PR 1 2019-2024 FEF]EALIILARER QTL

QTL HiMRiE ek EMRC Sk

1A-1 DT696 1A Excalibur_¢2389 361/BS00062869 51 Berraies et al. 2024
1A-1  AGS2035 1A CAP7 4833 141-wsnp 24686 33942264 Castro Aviles et al. 2020
1A-1  Yangmail2 1A AX89670922-AX110911618 Hu et al. 2023a

IA-1 - 1A AX 95139456-AX.95079481 Nannuru et al. 2022
1A-1 Ben 1A Xwpt7784-Xwpt6853 Pirseyedi et al. 2019
1A-1 - 1A Tdurum_contig85467 208-Kukri_c4900 3100 Semagn et al. 2023
1A-1 - 1A RAC875 30632 374 Semagn et al. 2023
IA-1 - 1A IWB24089-IWB20954 Wu et al. 2019

1A-1  Yangmail58 1A AX-109436734 ~ AX-111149787 Yan et al. 2021

IA-1 - 1AS IWB75039 Zhu et al. 2020

1A-2 - 1A RAC875 ¢16391 426 Cabral et al. 2023

1A-2 - 1A 14 499864143 Gaire et al. 2021

1A-2 - 1A Ra c4159 2716 Haile et al. 2023

1A-2 - 1A TA003794-1077, Kukri-Ra_c5683-2584 Haile et al. 2023

1A-2 - 1A AX95159805-4X.94768180 Nannuru et al. 2022
1A-2 - 1A 514038125-551320074 Serajazari et al. 2023
I1B-1  Jamestown 1B IWA4557-IWB31716 Carpenter et al. 2020
I1B-1  Jamestown 1B IWA6259-BARC128 Carpenter et al. 2020
IB-1  AGS2060 IB Excalibur_c21451 352-BS00064162 51 Castro Aviles et al. 2020
IB-1 - IB SIB 325985493 Ghimire et al. 2022
IB-1 - IB SIB 327027585 Ghimire et al. 2022
IB-1 - 1B BS00029013 51 Haile et al. 2023

IB-1 - IB GENE-0293 154 Hu et al. 2020

IB-1 - IBL SIB 298191278 Larkin et al. 2020

IB-1  Tunisian108 1B Xgwm264-Xwpt3451 Pirseyedi et al. 2019
IB-1  Wheaton 1B SIB 432817546 Poudel et al. 2022

IB-1  AC Barrie IB BobWhite_¢22266 315 Thambugala et al. 2020
1B-2 Ben 1B Xwpt1818-Xwpt5061 Pirseyedi et al. 2019
IB-2 - 1B 566601144-646216331 Serajazari et al. 2023
1B-2  AC Barrie 1B BS00087544_51 Thambugala et al. 2020
ID-1  AGS2035 IDL Excalibur_¢53900_86-Ra_c3045 2659 Castro Aviles et al. 2020
ID-2 - 1D Kukri ¢27717 316 Cabral et al. 2023

ID-2  Yanzhanl 1D AX109873298-AX89479023 Hu et al. 2023a

2A-1  AGS2060 2A BS00067792 51-BS00023052 51 Castro Aviles et al. 2020
2A-1 - 2A Kukri_rep c112814 700 Semagn et al. 2023
2A-1 FL62R1 2AS Tdurum_contigl1803_935-Tdurum_contig66015 346 Zhang et al. 2020

2A-2 - 2A wsnp_BF1455804 Ta 2 2 Haile et al. 2023

2A-2  Yangmail58 2A AX-109631196 ~ AX-110599729 Yan et al. 2021

2A-3 - 2A BS00098033 51 Haile et al. 2023

2A-3 - 2A BS00000209 51 Haile et al. 2023



2A-3
2A-3
2A-3
2B-1
2B-1
2B-1
2B-1
2B-1
2B-1
2B-1
2B-2
2B-2
2B-2
2B-2
2B-2
2B-2
2B-2
2B-2
2B-2
2B-3
2B-3
2B-3
2B-3
2B-3
2D-1
2D-1
2D-1
2D-1
2D-1
2D-1
2D-1
2D-1
2D-1
2D-1
2D-1
2D-2
2D-2
2D-2
2D-2
2D-2
2D-2
2D-2
2D-2

