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What does “”integrated” mean in IPM when you include resistant varieties

The challenges and opportunities of interacting components

Pathogen x Fungicide

R gene x Pathogen

R gene x fungicide x pathogen
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“It was the best of times, it was the worst of times…”
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So we need varieties (that farmers want to 

grow) with multiple R-genes

In the meantime, we need to develop 

approaches to integrate resistance into 

disease management systems to protect 

single R-genes



IPMorama core idea: The Vulnerability Landscape

Integrate the components

Management decisions

X Management



Distribution of R/S Varieties
What R-genes are in the variety?

More than one present?

Distribution of Pathogen Virulence
What varieties can a strain overcome?

Emergence of new strains?

Vulnerability 
Map Strategic Level

Where to grow varieties
When resistances are under threat

Long term deployment planning

Operational and Tactical Level
When to spray
what to grow

Vulnerability informed DSS

Risk of Infection
Eg weather

Multilayered 
map to 
inform 

decisions



The virulence landscape  - fixing the disconnect in current monitoring

(Lineage and Virulence Emergence)

 LiVE-Seq

Cost effective genotyping to connect population 

monitoring to virulence (Amplicon sequencing?)

12-plex SSR set for backwards compatibility

P. infestans Avr gene complement

Expand using PenSeq

 Phytoseq markers for better phylogeny 

Incorporate fungicide targets for resistance detection?



The R-gene landscape:  tracking variety deployment over space and time

DiverCILand makes possible to store variety descriptions and 

manage DUS and VCUS data, description data of cultivated 

landscape and also genetic data on variety characterization.



The R-gene landscape:  stakeholder-driven monitoring the crop in real time to support 
DSS 



IPMorama sentinels

Sentinels from adjacent projects

….to be part 
of the 

IPMorama 
sentinel plot 

network!

The R-gene landscape: 

Monitoring using a 

Sentinel Plot Network 



Delay the 1st Spray!
• Strategy: to delay first spray by relying 

on variety resistance
• Then spray at full rate, using best 

practice (eg rotating fungicides)
• Preferably before infection/breakdown!
• Managed using a DSS using variety 

resistance group as a decision factor
• Each resistance group treated differently 

according to assumptions of efficacy of 
resistance (in 2025 trials!)

What would a “variety-integrated” IPM strategy look like?
 

Adapted from Haverkort et al., Potato Research 2016 (DuRPh 

Project)  Desiree vs GM Desiree



IPMorama small-scale plot trials 2025
 

3,6 m 3,6 m 3,6 m 3,6 m 3,6 m 3,6 m 3,6 m 3,6 m 3,6 m 3,6 m 3,6 m 3,6 m
10 m Invictus Invictus Invictus Invictus Invictus Invictus Invictus Invictus Invictus Invictus Invictus Invictus
10 m Reza Reza Reza Peter Pan Peter Pan Peter Pan Reza Reza Reza Peter Pan Peter Pan Peter Pan
10 m Lady Jane Lady Jane Lady Jane Alouette Alouette Alouette Lady Jane Lady Jane Lady Jane Alouette Alouette Alouette
10 m Avenger Avenger Avenger Oscar Oscar Oscar Avenger Avenger Avenger Oscar Oscar Oscar 
10 m Cammeo Cammeo Cammeo Cammeo Cammeo Cammeo Cammeo Cammeo Cammeo Cammeo Cammeo Cammeo
10 m Oscar Oscar Oscar Avenger Avenger Avenger Oscar Oscar Oscar Avenger Avenger Avenger
10 m Alouette Alouette Alouette Lady Jane Lady Jane Lady Jane Alouette Alouette Alouette Lady Jane Lady Jane Lady Jane
10 m Peter Pan Peter Pan Peter Pan Fontane Fontane Fontane Peter Pan Peter Pan Peter Pan Fontane Fontane Fontane 
10 m Fontane Fontane Fontane Reza Reza Reza Fontane Fontane Fontane Reza Reza Reza

10 m Fontane Fontane Fontane Reza Peter Pan Reza Fontane Fontane Fontane Reza Reza Reza
10 m Peter Pan Peter Pan Peter Pan Fontane Fontane Fontane Peter Pan Peter Pan Peter Pan Fontane Fontane Fontane 
10 m Alouette Alouette Alouette Lady Jane Alouette Lady Jane Alouette Alouette Alouette Lady Jane Lady Jane Lady Jane
10 m Oscar Oscar Oscar Avenger Avenger Avenger Oscar Oscar Oscar Avenger Avenger Avenger
10 m Cammeo Cammeo Cammeo Cammeo Cammeo Cammeo Cammeo Cammeo Cammeo Cammeo Cammeo Cammeo
10 m Avenger Avenger Avenger Oscar Oscar Oscar Avenger Avenger Avenger Oscar Oscar Oscar 
10 m Lady Jane Lady Jane Lady Jane Alouette Lady Jane Alouette Lady Jane Lady Jane Lady Jane Alouette Alouette Alouette
10 m Reza Reza Reza Peter Pan Reza Peter Pan Reza Reza Reza Peter Pan Peter Pan Peter Pan
10 m Invictus Invictus Invictus Invictus Invictus Invictus Invictus Invictus Invictus Invictus Invictus Invictus

posadzone ziemniaki

border area 

pole - wjazd

In
no

va
to

r

2 block 4  block3 block1 block

Trials in France, Scotland and Poland

1.  Resistance groups A, B, C, D, E, F, I
2.  Susceptible (Fontaine)
3.  “Sniffer Plots”

Common Practice (Blue)

“IPMorama approach”  - DSS supporting R-variety input 
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IPMorama variety-centric IPM trials (Scotland, Poland, France)

Notes:

• Not all  resistance groups at all sites

• Some different group representatives and different 

sites

• French trial was burned off after~65 days

• Almost no blight observed in Scottish trial, some 

blight in Polish trial and more in French trial

One important 

conclusion: using 

assumptions about 

resistance gene “strength” 

in DSS doesn’t work well, 

supports the need for 

monitoring and 

vulnerability mapping to 

support DSS.



Next Steps:

• Progress towards developing and validating LiVESeq and R-gene deployment maps

• Development of a Vulnerability Mapping Tool (VMT) that will feed decisions in multiple spatio-

temporal contexts

• Small scale plot trials repeated in 2026 (spray decisions based on monitoring and eventually 

input from VMT)

• Farm-scale, farmer-led trials of single and dual resistant varieties using IPMorama best 

practice in 2027, including economic analysis – is it usable and affordable, will growers trust 

it.

• Collaboration, collaboration, collaboration – across the scientific community and entire potato 

value chain



Visit us at ipmorama.eu
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