2/12/2022

Resisting Resistance
Avoiding the Development of Fungicide Resistance

Jeff Miller
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Not all pesticide “failure” is due to resistance...

What is Pesticide Resistance?

The heritable change in the sensitivity of a pest population that is
reflected in the repeated failure of a product to achieve the
expected level of control when used according to label
recommendation for that pest species. (IRAC, emphasis added)
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Pesticide Resistance

* Influenced by:
— Biology of pathogen/pest
— Nature of pesticide (protectant vs. systemic)
— Pesticide use patterns

e Cross resistance = Development of resistance to one chemical
also confers resistance to another chemical.

Risk of Resistance — Potato Pathogens

Courtesy P. Wharton

e High risk

— Alternaria alternata (Brown spot)
* Medium risk

— Alternaria solani (Early blight)

— Phytophthora infestans (Late blight)
* Low risk

— Fusarium sp. (Dry rot)

— Helminthosporium solani (Silver scurf)

— Rhizoctonia sp. (Rhizoctonia canker and black scurf)

— Sclerotinia sclerotiorum (White mold)
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Protectant vs. Systemic Fungicides

* Protectant * Systemic

— Attack multiple sites in pest — Target one or few sites in pest

— Protect where applied — Can move within the plant

— Not as effective as systemics — Highly effective

— Risk of resistance low (none?) — Risk of resistance is moderate to high
* Examples * Examples

— Chlorothalonil — Quadris, Headline, Tanos

— EBDC products — Endura, Luna Tranquility

— Omega — Revus Top, Provysol

— Super Tin — Curzate, Previcur, Forum

Ridomil Gold, Orondis Gold, Phosphites

Resources for Managing Pesticide Resistance

Weed Science Society of
America
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Pesticide Group Numbers

* Members of same group target pests
in a similar manner.

— Mode of action

* Resistance to one group member may
confer resistance to other group
members.

— Cross resistance

» Effective tool for helping rotate active
ingredients.
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Selected Foliar Fungicides for Potato

Product 7 3 11 Other M
Bravo, Equus Chlorothalonil
Dithane, Manzate Mancozeb
Rovral Iprodione (2)

Super Tin Tri-phenyl tin (30)

Quadris Azoxystrobin

Headline Pyraclostrobin

Endura Boscalid

Revus Top Difenoconazole Mandipropamid (40)

Luna Tranquility Fluopyram Pyrimethanil (9)

Priaxor
Amistar Top
Quash
Miravis Prime

Provysol

Fluxapyroxad

Pydiflumetofen

Difenoconazole

Metconazole

Mefentrifluconazole

Pyraclostrobin

Azoxystrobin

Fludioxonil (12)
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So how does pesticide resistance develop?

Development of Pesticide Resistance
Scenario 1

1. Mixed pest population (largely susceptible to pesticide ).




2/12/2022

Development of Pesticide Resistance

Scenario 1

2. Pesticide application is made.

Development of Pesticide Resistance
Scenario 1

3. Pests sensitive to the pesticide die.
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Development of Pesticide Resistance

Scenario 1

4. Pests resistant to pesticide predominantly survive.

Development of Pesticide Resistance
Scenario 1

5. Pests reproduce.
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Development of Pesticide Resistance

Scenario 1

6. Another pesticide application (same mode of action).

Development of Pesticide Resistance
Scenario 1

7. Only sensitive pests are killed.
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Development of Pesticide Resistance

Scenario 1

8. Little, if any, benefit is gained from the 2" application.

Development of Pesticide Resistance
Scenario 2

1b. Mixed pest population (largely susceptible to pesticide ).
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Development of Pesticide Resistance

Scenario 2

2b. Pesticide application is made.

Development of Pesticide Resistance
Scenario 2

-

3b. Pests sensitive to the pesticide die.
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Development of Pesticide Resistance

Scenario 2

4b. Pests resistant to pesticide predominantly survive.

Development of Pesticide Resistance
Scenario 2

5b. Pests reproduce.
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Development of Pesticide Resistance

Scenario 2

6b. Another pesticide application (different mode of action).

Development of Pesticide Resistance

Scenario 2

7b. Pests resistant to pesticide 1 are killed by pesticide 2.
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Development of Pesticide Resistance

Scenario 2

8b. Significant benefit is gained from the 2" application.

Providing good advice...

From ruinmyweek.com
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From the Quadris label:

How do you avoid fungicide resistance?

1. Apply fungicides in a preventative, not curative manner.
— Avoid “rescue” treatments

2. Apply products at the recommended rate.

3. Rotate products — use different fungicide groups.
— Reduce the overall use of the fungicide class in question

4. Tank mix two different active ingredients for the target
pathogen.
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