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P. infestans in potatoes
• Highly destructive
• Highly adaptive
• High fungicide input

P. infestans, resistant variety
• Less destructive
• Highly adaptive
• Low fungicide input
• Manage resistency!!



Healthy crop
reduced  pesticide use and 
impact, safer environment, 

enhanced biodiversity, avoidance 
of resistances, better pest control

Agricultural landscapes with diverse semi-natural habitats
Hedgerows, flowers strips, beetle banks

Cropping systems designed to decrease pest/weed/disease pressure
Crop rotation, cultivars, sowing dates, fertilisation, soil tillage…

Preferential use of non-chemical control options
Biocontrol, mechanical weeding…

Optimised decision making to avoid unnecessary 
treatments
DSSs

Increased efficiency of treatments
Patch spraying, equipment

The 5 pillars of holistic IPM

Holistic Integrated Pest management (IPM)

Resistant variety



Pillars of holistic IPM in potato
Year round control strategies for both pathogens based on holitic IPM:

1. Crop diversity in space & time, farm level:
• Crop rotation in time & space, strip cropping
• Biodiversithy strips, banker plants

2. Cultivar:
• Resistant cultivars available

• Potato: not used very much (yet)
3. Soil management:

• Survival structures of the pathogen in the soil (oospores)
• Clean seed
• Volunteer control & removal of potato dumps

4. Monitoring & evaluation
• Strategic: pathogen population monitoring (virulence to R genes, ai resistance)
• Operational: DSS systems help optimize control strategy

5. Direct control:
• Fungicides

Agricultural landscapes with diverse 
semi-natural habitats

Cropping systems designed to decrease 
pest/weed/disease pressure

Preferential use of non-chemical control 
options
Biocontrol, mechanical weeding…

Optimised decision making to avoid 
unnecessary  treatments   DSSs

Increased efficiency of treatments
Patch spraying, equipment
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Results of Holistic IPM for potato late blight (5 field trials IE & NL, 2013-2015)



Source: Euroblight.net



Source: Euroblight.net



Pathogens change & adapt
Mechanism: mutation followed by selection

• Resistance to active ingredient
• At least for 2 chemical a.i. groups

• Virulence to individual resistance genes
• X out of 8 already broken

• Fungicides alone not durable!
• Resistant cultivars alone not durable!

• We really need a holistic, fully integrated approach:
• Sanitary measures (no primary sources of infection)
• Resistant cultivars (delay of first infection)
• IPM based Decision Support Systems
• Fungicides (low input, targeted strategy)
• Resistance genes protect active ingredients
• Active ingredients protect resistance genes

OXTP resistance

?

?

?

2021 2022 2023

EU36 .ber1 NH NH, Fl, Fr

EU43 .R2 NB NB, Fl, Fr

EU43 .R2.blb2 NB

Other .R8 Fr Fr, Fl



Example change spraying strategies over years

From block spraying to
alternating

Change & combinations
of fungicides

Symbols correspont with a product in the next table



Mode of action
Product name

Fungicide adaptation



• Current crop protection strategy in potatoes not durable: 
• Strategies based on fungicides alone not durable (pathogens adapt)
• Strategies based on host resistance alone not durable(pathogens adapt)

• Fully integrated approach to pest & disease control urgently needed
• Genetic component in IPM extremely valuable (but need protection)

• Number of –R-genes limited, fungus highly adaptive
• For many pests no resistant varieties available yet
• Role of modern breeding technolgy?

• Active ingredients (fungicides) needed to protect the host resistance genes and v.v.
• Fully integrated approach, incl sanitation, host resistance and low input fungicides most duarble 

option for future
• Significant reduction of pesticide input possible

• Complex issue for farmers, good extension service is crucial
• Support & acceptance in the value chain necessary

Conclusions



THANK YOU! 

Harm Brinks & Geert Kessel
Delphy & Wageningen UR 

H.Brinks@Delphy.com & Geert.Kessel@wur.nl
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