
	Table S1. Mean, minimum, maximum, standard deviation, and number of observations (N) for blush, soluble solids concentration (SSC), and titratable acidity (TA) in different environments.

	Trait
	Environment
	Mean
	Min
	Max
	SD
	N

	Blush
	CA11
	3.1
	2.0
	5.0
	0.75
	103

	
	CA12
	2.8
	1.0
	5.0
	0.78
	138

	
	TX12
	3.2
	2.0
	4.5
	0.78
	62

	
	TX13
	3.5
	1.0
	5.0
	0.91
	110

	
	Overall mean
	3.1
	1.0
	4.6
	0.68
	143

	

	SSC
	CA11
	11.9
	7.2
	20.8
	2.22
	105

	
	CA12
	11.6
	7.6
	21.1
	1.83
	137

	
	TX13
	12.8
	8.4
	22.7
	2.57
	111

	
	Overall mean
	11.9
	7.6
	15.7
	1.57
	137

	

	TA
	CA11
	0.8
	0.3
	1.7
	0.37
	95

	
	CA12
	0.7
	0.2
	1.8
	0.37
	131

	
	TX12
	0.6
	0.2
	1.1
	0.25
	43

	
	Overall mean
	0.7
	0.2
	1.8
	0.36
	137

	CA11, CA12 = Fowler, California 2011 and 2012; TX12, TX13 = College Station, Texas 2012 and 2013; Overall mean = mean across environments for the trait.
Blush = blush visually based on % coverage of red blush on skin using 0-5 scale (0 = 0% red coverage, 1 = 1%-20%, 2 = 21%-50%, 3 = 51%-80%, 4 = 81%-99%, 5 = 100%); SSC = soluble solids content in º brix; TA = titratable acidity expressed as Eq H+/1000 mL of juice. (was not evaluated in TX 2013).







	[bookmark: _Hlk44326232]Table S2. Estimates of variance components for genotype (), genotype × environment (), and the ratio of  and broad sense heritability (H2) for blush, SSC, and TA.

	Trait
	
	
	
	H2

	Blush
	0.45
	0.41
	0.92
	0.81

	SSC
	1.80
	2.29
	1.27
	0.76

	TA
	0.12
	0.02
	0.21
	0.93

	Blush = blush visually based on % coverage of red blush on skin using 0-5 scale (0 = 0% red coverage, 1 = 1%-20%, 2 = 21%-50%, 3 = 51%-80%, 4 = 81%-99%, 5 = 100%); SSC = soluble solids content in º Brix; TA = titratable acidity expressed as Eq H+/1000 mL of juice.







	Table S3. Pairwise correlations among environments for blush, soluble solids concentration (SSC), and titratable acidity (TA).

	Trait
	Environment
	by Environment
	Correlation coefficient (r)
	Number of observations 

	Blush
	CA11
	CA12
	0.42 **
	103

	
	CA11
	TX12
	0.47 **
	46

	
	CA11
	TX13
	0.30 **
	79

	
	CA12
	TX12
	0.64 **
	59

	
	CA12
	TX13
	0.54 **
	106

	
	TX12
	TX13
	0.53 **
	56

	
	Among environments
	0.72 **
	

	SSC
	CA11
	CA12
	0.67 **
	105

	
	CA11
	TX13
	0.41 **
	82

	
	CA12
	TX13
	0.60 **
	106

	
	Among environments
	0.58 **
	

	TA
	CA11
	CA12
	0.85 **
	92

	
	CA11
	TX12
	0.62 **
	31

	
	CA12
	TX12
	0.72 **
	39

	
	Among environments
	0.94 **
	

	** Pearson correlation is significant at P≤ 0.01 (2-tailed).
CA11, CA12 = Fowler, California 2011 and 2012; TX12, TX13 = College Station, Texas 2012 and 2013.
Blush = blush visually based on % coverage of red blush on skin using 0-5 scale (0 = 0% red coverage, 1 = 1%-20%, 2 = 21%-50%, 3 = 51%-80%, 4 = 81%-99%, 5 = 100%); SSC = soluble solids content in º brix; TA = titratable acidity expressed as Eq H+/1000 mL of juice. (was not evaluated in TX 2013).






	[bookmark: _Hlk38827829]Table S4. Trait-wise principal component 1 and 2 variance (PC1 and PC2) of total GGE variation in the traits blush, SSC, and, TA evaluated at Fowler, CA 2011 and 2012 and College Station, TX in 2012 and 2013 environments.

