














3. IDENTIFYING D GENOME RESISTANCE TO Avr-Rmg8

3.1 Introduction

This chapter focuses on efforts to identify resistance in the D genome effective against MoT isolates
utilising the Ae. tauschii AgRenSeq pipeline. MoT resistance genes Rmg7 and Rmg8 both recognise the
Avr-Rmg8 effector and map to 2AL and 2BL in wheat respectively (Anh et al. 2015; Anh et al. 2018).
Rmg7 and Rmg8 are thought to be homoeologous which raised the possibility that a homeolog might

also exist on the D genome.

A recent Brazilian MoT isolate, NO6047, has been shown to be virulent on S-615 and so does not
contain an Avr-Rmg8 effector that recognises Rmg8 (Jensen et al. 2019). The isolate NO6047 was
transformed with the Avr-Rmg8 type el effector from the Bangladeshi isolate BTJ4P-1 downstream of
the PWL2 promoter from M. oryzae to drive expression of the transgene (Jensen and Saunders 2023).
This provided a pair of isolates differing in a single effector (NO6047 and NO6047+Avr-Rmg8). It was
hypothesised that by phenotyping the Ae. tauschii diversity panel using the wildtype NO6047 and
transformed NO6047+Avr-Rmg8 isolates and comparing the disease scores it would be possible to
identify accessions that recognise el allele of Avr-Rmg8. It is assumed that differences in disease scores
between the two assays would be due to recognition of Avr-Rmg8 and the ‘differential’ dataset could
be used to perform GWAS to identify loci associated with recognition of Avr-Rmg8. This approach
should eliminate or minimise any background effects arising from resistance(s) to NO6047, increasing
the likelihood of identifying an association relating specifically with resistance to Avr-Rmg8, which if

present was expected to be on 2D.

Within the literature there are three alleles described for Avr-Rmg8; type el, ell, and ell’, differing in
just a few amino acids (aa) (Figure 11) (Wang et al. 2018). Whilst Rmg8 has been overcome in Brazil,
Jensen et al. found that the Bangladesh isolate, BTJ4P-1 was avirulent on S-615, which contains Avr-
Rmg8 (2019). As isolates in Bangladesh are believed to be clonally derived from a single South
American strain, this suggests that resistance to Avr-Rmg8 could be of use in Bangladesh (Malaker et
al. 2016; Cruz and Valent 2017). Indeed, Horo et al found that all of the Bangladeshi isolates tested
carry the same allele of Avr-Rmg8, type el (2020). Given the scarcity of wheat blast resistance that
functions in the spike, and the immediate need for genetic resistance to delay the spread of the
pathogen from Bangladesh through South Asia, the potential benefit of identifying resistance to Avr-

Rmg8 that could be deployed in Bangladesh is immense.
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MHRIGFFFPILIAGAMALPAPQPMPPSRPGQGGRGGNGGR

SELIPDDYPQFVKDYDTYFFGGLPGTRRQ  Type el
............................. Type ell
............................. Type eIl’

Figure 11. Amino acid sequence alignment of the three alleles of Avr-Rmg8 effector: type el, ell, and

ell’.
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3.2 Materials and methods

3.2.1 Plant and pathogen material

3.2.1.1 Ae. tauschii core diversity panel

The sequence-configured diversity panel of 151 Ae. tauschii ssp. strangulata accessions developed by
Arora et al., (2019) was used in this study (Sup. table S1). These accessions originate from around the

Caspian Sea and are non-redundant.

3.2.1.2 Synthetic hexaploid wheat lines

A number of SHW lines have been generated by the National Institute of Agricultural Botany (NIAB)
by crossing of accessions of Ae. tauschii (D donor) to tetraploid wheats. Twenty-seven SHW lines and

their tetraploid and D genome donors were used in this study (Table 3).
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Table 3: NIAB Synthetic lines with their tetraploid and D Genome donors.

Synthetic Tetraploid Donor D Donor
NIAB-SHWO012 Hoh-501-P14-1 BW_26040
NIAB-SHWO018 Hoh-506-P9-1 BW_26041
NIAB-SHWO042 Hoh-506-30 BW_26060
NIAB-SHWO043 Hoh-501-P14-35 BW_26047
NIAB-SHWO051 Hoh-501-P14-23 BW_26041
NIAB-SHWOQ70 Hoh-506-P6 BW_26051
NIAB-SHWO071 Hoh-501-P14 BW_20607
NIAB-SHW072 Hoh-501-P14-11 BW_26060
NIAB-SHWO073 Hoh-501-P14-11 BW_20718
NIAB-SHWO075 Hoh-501-P14 BW_26066
NIAB-SHWO076 Hoh-501-P14 BW_26067
NIAB-SHWO077 Hoh-501-P14 BW_26065
NIAB-SHWO080 Hoh-501-P14 BW_26057
NIAB-SHWO083 Hoh-501-P14 BW_26046
NIAB-SHW084 Hoh-501-P14 BW_20622
NIAB-SHWO085 Hoh-501-P14 BW_26062
NIAB-SHWO086 Hoh-501-P14 BW_26050
NIAB-SHWO087 Hoh-501-P14 BW_20745
NIAB-SHWO088 Hoh-501-P14 BW_25578
NIAB-SHWO089 Hoh-501-P14 BW_26045
NIAB-SHWO090 Hoh-501-P14 BW_26048
NIAB-SHW091 Hoh-501-P14 BW_26055
NIAB-SHW092 Hoh-501-P14 BW_20726
NIAB-SHW093 Hoh-501-P14 BW_26058
NIAB-SHW(094 Hoh-501-P14 BW_20749
NIAB-SHWO095 Hoh-501-P14 BW_20608
NIAB-SHW099 Hoh-501-P14 BW_26069
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Supplementary Fig. S4: Pm4 NO6047 DSA. Images were taken at 9 dpi.
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Supplementary tables

Supplementary table S1: Aegilops tauschii ssp. strangulata (Lineage 2) accessions in the diversity
panel and their origins.

