Supplementary materials
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Supplementary Fig.1: BLUPs for leaf rust resistance scores in barley across ten study environments predicted using a Diag Model. X-axis: Environments (Year_location), Y-axis: Predicted Leaf Rust Score (BLUPs).
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Supplementary Fig.2: Graphical visualisation of genotype by environment interactions for leaf rust score- best linear unbiased predictions (BLUPs) across 10 environments using factor analytic linear mixed model of the third order (FA3 model).
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Supplementary Fig.3: Duncan’s multiple range test (DMRT) and comparison of mean BLUEs across ALL environments and iClasses PNN, PNP and PPN. ‘P’ and ‘N’ in iClasses refer to the positive and negative factor loadings for each factors from FA3 model.

[image: ] Supplementary Fig.4: Heatmaps for pairwise linkage disequilibrium (LD) measured across seven chromosomes (1-7 from top-left to right) 
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Supplementary Fig.5: Genome-wide LD decay plot in the entire population under study. LD decay for the population is shown as the intersection of LOESS curve with the threshold set at r2 = 0.1, 0.2.

Supplementary Table 1: Summary of LD blocks based on the LD threshold & tolerance parameters
	LD
	Tolerance
	No of blocks
	Avg no of markers/block
	Remarks

	0.1
	2
	282
	20.85
	

	
	3
	237
	24.81
	

	0.2
	2
	536
	10.97
	

	
	3
	406
	14.48
	

	0.3
	2
	801
	7.34
	

	
	3
	641
	9.17
	

	0.4
	2
	1090
	5.39
	

	
	3
	926
	6.35
	

	0.5
	2
	1375
	4.28
	

	
	3
	1191
	4.94
	

	0.6
	2
	1687
	3.49
	

	
	3
	1464
	4.02
	

	0.7
	2
	2033
	2.89
	Selected based on the LD decay and computational ease.

	
	3
	1815
	3.24
	

	0.8
	2
	2646
	2.22
	

	
	3
	2378
	2.47
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Supplementary Fig.6: Blocks variances of all 2033 haplo-blocks plotted against the number of haplotypes (A) and the respective SNP numbers (B).
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Supplementary Fig.7: An upset plot to show the intersection of high variance haplo-blocks (LD blocks) and their frequencies across the seven chromosomes. a) intersection across 5 analyses. b) frequency across chromosomes
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Description automatically generated]	Supplementary Table 2: Significant haplo-blocks with their chromosomal (Chr) positions, variance and effect sizes in five different haplotype analysis (All-MET, iClasses-PNN, PNP and PPN, and RMSD). Highlighted rows represent blocks identified as significant across all the traits. Var: haplotype variance, E (Min): minimum haplotype effect & E (Max): maximum haplotype effect for respective block


[bookmark: _Ref175789547]Supplementary Table 3: BLAST results of marker loci (14-22) the block they constituted, sequences and physical positions (Mbp) together with known marker sequences and their positions for Rph20 loci across multiple genome assemblies[image: ]


Supplementary Table 4: LD based blocking pattern of marker loci surrounding the position (Pos) of Rph20 loci at differential combination of LD threshold and tolerance (T). The highlights are to track the marker loci representing blocks b001038=17, b001039=18 and b001040=19 in the current study. Note: the name of the block keeps changing with changed parameters
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Supplementary Fig.8: LD heatmap for marker loci 14-22 in chromosome 5: at physical position 6.9-7.9 Mbp. The underscored loci 17, 18 and 19 representing b001038, b001039 and b001040.
Supplementary Table 5: Marker alleles around the Rph20 region for Australian barley cultivars known for their presence (+)/absence (-) of Rph20 and their phenotypic values (BLUE). The underscored loci 17, 18 and 19 representing blocks b001038, b001039 and b001040.

