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Det Globale Rustcenter www.wheatrust.org
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» About GRRC
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» Rust on Barberry

>/ Wheat Rust Toolbox
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News Race analysis of Puccinia striifformis at GRRC

Pleast find reports of the non-European Pucciniy striformis face analyses activitics at
ea s GRRC 2010 - 2013:

Yellow rust in Europe: The Warrior race group has
spread to new areas in 2014
Hew resuits from GRAC show that isolates of the Warrior race group
were present in high frequencies at many epidemic sites in Europe
in 2014, Isolates of thic race oroup were detected on many
varieties of both wheat and tritiale, which confirm o high level of
aggressiveness of such isolates.

inia Strifformis race analysis 2013 NEW February 2014

Summary of Pucc

Summary of Puccinia striformis isolate pathotyping 2012

3 Summary of Puccinia striformis isolate pathotyping 2011

Summary of Puceinia striferrnis isclate pathotyping 2010

Sampling site focus in 2014 will be selected by staff at ICARDA, CIMMYT and HARC in
Africa and Asia, with s focus on high risk epidemic aress. Since 2011, GRRC also
accepted samples of stem rust (Puccinia graminis tritci) 83 agreed upon with the
Borlaug Global Aust Initiative and the phase 11 of the Durabie Rust Resistance in Wheat
dots-0.d . Project (DRAW). GAAC can only process samples according to avaiable space and
New orticle: Sexual structures and recombination of the  reseurces st sny time, and we cannot guarantee to process all samples received. This
wheat rust funqus Puccinia strifformis on Berberis report deals only with yellow rust. Submission procedures are enclozed 3t the end of
vulgaris the report, 2012,
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Omfattende internationalt netvaerk

The Borlaug Global Rust Initiative Network
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Disease epidemiology is changing
Triticale, Denmark, 11th March, 2014
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Disease epidemiology is changing
Wheat: The Nederlan_ds, 1st April 2014
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:fAngreb i den
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Gulrust i hvedesorten Anja, usprgjtet (="smittetryk”)
gns. 6-12 lokaliteter pr. ar, 1985 — 2014*

e 7 ud af 8 ar med gns. temp. Jan+Feb < OC: Ingen eller svage angreb
"« 7 ud af 10 &r med gns. temp. Jan+Feb >3C: Kraftige angreb
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Den danske varslingssystem for gulrust

A 0 - || Observation af rustangreb i hidtil resistent hvedesort
r / (OBS-parceller, Registreringsnet, marker, mm.)
l W]
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GRRC
Opformering af sporepraver
fra inficerede planter

Ar1

Ar 2 og senere
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Den danske varslingssystem for gulrust

A 0 1. observation af rustangreb i hidtil
r resistent hvedesort

GRL; /

Opformering af sporepraver
fra inficerede planter
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« Sporeprgver gemmes i
N2 isolatbank

« Race test: Smaplanter i
veeksthus, evt. test for
aggressivitet

« DNA test: Laboratoriet
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Den danske varslingssystem for gulrust

Ar 0 1 ohser‘\/a-uin ﬁ[}r‘uglﬁﬂgl‘?) i hidtil « Sporepraver gemmes i
resistent hvedesor N2 isolatbank

l « Race test: Smaplanter i

/ vaeksthus, evt. test for

GRRC aggressivitet
Opformm.mg af sporepraver * DNA test: Laboratoriet
fra inficerede planter l
hvis ny race « Tolkning af resultater i

Opformering af nye
sporepraver ———— EU/global kontekst

« Publicering on-line:

www.wheatrust.org
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Den danske varslingssystem for gulrust

1. observation af rustangreb i hidtil R .
Ar 0 resistent hvede%qon * Sporepraver gemmes |
o o N2 isolatbank
l  Race test: Smaplanter i
/ vaeksthus, evt. test for
GRRC aggressivitet
Opformm.mg af sporepraver * DNA test: Laboratoriet
fra inficerede planter l
Opformering af nye hvis ny race « Tolkning af resultater i
sporepraver —— EU/global kontekst
* Publicering on-line
/ \ www.wheatrust.org
AI’ 1 Planteforaedlings- GRRC:
virksomheder: Smitteforsag
Screening for resistens med ny race
vha. ny race veeksthus/ mark
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Den danske varslingssystem for gulrust
Aro

1. observation af rustangreb i hidtil
resistent hvedesort

Opformering af sporepraver
fra inficerede planter

Opformering af nye
sporepraver

7/ N\

GRRC

Smitteforsgg

Ar1 ®==m—

Sortsforseg
Korn, baelgsad og oliepla

hvis ny race
——
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* Sporeprgver gemmes i
N2 isolatbank

« Race test: Smaplanter i
veeksthus, evt. test for
aggressivitet

* DNA test: Laboratoriet

|

« Tolkning af resultater i
EU/global kontekst

» Publicering on-line
www.wheatrust.org

Rustmodtagelighed i
sorter/linier overfor ny
race

Plantevaernsvejledning:
« PVO gruppering
« Landbrugsinfo

v o « Sortsforsgg korn”
L] « Artikler
« Mundtlig formidling
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Hvilke sorter er mest udsatte for gulrust?
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Hvilke sorter er mest udsatte for gulrust?