:::?eescstion No. GRU* No. Original Source  Country of Origin State/Province/City
BW_01001 TOWWC002  NSGC Iran Mazandaran
BW_01002 TOWWC003  NSGC Iran Golestan
BW_01003 TOWWC004  NSGC Iran Golestan
BW_01004 TOWWCO005  NSGC Iran Golestan
BW_01005 TOWWC006  NSGC Iran Mazandaran
BW_01006 TOWWC007  NSGC Iran Mazandaran
BW_01007 TOWWC008  ICARDA Azerbaijan Agsu
BW_01008 TOWWC009  ICARDA Azerbaijan Askeran
BW_01009 TOWWC010  ICARDA Azerbaijan Baku
BW_01010 TOWWC011  ICARDA Azerbaijan Aliabad
BW_01011 TOWWC012  ICARDA Azerbaijan Lankaran
BW_01019 TOWWC020  IPK Azerbaijan

BW_01020 TOWWC021  IPK Azerbaijan

BW_01021 TOWWC022  IPK Azerbaijan

BW_01022 TOWWC023  IPK Azerbaijan

BW_01024 TOWWC025  IPK Turkmenistan

BW_01025 TOWWC026  IPK Armenia

BW_01026 TOWWC027  IPK Turkmenistan

BW_01027 TOWWC028  IPK Armenia

BW_01029 TOWWC030  Vavilov Institute  Tajikistan

BW_01030 TOWWCO031  Vavilov Institute  Russia North Caucasian
BW_01032 TOWWCO033  KSU Turkey Shemsdin
BW_01033 TOWWC034  KSU Turkey Shemsdin
BW_01039 TOWWC040 Azerbaijan

BW_01041 TOWWC042 Azerbaijan Shaki
BW_01042 TOWWC043 Azerbaijan Ismailli
BW_01043 TOWWC044 Azerbaijan Fizuli
BW_01044 TOWWC045 Azerbaijan Zangilan
BW_01045 TOWWC046 Azerbaijan Basut-Chay State Reserve
BW_01046 TOWWC047 Armenia

BW_01047 TOWWC048 Armenia

BW_01048 TOWWC049 Armenia

BW_01049 TOWWC050 Uzbekistan Zangiota
BW_01050 TOWWC051 Syrian Arab Republic  Ras al-Ayn
BW_01055 TOWWCO056

BW_01056 TOWWC057 Georgia Kumisi
BW_01057 TOWWC058 Georgia Kumisi
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BW_01058
BW_01059
BW_01060
BW_01062
BW_01063
BW_01065
BW_01066
BW_01068
BW_01069
BW_01070
BW_01071
BW_01072
BW_01073
BW_01074
BW_01076
BW_01077
BW_01078
BW_01079
BW_01081
BW_01082
BW_01083
BW_01084
BW_01085
BW_01086
BW_01087
BW_01088
BW_01089
BW_01091
BW_01094
BW_01095
BW_01096
BW_01097
BW_01098
BW_01099
BW_01100
BW_01102
BW_01103
BW_01104
BW_01105
BW_01106
BW_01107
BW_01108
BW_01109

TOWWCO059
TOWWC060
TOWWCO061
TOWWCO063
TOWWC064
TOWWC066
TOWWCO067
TOWWCO069
TOWWCO070
TOWWC071
TOWWC072
TOWWCO073
TOWWC074
TOWWCO075
TOWWCO077
TOWWCO078
TOWWCO079
TOWWCO080
TOWWC082
TOWWCO083
TOWWC084
TOWWCO085
TOWWCO086
TOWWC087
TOWWC088
TOWWC089
TOWWC090
TOWWC092
TOWWC095
TOWWC096
TOWWC097
TOWWC098
TOWWC099
TOWWC100
TOWWC101
TOWWC103
TOWWC104
TOWWC105
TOWWC106
TOWWC107
TOWWC108
TOWWC109
TOWWC110

Georgia
Georgia
Azerbaijan
Azerbaijan
Azerbaijan
Azerbaijan
Azerbaijan
Azerbaijan
Azerbaijan
Azerbaijan
Azerbaijan
Azerbaijan
Azerbaijan
Azerbaijan
Azerbaijan
Azerbaijan
Azerbaijan
Iran
Turkey
Turkey
Iran

Iran

Iran
Former USSR

Russian Federation

Turkmenistan
Azerbaijan
Iran

Iran

Iran

Iran

Iran

Iran

Iran
Azerbaijan
Azerbaijan
Azerbaijan
Azerbaijan
Azerbaijan
Azerbaijan
Azerbaijan
Azerbaijan

Signhnaghi
Signhnaghi
Shirvan
Shirvan
Saatly
Shamakhi
Shamakhi
Agsu

Agsu

Agsu

Hakkari
Hakkari
Mazandaran
Mazandaran

Amol

Balkan
Shabran
Mazandaran
Golestan
Hamadan
Aliabad
Mazandaran
Guilan
Golestan
Goychay

Sabirabad

Masalli

Shamakhi
Shamakhi
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BW_01111
BW_01112
BW_01113
BW_01114
BW_01115
BW_01116
BW_01117
BW_01118
BW_01119
BW_01120
BW_01121
BW_01122
BW_01123
BW_01124
BW_01125
BW_01126
BW_01128
BW_01129
BW_01130
BW_01132
BW_01133
BW_01134
BW_01135
BW_01136
BW_01137
BW_01138
BW_01139
BW_01140
BW_01141
BW_01142
BW_01143
BW_01144
BW_01146
BW_01147
BW_01148
BW_01151
BW_01152
BW_01153
BW_01154
BW_01155
BW_01156
BW_01158
BW_01159

TOWWC112
TOWWC113
TOWWC114
TOWWC115
TOWWC116
TOWWC117
TOWWC118
TOWWC119
TOWWC120
TOWWC121
TOWWC122
TOWWC123
TOWWC124
TOWWC125
TOWWC126
TOWWC127
TOWWC129
TOWWC130
TOWWC131
TOWWC133
TOWWC134
TOWWC135
TOWWC136
TOWWC137
TOWWC138
TOWWC139
TOWWC140
TOWWC141
TOWWC142
TOWWC143
TOWWC144
TOWWC145
TOWWC147
TOWWC148
TOWWC149
TOWWC152
TOWWC153
TOWWC154
TOWWC155
TOWWC156
TOWWC157
TOWWC159
TOWWC160

Azerbaijan
Azerbaijan
Azerbaijan
Azerbaijan
Turkmenistan
Azerbaijan
Azerbaijan
Azerbaijan
Azerbaijan
Azerbaijan
Azerbaijan
Azerbaijan
Azerbaijan
Azerbaijan

Iran
Iran
Iran

Russian Federation

Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran
Iran

Shamakhi
Shamakhi
Kutkashen
Yardymli

Shamakhi
Agsu
Shaki
Kutkashen
Davachi
Ezmarail
Shamakhi

Gilan

Guilan
Markazi
Dagestan
Alborz
Tehran
Mazandaran
Mazandaran
Alborz
Mazandaran
Mazandaran
Gorgan

Aliabad-e Katul
Aliabad-e Katul

Golestan

Golestan

Golestan

Mazandaran
Mazandaran
Mazandaran
Mazandaran
Mazandaran
Mazandaran
Mazandaran
Mazandaran
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BW_01161 TOWWC162 Iran Guilan
BW_01162 TOWWC163 Iran Guilan
BW_01163 TOWWC164 Iran Guilan
BW_01164 TOWWC165 Iran Gilan
BW_01165 TOWWC166 Iran Gilan
BW_01166 TOWWC167 Iran Gilan
BW_01167 TOWWC168 Iran Ardabil
BW_01168 TOWWC169 Iran