AC Barrie
BKT9086-95

Tunisian108
AC Barrie
BKT9086-95
FL62R1

G8.06

AC Barrie

AGS2035

Tenacious
Yanzhanl
Centrum
Maxine

AC Barrie
BKT9086-95
Jingzhou66
G97252W
Yangmail58
Yangmail3
Art

Art
Tenacious
Yangmail2
Yangmaid4/5
Ji5265

AC Barrie

2A
2A
2A
2B
2BS
2B
2B
2B
2B
2BS
2B
2B
2BL
2BL

2B
2B
2B
2B
2B
2B
2B
2B
2B
2D
2D
2D
2DS
2D
2D
2D
2D
2DS
2D
2DS
2D
2D
2D
2D
2D
2D
2D
2D

598942260

RAC875 1757 1183

RACS75 29716 871

BobWhite _c12144 216

S2B 35068159

Xgwm71-Xbarc297

65045380

Kukri ¢26288 419
AX-94393508-BobWhite c16130 362
BS00109268 51-RACS875_c26460_1040
2B 547543336

Kukri c12804_620

S2B 574225916

S2B 189749199
10517361\F|0-33:T> C-33:T> C
383273739

RACE75 28185 91

IWB52433

IWB6480

RACS75 35399 497-BobWhite c15453 678
Ex ¢55735 1012

Excalibur ¢39451 68-Ku c3479 1035
BS00016650_51-144V6424
638519552

wsnp_Ex _c6400 11123059

Ppd-DI

AX108988107-Rht8_marker

AQP-6

Excalibur rep c107523 281
1103191-988131

wsnp_CAPI2 c812 428290
AX-94908406-4X95124335
AX-111561744-AX-89728114
KASP2D58574820 and KASP-Ppd-D1
GBS2375
AX-110410377-AX-111538812
snp364

snp2464-snp4036

BobWhite c17782 194
AX109059601-AX108767381
AX109875224-AX109041417
GBS12056-GBS19302

RAC875 ¢c12803_1620

Serajazari et al. 2023
Thambugala et al. 2020
Varga-Laszloet al. 2020
Haile et al. 2023

Larkin et al. 2020
Pirseyedi et al. 2019
Serajazari et al. 2023
Thambugala et al. 2020
Varga-Laszloet al. 2020
Zhang et al. 2020

Gaire et al. 2021

Haile et al. 2023

Larkin et al. 2020
Larkin et al. 2020
Ollier et al. 2020
Serajazari et al. 2023
Thambugala et al. 2020
Wu et al. 2019

Wu et al. 2019

Castro Aviles et al. 2020
Haile et al. 2023

Haile et al. 2023
Semagn et al. 2023
Serajazari et al. 2023
Cabral et al. 2023
Dhariwal et al. 2020
Hu et al. 2023b

Ren et al. 2024

Semagn et al. 2023
Tamburic-Ilincicet al. 2019
Thambugala et al. 2020
Varga-Laszloet al. 2020
Xu et al. 2020

Xu et al. 2023

Zhang et al. 2021

Chen et al. 2021
Clinesmith et al. 2019
Clinesmith et al. 2019
Dhariwal et al. 2020
Hu et al. 2023a

Hu et al. 2023C

Li et al. 2022
Thambugala et al. 2020



2D-2
2D-2
2D-2
2D-2
3A-1
3A-1
3A-1
3A-1
3A-1
3A-1
3A-2
3A-2
3A-2
3A-2
3A-2
3A-2
3A-2
3A-2
3B-1
3B-1
3B-1
3B-1
3B-1
3B-1
3B-1
3B-1
3B-1
3B-1
3B-1
3B-1
3B-1
3B-1
3B-1

