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GRRC annual report 2019
Stem- and yellow rust genstyping and race analyses
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Table 7. Correspondence between genetic groups and prevalent races of P. striiformis sampled from

epidemic sites since 2000, Global Rust Reference Center, January 2020.

Common names of prevalent races and genetic groups in yellow rust - GRRC, January 2020
Genetic group Race Virulence phenotype* Prevalence in geographical region
PstSO Brigadier 1,2,3,-,-,--9,7,-,17,-,25,,-,- AVS,- Europe
Brigadier,v4 1,2,3,4,-,-,-,-9,-,-17,-,25,-,-,- AVS,- Europe
Madrigal_Lynx 1,2,3,-,-,6,~,-9,,-17,-,25,-,-,- AVS,- Europe
Madrigal_Lynx,v4 1,2,3,4,-.6,-,-,9,-,-,17,-,25,-,-,- AVS,- Europe
Robigus 1,2,34,--,--9,-,-17,-,25,-,32,- AVS,- Europe
Solstice_Oakley 1,2,3,4,-6,~,-,9,~,-,17,-,25,-,32,- AvS,- Europe
Tulsa - 3,4,.6,% 25,432, AVS, - Europe
PstS1 PstS1 -~2,7-,-6,7,8,9,7,,-,-,25,7,-,-,AVS,- North America, Australia
PstS1,v1 1,2,-,-,-,6,7,8,9,,,-,-,25,,-,-, AVS,- East Africa
PstS1,v1v27 12,,-,-6,78,9,---2527,,-AVS, - East Africa
PstS2 PstS2 -~2,~-,-6,7,8,9,,,-,-,25,-,-,-,AvS,- East Africa, West Asia, South Asia
PstS2,v1 1,2,-,-,-,6,7,8,9, ,-,-,-,25,,-,- AvS,- East Africa
PstS2,v3 -2,3,-,-6,7,8,9,-,-,-,-,25,-,-,-,AvS,- East Africa
PstS2,v27 -~2,~-,-6,7,8,9,,-,-,-,25,27,-,-,AvS,- East Africa, West Asia, North Africa
Pst2,v1,v27 1,2,,-,-,6,7,8,9,,,-,-,2527,,- AVS,- East Africa, West Asia
PstS2,v3,v27 -2,3,-,-6,7,8,9,,-,-,-,2527,-,- AVS,- East Africa
PstS2,v10,v24 ~2,~-,-6,7,8,9,10,-,-,24,25,-,-,-, AVS,- East Africa, West Asia
PstS2,v10,v24,v27 ~2,7-,-6,7,89,10,-,-,24,25,27,-,- AVS,- West Asia
PstS2,v3,vi0v24,v27  -2,3,-,-6,7,8,9,10,,-,24,25,27,-,- AVS,- East Africa
PstS3 PstS3 “A2),%,6,7,8,%=,77 %"=~ AVS, - Europe, North Africa, West Asia
PstS3,v25 -{2),,-,-.6,7,8,~-,,-,-,.25,~,,~ AVS,- Europe, East Africa
PstS4 Triticale2006 ~2,~,-6,7,8,-,10,-,-,24,-,-,,-,~,~ Europe
PstSS PstS5 1,2,3,4,-.6,~,-,9,~,-,-,-,25,-,32,- AvS,Amb Central Asia
PstS5,v17 1,2,3,4,-6,-,-9,-,-,17,-,25,-,32,- AvS, Amb Central Asia, South Asia
PstS6 PstS6 1,2,-,--6,7,-9,-17,-,-,27,-,-AVS,- East Africa, Central Asia, South Asia
PstS7 Warrior 1,2,34,-6,7,-5,-,-,17,-,25,-,32,5p,AvS Amb Europe
PstS8 Kranich 1,2,3,-,-6,78,.9,-,-,17,-,25,-,32,- AvS Amb Europe
PstS9 PstSS 1,2,3,4,-6,,-9,~,-,-,-,25,27,32,- AvS,Amb Central Asia, South Asia
PstS9,v17 1,2,3,4,-6,-,-9,-,-,17,-,25,27,32,- AvS,Amb Central Asia
PstS10 Warrior(-) 1,2,3,4,-6,7,-,9,-,-,17,-,25,-,32,5p,AvS,- Europe, North Africa
Kalmar 1,2,3,4,-6,7,-,9,-,-,17,-,25,-,32,5p,AvS,- Europe
Benchmark 1,2,3,4,-6,7,-,9,-,-,17,-,25,-,32,5p,AvS,- Europe
PstS11 PstS11 -2,-(4),-,6,7,8,,-,-17,,-,27,32,- AVS,- Central and West Asia, East Africa
PstS12 Hereford -2,3,-,-6,7,8,-,--17,-,25,-,32,- AVS,- Europe
PstS13 Triticale2015 =2,%,76,7,8,9," """ AVS, - Europe, South America, West Asia
PstS14 PstS14 -2,3,-,-6,7,8,9,-,-,17,-,25,-,32,(5p),AvS,- Europe, North Africa
PstS15 PstS15 1,2,3,--6,7,-9,-,-,17,-,25,-,32,-,AvS, Amb Europe
* Figures and symbols designate virulence and avirulence (-) corresponding to yellow rust resistance genes: Yrl, Yr2, Yr3, Yr4, Yr5, Yr6, Yr7,
Yr8, Yr9, Yr10, Yr15, Yr17, Yr24, Yr25, Yr27, Yr32, and the resistance specificity of Spalding Prolific (Sp), Avocet S (AvS) and Ambition (Amb),
respectively. Kalmar and Benchmark are new races in PstS10, which can only be distinguished by these varieties.
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Table 4. Relationship between genetic