BW_01170 TOWWC171 Iran East Azerbaijan
BW_01171 TOWWC172 Iran Mazandaran
BW_01172 TOWWC173 Iran Mazandaran
BW_01175 TOWWC176 Iran Mazandaran
BW_01176 TOWWC177 Iran Mazandaran
BW_01177 TOWWC178 Iran Mazandaran
BW_01178 TOWWC179 Iran Mazandaran
BW_01179 TOWWC180 Azerbaijan Shamakhi
BW_01181 TOWWC182 Azerbaijan Shamakhi
BW_01182 TOWWC183 Azerbaijan

BW_01184 TOWWC185 Armenia Yerevan
BW_01185 TOWWC186 Georgia Thilisi
BW_01186 TOWWC187 Georgia Gori
BW_01189 TOWWC190 Iran Gorgan
BW_01190 TOWWC191 Iran

BW_01192 TOWWC193  UC Davis Armenia

BW=01193 TOWWC194  UC Davis Iran Mazandaran

*Germplasm Resources Unit, John Innes Centre, Norwich, NR4 7UH, UK
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Supplementary table S2: MoT isolates used in this study.

Isolate code Origin Date collected Source

NO6047 Brazil 2006 Diane Saunders, JIC
NO6047+Avr-Rmg8 - - Diane Saunders, JIC

Py 15.1.018 Brazil 2015 Embrapa

BTJ4P-1 Bangladesh 2016 Tofazzal Islam, BSMRU, Bangladesh
BR48Ael - - Yukio Tosa, Kobe University
BR48Ael+el - - Yukio Tosa, Kobe University
BR48Ael+ell - - Yukio Tosa, Kobe University
BR48Ael+ell' - - Yukio Tosa, Kobe University
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Supplementary table S3: Mean scores from the Ae. tauschii DLAs with NO6047 and NO6047+Avr-
Rmg8, plus the iso008 spike data collected by Paula Silva.

Accession NOG047 NOG047+Avr-Rmg8 (5 dpi)  Differential  ponre
number (mean of 4 and 5 dpi) Mean Extreme* scores** AUDPC
BW_01001 4.10 1.00 6.00 3.10 -
BW_01002 4.25 1.25 6.00 3.00 -
BW_01003 5.50 - - - -
BW_01004 1.50 - - - -
BW_01005 4.20 1.20 6.00 3.00 -
BW_01006 5.10 1.40 6.00 3.70 -
BW_01007 4.63 3.25 0.00 1.38 -
BW_01008 5.10 2.80 0.00 2.30 -
BW_01009 3.00 - - - -
BW_01010 4.63 1.33 6.00 3.29 -
BW_01011 4.25 5.20 0.00 -0.95 -
BW_01012 2.50 - - - -
BW_01015 4.70 2.80 0.00 1.90 -
BW_01016 4.00 4.00 0.00 0.00 -
BW_01019 5.00 4.80 0.00 0.20 -
BW_01020 4.60 2.50 - 2.10 -
BW_01021 4.70 2.20 - 2.50 -
BW_01022 4.60 1.00 6.00 3.60 -
BW_01024 3.90 - - - -
BW_01025 5.60 1.00 6.00 4.60 -
BW_01026 4.80 3.20 0.00 1.60 -
BW_01027 5.10 3.50 0.00 1.60 -
BW_01031 4.20 1.00 6.00 3.20 -
BW_01032 3.88 - - - -
BW_01033 3.00 - - - -
BW_01039 2.40 - - - 456.27
BW_01040 - - - - 547.03
BW_01041 2.25 - - - 507.38
BW_01042 3.38 - - - 619.25
BW_01043 4.90 1.00 6.00 3.90 239.13
BW_01044 4.00 3.00 0.00 1.00 675.82
BW_01045 2.60 - - - 441.52
BW_01046 3.90 - - - 209.03
BW_01047 3.75 - - - 199.34
BW_01048 2.60 - - - 198.33
BW_01049 2.00 - - - 47.60
BW_01050 1.13 - - - 175.89
BW_01055 4.60 2.00 - 2.60 371.90
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BW_01056
BW_01057
BW_01058
BW_01059
BW_01060
BW_01061
BW_01062
BW_01063
BW_01064
BW_01065
BW_01066
BW_01067
BW_01068
BW_01069
BW_01070
BW_01071
BW_01072
BW_01073
BW_01074
BW_01076
BW_01077
BW_01078
BW_01079
BW_01080
BW_01081
BW_01082
BW_01083
BW_01084
BW_01085
BW_01086
BW_01087
BW_01088
BW_01089
BW_01090
BW_01091
BW_01092
BW_01093
BW_01094
BW_01095
BW_01096
BW_01097
BW_01098
BW_01099

4.00
4.80
5.00
4.90
5.50

3.60
2.00

5.20
5.10

4.80
5.30
2.50
5.50
4.60
2.80
3.00
4.15
5.60
5.70
3.50

3.00
4.80
3.50
5.10
2.70
5.50
4.70
4.70
4.30

4.38

5.50
4.70
4.20
4.80
4.70
4.90

2.60
3.00
3.80
4.60
1.00

1.00

3.80
4.00

1.00

2.20

1.20
2.00
1.00

1.40

0.00
0.00
0.00
6.00

6.00

0.00
0.00

6.00

6.00

6.00

6.00

1.40
1.80
1.20
0.30
4.50

4.10

1.70
0.70

3.30

2.18

3.50
2.20
3.80

3.50

615.21
691.85
652.50
664.60
67.62
221.84
522.85

673.78
636.89
652.72
512.80
47.57
517.30
451.81

618.13

247.82
751.90

659.88
24.21
694.16
644.13
617.37

17.99
418.10

552.64
67.02
88.15
41.36

192.64
161.42
351.63
181.45

46.52
166.45
339.39
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BW_01100
BW_01101
BW_01102
BW_01103
BW_01104
BW_01106
BW_01107
BW_01108
BW_01109
BW_01111
BW_01112
BW_01113
BW_01114
BW_01115
BW_01116
BW_01117
BW_01118
BW_01119
BW_01120
BW_01121
BW_01122
BW_01123
BW_01124
BW_01125
BW_01126
BW_01127
BW_01128
BW_01129
BW_01130
BW_01131
BW_01132
BW_01133
BW_01134
BW_01135
BW_01136
BW_01137
BW_01138
BW_01139
BW_01140
BW_01141
BW_01142
BW_01143
BW_01144
BW_01145