3B-2
3B-2
3B-2
3B-2
3B-3
3B-3
3B-3
3B-3
3D-1

AC Barrie
Yangmail58
Yangmail58

Wheaton
Jingzhou66
Yangmai5

Jingzhou66
Yangmail58
Carberry
N553
Ningmai9
G8.06

AC Barrie
Reeder

FL62R1

Tunisian108

Yangmail6

2D
2D
2DL
2DL
3A
3A
3A
3A
3A
3AS
3AL
3A
3A
3A
3A
3A
3AL
3AL
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3B
3BS

3B

3BL
3BL
3B
3BL
3B
3B
3BL
3D

Excalibur _c24307 739

AX-110423675 ~ AX-111516380
GBS4532-GBS2791

GWM539

RACSE75 4954 943 wsnp_Ex_c23633_ 32868822
SNPs S34_64027637 -S34_516888164
Kukri rep 69028 139-Kukri rep cl101341 425
525193805

IWB50548

AX-110551014-AX-111652951

S34 661557724

RACS75 10710 87
AX110621643-AX109389053

S34 714306573

RAC875 15003 _377-CAPI1 c1022 66
700562556

AX-110591324-AX-111465231
GBS20758-GBS781

BobWhite c2453 340-BobWhite c2453 282
CAP7 ¢1576 371

AX-108836843

3B 10170821
TA004185-0427-RAC875 5966 1854
BS00063443_51-BS00098868 51

Excalibur c94546 _61-AX-94732796

gwm533

RACS75 8459 1291-BS00039218 51

7161649

BobWhite_¢27287 232

BobWhite_¢27287 232

IWB12053

IWB10842

gwm533

RACS75 rep c109105 57, Excalibur c15332 453,
RACS75 rep c115516 134, Excalibur c62826 254
S3B_749054930

S3B 783125543

Xwpt0384-Xbarc229

S3B 790522562

BobWhite c6462 373

750134355

AX-110917097-AX-110429468

wsnp_Ex rep c67702 66370241-GENE-1579 18

Thambugala et al. 2020

Yan et al. 2021
Zhang et al. 2021
Zhu et al. 2020
Haile et al. 2023
Poudel et al. 2022
Semagn et al. 2023
Serajazari et al. 2023
Wu et al. 2019

Xu et al. 2020
Ghimire et al. 2022
Haile et al. 2023

Hu et al. 2023b
Larkin et al. 2020
Nannuru et al. 2022
Serajazari et al. 2023
Xu et al. 2020
Zhang et al. 2021
Berraies et al. 2023
Cabral et al. 2023
Chen et al. 2021
Gaire et al. 2021
Haile et al. 2023
Jiang et al. 2020
Nannuru et al. 2022
Ollier et al. 2020
Semagn et al. 2023
Serajazari et al. 2023

Thambugala et al. 2020
Thambugala et al. 2020

Wu et al. 2019
Wu et al. 2019
Zhang et al. 2020

Haile et al. 2023
Larkin et al. 2020
Larkin et al. 2020
Pirseyedi et al. 2019
Ghimire et al. 2022
Haile et al. 2023
Serajazari et al. 2023
Zhu et al. 2021
Semagn et al. 2023



3D-2
3D-3
4A-1
4A-1
4A-1
4A-1
4A-1
4A-2
4A-2
4A-2
4A-2
4A-2
4A-3
4A-3
4B-1
4B-1
4B-1

4B-1
4B-1
4B-1
4B-1
4B-1
4B-1
4B-1
4B-1
4B-1
4B-1
4B-1
4B-1
4B-2
4D-1
4D-1
4D-1
4D-1
4D-1
5A-1
5A-1
5A-1
5A-1
5A-1
5A-1
5A-1

Jingzhou66
AC Barrie
Stettler
Zhengmai9023
Zhongmai895

FL62R1

AC Cadillac
Art
BR 18

Redeemer
AC Barrie
FL62R1
Zhongmai895
Everest
YM4/YMS5
AC Barrie
Jingzhou66
Yangmail6
DT696
Carberry
AGS2035
Tunisian108

