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Improved early-warning of yellow and 
stem rust on wheat



New races of wheat rust fungi emerge
and spread at increasing distance and speed 
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RustWatch – A new European early-warning system for 
wheat rust diseases (2018-2022)



• Global Rust Reference Center 
(GRRC) hosted by Aarhus 
University, DK, established in 2008 
on request from CIMMYT, ICARDA 
and the BGRI.

Dr. Borlaug – Marts 2009 
Cd. Obregon, Mexico 

• GRRC has expanded scientifically and technically: ~ 1 - 1½ M € /year (2011-2018),10-12 
full-time scientists/technicians/students, unique rust quarantine facilities, stock isolate
collections, online data management by the Wheat Rust Toolbox. 

• GRRC (original) mandate: Receive samples of rust infected wheat at any time of the 
year from any country - to provide a global view of race diversity and dynamics of 
yellow/stripe rust and black/stem rust.

Global Rust Reference Center, www.wheatrust.org,
- a key rust diagnostic facility in the Borlaug Global 
Rust Initiative (BGRI)  www.globalrust.org

• GRRC hosts world-wide
collection of > 25,000 stock
isolates of rust fungi (including
the ”Stubbs-collection”) and 
has access to year-round rust 
quarantine facilities.

http://www.wheatrust.org/
http://www.globalrust.org/


Race typing and genotyping of rust isolates:                    
Handling of incoming samples of rust infected wheat

Results analysed in 
European/global context: 

Wheat Rust Toolbox
www.wheatrust.org

Rust in previous resistant
wheat variety

Spore multiplication

Race test in quarantine green house

DNA-genotyping
using SSR in lab
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DNA-genotypning: se på hvor forskellige racerne er genetisk og bruges til at sige om svampens dynamik samt slægtskab fx om racerne kommer fra områder med høj diversitet => betydingUndersøgelserne tager et par måneder

http://www.wheatrust.org/


Impact of new races on rust susceptibility in wheat
Inoculated nurseries in field or green house

DK race: Adult plant 
susceptibility in field
nurseries

Exotic (new) race: Adult
plant susceptibility in 
quarantine green house
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Global yellow rust update: Highlights 2017
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2016 2017

One unique
genotype/ race
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September 2017

2017: Worst epidemic of 
yellow rust in South America 
since 1930 
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Races and genotypes in Europe

GENETIC GROUPS ON SINGLE LOCATIONS

Morocco 2017

Genetic group
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Global yellow rust update: Highlights 2017

GENETIC GROUPS ON SINGLE LOCATIONS

Genetic group
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Genetic groups of yellow rust in Europe
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Inoculated
nurseries with for 
Swedish cultivars,   
3 races 2018
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Uppland 2017

• Sent sått vårvete, Diskett

• Symptom hittades på 
höstvete, korn och vilda gräs 
i omgivningen

• Ytterligare en lokal ca 20 km 
bort –symptom på höstvete

• Inga andra fynd

Vårvete med telia, September 2017

Anna Berlin, SLU

Wheat stem rust back in Sweden



Genetic diversity and relationship with ”known” races

SCCLS
Old US race

Ug99

Tyskland 2013
Italien 2016

MSN Bruvo distance, boostrap 1000

Anna Berlin, SLU



Jämförelse med studien från 2012

Berlin et al 2012



20 North Americal differential 
lines ++

 Identified races

 Fixed virulences: Sr5, 
Sr8a, Sr9a, Sr17, SrMcN

 Fixerade avirulences: Sr9e, 
Sr11, Sr24, Sr30, Sr31, Sr36, 
SrTmp

LDCSC Sr9d, Sr10   
LFCLC Sr9g   
LFCNC Sr9g, Sr10  
LFHLC Sr9b, Sr9g   
MFCNC Sr7b, Sr9g, Sr10   
MKCNC Sr6, Sr7b, Sr9g, Sr10    
QFCLC Sr9g, Sr21    
QFCSC Sr9d, Sr9g, Sr10, Sr21    
QKCNC Sr6, Sr9g, Sr10, Sr21    
RFCNC Sr7b, Sr9g, Sr10, Sr21    
RFCSC Sr7b, Sr9d, Sr9g, Sr10, Sr21    
RKHNF Sr6, Sr7b, Sr9b, Sr9g, Sr10, Sr21, Sr38    
QDCNC Sr10, Sr21    

Huge diversity of races

Resistent Mottaglig



Seedling respons to 
of Swedish cultivars
to new stem rust 
population: 

2 bulk populations, 
3 single raes and 2 
reference isolates
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Key features of RustWatch
Management and networks

Management support team:
• Emilia Alegria: Admin & budgets
• Annemarie F Justesen: Science
• Jens G Hansen: Communication

& data management 



Key collaborators
• R. Singh, CIMMYT MX; D. Hodson, CIMMYT ET.
• K. Nazari, ICARDA
• Y. Jin, L.Szabo, CDL-Minnesota, US
• S. Ali, Agr. Univ. Peshawar, PK
• Rust diagnostic labs FR (C. Pope), DE (K. Flath), 

UK (S. Holdgate), PL (P. Czembor), + 
• A. Berlin, J. Yuen, Uppsala University, Gunilla 

Berg (Jordbruksverket), HIR Malmöhus
• J.K.M. Brown, C. Uauy, D. Saunders, JIC (UK)
• Australian National University & CSIRO:              

B. Schwessinger, M. Ayliffe
• H. Thordal-Christensen (DK, KU)
• Sejet Plant Breeding, Nordic Seed A/S
• Agr. Advisory Services, DK, SE, ES, LV
• 24 partners H2020 initiative (2018-2022)
• > 50 people submitting wheat rust samples from 

Asia, Africa and South America

GRRC-team Aarhus University Flakkebjerg

http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPP0ydW958gCFcLdLAodRD4Jig&url=http://www.drlatulane.org/programs/sldrp&psig=AFQjCNEXOQjQXq_0VxazSratcvrT_kvukA&ust=1446201225836010
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