groups and prevalent races detected within
these in 2018-2019 (cf. Table 2)

-
v
5 G RC GLOBAL RUST REFERENCE CENTER

SSR_name Race_name Number of observations
Clade | (Ug99) TTKSK 4
TTKST 11
TTKTK 6
TTKTT 39
- 69
Clade | Total 128
Clade IlI-B TTRTF 31
- 24
Clade IlI-B Total 55
Clade IV-B TKTTF 9
TTTTF 13
- 6
| Clade IV-B Total 28
Clade IV-E.2 TKKTF 2
- 9
| Clade IV-E.2 Total 11
Clade IV-F TKKTF 32
- 37
Clade IV-F Total 69
Other LKMNC 2
RFCNC 8
RFCPC 1
 Other 6
- 39
Other Total 57
Grand Total 348
- not tested

Table 5. Correspondence between race name and virulence on common stem rust differential lines.

Virulence corresponding to NA differentials 1-20 (main R-gene indicated )
Race_name | Sr5 |Sr21|Sr9e|Sr7b | Sr11 |Sr6 | Sr8a | Sr9q | Sr36 | Sr9b | Sr30 | Sr17 | Sr9a | Sr9d | Sr10 | SrTmp | Sr24 | Sr31 | Sr38 | SrMcN
| LKMNC S| -1 -1 -1 -16|8 |9 |3 - |- 179 | - |10]| - - | -1 - | MeN
RFCNC 5 |21 7b - - | 8 | 9q - - 17 | %o - 10 - - - - McN
RFCPC 5 121 - 7b - - | 8a | %q - - - 17 | %o - 10 | Tmp - - - McN
TKKTF 5 1219 | 7b - 6 | 8a | 9q - 9b | 30 | 17 | 80 | 9d | 10 | Tmp - - 38 McN
TKTTF 5 12119 | 7b - 6| 8 | 9 | 36 | 9b | 30 | 17 | B0 | 9d | 10 | Tmp - - 38 McN
 TTKSK 5121 |9 | 7b | 11 | 6| 8 |99 | - |9 | 30| 17 | %0 | 9d | 10 - - | 31 ] 38 | MeN
TTKST 5 12119 | 7b | 11 | 6 | 8 | 9g - 9 | 30 | 17 | 80 | 9d | 10 - 24 | 31 | 38 McN
TTKTK 5 |21 |9 | 7b | 11 | 6| 8o | 9g - 9b | 30 | 17 | % | 9d | 10 | Tmp - 31 | 38 MeN
TTKTT 5121 |9 | 7b | 11 | 6| 8 | 9g | - | 9b | 30| 17 | %0 | 9d | 10 | Tmp | 24 | 31 | 38 | McN
TTRTF 5 |21 |9 | 7b | 11 | 6| 80 | 9g | 36 | 9 - 17 | %0 | 9d | 10 | Tmp - - 38 McN
TTTTF 5 |21 |9 | 7b | 11 | 6| 80 | 8 | 36 | 9b | 30 | 17 | B0 | 9d | 10 | Tmp - - 38 McN
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Table 8. People submitting samples of rust infected leaves/stems of cereals 2018-2019.