Surpresa

3D
3DL
4A
4A
4AS
4AS
4AS
4A
4AL
4A
4A
4AL
4AL
4A
4B
4B
4B

4B

4B
4B
4B
4BL
4BL
4B
4B
4B
4B
4BS
4BS
4B
4D
4D
4D
4DS
4DS
5A
5A
5A
5AS
5A
5A
5A

477547149

AX-94528475-AX-111760688

Kukri ¢53787 620

RACS75 c14911 1282
BS00065863_51-wsnp_Ex_c54453 57331510
GBS23031-GBS23630
AX-94796653-AX-111597067

BS00011469 _51-Excalibur c687 886

S44 562577189
AX-94514228-4X-95228002

713502645

RACS75 917 442-Ex c1246 1162
S4A4_715809044
AX-95208702-AX.94750815

BS00021984 _51-wsnp BF482960B _Ta 1 4
snp5422

AX-94399249

wsnp_BF482960B _Ta 1 4, RAC875 c27536 611,

BS00021984 51, Ex _c101685 711
Tdurum_contigl2177 1367
Tdurum_contigl4562 607

Ra c41921 951

S4B 577008759

S4B 577008759
AX.94623317-BS00076033_51
488664809

1110761

wsnp_BF482960B Ta 1 4

Tdurum_contig5427 314-RACS875 c75075_313

Rht-B1b-AX-111068079

Kukri 26905 392

snp5725

Rht-DI _SNP-AX111027348

CAPS rep c5023 658
AX-111475478-AX-8939851
Rht-D1b- AX-89421921
Tdurum_contig5481 252/tplb0039m09_92
BobWhite_¢8266 227

Ra 10762 _1137-BS00023008 51
S54 18653369
Xbarc2187-Xbarcl41

S5A4_ 419786980 -S54_5332941
86663536

Serajazari et al. 2023
Xu et al. 2020

Haile et al. 2023
Thambugala et al. 2020
Zhang et al. 2020
Zhang et al. 2021
Zhu et al. 2021

Hu et al. 2020

Larkin et al. 2020
Nannuru et al. 2022
Serajazari et al. 2023
Zhang et al. 2020
Ghimire et al. 2022
Nannuru et al. 2022
Berraies et al. 2023
Clinesmith et al. 2019
Goddard et al. 2021

Haile et al. 2023

Haile et al. 2023

Haile et al. 2023

Haile et al. 2023
Larkin et al. 2020
Larkin et al. 2020
Nannuru et al. 2022
Serajazari et al. 2023
Tamburic-Ilincicet al. 2019
Thambugala et al. 2020
Zhang et al. 2020

Zhu et al. 2021

Haile et al. 2023
Clinesmith et al. 2019
Hu et al. 2023b
Thambugala et al. 2020
Xu et al. 2020

Zhu et al. 2021
Berraies et al. 2024
Berraies et al. 2023
Castro Aviles et al. 2020
Ghimire et al. 2022
Pirseyedi et al. 2019
Poudel et al. 2022
Serajazari et al. 2023



5A-1
5A-1
5A-1
5A-2
5A-2
5A-2
5A-2
5A-2
5A-2
5A-2
5A-2
5A-2
5A-2
5A-2
5A-2
5A-2
5A-2
5A-2
5A-3
5A-3

5A-3
5A-3
5A-3
5A-3
5B-1
5B-1
5B-1
5B-2
5B-2
5B-2
5B-2
5B-2
5B-3
5B-3
5B-3
5B-3
5B-3
5B-3
5B-3
5B-3

Cutler
FL62R1
DT696
AGS2035
Yangmai4

Yangmail58

Reeder
Yangmail58
FL62R1
Yanzhanl
Zhongmai895

Cutler
BKT9086-95
AGS2060
Centrum

AGS2060

Tunisian108

Yangmail2

Anahuac 75

Yanzhanl

Ben

AC Barrie

5A
5AS
5AS
5A
5A
5A
5A
5A
5A
5A
5A
5A
5A
5A
S5AL
5A
S5AL
S5AL
5A
5A

5A

5A
5A
5A
5B
5BS
5B
5B
5B
5B
5B
5B
SBL
5B
5B
5B
SBL
5B
5B
5B

BobWhite c19985 446
Kukri_c24642_426-BS00003696 51
IWB21456

Excalibur _c64265 224
tplb0044j06_689-Ku c12469 837
AX110016633-AX110973091
144V5294-BS00060445 51
BS00100107_51-4AX.94669191
BS00066127 51-Excalibur c49597 398
Tdurum_contig50175 875-Excalibur _c92705 94
390365186