	Genotypes
	Loci→
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	(+/- Rph20)

	
	BLUE↓
	
	
	
	
	
	
	
	
	
	
	
	

	Bottler
	3.1
	A
	C
	G
	A
	C
	G
	A
	A
	T
	C
	T
	+

	Dash
	2.4
	A
	T
	G
	G
	C
	G
	A
	A
	T
	C
	T
	+

	RGT-Planet
	3.5
	A
	C
	G
	A
	T
	G
	C
	A
	T
	C
	T
	+

	Rosalind
	1.6
	A
	T
	G
	G
	C
	G
	A
	A
	T
	C
	T
	+

	Granger
	3
	A
	C
	G
	A
	C
	G
	A
	A
	T
	C
	T
	+

	Oxford
	3.6
	A
	C
	G
	A
	C
	G
	A
	A
	T
	C
	T
	+

	Shepherd
	3
	A
	C
	G
	A
	C
	G
	A
	A
	T
	C
	T
	+

	Westminster
	2.7
	A
	C
	G
	A
	C
	G
	A
	A
	T
	C
	T
	+

	Hindmarsh
	4.6
	A
	T
	G
	G
	C
	G
	A
	A
	T
	C
	T
	+

	Flagship
	4.3
	A
	C
	G
	A
	C
	G
	A
	A
	T
	C
	T
	+

	Flinders
	3.7
	A
	C
	G
	A
	C
	G
	A
	A
	T
	C
	T
	+

	

	Banks
	6.6
	A
	T
	G
	G
	C
	A
	C
	G
	C
	A
	T
	-

	Bass
	8.4
	A
	T
	G
	G
	C
	A
	C
	G
	C
	A
	T
	-

	Baudin
	7.8
	A
	T
	G
	G
	C
	A
	C
	G
	C
	A
	T
	-

	Lockyer
	4.42
	A
	T
	G
	G
	C
	A
	C
	G
	C
	A
	T
	-

	Compass
	8.3
	A
	T
	G
	G
	T
	G
	C
	G
	C
	A
	T
	-

	Navigator
	8.4
	A
	T
	G
	G
	C
	A
	C
	G
	C
	A
	T
	-

	Commander
	6.88
	A
	T
	G
	G
	C
	A
	C
	G
	C
	A
	T
	-

	VB9104
	8.4
	A
	T
	G
	G
	C
	A
	C
	G
	C
	A
	T
	-

	Scope-CL
	6
	A
	T
	G
	G
	C
	A
	C
	G
	C
	A
	T
	-

	Buloke
	8.4
	A
	T
	G
	G
	C
	A
	C
	G
	C
	A
	T
	-

	Hamelin
	2.4
	A
	T
	G
	G
	C
	A
	C
	G
	C
	A
	T
	-

	Informative of Rph20
	No
	Mix
	No
	Mix
	Mix
	Mix
	Mix
	Yes
	Yes
	Yes
	No
	


	

Supplementary Table 6: Haplotypes for block Rph20 based on their effect sizes for resistance and corresponding details on mean rust score & genotype counts in the population. *: alternate/favourable allele with ≤ 0 effect size; (): Based on a sample study of 20 genotypes with their known presence (+)/absence (-) of Rph20 gene. The underscored loci 17, 18 and 19 represent haplo-blocks b001038, b001039 and b001040.
	Effect
	Mean_BLR
	Genotype
count
	Marker alleles for block Rph20
	(+/-) Rph20 gene

	
	
	
	17
	18
	19
	

	-0.168
	4.21
	3620
	A*
	T*
	C*
	(+)

	-0.108
	5.43
	154
	A*
	T*
	A
	N/A

	-0.072
	4.89
	54
	G
	T*
	C*
	N/A

	-0.060
	5.01
	4198
	A*
	C
	C*
	N/A

	0.000
	4.38
	97
	A*
	C
	A
	N/A

	0.036
	5.91
	660
	G
	C
	C*
	(-)

	0.096
	5.71
	2780
	G
	C
	A
	(-)





