTGCTT
	Salt tolerance

	11
	NAU6672
	TTGAATCCACACCAATTGAA
	TCGAGTTGACTTGTGACACC
	Salt tolerance

	12
	NAU6790
	CGTCTGGATTGAACAGTGATC
	CAACTTGATCTAA
CTATTGCATACG
	Salt tolerance

	13
	NAU8406
	TGGCCAGTTGTTTTGAGTTA
	TTTGTTTTGGGTTGTTGAGA
	Salt tolerance

	14
	NCED1
	GAGCGTCAACATCCTTTGCC
	GGCTCCGTTTCGAGCATAGA
	Salt tolerance

	15
	NCED2
	GGAGAACGAAGACGACGGTT
	CCGTACGGAACTCGAGATGG
	Salt tolerance

	16
	POD1
	TTCCACGAGGGACTTGGTTG
	TGAGCGAAGGAAGCGTCAAT
	Salt tolerance

	17
	BNL0530
	CGTAGGATGGAAACGAAAGC
	GCCACACTTTTCCCTCTCAA
	Fiber quality

	18
	BNL0598
	TATCTCCTTCACGATTCCATCAT
	AAAAGAAAACAGGGTCAAAAGAA
	Fiber quality

	19
	BNL1122
	TCGATAACGGCTATAGTAATCTCTC
	CAACAAATAAGCAGCCAAGAAA
	Fiber quality

	20
	BNL1167
	ACGGCGTTACAAGGCATTAC
	ACTTAGTTTCT
CAAAAAAAAAAATGC
	Fiber quality

	21
	BNL1421
	TGAAGATTTGGAGGCAATTG
	GAAATCAAGCCTCAATTCGG
	Fiber quality

	22
	BNL1604 
	AGAGGGAGTAAAGATTTGGGG
	TCCAGTTCTTTTTGCCTTGG
	Fiber quality

	23
	BNL1666
	TGTCAGAAAAGTTTTTCCAAGG
	AGATCATATTTAAA
AGAAAAAGAAAACC
	Fiber quality

	24
	BNL2449
	ATCTTTCAAACAACGGCAGC
	CGATTCCGGACTCTTGATGT
	Fiber quality

	25
	BNL3140
	CACCATTGTGGCAACTGAGT
	GGAAAAGGGAAAGCCATTGT
	Fiber quality

	26
	BNL3171
	GAAAAATTGAGGAAGGACATACG
	GGCCACAACCGAATTTACTG
	Fiber quality

	27
	BNL4030
	CCTCCCTCACTTAAGGTGCA
	ATGTTGTAAGGGTGCAAGGC
	Fiber quality

	28
	CGR5009
	TGTTCGATTTCCATTCCACA
	TATCGGTCAGGCTATCGGAC
	Fiber quality

	29
	CGR5102
	CGTCCGCACACACTATCACT
	AACGCGAGGAGAATCTGAAA
	Fiber quality

	30
	CGR5108
	TTCCATTGGAGATGGTCGTT
	AACCTGCTAGCGCCACAA
	Fiber quality

	31
	CGR5148
	AGCAACTTTCAAGCTTTCTGTG
	TTCTGGTTTGTTGCTCCAT
	Fiber quality

	32
	CGR5571
	TGAACATGGAAGTCCCACAA
	GAAACTCGTGTGTCGCTTGA
	Fiber quality

	33
	CGR5732
	GCCAAGGTTCATTCCTGAAA
	TATAGGGCTCATCAGGGTGG
	Fiber quality

	34
	CGR5758
	AAACAATAGCTTTCGCAGCC
	TGTAACAATCACCAGGCACC
	Fiber quality

	35
	CGR5801
	GCCGTATACATCTCATTTCCC
	GGAGTAGAGAGGGAGGGTGC
	Fiber quality

	36
	CGR5866
	GCTTAGGTTGTCATCCTTATTCG
	CCCTTTGTTCAATTTCTCGTG
	Fiber quality

	37