502289718

Tdurum_contig71499 211
AX-110918858 ~ AX-111091903

Ku c21587 754-CAPS rep c4852 130
AX111153208-AX111102760
1WB42293
AX-111001072-AX-94955360
BS00000006_51

54702908675

IAAV3365, BS00075959 51, wsnp _AJ6120274_Ta 2 3,

BobWhite ¢c21949 150, wsnp BF2936204 Ta 2 1,
Kukri_¢33022 198, RFL Contig316 572,
Excalibur _c23354 306

Excalibur _c32414 _861-BS00000054_51
BobWhite_¢8266 227

wsnp_Ku c38543 47157828-wsnp _Ex_c2171 4074003
BS00079166 _51-CAP11 c7700 247
16K-13073

6650-65524924
BS00108020_51-ACX4548
wsnp_Ra_c24619 34168104
Xwpt6902-Xwpt5514
531509793-669974686
AX110581004-AX110942912

S5B 679045775

AX-94814963

Ra ¢2216 1442
AX109538290-Vrn-B1_SNP

S5B 673624297

Xwpt5928-Xwpt5604

BS00022433 51

BS00011514_51

Thambugala et al. 2020
Zhang et al. 2020

Zhu et al. 2020
Berraies et al. 2024
Castro Aviles et al. 2020
Hu et al. 2023C

Jiang et al. 2020
Nannuru et al. 2022
Semagn et al. 2023
Semagn et al. 2023
Serajazari et al. 2023
Serajazari et al. 2023
Thambugala et al. 2020
Yan et al. 2021

Zhang et al. 2020

Zhao etal. 2023

Zhu et al. 2020

Zhu et al. 2021

Cabral et al. 2023
Gaire et al. 2021

Haile et al. 2023
Semagn et al. 2023
Thambugala et al. 2020
Varga-Laszloet al. 2020
Castro Aviles et al. 2020
Ren et al. 2024
Serajazari et al. 2023
Castro Aviles et al. 2020
Haile et al. 2023
Pirseyedi et al. 2019
Serajazari et al. 2023
Zhao etal. 2023
Ghimire et al. 2022
Goddard et al. 2021
Haile et al. 2023

Hu et al. 2023b

Larkin et al. 2020
Pirseyedi et al. 2019
Semagn et al. 2023
Thambugala et al. 2020



5B-3
5B-3
5D-1
5D-1
5D-1
5D-1
5D-1
5D-1
5D-1
5D-1
6A-1
6A-1
6A-2
6A-2
6A-2
6A-2
6A-3
6A-3
6A-3
6B-1
6B-1
6B-1

6B-1
6B-1

6B-1
6B-1
6B-1
6B-1
6B-2
6B-2
6B-2
6B-2
6D-1
7A-1
7A-1
7A-1
7A-1
7A-1
7A-1
7A-1

AC Barrie
Stettler

Jingzhou66
Yangmail58

Surpresa

AGS2060

Yangmail6

Glenn

Yangmai4

AC Barrie

AGS2035

Yangmail6
AGS2035
BRS 179

5B
SBL
5D
SDL
SDL
5DS
5D
5D
SDL
5D
6A
6AS
6A
6A
6A
6A
6A
6A
6AL
6B
6B
6BS

6B

6B

6B

6B
6B
6B
6B
6B
6B
6BS
6D
TA
TA
7AS
7AS
TA
TA
TA

wsnp_RFL Contig2809 2587619
144V7207-BS00065128 51

BobWhite c13030_406-BS00011794 51

S5D 548345563

S5D 133059272

S5D 74734312

Excalibur _c41710 417

437287566

AX-111212888-AX-109381281

AX-109537966 ~ AX-111461988

Ra ¢29107 289

S6A4 5113561

BS00062823_51-Excalibur c9210 168
S6A4_24773746-S6A4_573400299

Excalibur c18632 1700-RAC875 c26158 929
581419619-615684688

wsnp_CAPI1 cl1137 6650-CAP11 ¢7092 120
AX95140962-4X.94384372
AX-109545207-AX-110449763
BS00080544_51