Procent deekket bladareal ved fire bedgmmelsesdatoer, 2 racer, smitteforsag Flakkebjerg 2014

DK02d/12 (Kranich race) DK09/11Sp (Warrior race)

15.05.14 26.05.14 06.06.14 26.06.14  15.05.14 26.05.14 06.06.14 26.06.14

Specifikt R-gen \

"partiel/horisontal/mark” resistens
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Hvilke sorter er mest udsatte for gulrust?
Procent deekket bladareal ved fire bedgmmelsesdatoer, 2 racer, smitteforsag Flakkebjerg 2014

DK02d/12n (Kranich race] DKO08/118; rrior race]
Afgrade Anm nr. Sort 15.05.14 26.05.14 06.06.14 26.06.14 Total mean 15.05.14 26.05.14 06.06.14 26.06.14 Total mean
Vinterhvede USA MS W 3 /5 8.8 8.8 8
Vinterhvede 20372
Vinterhvede 11281
Vinterhvede 15103
Vinterhvede 18773
Vinterhvede
Vinterhvede
Vinterhvede
Vinterhvede
Vinterhvede
Vinterhvede
Vinterhvede
Vinterhvede
Vinterhvede
Vinterhvede
Vinterhvede
Vinterhvede
Vinterhvede Frontal s .| . 5 i . s 4 k d
Vinterhvede Linus 0.1 1.0 35 5.8 34 0.0 04 08 08 0.6
Vinterhvede RGT Reform 0.1 25 35 B85 g% 0.0 08 14 1.3 11
Vinterhvede Dixie SW 75177 0.1 25 35 3.5 32 00 20 20 3.0 23
Vinterhvede Ceylon, SW 75107 0.1 25 20 20 22 0.0 14 08 1.0 11
Vinterhvede Praktik 0.0 1.5 25 25 22 00 1.3 08 08 0.9
Vinterhvede Opus 0.0 19 19 24 20 00 30 30 30 30
Vinterhvede Julius 0.0 14 19 1.9 1.7 0.0 15 15 25 18
Vinterhvede Stava
Vinterhvede
Vinterhvede
Vinterhvede
Vinterhvede
Vinterhvede
Vinterhvede
Vinterhvede
Vinigfhvede
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Lynx | Tulsa Oakley  Triticale Ambition Kranich
aggressive
n. 28 23 8 26 ar 3 40 25 37 AN 28 23

Procent resistente danske og svenske vinterhvedesorter
(< 5% angreb) efter smitte med 6 gulrust-racer i markforsgg
v/ Flakkebjerg. n = antal sorter/linier.
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Race dynamik af gulrust i Europa 2000-2014

e
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> Hame You are here: whaatrust.org » Yellow Rust » Pathotype by country

» About GRRC

» Research Projects PATHOTYPE BY COUNTRY

» Submission of isolates

B vellow Rust
B pathotype by country Mode

® Races © Race groups [ e
3/ Pathotype by year map - singie location
R Torr Contioent @ gurope © Arca & West/Central Asis © Cast sia © America
3] Pathotype by year map - pia cha [Sesrscapemmy]
AL e Couniry Ban 2 austria B peigium T Coech Republic B penmark & France 2l Germany B portugal 2 siovakia [ see race pattem
>/ Global virulence mapper ¥ spain ) Sweden ) Urited Kingdom
> Diseasa Survey Mapper eauency of Fices o
v e from Austria, Belgium, Czech Republic, Denmark, France, Germany, Portugal, Siovakia, Spain, Sweden
>/ importance of the three wheat Rusts ‘United Kingdom
"
» Stemrust o .
|
» Rust on Barberry o
o
31 Wheat Rust Toolbox . d
> Publications H
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Ne2SS NAZST NeZI Ne?2 WeBF NeBl Ne3T NedOl NellS NeZ0O Ne135 NedDO Ne323 Ne22T NGB
Yoar (€) Copyright Gkl Rust Retersncs Certer, 2014

Data provided by: Instiut Notianol de la Recherche Agronamique (France), Julius Kuh-institut, Federal Research Centr for Cultivoted Piants (Germany and Austria), Nationl Institute
of Agricutturol Botony (United Kingdom) end Adrhus University (DeAmark and Sweden).
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Race dynamik af
gulrust i Europa
2009-2014