5.63

4.40
3.63
3.40
4.60
5.90
4.80
5.20
5.40

3.90
3.80
3.90
4.20
5.80
5.40
5.30
5.60
5.10
5.40
3.50
2.20
5.20
4.40

5.40
4.60
5.00

4.60
4.60
5.20
5.30
5.30
4.70
4.50
4.70
4.90
5.40
5.20
4.50
5.40

1.67

1.00

1.00
1.00
1.25
4.00
1.00

1.00

2.40
3.40
4.00
2.80
3.00

2.80

1.00
2.60

1.40
4.00
3.60
4.00
3.00
1.00
2.80
4.00
3.00
2.00
1.40
1.00
2.00

6.00

6.00

6.00
6.00
6.00
0.00
6.00

0.00

6.00

6.00
0.00
0.00
0.00
0.00
6.00
0.00
0.00
0.00

6.00
6.00

3.96

3.40

3.60
4.90
3.55
1.20
4.40

3.20

3.00
1.90
1.60
2.30
2.40

1.60

4.40
2.00

3.20
0.60
1.60
1.30
2.30
3.70
1.70
0.70
1.90
3.40
3.80
3.50
3.40

73.45
329.13

68.68
452.43
75.81
291.88
622.98
394.80
31.90
337.90
541.23
23.50
132.64
311.21
693.63
745.97
657.13

610.90

270.59
219.33
23.15
92.84
570.24
37.90
366.40
203.18
621.64
580.27
723.97
680.99
198.90
16.69
584.43
142.63
188.77
78.19
115.99
63.84
98.46
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BW_01146 4.80 1.00 6.00 3.80 251.47

BW_01147 4.00 5.80 0.00 -1.80 538.35
BW_01148 2.10 - - - 33.83
BW_01149 - - - - 116.86
BW_01150 - - - - 101.50
BW_01151 5.00 1.00 6.00 4.00 489.00
BW_01152 3.00 - - - 266.75
BW_01153 5.75 1.00 6.00 4.75 50.67
BW_01154 5.70 - - - -

BW_01155 4.80 1.00 6.00 3.80 130.48
BW_01156 4.40 1.00 6.00 3.40 19.37
BW_01158 3.60 - - - 19.50
BW_01159 5.20 3.00 0.00 2.20 19.67
BW_01160 - - - - 253.47
BW_01161 4.60 3.20 0.00 1.40 161.32
BW_01162 4.50 3.60 0.00 0.90 544.25
BW_01163 4.30 3.80 0.00 0.50 482.92
BW_01164 4.50 - - - 233.37
BW_01165 2.63 - - - 11.35
BW_01166 - - - - 439.71
BW_01167 5.30 5.80 0.00 -0.50 780.14
BW_01168 5.38 6.00 0.00 -0.63 690.60
BW_01170 4.60 3.80 0.00 0.80 461.59
BW_01171 5.10 4.60 0.00 0.50 281.22
BW_01172 3.90 - - - 52.16
BW_01174 - - - - 705.40
BW_01175 5.20 4.00 0.00 1.20 457.96
BW_01176 5.40 3.20 0.00 2.20 296.19
BW_01177 4.38 1.20 6.00 3.18 106.63
BW_01178 4.70 2.60 - 2.10 487.11
BW_01179 5.70 0.80 6.00 4.90 232.44
BW_01181 4.20 3.40 0.00 0.80 646.12
BW_01182 5.70 - - - 130.13
BW_01184 3.80 - - - 562.94
BW_01185 4.20 3.40 0.00 0.80 403.51
BW_01186 3.38 - - - 499.43
BW_01189 4.20 - - - -

BW_01190 4.30 1.00 6.00 3.30 -

BW_01192 5.40 3.20 0.00 2.20 -

BW_23925 - - - - 215.40

* Extreme scores: Mean score of > 2 and < 2.6 were removed. Remaining scores reclassed as
either resistant or susceptible and given a score of 6 or 0 respectively.

** NO6047+Avr-Rmg8 DLA scores subtracted from NO6047 DLA scores

*** data provided by Paula Silva, KSU.
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Supplementary table S4: Mean scores for the NIAB RIL population A DLA and DSA. Green = resistant,
red = susceptible. Salmon = genotyped as susceptible.

Population A
DLA
Accession Number of DSA . Melt-curve marker
) Mean (6 dpi)  Mean (6/7 dpi) genotype
replicates
A2 1 _ 3.67 82-sus
A3 1 5.00 5.00 82-sus
A4 1 3.00 4.00 82-sus
A5 1 5.00 4.67 82-sus
AG* 2 w0 2500 geeres
A7 1 5.00 433 86-res
A8 1 5.50 86-res
A9 1 525 82-sus
A10 1 3.00 82-sus
All* 2 3.00 4.80 82-sus
A12 2 3.00 4.00 86-res
Al13* 2 5.50 5.00 82-sus
Al4 1 . 600 5.00 82-sus
A15 1 5.00 5.33 82-sus
A17 1 5.00 4.00 82-sus
A1 1 200 400 :
Al19* 2 5.00 5.17 82-sus
A21* 2 3.50 4.78 86-res
A22* 2 5.50 _ 86-res
A23* 2 5.00 5.50 82-sus
A24 1 - -
A25* 2 82-sus
A26* 2 86-res
A27%* 2 82-sus
A30 1 82-sus
A31 1 82-sus
A32 1 4.00 5.00 86-res
A33* 2 4.00 5.17 86-res
A34 1 5.00 86-res
A35* 2 5.17 82-sus
A36* 2 5.00 4.67 86-res
A37* 2 82-sus
A38* 2 82-sus
A39 1 86-res
A40 1 82-sus
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A4l
A42
A43*
Ad4*
Ad6*
A49*
A50*
A51
A52
A53*
A54
A55
A56*
A57*
A59*
A60
A61

P W R RPN R R NNWERNRBR

5.00

4.00

5.00

5.00
4.67

5.00

82-sus
86-res
86-res
86-res
82-sus
82-sus
82-sus
82-sus
82-sus
82-sus
86-res
86-res
82-sus
82-sus
82-sus
82-sus
82-sus

* Sampled more than once in the DSA
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Supplementary table S5: Mean scores for the NIAB RIL population B DLA and DSA. Green = resistant,
red = susceptible. Salmon = genotyped as susceptible.