	Traits
	GGE

	
	PC1
	PC2
	Sum

	Blush
	76.0
	10.5
	86.5

	SSC
	79.4
	13.5
	92.9

	TA
	95.0
	3.5
	98.5

	Blush = blush visually based on % coverage of red blush on skin using 0-5 scale (0 = 0% red coverage, 1 = 1%-20%, 2 = 21%-50%, 3 = 51%-80%, 4 = 81%-99%, 5 = 100%); SSC = soluble solids content in º brix; TA = titratable acidity (was not evaluated in TX 2013).
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	[bookmark: _Hlk30181033]Table S5. QTL name, linkage group, along with SNP name, genetic position, and physical location of flanking markers and nearest marker to the center of the mode for the blush, soluble solids concentration (SSC), and titratable acidity (TA) evaluated in four environments (CA11, CA12, TX12, TX13), and the overall combined mean for 143 peach seedlings. 

	
	Flanking markers
	Nearest marker

	QTL name
	Linkage
group
	Name
	Genetic
position (cM)
	Physical
location
	Name
	Genetic
position (cM)
	Physical 
location

	qBlush4-CA12
	4
	ss_409901
	42.33
	10,582,092
	ss_410794
	43.56
	10,890,653

	
	
	ss_412338
	44.83
	11,208,347
	
	
	

	qBlush4-TX12
	4
	ss_409901
	42.33
	10,582,092
	ss_410794
	43.56
	10,890,653

	
	
	ss_412338
	44.83
	11,208,347
	
	
	

	qBlush4-TX13
	4
	ss_408520
	40.78
	10,194,038
	ss_410165
	42.56
	10,641,209

	
	
	ss_412338
	44.83
	11,208,347
	
	
	

	qBlush4-mean
	4
	ss_409901
	42.33
	10,582,092
	ss_410794
	43.56
	10,890,653

	
	
	ss_412338
	44.83
	11,208,347
	
	
	

	qSSC5-CA11
	5
	ss_600072
	58.15
	14,538,721
	ss_602331
	66.20
	16,550,893

	
	
	ss_604283
	72.95
	18,236,497
	
	
	

	qSSC5-CA12
	5
	snp_5_15254637
	61
	15,249,344
	ss_602331
	66.20
	16,550,893

	
	
	ss_604283
	72.95
	18,236,497
	
	
	

	qSSC5-TX13
	5
	ss_600072
	58.15
	14,538,721
	snp_5_15254637
	61.00
	15,249,344

	
	
	ss_604283
	72.95
	18,236,497
	
	
	

	qSSC5-mean
	5
	ss_600072
	58.15
	14,538,721
	ss_602331
	66.20
	16,550,893

	
	
	ss_604283
	72.95
	18,236,497
	
	
	

	qTA5-CA11
	5
	ss_544428
	2.23
	557,504
	ss_548512
	6.01
	1,503,387

	
	
	ss_550475
	8.12
	2,028,804
	
	
	



	Table S5. Cont.


	qTA5a-CA12
	5
	ss_544428
	2.23
	557,504
	ss_548512
	6.01
	1,503,387

	
	
	ss_550475
	8.12
	2,028,804
	
	
	

	qTA5b-CA12
	5
	ss_600072
	58.15
	14,538,721
	ss_602331
	66.20
	16,550,893

	
	
	ss_604283
	72.95
	18,236,497
	
	
	

	qTA5-TX12
	5
	ss_544428
	2.23
	557,504
	ss_546094
	3.95
	987,686

	
	
	ss_550475
	8.12
	2,028,804
	
	
	

	qTA5a-mean
	5
	ss_546094
	3.95
	987,686
	ss_548512
	6.01
	1,503,387

	
	
	ss_550475
	8.12
	2,028,804
	
	
	

	qTA5b-mean
	5
	ss_600072
	58.15
	14,538,721
	ss_600509
	59.55
	14,888,402

	
	
	ss_604283
	72.95
	18,236,497
	
	
	

	CA11, CA12 = Fowler, California 2011 and 2012; TX12, TX13 = College Station, Texas 2012 and 2013. 
Blush = blush visually based on % coverage of red blush on skin using 0-5 scale (0 = 0% red coverage, 1 = 1%-20%, 2 = 21%-50%, 3 = 51%-80%, 4 = 81%-99%, 5 = 100%); SSC = soluble solids content in º brix; TA = titratable acidity expressed as Eq H+/1000 mL of juice. (was not evaluated in TX 2013).
For each QTL reported, the evidence [2ln(BF)] is either positive (2-5), strong (5-10) or decisive (>10).