	Effect
	Mean_BLR
	Genotype
count
	Marker alleles for block b000305

	-0.086
	4.84
	13
	A
	A
	G
	G
	A
	A
	G
	T
	C
	T
	C
	C
	C
	A
	C
	A
	G
	T
	C
	G
	G
	C
	A
	A
	A
	A
	T
	C
	G
	A
	C
	A
	A
	G

	-0.076
	4.82
	15
	A
	A
	G
	G
	A
	A
	G
	T
	C
	T
	C
	C
	C
	A
	C
	A
	G
	T
	C
	G
	G
	T
	A
	A
	A
	A
	T
	C
	G
	A
	C
	A
	A
	G

	-0.070
	5.18
	19
	A
	A
	G
	G
	A
	A
	G
	T
	C
	T
	T
	C
	C
	A
	C
	A
	G
	T
	C
	A
	G
	C
	A
	A
	A
	A
	T
	C
	G
	A
	C
	A
	A
	G

	-0.057
	4.79
	37
	A
	A
	G
	G
	A
	A
	G
	T
	C
	T
	C
	C
	C
	A
	C
	A
	G
	T
	C
	G
	G
	T
	A
	A
	A
	A
	T
	C
	G
	A
	C
	C
	A
	G

	-0.054
	4.05
	116
	A
	A
	G
	G
	A
	A
	G
	T
	C
	T
	C
	C
	C
	A
	C
	G
	G
	T
	C
	G
	G
	T
	A
	A
	A
	G
	T
	C
	G
	A
	C
	C
	A
	G

	-0.050
	4.83
	31
	A
	A
	G
	G
	A
	A
	G
	T
	C
	T
	C
	C
	C
	A
	C
	A
	G
	T
	C
	G
	G
	C
	A
	A
	A
	G
	T
	C
	G
	A
	C
	C
	A
	G

	-0.045
	4.76
	18
	A
	A
	G
	G
	A
	A
	G
	C
	C
	T
	C
	T
	C
	A
	C
	G
	A
	G
	C
	G
	A
	T
	G
	G
	G
	A
	C
	T
	A
	G
	A
	A
	G
	G

	-0.040
	4.88
	45
	A
	A
	G
	G
	A
	A
	G
	T
	C
	T
	C
	C
	C
	A
	C
	A
	G
	T
	C
	G
	G
	T
	A
	A
	G
	G
	T
	C
	G
	A
	C
	C
	A
	G

	-0.040
	4.91
	7187
	A
	A
	G
	G
	A
	A
	G
	T
	C
	T
	C
	C
	C
	A
	C
	A
	G
	T
	C
	G
	G
	T
	A
	A
	A
	G
	T
	C
	G
	A
	C
	C
	A
	G

	-0.038
	5.20
	30
	A
	A
	G
	G
	A
	A
	G
	T
	C
	T
	T
	C
	C
	C
	C
	G
	G
	T
	C
	G
	G
	T
	A
	A
	A
	G
	T
	C
	G
	A
	C
	C
	A
	G

	-0.036
	5.16
	35
	A
	A
	G
	G
	A
	A
	G
	T
	C
	T
	C
	C
	C
	A
	C
	A
	G
	T
	C
	G
	G
	T
	A
	A
	A
	G
	T
	C
	G
	A
	C
	C
	A
	A

	-0.035
	4.74
	29
	A
	A
	G
	G
	A
	A
	G
	T
	C
	T
	T
	C
	C
	C
	C
	G
	G
	T
	C
	G
	G
	T
	A
	A
	A
	G
	T
	C
	G
	A
	C
	C
	A
	A

	-0.033
	5.62
	24
	A
	A
	G
	G
	A
	A
	G
	T
	C
	T
	C
	C
	C
	A
	C
	A
	G
	T
	C
	G
	G
	T
	A
	A
	A
	G
	T
	C
	A
	A
	C
	C
	A
	G

	-0.032
	5.19
	87
	A
	A
	G
	G
	A
	A
	G
	T
	C
	T
	C
	C
	C
	A
	C
	A
	G
	T
	C
	G
	G
	T
	A
	G
	A
	G
	T
	C
	G
	A
	C
	C
	A
	G

	-0.032
	5.08
	68
	A
	A
	G
	G
	A
	A
	G
	T
	C
	T
	C
	C
	C
	A
	C
	A
	G
	T
	C
	G
	G
	T
	A
	A
	A
	G
	C
	C
	G
	A
	C
	C
	A
	G

	-0.030
	4.97
	21
	A
	A
	G
	G
	A
	A
	G
	T
	C
	T
	C
	C
	C
	A
	C
	A
	G
	T
	C
	G
	G
	T
	A
	A
	A
	G
	T
	C
	A
	A
	C
	C
	A
	A

	-0.024
	5.36
	29
	A
	A
	G
	G
	A
	A
	G
	T
	C
	T
	T
	C
	C
	A
	C
	A
	G
	T
	C
	G
	G
	T
	A
	A
	A
	G
	T
	C
	G
	A
	C
	C
	A
	G

	-0.023
	5.38
	54
	A
	A
	G
	G
	A
	A
	G
	T
	C
	T
	C
	T
	C
	A
	C
	A
	G
	T
	C
	G
	G
	T
	A
	A
	A
	G
	T
	C
	G
	A
	C
	C
	A
	G

	-0.022
	4.63
	11
	A
	A
	G
	G
	A
	A
	G
	T
	C
	T
	C
	C
	C
	A
	C
	A
	G
	T
	C
	G
	G
	T
	A
	A
	A
	G
	C
	C
	A
	A
	C
	C
	A
	A

	-0.020
	5.29
	12
	A
	A
	G
	G
	A
	A
	A
	T
	C
	T
	C
	C
	C
	A
	C
	A
	G
	T
	C
	G
	G
	T
	A
	A
	A
	G
	T
	C
	G
	A
	C
	C
	A
	G


[bookmark: _Ref175794943]Supplementary Table 7: Top 20 haplotypes for block b000305 based on their effect sizes for resistance and corresponding details on mean rust score & genotype counts in the population
	Effect
	Mean_BLR
	Genotype
count
	Marker alleles for block b001125