AARHUS
/ N UNIVERSITY

1,2,3,4,6,7,9,17,25,32,5p] Warrior
1,2,3,6.7.8,9,17,25,32] Kranich
[2,6,7,8.10] Triticale aggressive
[none) Triticale

[2.6.78.25] Psis3

1,2,34,6,9,17 25,32] Oakley/Solstice
[4.46,25,32] Tuisa

1.23,9,1725]

Racer af gulrust i Europa 2014

Q
RC GLOBAL RUST REFERENCE CENTER
) You are here; wheatrust.org » Yellow Rust » Pathotype by year map - single location
# About GRRC
i PATHOTYPE BY YEAR MAP - SINGLE LOCATION
' Submission of isolates
B vellow Rust
PG ET) ver © 2010 20130 20120 2001 © 20100 2009 © 2008 © 2007 © 20060 2005
Bl Pathotype by year map - single location © 2004 2003 © 20020 2001 © 2000 © 1959 © 1558 © 1957 1585 1594
3 Pathotype by yesr map - pie charts s
3] Glbalvindence mapoer Contrent ® brone
3 Disease Survey Mapper Country @ yum ). @ & e
3/ Impertance of the three wheat Rusts R B L JIREPERE sce.v7 (4@ 1238 wen 19 orer
» Stemeust
 Rust on Barbery
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Héa : Dinaro —

o) Jlis'; . infected by isolates of a new
\ ‘triticale raee’

Genetic study: Origin and spread of new Pst races
in Europe in recent years

Question 1:
Mutation/recombination within the existing European P. striiformis population

Question 2:
Does Warrior & Kranich races represent a recent invasion into Europe from
the central Asian 2010 and onward epidemics?

Question 3:
What is the likely origin or the Warrior and Kranich races?

AARHUS
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Methodology

Selection of isolates

Part A

* Representative isolates of the Warrior race 2011-2013 [Spain, France,
Germany, United Kingdom, Denmark, Sweden]

* Representative isolates of non-Warrior races 2000-2010 [European
origin]

* Representative isolates from epidemic sites in Central Asia 2010-2012
[Uzbekistan, Tajikistan]

Part B

« Reference isolates from global study representing 6 continents 2005-
2010 (Ali et al., 2014) , including recombining populations from the
Himalayan region “Center of diversity”

AARHUS J
/ W UNIVERSITY @RC

Methodology

Isolate characterization
Part A isolates
« Race phenotyped in national labs: France, Germany, UK

¢ GRRC: Denmark, Sweden, Spain, Portugal, Uzbekistan, Tajikistan
some overlaps of isolates and differential seeds between national labs and GRRC

¢ SSR genotyped at GRRC/Uppsala, using 16 of 20 SSR markers from
Ali et al., 2014

Part B isolates

* Genotyping results from Ali et al. 2014 (INRA-Grignon, France) aligned
with results for Part A isolates

One common dataset developed

AARHUS ’
/ W UNIVERSITY @RC
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Virulence phenotyping (race) results - 34 differentials

* Warrior: One dominant race in 2011-2012/ another race
increasing in frequency in 2014 (“Warrior non-Ambition”)

* Kranich: One dominant race 2011-2014

Both races: Small differences for specific differentials at
the quantitative level

» Triticale aggressive: one dominant race 2006-2014, -
and one virulence mutant detected (Sweden) — highly
avirulent on Scandinavian winter wheat

» Triticale non-aggressive: One race - highly avirulent on
wheat in general

AARHUS
/ ¥ UNIVERSITY @RC

Genetic study: Origin and spread of new Pst races

in Europe in recent years

Question 1:
Mutation/recombination within the existing European P. striiformis population

No! Warrior, Kranich and Triticale races did not emerge from the pre-existing NW
European Pst population — many alleles exotic to EU population

Question 2:

Does Warrior & Kranich races represent a recent invasion into Europe from the
central Asian 2010 and onward epidemics?

No direct link but they share a number of alleles with central Asian population. Warrior
& Kranich were not re-sampled in the post 2010 CA population

Question 3:

What is the likely origin or the Warrior & Kranich races?

Most related to near-Himalayan populations (“center of diversity”) but still divergent
from these populations (Ali et al. 2014)
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Resultat af race-test
December 2013
IKKE Ug99*
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14th International Cereal Rusts and
Powdery Mildews Conference 2015

- First announcement April 2014
- Registration opens November 2014

@; EMCRF

The European and Mediterranean Cereal Rusts Foundation

Helsinger (30 km N Copenhagen), Denmark, July 5-8, 2015

http://emcrf.au.dk/icrpmc2015/welcome-to-the-conference/
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