Population B

DLA
Accession Number of DSA . Melt-curve marker
_ Mean (6 dpi)  Mean (6/7 dpi) genotype
replicates
B1* - - 3.13 82-sus
B2* - - 2.67 82-sus
B3 1 [ w0 100 s2sus
B4 1 4.00 52 82-sus
B6* 3 600 467 82-sus
B7 1 4.00 4.67 86-res
B8 1 4.00 4.33 82-sus
B9* 1 5.00 3.67 82-sus
B10 1 5.00 5.00 82-sus
B11* 3 5.00 _ 82-sus
B12 1 4.00 4.67 86-res
B13* 3 4.00 4.20 82-sus
B14 1 5.00 4.67 86-res
B15 1 5.00 5.00 -
B16* 2 5.00 4.75 82-sus
B17* 2 4.00 5.25 86-res
B18* 2 5.00 4.00 86-res
B19* 2 82-sus
B20* 2 86-res
B21* 1 82-sus
B22 1 82-sus
B23* 3 86-res
B24* 2 3.00 4.00 82-sus
B25 1 5.00 5.00 -
B27 1 82-sus
B28* 3 86-res
B29* 2 86-res
B30* 1 5.00 4.80 86-res
B31* 3 82-sus
B32 1 82-sus
B33* 1 5.00 5.00 82-sus
B34* 3 5.33 - 82-sus
B35* 2 5.50 82-sus
B36 1 4.00 4.33 82-sus
B37* 2 4.00 4.67 82-sus
B38* 3 _ 5.00 82-sus
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B39*
B40*
B42*
B43*
B44*
B45*
B46*
B49*
B50
B51*

N P P W NN WNDNNNDN

3.00
4.00
3.50

4.00

3.67
4.75

82-sus
86-res
86-res
86-res
82-sus
86-res
86-res
86-res
86-res
82-sus

* Sampled more than once in the DSA
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Supplementary table S6: Watkins landraces included in M. oryzae assays and their origin. Ancestral
groups are as described in Wingen et al. (2014).

GRU" No. ID Country of Origin Ancestral Group Group Code
WATDEO001 Wat1190004 Iraq 1.3.C-E-Asia 1.3
WATDEO0002 Wat1190007 Australia 2.4.S5-Med-Afr 2.4
WATDEO0O003 Wat1190023 Australia 2.5.N-Med 2.5
WATDEOOO4 Wat1190032 India 1.4.Eur-Asia 1.4
WATDEOOOS5 Wat1190034 India 1.4.Eur-Asia 1.4
WATDEOOO7 Wat1190042 France 2.2.N-Eur-Asia 2.2
WATDEOOOS8 Wat1190044 Morocco 2.4.S-Med-Afr 2.4
WATDEOO009 Wat1190045 Syria 2.4.S-Med-Afr 2.4
WATDEO010 Wat1190079 India 2.4.5-Med-Afr 2.4
WATDEO011 Wat1190081 India 2.3.E-Eur 2.3
WATDEOO013 Wat1190103 ltaly 2.5.N-Med 2.5
WATDEOO015 Watl1190126 India 1.4.Eur-Asia 14
WATDEOO016 Watl1190127 India 1.1.USSR 11
WATDEOO17 Wat1190139 France 2.5.N-Med 2.5
WATDEOO018 Wat1190141 China 2.4.5-Med-Afr 2.4
WATDEO019 Wat1190145 Spain 2.4.5-Med-Afr 2.4
WATDE0020 Wat1190149 United Kingdom 2.2.N-Eur-Asia 2.2
WATDEO0021 Wat1190160 Spain Mix 2.1:5 2.1
WATDE0022 Wat1190181 Poland 2.2.N-Eur-Asia 2.2
WATDEO0023 Watl1190199 India Mix 1.3:4 14
WATDEO0024 Wat1190209 Egypt 1.3.C-E-Asia 13
WATDEO0025 Wat1190216 Morocco 2.4.S-Med-Afr 2.4
WATDEO0026 Wat1190218 Tunisia 2.4.S-Med-Afr 2.4
WATDEO0027 Wat1190219 Spain 2.4.S-Med-Afr 2.4
WATDE0028 Wat1190223 Burma 2.4.S-Med-Afr 2.4
WATDEO0029 Wat1190224 China 2.4.5-Med-Afr 2.4
WATDEOO30 Wat1190231 Hungary 2.2.N-Eur-Asia 2.2
WATDEOO31 Wat1190238 Iran 1.4.Eur-Asia 1.4
WATDEO032 Wat1190239 Spain Mix 2.4:5 2.5
WATDEOO033 Watl1190246 India 1.3.C-E-Asia 1.3
WATDEOO34 Wat1190254 Morocco 2.5.N-Med 2.5
WATDEOO035 Wat1190264 Canary Islands Mix 2.4:5 2.4
WATDEOO36 Wat1190273 Spain 1.3.C-E-Asia 13
WATDEOO37 Wat1190291 Cyprus Mix 2.3:4 2.4
WATDEOO38 Wat1190292 Cyprus 2.3.E-Eur 2.3
WATDEOO39 Wat1190299 Turkey 1.3.C-E-Asia 13
WATDEO0040 Wat1190300 Turkey 1.3.C-E-Asia 13
WATDEO041 Wat1190305 Egypt 2.4.5-Med-Afr 2.4
WATDEO0O42 Wat1190308 Iran 1.4.Eur-Asia 1.4
WATDEO0046 Wat1190349 Bulgaria 2.5.N-Med 2.5
WATDEOO47 Wat1190352 Yugoslavia 1.4.Eur-Asia 1.4
WATDEOO048 Wat1190355 Yugoslavia 2.2.N-Eur-Asia 2.2
WATDEOO049 Wat1190360 Yugoslavia 1.1.USSR 1.1
WATDEOO50 Wat1190387 Spain 2.4.S-Med-Afr 2.4
WATDEOO51 Wat1190396 Portugal 2.5.N-Med 2.5
WATDEO0052 Wat1190397 Portugal 2.5.N-Med 2.5
WATDEOO053 Wat1190398 Palestine 2.4.S-Med-Afr 2.4
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WATDEOO054
WATDEOO55
WATDEOO56
WATDEOO57
WATDEOO58
WATDEO060
WATDEOO61
WATDEQ0062*
WATDEOO63**
WATDEOO64**
WATDEOO066
WATDEOO067
WATDEOO068
WATDEOO069
WATDEO070
WATDEOO071
WATDEOO072
WATDEOO073
WATDEOO074
WATDEOO75
WATDEOO76
WATDEOO77
WATDEOO78
WATDEOO080
WATDEOO081
WATDEO082
WATDEOO083
WATDEOO086
WATDEOO087
WATDEOO88
WATDEOO089
WATDEO090
WATDEO091
WATDEO092
WATDEO093
WATDEO0094
WATDEOO095
WATDEOO096
WATDEOO097
WATDEOO098
WATDEOO099
WATDEO0100
WATDEO101
WATDEO102
WATDEO0104
WATDEO105
WATDEO106
WATDEO107
WATDEO108
WATDEO0110
WATDEO111

Wat1190406
Wat1190420
Wat1190433
Wat1190440
Wat1190444
Wat1190460
Wat1190468
Watl1190471
Watl1190474
Wat1190475
Wat1190483
Wat1190496
Wat1190507
Wat1190546
Wat1190551
Wat1190560
Wat1190562
Wat1190566
Wat1190568
Wat1190579
Wat1190580
Wat1190591
Wat1190605
Wat1190627
Wat1190629
Wat1190637
Wat1190639
Wat1190662
Wat1190670
Wat1190671
Wat1190680
Wat1190683
Wat1190685
Wat1190690
Wat1190694
Wat1190698
Wat1190700
Wat1190704
Wat1190705
Wat1190707
Wat1190722
Wat1190729
Wat1190731
Wat1190732
Wat1190742
Wat1190746
Wat1190747
Wat1190749
Wat1190750
Wat1190771
Wat1190777