	-0.138
	4.42
	1503
	T
	G
	A
	G
	C
	G
	T
	G
	C
	C
	C
	A
	T
	G
	C
	G
	A
	G
	G
	G
	C
	A
	G
	C
	T
	A
	C
	T

	-0.137
	5.60
	5
	T
	G
	A
	G
	C
	G
	T
	G
	C
	C
	C
	A
	T
	G
	C
	G
	A
	G
	G
	A
	C
	A
	G
	C
	T
	A
	C
	T

	-0.129
	3.60
	7
	T
	G
	A
	G
	C
	G
	T
	G
	C
	C
	C
	A
	T
	G
	C
	G
	A
	A
	G
	G
	C
	A
	G
	C
	T
	A
	C
	T

	-0.128
	5.25
	5
	T
	A
	A
	G
	C
	G
	T
	G
	C
	C
	C
	A
	T
	G
	C
	G
	A
	G
	G
	G
	C
	A
	G
	C
	T
	A
	C
	T

	-0.128
	5.21
	32
	T
	G
	A
	G
	C
	G
	T
	G
	C
	C
	C
	A
	T
	G
	C
	G
	A
	G
	G
	G
	C
	A
	G
	C
	T
	A
	C
	G

	-0.123
	4.63
	90
	T
	G
	A
	G
	C
	G
	T
	G
	C
	C
	C
	A
	T
	G
	C
	G
	A
	G
	G
	G
	A
	A
	G
	C
	T
	A
	C
	T

	-0.113
	4.78
	18
	T
	G
	A
	G
	C
	A
	T
	G
	C
	C
	C
	A
	T
	G
	C
	G
	A
	G
	G
	G
	C
	A
	G
	C
	T
	A
	C
	T

	-0.112
	3.80
	10
	T
	G
	A
	G
	C
	G
	T
	G
	C
	C
	C
	A
	T
	G
	C
	G
	A
	G
	G
	G
	C
	A
	A
	C
	T
	A
	C
	T

	-0.102
	3.56
	14
	T
	G
	A
	G
	C
	A
	T
	G
	C
	C
	C
	A
	T
	G
	C
	G
	A
	G
	G
	G
	C
	A
	G
	C
	T
	A
	C
	G

	-0.087
	4.74
	22
	T
	G
	A
	G
	C
	A
	T
	G
	C
	C
	C
	A
	T
	G
	C
	G
	A
	G
	G
	G
	C
	A
	A
	C
	T
	A
	C
	T

	-0.078
	4.68
	41
	T
	G
	A
	G
	C
	A
	T
	G
	C
	C
	C
	A
	T
	G
	C
	G
	A
	G
	G
	G
	C
	A
	A
	C
	T
	A
	T
	G

	-0.076
	4.58
	137
	T
	G
	A
	G
	C
	A
	T
	G
	C
	C
	C
	A
	T
	G
	C
	G
	A
	G
	G
	G
	C
	A
	A
	C
	T
	A
	C
	G

	-0.069
	4.39
	12
	T
	G
	A
	G
	C
	A
	T
	G
	C
	C
	C
	A
	T
	G
	C
	G
	A
	A
	G
	G
	C
	A
	A
	C
	T
	A
	T
	G

	-0.067
	4.45
	9
	T
	G
	A
	G
	C
	A
	T
	G
	C
	C
	C
	A
	T
	G
	C
	G
	A
	A
	G
	G
	C
	A
	A
	C
	T
	A
	C
	G

	-0.066
	4.56
	13
	T
	G
	A
	G
	C
	A
	T
	G
	C
	T
	C
	A
	T
	G
	C
	G
	A
	G
	G
	G
	C
	A
	A
	C
	T
	A
	C
	G

	-0.029
	4.75
	6
	G
	A
	A
	A
	C
	G
	T
	T
	A
	T
	C
	G
	C
	A
	A
	G
	A
	A
	T
	G
	A
	C
	G
	C
	C
	G
	C
	T

	-0.028
	4.62
	8
	G
	A
	A
	A
	C
	G
	T
	T
	A
	T
	C
	G
	C
	A
	A
	G
	A
	A
	T
	A
	A
	C
	G
	C
	C
	G
	C
	T

	-0.012
	3.26
	12
	G
	G
	A
	A
	C
	A
	T
	G
	C
	T
	A
	A
	C
	A
	A
	G
	A
	A
	T
	G
	A
	C
	A
	T
	T
	G
	C
	G

	-0.008
	4.27
	13
	G
	G
	A
	A
	C
	A
	C
	G
	A
	T
	A
	A
	C
	A
	C
	A
	G
	A
	T
	G
	A
	C
	A
	T
	T
	G
	T
	G

	-0.002
	6.30
	15
	G
	G
	A
	A
	C
	A
	C
	G
	A
	T
	A
	A
	C
	A
	C
	A
	G
	A
	T
	G
	A
	C
	A
	C
	C
	G
	C
	G


Supplementary Table 8: Top 20 haplotypes for block b001125 based on their effect sizes for resistance and corresponding details on mean rust score & genotype counts in the population

[image: A group of blue and black bars

AI-generated content may be incorrect.]
Supplementary Fig.9: Stacking of resistance haplotypes plotted against their BLUEs from (a) PNN (b) PNP (c) PPN (d) RMSD and (e) known commercial varieties under MET analysis.

