Integrated control to manage pathogen evolution
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Integrated control to manage pathogen evolution: Phytophthora infestans

* Presence of 37_A2 and associated
decreased fungicide sensitivity

« 6_A1,13 A2 and 36_A2

* Population monitoring

* Pyrimiding genes, fungicides —
what are the long term
consequences?




Insensitive . ,
. Sensitive strain
strain ~a \'

s=(rg — 15T

Selec’rion/ \

Exposure time

Pathogen density

: Rate of increase of
0.8 resistant strain Rate of increase of
0.6 sensitive strain

Fraction resistant
o
F N

Time

Milgroom & Fry, 1988 Phytopathology
van den Bosch et al. 2014 Annual Review Phytopathology ADAS




Solo fungicide A Mixture fungicide A + fungicide B
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Increase No effect Decrease

selection selection
Increase dose 16 1 2
Increase spray number 6 0 0
Add mixture partner 1 6 46
Alternate (replace sprays) 1 2 9
Adjust timing 3 1 2

van den Bosch et al. 2014 Governing principles can guide resistance management tactics
Annual Review Phytopathology

*analysis included P. infestans, P. viticola, P. cubensis and P. aphanidermatum (oomycetes)
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Partially resistant variety Integration (partially resistant variety and fungicide)
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Cultivar Resistance Rating
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Strategies for integrated deployment of host resistance and fungicides to
sustain effective crop protection (HAPI): 2014 to 2016

* Integration of cultivar and fungicide
dose

* |solates of 13 A2 and 6_A1 selected

* Metalaxyl used as the experimental (SCO)
system

* Two varieties: King Edward and Cara

* Inoculated using 5:95 ratio (13 _A2 and
6 _Al)

Cilcennin
e Samples: FTA cards (WAL)
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Integrated control to manage pathogen evolution: conclusions

 Decreasing the epidemic growth rate will decrease selection
 Achievable using integration of partially resistant varieties and fungicides
* Delay the selection for new P. infestans strains — other methods?

 Not sustainable to be heavily dependent on either genetics or chemistry
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“To delay fungicide insensitivity, grow resistant
cultivars.

To delay virulence, use fungicides”
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