	Table S6. SNP name, genetic position (cM), and physical location for SNPs in each allele sequence of haplotypes identified for blush, soluble solids concentration (SSC), and titratable acidity (TA) for seven important peach breeding parents. 

	SNP name
	Genetic position (cM)
	Physical location
	Haplotype

	qBlush4
	H1
	H2
	H3
	H4
	
	

	ss_409901
	42.33
	10,582,092
	A
	B
	B
	A
	
	

	ss_410134
	42.51
	10,626,874
	B
	B
	A
	A
	
	

	ss_410165
	42.56
	10,641,209
	B
	B
	A
	A
	
	

	ss_410336
	42.70
	10,676,008
	B
	B
	A
	B
	
	

	ss_410398
	42.79
	10,696,489
	B
	B
	A
	A
	
	

	ss_410478
	43.04
	10,760,086
	B
	B
	A
	B
	
	

	ss_410794
	43.56
	10,890,653
	B
	B
	A
	A
	
	

	ss_410955
	43.62
	10,904,526
	B
	B
	A
	A
	
	

	ss_411147
	43.69
	10,921,604
	B
	B
	A
	B
	
	

	ss_411188
	43.69
	10,923,251
	A
	A
	B
	A
	
	

	ss_411196
	43.69
	10,923,464
	B
	B
	A
	A
	
	

	ss_411601
	43.91
	10,976,364
	B
	B
	A
	B
	
	

	ss_411637
	43.93
	10,981,971
	B
	B
	A
	B
	
	

	ss_412338
	44.83
	11,208,347
	B
	B
	A
	B
	
	

	
qSSC5
	H1
	H2
	H3
	H4
	H5
	H6

	ss_600072
	58.15
	14,538,721
	B
	B
	A
	A
	B
	A

	ss_600169
	58.27
	14,567,044
	B
	B
	A
	A
	B
	A

	ss_600230
	58.44
	14,610,097
	B
	B
	A
	A
	B
	A

	ss_600256
	58.48
	14,619,399
	A
	A
	B
	B
	A
	B

	ss_600509
	59.55
	14,888,402
	A
	A
	B
	B
	A
	A

	snp_5_15254637
	61.00
	15,249,344
	B
	B
	B
	B
	A
	B

	ss_603047
	67.08
	16,768,945
	B
	B
	A
	B
	B
	B

	ss_604283
	72.95
	18,236,497
	B
	A
	B
	A
	A
	B




	Table S6. (Cont.)


	SNP name
	Genetic position (cM)
	Physical location
	Haplotype

	qTA5a
	H1
	H2
	H3
	H4
	H5
	

	ss_544428
	2.23
	557,504
	B
	A
	B
	A
	A
	

	ss_544495
	2.44
	610,569
	A
	B
	A
	B
	B
	

	ss_544961
	2.79
	698,215
	A
	B
	A
	B
	A
	

	ss_545261
	3.29
	821,356
	A
	B
	B
	B
	B
	

	ss_545448
	3.40
	850,261
	A
	B
	B
	B
	B
	

	ss_546094
	3.95
	987,686
	B
	A
	A
	A
	A
	

	ss_546316
	4.20
	1,049,936
	B
	A
	A
	A
	B
	

	ss_546987
	4.67
	1,166,290
	A
	B
	B
	B
	B
	

	ss_547473
	4.87
	1,216,762
	A
	B
	B
	B
	A
	

	ss_548512
	6.01
	1,503,387
	A
	B
	B
	B
	B
	

	ss_548597
	6.07
	1,518,366
	A
	B
	B
	B
	A
	

	ss_550475
	8.12
	2,028,804
	B
	B
	B
	A
	B
	

	qTA5b
	H1
	H2
	H3
	H4
	H5
	H6

	ss_600072
	58.15
	14,538,721
	B
	B
	A
	A
	B
	A

	ss_600169
	58.27
	14,567,044
	B
	B
	A
	A
	B
	A

	ss_600230
	58.44
	14,610,097
	B
	B
	A
	A
	B
	A

	ss_600256
	58.48
	14,619,399
	A
	A
	B
	B
	A
	B

	ss_600509
	59.55
	14,888,402
	A
	A
	B
	B
	A
	A

	snp_5_15254637
	61.00
	15,249,344
	B
	B
	B
	B
	A
	B

	ss_603047
	67.08
	16,768,945
	B
	B
	A
	B
	B
	B

	ss_604283
	72.95
	18,236,497
	B
	A
	B
	A
	A
	B




	Table S7. Overview on titratable acidity (TA) content of compound qTA5a-qTA5b genotypes across seven full-sib peach families. TA values are averages from the two environments CA11 and CA12. Haplotypes that seemed to be associated with a Q-allele for increased TA are in bold. Data came from Table 4 while converting qTA5a’s diplotypes to QTL genotypes. For qTA5a, our study lacked qq-progenies.