India
India
India
China
China
Afghanistan
Afghanistan
Afghanistan
Afghanistan
Afghanistan
Poland
Morocco
Australia
Spain
Spain
Greece
Greece
Greece
China
Iran

Iran
Portugal
Greece
Iran

Iran
Turkey
Crete
Romania
Poland
USSR
Italy
Spain
Spain
Greece
India
China
China
Iran

Iran
India
China
Iran
India
India
Algeria
USSR
Ethiopia
USSR
USSR
USSR
Finland

1.3.C-E-Asia
1.3.C-E-Asia
1.4.Eur-Asia
1.2.Chi-Ind
2.4.5-Med-Afr
2.2.N-Eur-Asia
2.2.N-Eur-Asia
2.1.S-Eur-Asia
1.3.C-E-Asia
1.4.Eur-Asia
2.5.N-Med
2.4.5-Med-Afr
2.1.S-Eur-Asia
2.4.5-Med-Afr
2.5.N-Med
2.4.5-Med-Afr
2.3.E-Eur
1.3.C-E-Asia
1.3.C-E-Asia
1.4.Eur-Asia
1.4.Eur-Asia
1.3.C-E-Asia
1.1.USSR
1.2.Chi-Ind
1.2.Chi-Ind
2.3.E-Eur
2.5.N-Med
2.3.E-Eur

Mix 2.3:5
1.4.Eur-Asia
1.4.Eur-Asia
2.5.N-Med
Mix 2.4:5
2.5.N-Med
1.2.Chi-Ind

1.1.USSR
1.3.C-E-Asia

1.2.Chi-Ind
2.2.N-Eur-Asia

1.4.Eur-Asia
1.4.Eur-Asia
2.4.5-Med-Afr
1.1.USSR
1.1.USSR
1.1.USSR

1.2.Chi-Ind
1.2.Chi-Ind

1.3
1.3
1.4
1.2
2.4
2.2
2.2
2.1
1.3
1.4
2.5
2.4
2.1
2.4
2.5
2.4
2.3
1.3
1.3
1.4
1.4
1.3
11
1.2
1.2
2.3
2.5
2.3
2.3
1.4
1.4
2.5
2.5
2.5
1.2

11
1.3

1.2
2.2

1.4
1.4
2.4
11
11
11

1.2
1.2
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WATDEO112
WATDEO113
WATDEO114
WATDEO115
WATDEO116
WATDEO117
WATDEO118
WATDEO126
WATDEO133
WATDEO138
WATDEO149
WATDEO156
WATDEO171
WATDEO0180
WATDEO192
WATDEO196
WATDEO198
WATDEO0215
WATDEO216
WATDEO0222
WATDEO0228
WATDEO238
WATDEO241
WATDEO0249
WATDE0250
WATDEO253
WATDEO0262
WATDEO0263
WATDEO266
WATDEO268
WATDEO276
WATDEO278
WATDE0290
WATDEO0292
WATDE0294
WATDEO305
WATDEO308
WATDEO0310
WATDEO335
WATDEO336
WATDEO339
WATDEO359
WATDEO369
WATDEO375
WATDEO381
WATDEO382
WATDEO385
WATDEO386
WATDEO0392
WATDEO0394
WATDEO396

Wat1190784
Wat1190788
Wat1190789
Wat1190811
Wat1190814
Wat1190816
Wat1190827
Wat1190008
Wat1190012
Wat1190015
Wat1190024
Wat1190030
Wat1190046
Wat1190053
Wat1190063
Wat1190066
Wat1190067
Wat1190082
Wat1190083
Wat1190088
Wat1190094
Wat1190104
Wat1190106
Watl1190114
Wat1190115
Wat1190117
Watl1190124
Wat1190125
Wat1190129
Wat1190130
Wat1190136
Wat1190138
Wat1190151
Wat1190153
Wat1190155
Wat1190164
Wat1190166
Wat1190167
Wat1190186
Wat1190187
Wat1190189
Wat1190206
Wat1190213
Wat1190222
Wat1190228
Wat1190229
Wat1190232
Wat1190233
Wat1190237
Wat1190240
Wat1190241

Italy
USSR
USSR
Tunisia
Tunisia
Italy
China
Portugal
India
Yugoslavia
Australia
Australia
Crete
Spain
Spain
Spain
Spain
India
Spain
Poland
India
Italy
France
Yugoslavia
Yugoslavia
Spain
India
India
India
Spain
Australia
Australia
Portugal
Portugal
Portugal
India
India
India
Italy
Italy
France
India
Morocco
Crete
Spain
Portugal
India
India
Iran

Iran
India

1.2.Chi-Ind
1.1.USSR
1.1.USSR
1.2.Chi-Ind
1.3.C-E-Asia
Mix 1.2:4
1.2.Chi-Ind
2.4.5-Med-Afr
2.3.E-Eur
2.3.E-Eur
2.2.N-Eur-Asia
Mix 1.2:4

Mix 2.2:3
2.4.5-Med-Afr
2.3.E-Eur
2.4.5-Med-Afr
2.3.E-Eur
2.2.N-Eur-Asia
2.4.5-Med-Afr
1.3.C-E-Asia
2.5.N-Med
2.1.S-Eur-Asia
2.5.N-Med
1.1.USSR
2.4.5-Med-Afr
2.5.N-Med
1.4.Eur-Asia
Mix 2.1:3
2.3.E-Eur
2.5.N-Med
2.4.5-Med-Afr
2.2.N-Eur-Asia
2.5.N-Med
1.3.C-E-Asia
1.1.USSR
2.1.S-Eur-Asia
1.4.Eur-Asia
2.4.5-Med-Afr
2.3.E-Eur
2.5.N-Med
2.2.N-Eur-Asia
Mix 2.1:2:3
2.3.E-Eur
2.4.5-Med-Afr
2.4.5-Med-Afr
2.5.N-Med
2.5.N-Med
2.3.E-Eur
1.4.Eur-Asia
2.5.N-Med
1.1.USSR

