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Phases of Resistance Development

1. Emergence”
2. Selection

3. Establishment

*Fungicides are not inherently Pathogen Population Application of a fungicide
mutagenic, mutations are pre-existing @ Sensitive Isolate does not cause

@ Resistant Isolate emergence, rather will
*Advantageous mutations occur select for further
infrequently establishment

(adapted from van den Bosch et al 2011)
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How can we delay development of fungicide resistance?

Goal: Identify fungicide application practices that
slow down selection for establishment of fungicide

resistance
/ I. Application Rate \

* High, medium, or low
Il. Product Rotation

* Every other week or every
Isolate two weeks

Collection . .
e Sensitivity lll. Application Number
'Sty Hoeps: Testin —
Epting g K * 0, 6, or 9 applications J

General Work Flow

Fungicide
Applications

Fungicide Applications-Application Rate

Treatment Application Frequency
Untreated 0
Luna Tranquility 8 fl oz
Luna Tranquility 12 fl oz
Luna Tranquility 16 fl oz

Elba

Merivon 5.5 fl oz

Merivon 9 fl oz

Tilt 4 fl oz
Tilt 8 fl oz

Untreated
Luna Tranquility 8 fl oz

Wayne

Luna Tranquility 12 fl oz

vui 1 1 ©|H B | B, b BH

Luna Tranquility 16 fl oz




Effect of Application Rate on Fungicide Sensitivity- Luna Tranquility (Group 7 & 9)
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Effect of Application Rate on Fungicide Sensitivity- Merivon (Group 7 & 11)
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uTc 28.62

Merivon 5.5 fl oz 44.21

34.24

/ I. Regardless of treatment, shift in \

population sensitivity is observed

Merivon 9 fl oz

Il. Larger shift seen in isolates treated
with the low rate... translate to field
efficacy differences?

1. Larger shift is seen in the Merivon
treatments; group 11 slipping, and
therefore higher selection pressure from

the group 7 /
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Effect of Application Rate on Fungicide Sensitivity-
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Case Study:
Apple Scab

Effect of Application Rate — Sercadis (Group 7)

after three years

Percentage of Isolates

Orchard 2

Orchard 1 / ‘\

Control
Low Sercadis
=== High Sercadis

200 ° 50 100 150 200
Relative Growth (%)

100 150
Relative Growth (%)

Case Study:
Apple Scab

Effect of Mixture — Mancozeb + Sercadis (Group M3 + 7)
and Merivon (Group 7 & 11)

| after three years |
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Merivon

Low Sercadis

/

I. Importance have having multiple
effective distinct FRAC groups in
applications

Il. Use low rate with caution: inconclusive \
in Stemphylium but work in apple scab \
\ suggests may be problematic |
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Treatment Spray Intervals/Frequency Spray Intervals/Frequency
Untreated - - - - - - - -
Sercadis 7.8 fl. oz X - X - X - X -
Tilt 8 fl. oz - X - X - X - X
Sercadis 7.8 fl. oz X X - X X - -
Tilt 8 fl. oz - - X X - - X X
Collect Here Collect Here
(4 Applications) (8 Applications)
Effect of Rotation on Fungicide Sensitivity
© Rotation (after 4 applications) o Rotation (after 8 applications)
50 /
P I. Maybe populations less discrete in
l§ a0 Stemphylium- Gives insight into
b opulation movement?
5, / pop
g
g, 20 Il. Biggest shifts in sensitivity seen
& \ between after 4 vs 8 applications
10 K
0 N o
0 10 20 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 920
Relatlve Growth (%) Relative Growth (%)
Treatment Mean RG (%) Treatment Mean RG (%)
19.93 37.84
Every two weeks (after 4) Every two weeks (after 8)
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Fungicide Applications-Application Number

Treatment Application
Number
Untreated Maintained 0
Luna Tranquility 16 fl oz 6
Luna Tranquility 16 fl oz 9

Effect of Application Number on Fungicide Sensitivity

Percentage of Isolates

Application Number Treatment Mean RG (%)
uTC 9.8
70
Luna Tranquility 16 fl oz 6 applications
60 —e—UTC
Luna Tranquility 16 fl oz 9 applications 20.1
50 6 Applications
—o—9 Applications
40
30 /I Shifts in sensitivity seen between 0 and
both 6 and 9
20
0 Il. Are we seeing smaller differences
because using the two effective active
0 ———e ingredients in Luna Tranquility and using
) 10 20 30 40 50 60 70 80 90 at h|gh rate?
Relative Growth K ' /




Apple Scab

case study: || Correlation between incidence and relative

* Exceptionally weak, but
significant correlation

* Potential explanation:
The larger the pathogen
population, the greater the
chance of resistance
development

* Manage population size to
manage fungicide resistance
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Conclusions

* More questions than answers...

* Mixing modes of action (when both FRAC groups still effective) will be best at
slowing down selection for resistance

Smaller trends:

* Low rate seems to be selecting for more reduced sensitivity isolates
* Increased exposure to fungicides results in shifts towards reductions in sensitivity

* Understanding trends seen in apple scab resistance may give insight towards
understanding Stemphylium resistance

* Lot of unanswered questions still and a lot more to be learned...
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