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Setting the scene: 

o European and global networks
o Rust resistance in European wheat cultivars
o Long-term cereal disease monitoring in Denmark

Differences and ongoing changes in yellow rust populations in Europe

o Genotype results and new races
o Global overview

Inoculated field trials (Swedish varieties): yellow rust (& leaf rust*)

o Overall and detailed interpretation
o Source and characteristics of isolates  

Summary and conclusions

Gulrust udvikler sig fortsat – hvad betyder det for modtagelighed i svenske sorter?



New EU-
program 
(2024-
2028)

2008 - -Danish rust surveys
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Stem rust

Yellow rust

Leaf rust

Rust resistance in wheat – status based on RustWatch trials 2019-2022 (≈ 260 cultivars)



Danish long-term disease observations in cereals since 1985 (no fungicide treatment)

Observation plots for evaluating disease 
susceptibility - natural infection (no fungicide 
treatment), 10-20 locations per year.

Source: Tystoftefonden, Seges, AU 
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Summary
• Longterm temperatures below zero critical for winter survival of rust 

diseases (and winter wheat) 

• Risk of re-introduction depends on disease load and survival rates in 
neighboring areas/ countries

• Population sweep (replacement) occurred twice in Denmark since 1985 –
exotic populations may dramatically change rust susceptibility levels of 
individual cultivars

• “Epidemic” years: Warm autumn, mild winter, large areas with rust 
“susceptible” wheat varieties/matching races, humid spring/summer 



Recent population changes              

in Europe



Black 
(stem) rust

Global diversity in wheat yellow rust (DNA markers) 
≅ 4000 samples (2009-2023) from ≅ 50 countries/       
6 continents (≅ 250 genotypes)

Genotypes cluster in named genetic 
groups - highlighed by ”PstSxx” code.

Europe: PstS10, PstS13, (PstS14, PstS15)                       
[1960-2010: mainly PstS0]

Thach et al., unpublished 



Changes in wheat yellow rust populations in Europe 2010-2024



Black 
(stem) rust

Database driven presentation of            
results on maps and charts on multiple 
web-sites, e.g., www.wheatrust.org

http://www.wheatrust.org/
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Kask virulence? 
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Black 
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Conclusions

- Different resistance specificities in Kalmar, Benchmark, Kask and                                   
KWS Extase/Chevignon

- Resistance expressed quantitatively (highest impact on adult plants)

- Race specific – corresponding virulent races identified

- Prevalence of these new races in Europe not known – but expected to be 
most common in regions where corresponding host cvs. are widely grown 

Seedling infection 
type scale 0-9
[green house]

Avirulent virulent



Rust susceptibility of Swedish 

wheat cultivars



Tabel 1. Gulrust dæknings% i smitteforsøg 
med tre racer: Amboise, Kalmar og PstS15, 3 
gent., 3 bedømmelsesdatoer, maj - juni 2024. 
Forsøgene ergennemført med støtte fra 
Jordbruksverket (SE) og Århus Universitet.

Kilde: Det Globale Rustcenter, Aarhus Universitet, 
Flakkebjerg (2024).

*

Field trial (individual rows in seed-matic design)



Tabel 1. Gulrust dæknings% i smitteforsøg 
med tre racer: Amboise, Kalmar og PstS15, 
gennemsnit over 3 gentagelser og 3 
bedømmelsesdatoer, ult. maj - ult. juni 2024. 
Forsøgene ergennemført med støtte fra 
Jordbruksverket (SE) og Århus Universitet.

Kilde: Det Globale Rustcenter, Aarhus Universitet, 
Flakkebjerg (2024).

2011 results



Tabel 2. Brunrust dæknings % 
(naturlig smitte), 3 gentagelser pr. blok 
(i gulrust smitteforsøg), bedømt 18-20. 
juni 2024. Forsøgene gennemført med 
støtte fra Jordbruksverket (SE) og 
Århus Universitet. 

Kilde: Det Globale Rustcenter, Aarhus 
Universitet, Flakkebjerg.

Country Cultivar Block 1 Block 2 Block 3



Global Rust Reference Center established in 2008 (www.wheatrust.org)

Thanks for your attention
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