	CGR5883
	CGGCGCTACAGGACATAAGA
	GAGAGCAGGCAGTTGGAGAA
	Fiber quality

	38
	CGR6356
	ACCCACCACAGATCTGCAA
	CAGATCACATCCTACTTCGTCAA
	Fiber quality

	39
	DPL0322
	AAACCTCGTA
GTCATAGGCTCAAA
	AACTATGCACACAGATTTGGTACG
	Fiber quality

	40
	Gh034
	CCCTTTTGTTATCTA
ACTTCTGTTACTCCTAAC
	CCTTTTGTTTAGCTC
TTCTATACTTGAATTCC
	Fiber quality

	41
	Gh056
	TCCATTAGACA
AAGTTTTCTAAAGTTC
	TGAGACTTCCAACCAGATACAG
	Fiber quality

	42
	Gh064
	GAGAAGCCAATCCCATTTAAGA
	GATAGTGCATC
TCTAGAGAAGGACA
	Fiber quality

	43
	Gh110
	ACCATCCCAAAGAATCATCCTC
	ACTAAAACCAAGGCAATAAAGTG
	Fiber quality

	44
	Gh132
	TCATGGAACACCAAAGTTGGA
	ACATGATAGATTATTCAGCAATGCA
	Fiber quality

	45
	Gh158
	GGTGCTCATGATGATGCTG
	GAGTCAATGACAAGAGGATCACC
	Fiber quality

	46
	Gh247
	CTTCTTCCGCCACGTAAGTCC
	CAGCCTAACCAAGAACCCAATCG
	Fiber quality

	47
	HAU1314
	GAAAAGCCCTTTACCAACAA
	TCAGCTCTCCTATCTCACCTC
	Fiber quality

	48
	HAU1332
	TTGGCATTGAGTACGCTTTA
	TTGCTTCATTCGTAGTGCAT
	Fiber quality

	49
	HAU1371
	GGGGTGTTTGGCTTATTAAA
	AGAAGCGATATGAGGTCCAG
	Fiber quality

	50
	HAU1399
	ATGACAATTTCAGCTCACGA
	CCAATTCACACGTATTTGGA
	Fiber quality

	51
	HAU1455
	GAAGGTCAATCCAAGGTGTC
	TGGCTCCTAGTTGTTTTTCC
	Fiber quality

	52
	HAU1460
	AAAATTCACCCCCTCACC
	GGCTGATGCTGAACTAACCT
	Fiber quality

	53
	JESPR095
	GCTTTTCTCGTAGACGTATG
	GCATATTTATATACCAAGTCCCTC
	Fiber quality

	54
	JESPR114
	GATTTAAGGTCTTTGATCCG
	CAAGGGTTAGTAGGTGTGTATAC
	Fiber quality

	55
	JESPR154
	GTTCCCTCAGTTGCTCAGAAG
	GGAGGAGTTGGCAGAAAATAGC
	Fiber quality

	56
	JESPR197
	CAATACCTGGAACATAGACAAATG
	CTTGAGGCTTGCAAAAAATG
	Fiber quality

	57
	JESPR295
	GCCTCGTTTAAGCCCATAAAC
	GAGGGCCATAGTCACCGG
	Fiber quality

	58
	NAU0868
	GGCAAAACCATAAGGGTAAC
	TAGCGTGAGATTGTGGCTTA
	Fiber quality

	59
	NAU0923
	GGAATTCAAGGTTGAAGGAG
	CCTCTTCTTTGGCTCTGAAA
	Fiber quality

	60
	NAU0990
	ACAGCGGTTCTTCTTTGTTC
	TCGAAAACCTTCGGTGTAAG
	Fiber quality

	61
	NAU1028
	CCGCCTAAGACTAATTGGAA
	CAAATTGTAAGTGGCTGAGA
	Fiber quality

	62
	NAU1043
	GTATCCGCCCACAAATAAAG
	GCATCGTGAGAGAAAGTGAA
	Fiber quality

	63
	NAU1190