[image: ]
Supplementary Information: Histogram of residuals for barley leaf rust scores across ten environments.
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Supplementary figure 3: Genome -wide linkage disequilibrium (LD)
decay plot in the entire population under study. LD decay for the
population is shown as the intersection of LOESS curve with the
threshold set atr2 = 0.1, 0.2.
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             Supplementary figure 3: Genome - wide linkage disequilibrium (LD) decay plot in the entire population under study. LD decay for the population is shown as the intersection of LOESS curve with the threshold set at r2 = 0.1, 0.2.  7.2
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b000306 |2 203.69 |361.03 |25 895 0.80 |-0.11 |0.07
Eamé (earlier
b000313 |2 42469 45588 |28 700 0.50 |-0.09 |0.09 0.48 |-0.06 |0.05 0.45 |-0.02 |0.02 |heading underlong | (Comadran etal., 2012)
days)
b000530 |2 668.65 |669.45 |2 4 049 |-0.07 |0.05 |0.42 |-0.07 |0.06
b000600 |3 258.56 32443 |74 1983 0.93 (-0.10 |0.06 (0.56 |-0.08 |0.05
Hv8gt1 (R gene-
b000602 |3 326.63 393.21 |96 2495 -0.07 [0.07 |0.67 -0.06 |0.04 triggered mildew (Azevedo et al., 2002)
resistance)
b001030 |5 3.88 1 2 0.42 |-0.05 |0.00
b001032 |5 4.76 1 2 0.41 -0.02 |0.00
b001038 |5 5.62 1 2 0.80 |0.00 0.09 (0.78 |0.00 [0.10 [0.64 |0.00 |0.05 |0.53 |0.00 0.05 097 |[-0.03 [0.00
Rph 20 (adult plant | oy o0 ot a1, 2011; Ziems
b001039 |5 5.90 1 2 - -0.10 |0.00 - -0.11 |0.00 - -0.07 |0.00 |0.76 |-0.06 |0.00 - 0.00 0.03 resistance to leaf etal 2)623) N ’
" .
b001040 |5 6.47 1 2 040 |-0.06 |0.00 |0.41 |-0.07 (0.00 |0.40 |-0.04 |0.00 |0.50 |-0.04 |0.00 (0.52 |0.00 |0.01 rust)
b001042 |5 7.85 1 2 052 |-0.02 |0.00
b001085 |5 76.06 87.88 26 951 0.46 |-0.10 |0.05
b001086 |5 87.98 103.34 |21 728 0.40 (-0.09 |0.03
b001093 |5 145.08 245.08 |143 3749 |0.48 |-0.23 |0.05 (045 |-0.21 |0.07 |0.52 (-0.10 |0.09
b001096 |5 273.62 |313.79 |38 1540 |0.43 |-0.11 [0.11
b001123 |5 36244 |377.79 |21 256 041 |-0.12 |0.03
N . ~ N N gpc2 (lower grain .
b001125 |5 379.07 387.24 |28 725 0.46 0.15 |0.05 |0.43 0.13 |0.04 - 0.14 |0.06 (0.64 |-0.10 |0.04 |(0.48 0.01 |0.04 protein content) (Emebiri, 2015)
b001521 |6  |48.07 [9092 |46 1353 061 [-009 |0.07 ’frzf;irg";‘;"e' grain | (Distelfeld et al., 2008)
b001526 |6 12965 |154.88 |26 901 0.40 |-0.06 |0.05
b001861 |7 24330 |361.62 |125 2639 0.53 [-0.09 |0.12