	
	Dose Q-allele qTA5a

	Diplotype qTA5b
	TA
	
	Progeny count

	
	1
	2
	
	1
	2

	H1H3
	0.37
	0.85
	
	24
	29

	H1H5
	0.41
	1.03
	
	11
	10

	H2H3
	0.40
	0.95
	
	2
	3

	H2H5
	0.35
	0.85
	
	2
	4

	Mean
	0.38
	0.92
	Total
	39
	46

	
	
	
	
	
	

	H1H6
	0.69
	1.33
	
	9
	11

	H2H6
	0.37
	0.95
	
	4
	1

	H4H6
	0.33
	1.00
	
	3
	2

	Mean
	0.46
	1.09
	Total
	16
	14

	

	Mean
	0.42
	1.01
	Total
	55
	60





	[bookmark: _Hlk40898273]Table S8. The linkage group and physical position of some previously mapped peach QTLs for blush, soluble solids concentration (SSC), and titratable acidity (TA).

	Trait
	LG
	Physical position (Mbp)
	Source

	Blush
	3
	4.8 – 13.9
	[1]

	
	
	12.3 – 14.0
	[2]

	
	4
	3.5 – 4.4
	[2]

	
	
	7.5 – 8.8
	[2]

	
	
	11.2 – 14.1
	[3]

	SSC
	2
	19.2 – 20.1
	[3]

	
	
	22.9 – 27.1
	[4]

	
	4
	10.1 – 20.2
	[2]

	
	
	11.2 – 12.1
	[3]

	
	
	14.6 – 25.6
	[2]

	
	
	14.7 – 19.2
	[5]

	
	5
	1.0 – 6.0
	[4]

	
	
	1.3 – 6.1
	[3]

	
	
	5.8 – 9.2
	[6]

	
	
	14.6 – 18.2
	[2]

	
	
	15.2 – 18.2
	[3]

	
	6
	3.2 – 6.0
	[3]

	
	
	7.9 – 12.6
	[4]

	
	
	29.2 – 30.1
	[3]

	
	7
	1.1 – 8.3
	[4]

	
	
	1.5 – 4.8
	[2]

	
	
	16.9 – 19.5
	[2]

	
	
	18.1 – 19.2
	[2]

	TA
	5
	0.3 – 1.2
	[7]

	
	
	0.7 - 1.5
	[6]

	
	
	1.0 – 6.0
	[4]

	
	
	1.4 – 2.2
	[3]

	
	
	12.8 – 13.9
	[6]

	
	6
	7.6.8 – 8.1
	[3]

	
	
	23.3 – 26.1
	[3]

	
	
	





	[bookmark: _Hlk41002959]Table S9. Phenotypic and fruit quality characteristics of the eight parents used in the study.

	Genotype
	FT
	BD
	RD
	Blush
	FW
	FD
	SSC
	TA

	Y426-371
	Ne-Yel
	Feb 18
	May 28
	90
	79
	55
	12.9
	0.41

	Y434-40
	Ne-Yel
	Feb 6
	May 16
	70-90
	76
	55
	12.7
	0.44

	Y435-246
	Ne-Yel
	Feb 22
	Jun 12
	20-50
	63
	50
	12.5
	0.34

	Galaxy
	Pc-Wh
	Feb 19
	Jun 12
	40-70
	141
	77
	12.6
	0.24

	Victor
	Pc-Yel
	Feb 11
	May 18
	50-70
	116
	64
	10.7
	0.87

	TX2B136
	Pc-Yel
	Feb 5
	Jun 2
	60-80
	120
	63
	11.0
	1.29

	White Delight Two
	Pc-Wh
	Feb 20
	Jun 7
	70-80
	118
	62
	13.0
	0.33

	Tropic Zest Three
	Pc-Yel
	Feb 5
	Jun 8
	30-40
	108
	62
	12.2
	1.00

	FT = fruit type (Ne = nectarine, Pc = peach, Yel = yellow fleshed, and Wh = white fleshed); BD = bloom date in Julian days; RD = ripe date in Julian days; Blush = blush visually based on % coverage of red blush on skin; FW = fruit weight in grams; FD = fruit diameter in millimeters; SSC = soluble solids content in ºBrix; TA = titratable acidity expressed as Eq H+/1000 mL of juice.
Pantao is heterozygous for round shape; homozygous pantao types do not survive
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