	CCATGTCCGTATCCATGTTA
	TAAGGCAAGATAGGGTCAGG
	Fiber quality

	64
	NAU1205
	GAAGATGGAAAGCCAGAAAA
	ACGCCAAATCAAAGTCAGA
	Fiber quality

	65
	NAU2265
	CAATCACATTGATGCCAACT
	CGGTTAAGCTTCCAGACATT
	Fiber quality

	66
	NAU5204
	GGGTTCCTCTGCTGTTTCTA
	CTTCAATCGGTGAACATGAA
	Fiber quality

	67
	NAU5212 
	GCAAAAAGAGACAACCTTCC
	TAAAGAACCGCCTCTACACC
	Fiber quality

	68
	NAU895
	CATGATGCACACTTCACACA
	CGGTTAAGCTTCCAGACATT
	Fiber quality

	69
	NAU896
	CATTTGAATGCAGAACAGGT
	CCCCCTTTTGTTTTCCTTT
	Fiber quality

	70
	NAU998
	CTCTCTCTCACACACGCACT
	CTGGCCAAGTGACACAATTA
	Fiber quality

	71
	TMB0107
	TGGTCTAGGAGCTGCACAAG
	GCCAAATATATGCCTGAGAAG
	Fiber quality

	72
	TMB0426
	CAATCAGAGTGGGATGATGG
	TGGAGTACGCGTTCAATGTG
	Fiber quality

	73
	TMB2940
	TTTCATTTATTATGCATTCGTTTCA
	CCAATATATG
TAGTAAAGGAACCACA
	Fiber quality

	74
	BNL1694
	CGTTTGTTTTCGTGTAACAGG
	TGGTGGATTCACATCCAAAG
	Fiber quality, Salt tolerance_RPH, RGR, RGP

	75
	NAU1042
	CATGCAAATCCATGCTAGAG
	GGTTTCTTTGGTGGTGAAAC
	Fiber quality, Salt tolerance_RRDM

	76
	BNL3255 
	GACAGTCAAACAGAACAGATATGC
	TTACACGACTTGTTCCCACG
	Fiber quality, VW

	77
	BNL2634
	AACAACATTGAAAGTCGGGG
	CCCAGCTGCTTATTGGTTTC
	FL, FS, FM

	78
	ELF1
	TGGAATGGAGGCCTTAGCAC
	TGGAATCAATGCAGCAGCAAA
	Early flowering, early maturity

	79
	ELF4_1
	ACGACTTTGACGGTAACCCC
	GTCGGGGTTCTTCGATTGGT
	Early flowering, early maturity

	80
	ELF4_2
	GGAACCAAGATTCCGACGACT
	TCAACATCTGGTTCCGGTCC
	Early flowering, early maturity

	81
	FCA
	AAGTAGGCACAGCCGAAGTG
	CCCAATGCCGGTCGAAAAAG
	Early flowering, early maturity

	82
	FD
	GTGCTTGTCCAAAAGCGGAA
	GCATGTGTAAGAGCGCAGTC
	Early flowering, early maturity

	83
	PHYB
	ATGCACCAACTGGTGAAGGT
	ACGCATAGAAGAGCAAAAGCA
	Early flowering, early maturity

	84
	PIF4_1
	TTCTGGGGCATCTATCTGCT
	TCCACAATGGCTTGACCCAA
	Early flowering, early maturity

	85
	PIF4_2
	TTCTGGGGCATCTATCTGCT
	CGACAAGACCCAGATCGTCG
	Early flowering, early maturity

	86
	BNL0834
	TCGAGATTCATGGCTCTCCT
	TGGCAAAAGTGGACATACCA
	Fusarium wilt resistance

	87
	BNL2496
	TCGAAATGAATTTAGATGACCA
