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Genotypes across years in DK, Updated with 2025 results
Except in 2022, “Others” have dominated the Danish P. infestans population



Overall “Others” have dominated Danish populations, 
but some clones became dominant at some points

Some clones became 
dominant at some points

Why these clones? 
What characterizes them?



EU43 was found in 2018, from conventional fields (Sprayed with Mandipropamid)

All genotypes selected



Most clones appear to infect all varieties 
(Data: 2022-2024) 

Although some genotypes (EU41) 
appears to be more frequent on 
varieties containing vnt1 (e.g., Nofy), 
the general conclusion is that the 
genotypes seems to infect all cultivars 
in Denmark



EU13 (Blue 13) – well-known for resistance against metalaxyl
• EU13 was found in 2007 most  likely due 

to Metalaxy use
• EU13 increased with increase of Metalaxy 

use
• Since the withdrawal of Metalaxyl in 2014 

the frequency of EU13 has decline to 
<0.1% (mostly not found in DK)

• Red bar = Fungicide usage
• Black line = EU13 frequency 

in Denmark 



EU43 is characterized by “full” resistance to 
CAA fungicides (e.g., Mandipropamid)



The emergence and spread of EU43 and Mandipropamid usage in Denmark

The emergence / spread and 
decline of EU43 (Black line) 
correlates with mandipropamid 
usage (Red bars) in Denmark 



The link between control strategy and the G1105- mutation, 
causing resistance to mandipropamid (and other CAAs)

EU43-reference

Solo revus application

Mixed 
fungicide/Alternation or 
Solo Shirlan

The only mutation found in the Danish isolates was G11055 (i.e., Glycine (GGC)-> 
Serine (AGC))



FTA card sampling (2022-2024) shows that EU43 was mostly found 
in conventional or experimental fields sprayed with a CAA fungicide

Fields were very close to 
conventional fields, so 
likely a spread from the 
nearby convention field



We don’t really know 
what might have aided 
the spread of EU41

• The spread of EU_41_A2 in Denmark (and 

Northern Europe cannot be explained by 

any single phenotypic trait (e.g., fungicide 

resistance, aggressiveness, or virulence)

• Instead, its success is likely due to a 

combination of moderate advantages + 

favorable environmental conditions



2020

2025



Conclusions 
• Past and recent changes in the P. infestans population in 

Denmark have largely been driven by fungicide selection 
pressure:

• EU43 associated with mandipropamid use

• EU13 associated with metalaxyl use

• Changes in fungicide use (reduction or withdrawal) resulted in 
rapid declines of these Clones

• EU41 is the exception: Its spread cannot be explained by 
fungicide use, aggressiveness, or virulence. Suggests additional 
drivers (e.g., environmental or fitness-related factors)



Thank you for your attention 

Thanks to many 
partners and 
colleagues for 
contributing
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