1.2
1.1
1.1
1.2
1.3
14
1.2
2.4
2.3
2.3
2.2
1.2
2.2
2.4
2.3
2.4
2.3
2.2
24
1.3
2.5
2.1
2.5
1.1
24
2.5
14
2.3
2.3
2.5
2.4
2.2
2.5
1.3
1.1
2.1
14
2.4
2.3
2.5
2.2
2.3
2.3
2.4
24
2.5
2.5
2.3
14
2.5
1.1
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WATDEO397
WATDEO405
WATDE0420
WATDEO422
WATDEO427
WATDEO0430
WATDEO435
WATDEO445
WATDEO0450
WATDEO451
WATDEO455
WATDEO456
WATDEO457
WATDEO459
WATDEO461
WATDEO476
WATDEO477
WATDEO479
WATDEO486
WATDEO509
WATDEO518
WATDEO519
WATDEO521
WATDEO526
WATDEO532
WATDEO534
WATDEOQ542
WATDEO550
WATDEO555
WATDEOS557
WATDEO558
WATDEO571
WATDEO574
WATDEO576
WATDEOQ577
WATDEO579
WATDEO581
WATDEO582
WATDEO585
WATDEO588
WATDEOQ592
WATDEO0594
WATDEO596
WATDEO601
WATDEO0604
WATDEO606
WATDEO609
WATDEO611
WATDEO612
WATDEO613
WATDEO617

Wat1190242
Wat1190248
Wat1190260
Wat1190262
Wat1190268
Wat1190271
Wat1190277
Wat1190286
Wat1190290
Wat1190293
Wat1190297
Wat1190298
Wat1190301
Wat1190302
Wat1190304
Wat1190315
Wat1190316
Wat1190317
Wat1190321
Wat1190339
Wat1190346
Wat1190347
Wat1190351
Wat1190356
Wat1190361
Wat1190363
Wat1190370
Wat1190376
Wat1190379
Wat1190381
Wat1190382
Wat1190394
Wat1190399
Wat1190400
Wat1190401
Wat1190403
Wat1190404
Wat1190405
Wat1190407
Wat1190409
Wat1190412
Wat1190413
Watl1190414
Wat1190419
Wat1190423
Wat1190424
Wat1190426
Wat1190428
Wat1190429
Wat1190430
Wat1190435

India

India
Canary Islands
Canary Islands
Spain
Spain
Spain
Greece
Crete
Turkey
Turkey
Turkey
Turkey
Syria

Syria
China
China
China
China
Portugal
Bulgaria
Bulgaria
Yugoslavia
Yugoslavia
Yugoslavia
Yugoslavia
Yugoslavia
Iran

Iran

India

India
Portugal
China
China
Portugal
Spain

Iran

Iran

India

India

India

India

India

India

India

India

India

India

India

India
China

1.4.Eur-Asia
2.5.N-Med
2.4.5-Med-Afr
2.4.5-Med-Afr
2.5.N-Med
1.3.C-E-Asia
2.1.S-Eur-Asia
2.4.5-Med-Afr
1.3.C-E-Asia
2.4.5-Med-Afr
1.1.USSR
1.4.Eur-Asia
2.5.N-Med
1.1.USSR
2.4.5-Med-Afr
2.1.S-Eur-Asia
1.2.Chi-Ind
Mix 1.1:3
1.2.Chi-Ind
2.5.N-Med
2.3.E-Eur
2.3.E-Eur
2.3.E-Eur
2.2.N-Eur-Asia
2.3.E-Eur

Mix 1.3:4
2.5.N-Med
1.1.USSR
1.3.C-E-Asia
1.3.C-E-Asia
1.1.USSR

Mix 1.3:4
1.2.Chi-Ind
1.2.Chi-Ind
2.4.5-Med-Afr
1.1.USSR
1.1.USSR
1.4.Eur-Asia
1.3.C-E-Asia
1.4.Eur-Asia
2.5.N-Med
1.3.C-E-Asia
2.3.E-Eur
1.3.C-E-Asia
1.3.C-E-Asia
1.4.Eur-Asia
1.4.Eur-Asia
1.3.C-E-Asia
1.4.Eur-Asia
1.3.C-E-Asia
1.3.C-E-Asia

1.4
2.5
2.4
2.4
2.5
1.3
2.1
2.4
1.3
2.4
11
1.4
2.5
11
2.4
2.1
1.2
11
1.2
2.5
2.3
2.3
2.3
2.2
2.3
1.4
2.5
11
1.3
1.3
11
1.4
1.2
1.2
2.4
11
11
1.4
1.3
1.4
2.5
1.3
2.3
1.3
1.3
1.4
1.4
1.3
1.4
1.3
1.3
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WATDEO631
WATDEO0634
WATDEO635
WATDEO639
WATDEO643
WATDEO646
WATDEO651
WATDEO653
WATDEO659
WATDEO661
WATDEO664
WATDEO668
WATDEO669
WATDEO0670
WATDEO671
WATDEO678
WATDEO679
WATDEO0694
WATDEO699
WATDEOQ702
WATDEO703
WATDEOQ705
WATDEOQ708
WATDEOQ712
WATDEO714
WATDEQ725

WATDEQ727**

WATDEOQ732
WATDEOQ737
WATDEO0740
WATDEOQ743
WATDEOQ747
WATDEOQ749
WATDEO751
WATDEOQ758
WATDEO761
WATDEOQ762
WATDEOQ765
WATDEO770
WATDEO771
WATDEO773
WATDEO774
WATDEOQ776
WATDEOQ779
WATDEOQ782
WATDEO788
WATDEO791
WATDEOQ795
WATDEOQ798
WATDEO801
WATDEO808

Wat1190446
Wat1190448
Wat1190449
Wat1190453
Wat1190456
Wat1190458
Wat1190463
Wat1190465
Wat1190470
Wat1190473
Wat1190478
Wat1190484
Wat1190485
Wat1190486
Wat1190487
Wat1190492
Wat1190493
Wat1190505
Wat1190509
Wat1190512
Wat1190513
Wat1190515
Wat1190517
Wat1190520
Wat1190522
Wat1190528
Wat1190530
Wat1190534
Wat1190538
Wat1190541
Wat1190543
Wat1190547
Wat1190549
Wat1190552
Wat1190557
Wat1190561
Wat1190563
Wat1190565
Wat1190571
Wat1190572
Wat1190573
Wat1190574
Wat1190576
Wat1190578
Wat1190583
Wat1190587
Wat1190590
Wat1190594
Wat1190596
Wat1190598
Wat1190604

China
Romania
Romania
Afghanistan
Afghanistan
Afghanistan
Afghanistan
Afghanistan
Afghanistan
Afghanistan
Afghanistan
Italy

Algeria
USSR

USSR

Spain
Tunisia

Iran
Portugal
India

Iran

Iran

India

India

India

China
Afghanistan
Morocco
Tunisia
Spain

Spain

Spain

Spain

Canary Islands
Canary Islands

Crete
Crete
Greece
Turkey
Syria
Turkey
Turkey
Iran

Iran
China
China
Portugal
Portugal
Portugal
Portugal
Spain

1.2.Chi-Ind
1.2.Chi-Ind
1.2.Chi-Ind
2.4.5-Med-Afr
1.4.Eur-Asia
2.4.5-Med-Afr
2.5.N-Med
1.4.Eur-Asia
2.3.E-Eur
1.1.USSR
1.4.Eur-Asia
2.3.E-Eur
1.4.Eur-Asia
1.1.USSR
1.4.Eur-Asia
Mix 2.2:5
1.1.USSR
1.3.C-E-Asia
1.3.C-E-Asia
1.4.Eur-Asia
1.4.Eur-Asia
2.5.N-Med