image13.png
Lodi block Mark S Morexvl MorexV2/Tritex MorexV3 Barke
od oc arkers equence Start End Start End Start End Start End
14 5001035 chr5H_00001509_6554929- [INCGGCGAGGAATTTGAGTTGAAACATCACACAGGGCAAGGAAGGAGAAGTT|
6561133_220 CICTTTGTIGCTGCTTGTGATCAGGACACACTTTCTGCAATATGBACTETCE | 6,555,100 |6,555,191 5,349,555 5,349,464 | 5,583,497 | 5,583,406 5,970,262| 5,970,171
15 5001036 chr5H_00001522_6641467- [CAATGCAGTIGTCATIGGGATTGATGTTCCCATGATCGTCATCGTCCATTIA/G]
6671503_20970 [CCTCTCAGTACCAAGGAGGTTTGTIGCCETGAGACGACTGCAATITGONC | 6,662,386 | 6,662,476 | 5,367,004 5,367,094| 5,600,946 | 5,601,036 | 6,015,501 6,015,591
chr5H_00001522_6641467- |GNACAATACTCTIGTAAAAAAATTAGGTAACAAATACGGAAATGCCACTCIA/C)
16 | bo01037 6671503 25896 pasppibilitissspelivcliassniogyypliioc 6,667,314 |6,667.404| 371932 | 5372022 5605874 | 5605964 | 6,020,400| 6,020,490
chr5H_00001565_6922672- [166GGTIGCTITICTCTACTITTATGCCTATITTTTCACATAAATTATAGIA/GIAAN
17 | boo1038 e G vttt L aliopptiel 6,938,567 |6,038,657| 624084 | 5623994 5972520| 5972,430 | 6265594 | 6,265,504
chr5H_00001661_7456375- |cNACTACACTIGAGTGTCGACTAGTCTATGAGTCGCAACTICAGTGTCGATTT
18 | boo1039 S 1A S S S 7,468,973 | 7,460,064| 5905858 | 5905949 337,006 6,337,097 6486,569| 6,486,660
chr5H_00001758_7911798- [TAATCTITICCGTACCGCCACCGCGCCACCGGTACCTCAAAGARAGAAAGIA|
19 | boo1040 SRR AT e e nonanopraclhl 7,033,645 | 7,933,736 6,473,347 | 6,473,438| 6,881,991 6,882,082| 6,913,750 6,913,841
chr5H_00002040_9273397- |CTCTICTITGTITACCTGTACCACATGAAACCTATTTGTGAGAGTTACTT(T/GIG
20 | b001041 9203508, 11289 LR davacalrmaiailb iyl 0,284,635 |0,284,725| 7.854642 | 7854552| 8355.336| 8355246| 8514732| 8,514,642
271 001042 chr5H_00002040_9273397- [aTAGTGTTAATICAAGCCTTGATCTGCTICAGCCTCGTGCTACATGAAACATTT
9293508 14182 [CATCCTCTCCTTTCTICCCAACTITCAGCTACGTTITATTACATNG 9,287,528 (9,287,619 7,851,749 | 7,851,658 | 8,352,443 | 8,352,352 | 8,511,839 | 8,511,748
22 | boo1043 chr5H_00002171_10122427- [1cACGGAATGGTAAAAATGCTAGTGGAGTTATCCTICAACGTTATTATATGATA
10178805_35690 [ACCATTCGGTITCAGTIGTATTITCCTTAACTGCATATCTITGATNG 10,158,066 [10,158,155| 8,791,956 | 8,791,865 | 9,247,930 | 9,247,839 | 9,560,658 | 9,560,567
[TGCAGTTGCAGCACGCAGCGIGAGAAGCAGCCAARATTTTAGGARGTARAR
ICCARAATTTTACTICTTTATGACTTTTTAG GAATCGATTAGAAACGACCTAAGAAT
IAAGGCGTGTATITGTGCATCTGTAGGGATGAGTTTAATTAGAGTG GACTGACA
ICTTCGTGCCAGTTTGARAAATCG CGAGGGTTGCCTTGTAACACAARAGCGGG,