	TCCTTTTTTTTGTACTTCTCTTGC
	Fusarium wilt resistance

	88
	BNL2569
	CAGAGAGCCATTGTGAACGA
	ATAATGCTAGGGCATGTGGC
	Fusarium wilt resistance

	89
	BNL2650
	ACCATCCCTCAAAACTCCCT
	CTGGGTTCTTTTTGGCATGT
	Fusarium wilt resistance

	90
	BNL3932
	TCGGGATTTTTATGGCAAAG
	GAACACTCAACAAGGGGGAA
	Fusarium wilt resistance

	91
	CIR0069 
	GTCACTGCTATACACTTTCC 
	TATTGGGCTTTGATTTG 
	Fusarium wilt resistance

	92
	CIR0112 
	ACAGTTTCTTGATGGCTAC 
	ATGTCTTCTGGGCTCTT 
	Fusarium wilt resistance

	93
	CIR0180 
	TTGAAGAACGTAGGTGG
	TCCGACCTGTTCAAAT
	Fusarium wilt resistance

	94
	DPL0280
	AGTGTACCACTAAGTCTTCGAGCC
	GAATCATTACTGTCACCTTGAGCA
	Fusarium wilt resistance

	95
	Gh243
	CAGAAGGTTAT
GCAAACAACATGCA
	CTAAACTCTCTCTGCTGTGTTCC
	Fusarium wilt resistance

	96
	Gh262
	GTCAACAACCTT
AAAATTGCCATAGGT
	TGGACTACCAATTAACTTGCCACG
	Fusarium wilt resistance

	97
	HAU1264
	CTCTCTCTCTCAAACACCTCCT
	CAACCCCATATCCTCTTTTG
	Fusarium wilt resistance

	98
	NAU1264
	ATAGAACCACTGCCCTTGAC
	CCATATGGGGTAATCCAAAC
	Fusarium wilt resistance

	99
	NAU2714
	GCAGCCATTACAGAACATCA
	TCATTGATCCATTGCTTCTG
	Fusarium wilt resistance

	100
	NAU3292
	GAGGGACAAATTTGATCTGG
	GTTGACCATTGGACACACAC
	Fusarium wilt resistance

	101
	BNL3436
	AACATAGCCTACCATTGCCG
	TTGTTTGCCAAATTTGAAGC
	Salt tolerance

	102
	NAU5418
	GTGACTGAGGAGCCAGAAGT
	AGCTGGTCCTCTTCTTCCTT
	Salt tolerance

	103
	GR 
	TTTCTTCTGAGACCACCGGC
	CCATCAGGGTGCTCCAATCA
	Salt tolerance

	104
	NHX2 
	ATGGTGGCGCCGCATTTA
	ACCAATCACAATGCAAGCACA
	Salt tolerance

	105
	PP2C78 
	GTCGCTATCGTAACGCCTGA
	ACTCGAGGACCATCCCAGAA
	Salt tolerance

	106
	PP2C8 
	GCCAATTGCGGGGATTCAAG
	AAGTGGCCAGTACTCCAAGC
	Salt tolerance

	107
	BNL3594
	AGGGATTTTGATTGTTGTGC
	TGAATTCAAAACAAATGTTAGCC
	Salt tolerance, Salt tolerance_RMDA

	108
	NAU2508
	TGGAGGAGGGTGTAACATCT
	GGCATTCAAGGAGATGAGTT
	Salt tolerance, Salt tolerance_RRDM, RPOD

	109
	BNL0663
	GGGGGGAAATGAACAGATTT    
	GAAGATATCCCCGCCTTCTC
	Salt tolerance, Verticillium wilt resistance

	110
	NAU2161
	GGGAACAAATGGAGACAAAAG