Country Collectors 20182019 Collectors 2018-2019
L £ A Baci Stanikzse, 2 AN Iran | farzad Afshaci
ANoori, A Faqgib Lodin, G Ghanizada, Latlf Rasekh Manboobeh Yazdani
Argeatina | Aguctin BiRao Mansour Karimilazhey, Mohammad Razavi
Agustin Pubido "
Alejanaro Porti Tl e e e |
Ana Rodriguez Mauro foenaa
Ana Storm |Anns Myeip Maysteaegelo
| Andrea Royo [Antoeis Splerno
| Bock Semilys Bapo
| Carmg Cloeres Daniela Marone
Caries Gresso | Emilia Romagna
Saudio Bosco \Erancescatveceote |
| Cristina Palacios iovanni Lk
| Diego Alvareg
Enrigue Alberione Luca Fiorily
| Sabeicio Mock Luclo Salafia
Franco Petrelk 203 Porfiri
Gustavo Duarte
| gnacio Erreguerena Virghio fighm
n | Kenya Bth Wanyera
di hrighn n o Liga Feodorova-Fedotova
| Marvosla Gordo Morocco | Exane Sranen
Marcos Mitelsky Netherlands | Lubbert van den Beink
Margaria Silon Norway |Andrea Ficke
Mauro Montaried | Chice Geiey
[ Noems Formento Mocten Lllemo
Victory Gonrales, Dacie Ploper Pakistan | Sajpc Ai
Austria Mi | Obeef . Poland Eweling Prwowarceyk
Thomas Massinger Pawel Crembor
Belgium ¥. De Browwer, 1. Pannecoucque \Rwanda | Duve Hodson, Inoecent Habarurema |
G agueminAR Mez 2 [Suetiana Sikou
|Shutse | Hodson, Sargay ¥ Alen Yynglovy
Chile ¢ jobet and B Gaidames Spain | Caclos Cantero
Carcly Vers; Ricarco Madarisgs Dolors Villegas
£rik Von Baer Enrigue Can
Crech Republic | Alena Hanzalova | Ral florza
Pave Kraus Liesis God
Oenmark [Ghity CorghenNietven | n
Legpe R Anderen Luks L
Lo Ntrop jgepenann Manue Cavo
Susanew Sindberg News Puig; Nieves Aga
Thomas Olsen Sweden L T G
Egyot Azef Shahin, Wasie! Youssiet LA Durbery
Atef Shohin, Heng Mobened, Redy [Andesy Arvidsson
[iritrea Asmetash Wolday [Anders Lindgren
[hiopia Ashenati Anna Berin
Bekele i Ayele Badedo | Anna Gerctsson
Dave Hodson Anna-Kaein Krigee
Zerihun Tacesse | Crariotte Norén
France 18 Dgbiton [ Slissbeth Golonizs
fmmanud Hewmes Blisabeth Lovstad
| Gerichan Erlieg Christensson
| LP. Maigriel | Eva Meliguist
Jerome Auzarneay | frans Jobnson
Laurernk Pageaud | Geenilly Berg
[ Marc Laconts |Geccel Andersson, ngy af Geomriaen |
[ Mathies Grare, | johanna Holmbiad
Pascal [Jonas Toengren
S. Barrais; Valerie Cagot Juka Dahigyist, Anna von Heideken
Cou Collectors 20182019 2]
Germany  [AnaGebe | [istian Barce
Anne-Ksistin Schmitt [ Rrtstian Joctmich
[Cathecine Cuendes, Cotrmidenuchiung Peter Kune | [
Cornelia Miersch, SMUL Lina Norrlund
£ ¥azman Loutse Aldén
Eriederike Schiermann
Hennig Hartwy, P20 [Aukas Halberg,
[ Robert Dirvwidche
Korstin Flath Tanzania Rose i, Dave Hodson, Ari
Martthias Haas Saioene Munissi, Nafet, Charles, Ramdhani |
Tunisia Marcel Thie
T — e RC  GLosaL RusT REFERENCE CENTER
Th . [urkey ___1Alex Morgoungy
Thomas Zschaecert Uganda [ Sexo Chemayek
| ts Ueseriarg Owere, Wasukira, Wobs, Woeiska |
Uwe Preiss (Ukraine | Vitaly Fajasniy
[Utbelston | Zafer Dyaev

Report of stem and yellow rust genotyping 2019: GRRC, Aarhus University, Denmark www.wheatrust.org
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