TTGAAACCCTTTTTCGTCGAACGATCGCGACGTGTTTTGCCTCCARAGTCGA
|GACGTCCATTATAAGCGAGTTTAATCCGTCGTTATGGACTTGTTACACTAGGTT
[TAGTACTTGTAGTGTTTGCGTGCACCTCAATAGTGCTACTAGCAATCTIGGATC]
. . [TACTTTCAGTTGAGAAGAGG GAGGGAGGGAGAGAGAGAGAGAGGAGGTGCH
Rph20 First designed DAIT marker [TACCATCTGTACCATGTCCGGAGGGTCGCGCGGAAGATCCTCGATTAACAG
|GTTGGTTAAGTTCCTATAMGAGATCATGGTCAATITCTICAACTAAGAACGAA
(bpb-0837) B AG T CARAACAAAAACAATATAC ARAG AG AAGTCCAAGCTAGCT AGAATAGT 9,063,062 (9,063,127| 7,559,792 | 7,559,727 | 7,156,465 | 7,156,400 | 7,541,724 | 7,541,815
|GCTTACGCGTTGACAGTTGGAGCTGATATATGAGCTGCANNNNNNNNNNN
INNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGAGGGA]
|GGAGGGGAGAGAGAGAGAGAGGAGGTGCGTACCCATNTGTACCCATGTCC|
INGNAGGGTCGCGCGNAAGANNCCTCGATTAACAGGTGGTTAAGTTCCTATA
IAAGAGATCATGGTCAATITCNNNNNTAAGAACGAATGAGTGAARAGAAAAACA
ATATAGAAAGAGAAGNNCAAGCTAGCTAGAATAGTGCTTACGCGTTGACAGN
|GGAGCTGATATATGAGCTGCA
NAMbaSg‘;g:;fﬁq MATKe [I6CACCTCOTCACCACCMCCEEGTCRTIACCOAGTICTICCTBRACECEA 7 965 036 | 7,954,068| 6,494,911| 6,494,843| 6,903,120| 6,903,052| 6,920,510 6,920,442
NAM based DArT Seq marker [[6CAGCTCCAACGGCAACAGCGGCAGATGCAGCACCGAGATCGGAAGAG!
(3986031)* (GGTTCAGCAGGAATGCCA 5,766,182 |8.766,217| 7147,225| 7.147,260| 75576,155| 7,576,190| 7,826,845| 7,826,881
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LD Chr Pos Block Loci
0.4 5 6555148  b000566 14
5 b000567  15-19
5 9284685  b000568 20
5 9287578  b000569 21
5 10158116  b000570 22
0.4 5 6555148  b000478 14
5 7298066 b000479  15-19
5 9284685  b000480 20
5 9287578  b000481 21
5 10158116  b000482 22
0.5 5 6555148  b000691 14
5 6662436  b000692 15
5 6667362  b000693 16
5 b000694
5 b000695
5 b000696
5 9284685  b000697 20
5 9287578  b000698 21
5 10158116  b000699 22
0.5 5 6555148  b000590 14
5 6662436  b000591 15
5 6667362  b000592 16
5 b000593
5 b000594
5 b000595
5 9284685  b000596 20
5 9287578  b000597 21
5 10158116  b000598 22

Supplementary table 5: LD based blocking pattern of marker
loci surrounding the position of Rph20 loci at differential
combination of LD threshold and tolerance. Note: the name of

the block keeps changing with changed parameters
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Supplementary figure 7: LD heatmap for loci 14 -22 in chromosome 5: at
physical position 6.9-7.9 Mbp
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