	ATGACCATTGGATTTTCTGG
	Salt tolerance_RCC

	111
	NAU3053
	TTGGAGGTGTCAGATCCTCT
	AAGATCCATGACCCAGAAAA
	Salt tolerance_RCC

	112
	NAU3592
	CATCTTCAATTTCACCCACA
	TGAAAGGCAACTCCACAATA
	Salt tolerance_RCC, RPH, RMDA

	113
	BNL3359
	TTGTTGTTGGGAATGATGGA
	TGACCCTTCACCGACTTTCT
	Salt tolerance_RCC, RPH, RSDM

	114
	NAU3398
	TCCTTCATGTTCTCAAACGA
	CGTCTTCTTCAAGGTTGGAT
	Salt tolerance_RGR, RGP

	115
	NAU7024
	ACATAAGACACAAAGAGGG
	AAGGAGGAGAGATTAAAGAA
	Salt tolerance_RGR, RGP

	116
	NAU2437
	CTTGGAAAAAAGGAAGAGCAG
	TTAAAAGACCAAAGGCAAGG
	Salt tolerance_RGR, RRDM, RGP, RMDA

	117
	BNL3424
	TGTGCCGTCTCAAAATGAAG
	AAGACCAATCTGTTGCCAGC
	Salt tolerance_RMDA

	118
	BNL3452
	TGTAACTGAGCAGCCGTACG
	GCCAAAGCAGAGTGAGATCC
	Salt tolerance_RMDA

	119
	NAU1151
	TGGTTGCTTTGTATTGCTTG
	CGTACTTGCGAAAGAGAACA
	Salt tolerance_RMDA

	120
	NAU2679
	TGGCTGAACTTTGCAATTTA
	AAGCAAGGGAGGTAATCCTT
	Salt tolerance_RMDA

	121
	NAU2901
	TCAACACACCTAACCCAAGA
	GTAGCTTCGGTGGTACGTTT
	Salt tolerance_RMDA

	122
	NAU5166
	ACGTCGTTTCCTTCTCAGAT
	CCCTTCCCTATCCCATTATT
	Salt tolerance_RMDA

	123
	MGHES18
	GCCATCAATTGGTGAAGCAT
	ATGCCTCGGTGAGAAAATTG
	Verticillium wilt resistance

	124
	NAU0837
	AACCAGCCAAATTTCATCAC
	GATCCACGCCAACAAGTAA
	Verticillium wilt resistance

	125
	NAU1093
	AAATGGCGTGCTTGAAATAC
	TGTGATGAAGAACCCTCTCA
	Verticillium wilt resistance

	126
	NAU3127
	CCTAGTTGTCAAATTCAAAG
	AGGAGTTTTTCAAGCAACCA
	Verticillium wilt resistance

	127
	NAU5434
	AAAAGAACTTACGGCACAGG
	AAATCACTGGCACTGGAATC
	Verticillium wilt resistance

	128
	TMB1922
	AAAATGTATATGTTCTCTGTTTC
	TTTGAGGTACATCCTTCCTAC
	Verticillium wilt resistance

	129
	NAU2714
	GCAGCCATTACAGAACATCA
	TCATTGATCCATTGCTTCTG
	Verticillium wilt resistance, Salt tolerance_RPH, RRDM



Table S3. Multi-locus allelic profiles for all 54 genotypes (CB-series and O-series) at BNL1604, JESPR220, BNL3255, and SOC2, with allele designations, favorable allele status, and cumulative favorable allele count.
	Genotype
	BNL1604
	JESPR220
	BNL3255
	SOC2
	Favorable loci (n/4)

