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Primary attack Foulum, 1988 

Milder vinters - 
Volunteer plant 
2015, Foulum 

Sexual recombination = high diversity / adaptation  + oospores  
Earlier attacks, most likely from oospores  
Early attacks on resistant starch potatoes (e.g. Kuras)  
More aggressive isolates (Blu-13), fungicide resistans  
”False crop rotations” due to volunteers survival during winter 
Structural changes in agriculture (less farmers with more fields)  

Oospores 2014 
Foulum 

>1997 

Increased fungicide use, from 5 i 1990th to 10 in 2010-15 

The enemy 



Development in fungicide use, Belgium 







Figure 4. Breakdown of the blight resistance in Stirling potato cultivar by 13_A2 genotype. 
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Defence weapons 
Primary attack Volunteers Dumps Oospores 

• Healthy seed and crop rotation  
• Breeding & inclusion of new resistance genes    
• DSS and control strategies (Fungicides: timing, type og dosis) 
• Mapping of the pathogen on population level. Link between genotype and phenotype 
• Surveillance (Scouts: when and where is the disease, how much, disease activity etc.) 
• Strategic, tactical and operational planning and missions 









• IPM 2.0 
• Host is present 

• Susceptible 
• Resistant? Which R-genes? 

• Weather suitable for infection  
• When? For how long? 
• Do spores survive atm transport 

• Pathogen is present 
• How much? Disease pressure 
• Specific genotypes 

• Specific virulences 
• Fungicide resistance  

Pathogen 

Host Environment 
IPM 1.0 

IPM 2.0 

IPM2.0 – Geert Kessel & colleagues, PRI, WUR 

More and better with less 



Proof of concept for the IPM 2.0 control 
strategy / Geert Kessel, PRI, WUR 



Bait field 2011; delay of infection 
Lelystad 



R-genes versus NL P. infestans 
population 

We need to support host resistance for 
enhanced durability 
Use (low amount of) fungicide to protect new 

resistance genes 



DuRPh 2014 and 2015 
Durable Resistance against Phytophthora through cisgenic marker-free modification 



Fungicide Input 
using a DSS 

2014 

2015 





EuroBlight Statement - 2015 
Recommendations: 
 
Monitoring of the meta population of P. 
infestans in Europe and beyond 
 
 
Linking genotypes to phenotypes 
 
EuroBlight engages in the development 
and improvement of DSS adapted to 
IPM2.0 
 
Fostering international collaboration  
 



WP 1 – sampling and genotyping P. infestans populations 

WP 2 – phenotyping P. infestans 

WP 3 – developing improved LB DSS – IPM 2.0 
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Isolate sampling & 
Reference isolate collections 

Aggregated  data on individual 
isolates Field monitoring of 

virulence 

Data management and 
analytic tools (e.g. poppr) 

New DSS simulation models/ modules 

Papers and 
conference 
presentations 

Website 

Potato Late 
Blight 
Toolbox 

Genetic  (SSR) fingerprints 
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Existing DSS improved and tested 

Fungiciode resistance 
testing 

Stakeholder 
interaction 

IPMBlight2.0 
IPM2.0 for sustainable control  of potato late  blight - exploiting pathogen population data for optimized Decisions Support Systems 

  
 



Desireeplus  GM differential set 

Rpi-vnt1 Rpi-pta1 Rpi-chc1 Rpi-sto1 Rpi-blb1 

R3b R3a Desiree Rpi-blb3 

sto1:blb3 sto1:vnt1:blb3 vnt1:chc1 vnt1:sto1 

DuRPh – Cisgenesis 
Stacking of R-genes 
 



EuroBlight Population Genetics Platform 
(based on Shiny-R POPPR) 

 
Potato Late  
 
Blight Toolbox 

Gen Statistics Min Spanning tree 

Phylo gen tree Principle Com Anal. 



Conclusions – IPM2.0 

• IPM2.0 – more with less/ the potential is high  
• More host resistance is needed 
• P. infestans is highly adaptable 

• Resistance gene stewardship and a.i. stewardship 
• New resistance genes must be protected with fungicide 
• Monitoring of P. infestans population via EuroBlight 
• Link phenotype to genotype 

 • Close collaboration between government, research, 
industry, extension and farmers is needed 

 



Thank you! 
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