2.1.S-Eur-Asia
1.1.USSR
1.4.Eur-Asia
2.1.S-Eur-Asia
2.3.E-Eur

Mix 2.4:5
2.5.N-Med
2.5.N-Med
1.3.C-E-Asia
2.5.N-Med
2.4.5-Med-Afr
1.4.Eur-Asia
1.3.C-E-Asia
2.4.5-Med-Afr
1.3.C-E-Asia
2.5.N-Med
1.4.Eur-Asia
1.4.Eur-Asia
1.3.C-E-Asia
1.4.Eur-Asia
2.4.5-Med-Afr
1.2.Chi-Ind
1.3.C-E-Asia
2.1.S-Eur-Asia
1.3.C-E-Asia
1.3.C-E-Asia
2.5.N-Med
1.4.Eur-Asia

1.2
1.2
1.2
2.4
1.4
2.4
2.5
1.4
2.3
11
1.4
2.3
1.4
11
1.4
2.2
11
1.3
1.3
1.4
1.4
2.5

2.1
11
1.4
2.1
2.3
2.4
2.5
2.5
1.3
2.5
2.4
1.4
1.3
2.4
1.3
2.5
1.4
1.4
1.3
1.4
2.4
1.2
1.3
2.1
1.3
1.3
2.5
1.4
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WATDEO811
WATDEO816
WATDEO819
WATDEOQ0827
WATDEO831
WATDEO833
WATDEOQO835
WATDEO0843
WATDEOQO857
WATDEO861
WATDEO863
WATDEO0864
WATDEO865
WATDEO868
WATDEO871
WATDEO873
WATDEOQ0882
WATDEO883
WATDEQO888
WATDEQ0892
WATDEOQO895
WATDEQO898
WATDEO909
WATDEO911
WATDEO0919
WATDEO0929
WATDEOQ0932
WATDEQ0934
WATDEOQ937
WATDEOQ0938
WATDEO0939
WATDEOQO950
WATDEQ0954
WATDEOQ0963
WATDEO0971
WATDEOQ0973
WATDEQ0984
WATDEQ986
WATDEQ0989
WATDEOQ0991
WATDEOQ993
WATDE1012
WATDE1025
WATDE1026
WATDE1027
WATDE1030
WATDE1051
WATDE1052
WATDE1060
Baj

Becard /Kachu

Wat1190607
Wat1190611
Wat1190614
Wat1190619
Wat1190622
Wat1190623
Wat1190625
Wat1190633
Wat1190644
Wat1190646
Wat1190648
Wat1190649
Wat1190650
Wat1190653
Wat1190655
Wat1190657
Wat1190667
Wat1190668
Wat1190673
Wat1190676
Wat1190678
Wat1190681
Wat1190695
Wat1190697
Wat1190711
Wat1190719
Wat1190721
Wat1190724
Wat1190726
Wat1190727
Wat1190728
Wat1190737
Wat1190743
Wat1190752
Wat1190759
Wat1190760
Wat1190769
Wat1190770
Wat1190773
Wat1190774
Wat1190775
Wat1190794
Wat1190802
Wat1190803
Wat1190804
Wat1190806
Wat1190823
Wat1190824
Wat1190903
Baj

Becard /Kachu

Yugoslavia
Yugoslavia
Yugoslavia
Yugoslavia
Bulgaria
Bulgaria
Iran

India

India

India
China
China
China
China
China
China
Afghanistan
Yugoslavia
USSR
Tunisia
Iran

Iran

China
India

India
China
China
India
China
China

Iraq

Italy

USSR
USSR
USSR
USSR
Algeria
USSR
USSR
Ethiopia
USSR
USSR
USSR

India

USSR

Italy

China
China
India

2.5.N-Med
1.1.USSR
2.1.S-Eur-Asia
2.1.S-Eur-Asia
2.3.E-Eur
2.3.E-Eur
1.3.C-E-Asia
1.1.USSR
1.3.C-E-Asia
1.2.Chi-Ind
1.3.C-E-Asia
1.2.Chi-Ind
1.1.USSR
1.2.Chi-Ind
1.2.Chi-Ind
1.2.Chi-Ind
2.4.5-Med-Afr
1.4.Eur-Asia
1.3.C-E-Asia
2.3.E-Eur
1.4.Eur-Asia
2.4.5-Med-Afr
1.4.Eur-Asia
1.1.USSR
1.3.C-E-Asia
1.3.C-E-Asia
1.3.C-E-Asia
2.2.N-Eur-Asia
1.2.Chi-Ind

1.2.Chi-Ind
2.3.E-Eur

Mix 2.1:5
Mix 1.1:4
1.1.USSR
Mix 2.4:5
1.3.C-E-Asia
1.3.C-E-Asia
1.1.USSR
1.4.Eur-Asia
1.1.USSR
1.2.Chi-Ind
2.2.N-Eur-Asia
1.4.Eur-Asia
1.2.Chi-Ind
1.2.Chi-Ind
1.1.USSR

2.5
11
2.1
2.1
2.3
2.3
1.3
11
1.3
1.2
1.3
1.2
11
1.2
1.2
1.2
2.4
1.4
1.3
2.3
1.4
2.4
1.4
11
1.3
1.3
1.3
2.2
1.2

1.2
2.3

2.5
11
11
2.5
1.3
1.3
11
1.4
11
1.2
2.2
1.4
1.2
1.2
11



Chinese Spring

CIMCOG 03
CIMCOG 26
CIMCOG 32
CIMCOG 47
CIMCOG 49
CIMCOG 53
CIMCOG 56
MISR1

Pamyat Azieva

Paragon
Pfau**

Reedling**

Sears Synth Type*

Super 152
Waxwing
Weebill

Wyalkatchem*

Chinese Spring

CIMCOG 03
CIMCOG 26
CIMCOG 32
CIMCOG 47
CIMCOG 49
CIMCOG 53
CIMCOG 56
MISR1

Pamyat Azieva

Paragon
Pfau
Reedling

Sears Synth Type

Super 152
Waxwing
Weebill

Wyalkatchem

1 Germplasm Resources Unit, John Innes Centre, Norwich, NR4 7UH, UK
* WATDEO0062, Sears Synth Type and Wyalkatchem were excluded from Arv8 DLA
** WATDEOO63, WATDEO064 and WATDEQO727 were excluded from SRA DLA
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