	CB-1
	A₁
	B₁
	C₁
	D₁
	3

	CB-2
	A₁
	B₂
	C₁
	D₁
	2

	CB-3
	A₁
	B₂
	C₁
	D₁
	2

	CB-4
	A₂
	B₁
	C₁
	D₁
	2

	CB-5
	A₁
	B₁
	C₁
	D₁
	3

	CB-6
	A₁
	B₁
	C₂
	D₁
	4

	CB-7
	A₁
	B₁
	C₁
	D₁
	3

	CB-8
	A₁
	B₁
	C₂
	D₁
	3

	CB-9
	A₂
	B₁
	C₁
	D₁
	2

	CB-10
	A₂
	B₁
	C₁
	D₁
	2

	CB-11
	A₁
	B₂
	C₁
	D₂
	1

	CB-12
	A₁
	B₂
	C₂
	D₁
	2

	CB-13
	A₂
	B₂
	C₁
	D₁
	1

	CB-14
	A₁
	B₁
	C₂
	D₁
	4

	CB-15
	A₁
	B₂
	C₁
	D₁
	2

	CB-16
	A₁
	B₁
	C₂
	D₁
	3

	CB-17
	A₁
	B₁
	C₂
	D₁
	4

	CB-18
	A₁
	B₁
	C₁
	D₁
	3

	CB-19
	A₁
	B₁
	C₁
	D₁
	3

	CB-20
	A₁
	B₁
	C₁
	D₁
	3

	CB-21
	A₁
	B₂
	C₁
	D₁
	2

	CB-22
	A₁
	B₂
	C₁
	D₂
	1

	CB-23
	A₂
	B₁
	C₁
	D₁
	2

	CB-24
	A₂
	B₁
	C₁
	D₁
	2

	CB-25
	A₁
	B₁
	C₂
	D₁
	3

	CB-26
	A₂
	B₁
	C₁
	D₁
	2

	CB-27
	A₁
	B₂
	C₁
	D₁
	2



Table S4. Mean allele number and PIC values by marker series across 54 interspecific Gossypium genotypes.
	Marker Series
	No. Loci Scored
	Mean Alleles/Locus
	Polymorphic Loci (%)
	Mean PIC

	BNL
	24
	2.33
	75.0
	0.45

	JESPR
	5
	2.20
	80.0
	0.42

	Gh
	9
	2.11
	66.7
	0.38

	CGR
	11
	1.91
	63.6
	0.33

	NAU
	33
	1.73
	54.5
	0.31

	CIR
	3
	1.67
	66.7
	0.28

	TMB
	4
	1.50
	50.0
	0.24

	HAU
	6
	1.33
	33.3
	0.22

	Gene-based
	16
	1.69
	37.5
	0.22

	DPL
	2
	1.00
	0.0
	0.00

	Overall
	118
	1.86
	58.5
	0.32



Table S5. Mean HVI fiber quality values (±SE) stratified by BNL1604 allelic class across 27 CB-series genotypes. C-6524 standard cultivar values presented for reference.
	HVI Trait
	A₁ (107 bp) n=20
	A₂ (122 bp) n=7
	Difference
	F value
	P value
	η²

	UHM (mm)
	32.84 ± 0.28
	29.34 ± 0.31
	+3.50
	68.4
	<0.0001***
	0.732

	FS (g/tex)
	33.58 ± 0.41
	29.06 ± 0.52
	+4.52
	44.8
	<0.0001***
	0.641

	MIC
	4.13 ± 0.05
	4.97 ± 0.08
	−0.84
	78.2
	<0.0001***
	0.758

	ELG (%)
	6.82 ± 0.09
	6.13 ± 0.12
	+0.69
	7.14
	0.013*
	0.222

	UI (%)
	84.6 ± 0.4
	83.8 ± 0.6
	+0.8
	1.84
	0.187 ns
	0.069

	C-6524 (standard)
	30.8
	—
	—
	—
	—
	—


*** P < 0.001; * P < 0.05; ns = not significant. η² = eta-squared (proportion of variance explained).


Table S6. Pearson correlation coefficients between SSR marker allele scores and HVI fiber quality traits across 27 CB-series genotypes.
	Marker (allele)
	UHM (mm)
	FS (g/tex)
	MIC
	ELG (%)
	UI (%)

