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Dynamics of Nordic P. infestans populations

• EuroBlight survey of P. infestans Nordic populations highlighted:
 the abundance of ‘other’ genotypes, presumed sexual

 the emergence since 2013 of the EU_41_A2 clonal lineage in Denmark,

 its persistance in Denmark and expansion in Norway and Sweden.
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Co-existence of clonally and sexually reproducing genotypes
in Nordic countries

• What is the potential of success and persistance of this
41_A2 asexual newcomer inside sexual populations?

• Answering this question (IPMBlight 2.0 project)
 live P. infestans isolates collected

o in 2016 and 2017

o by Nordic partners in Denmark, Norway and Estonia

 Two pathogenicity traits analysed…
o Aggressiveness

o Virulence

… and compared to those of sexually reproducing isolates

from each country
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Isolates collection

• Around 40 alive isolates sampled per year and country

• Genotyped at 12 microsatellite (SSR) loci at INRA and James
Hutton Institute

• In total
 18 EU_41_A2 isolates

 181 « other » ( sexual) isolates from the same regions
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Genotype Year Denmark Norway Estonia Total

EU_41_A2 2016 
2017

-
8

6
4

-
-

6
12

« other » 2016
2017

6
31

29
35

40
40

75
106

Total 45 74 80 199



A 20 µL drop per leaflet
≈ 600 sporangia

Inoculation
Lesion size + spore production

(with a particle counter)
Latency period

Observation of first 
sporangia under
binocular (each day)

Day 5Day XDay 0

10 leaflets per isolate

 On susceptible cv. Bintje leaflets
 Incubation : 15°C (8h dark) and 18°C (light)
 28 isolates per « test » (each week) + 2 controls
 Inoculum produced on Bintje leaflets

Aggressiveness assay
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Aggressiveness of EU_41_A2 and « other » isolates
2017 isolates
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• Lesion size :
 No difference between 41_A2 and 

« other » isolates from the 3 countries

• Sporangia production :
 No significant difference between

41_A2, « other » isolates from Denmark
and Estonia

 The lowest number of sporangia for the 
« other » isolates from Norway (same
result in 2016)
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Aggressiveness of EU_41_A2 and « other » isolates
compared to 6_A1 and 13_A2 isolates (from France and UK)
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• Lesion size :
 41_A2 and « other » isolates from

the 3 countries : similar to 13_A2 
isolates

• Sporangia production :
 41_A2 and Danish « other » isolates : no 

significant difference with 6_A1 isolates
 Estonian « other » isolates :

closed to 13_A2 isolates
 Norvegian « other » isolates : the lowest

spore production

N =      25              31             26              40             12              35 N =      25              31             12             40             26             35 
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 No significant difference
• between isolates from Denmark and Norway,
• according to the year for Norvegian isolates



 On R1-R11 Black’s differential set + Bintje

 On 4 resistant cultivars : Carolus, Alouette, Sarpo-Mira, Kelly
 Carolus : Rpi-chc1 (Solanum chacoense), ….
 Alouette : Rpi-vnt1.3 (Solanum venturii ), ….
 Sarpo-Mira : R3a, R3b, R4, Rpi-smira1, Rpi-smira2 (=R8), …
 Kelly : INRA 95.T118.2, ….

Virulence with a detached leaflet assay
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Bintje

R 11R 10

R 9R 8R 1

R 2 R 3

R 4 R 5

R 6 R 7

No sporulation:
R8 and R9 genes
not overcome

Sporulation :
this isolate is
virulent on R10 
and R11 genes
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 EU_41_A2 : the most virulent
isolates
 50% overcome 10 to 11 R genes

 « other » isolates from Denmark:
- similar pattern than EU_41_A2;
- more virulent than « other »
from Norway and Estonia
 60% overcome 9 to 11 R genes

 Great diversity of virulence
profiles for « other » isolates
from Norway and Estonia

Virulence : Mean number of overcome R genes
(from the differential set R1 to R11)

for EU_41_A2 and « other » isolates per country

 The 6 R genes (R1, R3, R4, R7, R10, R11) generally overcome by the isolates
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 41_A2 isolates and « other » from Denmark :
virulent on all R genes, except R9
 80% overcome R2 and R6
 50% - 60% overcome R5 and R8

 « Other » isolates from Estonia and Norway :
less virulent than « other » from Denmark

Virulence on R2, R5, R6, R8, R9 genes
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Virulence on potato cv. Carolus, Alouette, Kelly and Sarpo-Mira

 On Carolus and Alouette: resistance overcome at a low frequency

 On Kelly: 60 to 80% of 41_A2 and « other » isolates from Denmark were virulent
(Kelly resistance not overcame by EU_37_A2, 6_A1, 1_A1 isolates)

 On Sarpo-Mira: Estonian isolates were the most virulent (40% in frequency)



Conclusion

 EU_41_A2 : a highly virulent and aggressive lineage
 generally overcomes Blacks’ differentials

 frequently virulent on cv. Kelly (in detached leaflet tests)

 Spore production close to that of EU_6_A1

 Clonal EU_41_A2 vs sexual (« other ») isolates :
 No clear distinction between the two groups in Danish populations

 EU_41_A2 more aggressive than Norvegian sexual isolates, for spore
production
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Conclusion and perspectives
Consequences for dispersion and expansion of EU_41_A2 lineage

Phenotypes suggest
High invasive potential in Norway

More limited invasive potential in Denmark

What about other countries?

Predictions not entirely consistent with current observations 
> other ecological processes involved?
Seed tuber latent infection ?

Overwinter survival in the fields, in the context of climatic change

Field fitness vs laboratory fitness

Results still fragmentary
Limited number of 41_A2 isolates available for testing

Confirmations needed.
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 Continuum for spore production inside the isolates

Spore production according to each EU_41_A2 isolates

NO 2016; n=6

NO 2017; n=4

DK 2017; n=8
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