BobWhite c47347 420

wpt-6522-wpt7935

Excalibur c30648 924, RAC875 c12259 1892,
RAC875 ¢c20634_100, Kukri_c3009 267,
Excalibur _c30648_868

Kukri ¢21995 1652
Tdurum_contig45714_427, RACS875_c34994 183,
Kukri c75566 265
AX109034125-AX108894929
653183156-715777049

Tdurum_contig6121 947

BS00104265 51

BS00029434_51-BobWhite c344_125
AX.94416085-4X.95630592
AX-89672885-AX-110924249

Excalibur c36398 69-RAC875 c19250 188
BS00014126 51
TAAV822-Tdurum_contig42424 291

S7A4 42268660

S74 251753588

AX-94496922

AX.94534717-AX.94488714

Tdurum_contigl 6632 _288-wsnp Ex_c24376 33618864

Thambugala et al. 2020
Zhang et al. 2020
Hu et al. 2020
Larkin et al. 2020
Larkin et al. 2020
Larkin et al. 2020
Semagn et al. 2023
Serajazari et al. 2023
Xu et al. 2020

Yan et al. 2021
Haile et al. 2023
Larkin et al. 2020
Nannuru et al. 2022
Poudel et al. 2022
Semagn et al. 2023
Serajazari et al. 2023
Castro Aviles et al. 2020
Nannuru et al. 2022
Zhu et al. 2021
Cabral et al. 2023
Cabral et al. 2023
Eldoliefy et al. 2020

Haile et al. 2023
Haile et al. 2023

Haile et al. 2023

Hu et al. 2023b
Serajazari et al. 2023
Thambugala et al. 2020
Cabral et al. 2023
Castro Aviles et al. 2020
Nannuru et al. 2022

Zhu et al. 2021

Semagn et al. 2023
Cabral et al. 2023
Castro Aviles et al. 2020
Ghimire et al. 2022
Ghimire et al. 2022
Goddard et al. 2021
Nannuru et al. 2022
Semagn et al. 2023



TA-1 - TA 4802969-68086983 Serajazari et al. 2023
7A-1  Reeder TA BobWhite rep c49916 325 Thambugala et al. 2020
7A-1  Yangmail58 7TAS GBS2713-GBS1161 Zhang et al. 2021

TA-2 - TA Ex ¢24796 2499 Cabral et al. 2023

TA-2 - TA 74 727710655 Gaire et al. 2021

TA-2 - 7AL S74_545054062 Ghimire et al. 2022
TA-2 - TA BobWhite c22875 239 Hu et al. 2020

TA-2 - TA Tdurum_contig46334_832-AX-94841408 Nannuru et al. 2022
7A-2  G8.06 TA 8514068 Ollier et al. 2020

7A-2  Wheaton TA SNPs S7A_64598458-S7A4 496824831 Poudel et al. 2022

TA-2 - TA 116018884-116145808 Serajazari et al. 2023
7A-2  Mv Magvas TA Ra_c8394 _1381-BobWhite_c30461 131 Varga-Laszloet al. 2020
TA-2 - TA IWA3423-IWA1339 Wu et al. 2019

7A-3  DT696 TA TA006231-0789/Kukri_c19696 60 Berraies et al. 2024
TA-3 - TA Tdurum_contig69067 405 Haile et al. 2023

TA-3 - TA 643414194 Serajazari et al. 2023
7B-1 - 7BS S7B_ 62687743 Ghimire et al. 2022
7B-1  Tunisian108 7B Xgpwl054-Xwpt0884 Pirseyedi et al. 2019
7B-2 - 7B tplb0060b03_1008 Cabral et al. 2023

7B-2 - 7B wsnp RFL Contig2136 1423367 Cabral et al. 2023

7B-2  AGS2035 7B Kukri_rep ¢79716 729-Tdurum_contig47854 142 Castro Aviles et al. 2020
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