	BNL1604 (A₁)
	+0.856*
	+0.801*
	−0.868*
	+0.472*
	+0.183 ns

	JESPR220 (B₁)
	+0.412*
	+0.298 ns
	−0.341 ns
	+0.224 ns
	+0.152 ns

	BNL3255 (C₂)
	+0.641*
	+0.728*
	−0.594*
	+0.318 ns
	+0.201 ns

	SOC2 (D₁)
	+0.142 ns
	+0.168 ns
	−0.171 ns
	+0.089 ns
	+0.114 ns


*** P < 0.001; ns = not significant (P > 0.05). n = 27.



Supplementary Material   Table S1. Pedigree, generation status, and breeding origin of the 54 interspecific  Gossypium  genotypes used in this study   (CB - series: n = 27; O - series: n = 27).  

  №  Genotype  Pedigree / breeding origin  

1  CB1  Omad ( G.hirsutum   L)  

2.  CB2  G. raimondii Ulbr . (R)  

3.  CB3  Termiz - 31 ( G.barbadense   L)  

4.  CB4  G. arboreum   L. (A)  

5.  CB5  G. thurberi Tod . (T)  

6.  CB6  F 1 (F 1 T x R x A) x  S - 6524  

7.  CB7  F1(F 1 T x R x A) x  S - 4727  

8.  CB8  BC 6   [F 1   (F 1 T x R x A) x  S - 6524 ] x  Ом ad  

9.  CB9  BC 6   [F 1   (F 1 T x R x A) x S - 4727] x Omad  

10.  CB10  BC 7 {[F 1 (F 1 T x R x A) x S - 6524]  x Omad} x Omad  

11.  CB11  BC 7 {[F 1 (F 1 T x R x A) x S - 4727]  x Omad}x Omad  

12.  CB12  [F 7   (F 1 T x R x A) x S - 6524] x Termiz - 31  

13.  CB13  [F 7   (F 1 T x R x A) x S - 4727] x Termiz - 31  

14.  CB14  BC7{[F 1 (F 1 T x R x A) x S - 6524] xTermiz - 31} x Termiz - 31  

15.  CB15  BC 7 {[F 1 (F 1 T x R x A) x S - 4727] xTermiz - 31} x Termiz - 31  

16.  CB16  BC 6   [F 1   (F 1 T x R x A) x  S - 6524 ] x  S - 6524  

17.  CB17  BC 6   [F 1   (F 1 T x R x A) x  S - 6524 ] x  S - 6524  

18.  CB18  BC 6   [F 1   (F 1 T x R x A) x S - 4727] x S - 4727  

19.  CB19  BC 6   [F 1   (F 1 T x R x A) x S - 4727] x S - 4727  

20.  CB20  BC 7 {[F 1 (F 1 T x R x A) x S - 6524]  x Termiz} x Termiz  

21.  CB21  BC 7 {[F 1 (F 1 T x R x A) x S - 4727]  x Termiz - 31 }x Termiz - 31  

22.  CB22  BC 7 {[F 1 (F 1 T x R x A) x S - 4727]  x Termiz - 31 }x Termiz - 31  

23.  CB23  BC 7 {[F 1 (F 1 T x R x A) x S - 4727]  x Termiz - 31 }x Termiz - 31  

24.  CB24  F 7   Termiz - 31 x  О m ad  

25.  CB25  F 7   О m ad  x Termiz - 31  

26.  CB26  F 7   S - 4727  x Termiz - 31  

27.  CB27  F 7   Termiz - 31 x S - 4727  

28  O - 33 - 34 \ 11  F 7   [VC 1   (F 1 K -   28  x S - 6524) x  Omad]  

29  O - 431 - 32 \ 07  F 5 {VC 2 [(F 1 K - 28 x S - 6524) x Omad] x Omad}  

30  O - 445 - 46 \ 07  -- / --  

