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Fungicides for Foliar Disease Management

Trent Taysom and Jeff Miller

Photo courtesy P. Wharton

Early blight
Alternariasolani

Brown Spot
Alternariaalternata
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Early Blight/Brown Spot Management

• Maintain adequate fertility.

• Use fungicides preventatively.

– Premium products early = greater efficacy.

– A back to back application of one mode of action may be most effective.

– Then rotate to another fungicide group.

– No more than 2 of one premium group in southern Idaho!

• Tank mix premium products with a protectant or another mode of action.

• Allow tuber skins to mature prior to harvest.

White Mold
S clerotiniasclerotiorum
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This is good!
Bird’s Nest
Fungi

This is white mold.

Early Blight/Brown Spot – Variety
% Disease Severity – 2018
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Early Blight/Brown Spot – Variety
% Disease Severity – August 14, 2019
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Treated Non-Treated

Luna Tranquility (11.2 fl oz) + Bravo WS (1.0 pt)
Luna Tranquility (11.2 fl oz) + Bravo WS (1.0 pt)

Bravo WS (1.5 pt)
Bravo WS (1.5 pt)

Early Blight/Brown Spot – Variety
% Disease Severity – August 18, 2020
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White Mold – Variety
Disease Incidence
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Ranger Russet
August 19

Untreated Treated

Russet
Norkotah
(TX-296)
August 19

Untreated Treated
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Russet
Norkotah
(TX-296)
August 19

Untreated Treated

Alturas
August 19

Untreated Treated
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Umatilla Russet
August 19

Untreated Treated

Umatilla Russet
August 19

Untreated Treated
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Teton Russet
August 19

Untreated Treated

Clearwater
Russet
August 19

Untreated Treated
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Dakota Russet
August 19

Untreated Treated

Relative Cultivar
Susceptibility

White Mold

Resistant Moderate Susceptible

Early Blight
Brown Spot

Resistant Dakota Clearwater Alturas

Moderate
Burbank
Umatilla

Ranger

Susceptible Teton Norkotah
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Fungicide Performance

Selected Foliar Fungicides – Southern Idaho
Product 7 3 11 Other M

Bravo, Equus Chlorothalonil

Dithane, Manzate Mancozeb

Rovral Iprodione (2)

Super Tin Tri-phenyl tin (30)

Quadris
Headline

Azoxystrobin
Pyraclostrobin

Endura Boscalid

Revus Top Difenoconazole Mandipropamid (40)

Luna Tranquility Fluopyram Pyrimethanil (9)

Priaxor Fluxapyroxad Pyraclostrobin

Amistar Top Difenoconazole Azoxystrobin

Quash Metconazole

Miravis Prime Pydiflumetofen Fludioxonil (12)

Provysol Mefentrifluconazole
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Two Analogies

Timing Dose

How did the new programs compare for early blight?
2019

21.2 a

3.7 b 3.4 b
4.2 b 3.7 b
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UTC --
LunaTran(11)+Bravo(1)
LunaTran(11)+Bravo(1)

Bravo (1.5)
Bravo (1.5)

8” plants
Row closure
Early July
Late July
Early August

--
MiravisPrime(11.4)
MiravisPrime(11.4)

Bravo (1.5)
Bravo (1.5)

AmistarTop(10)+RG
MiravisPrime(11.4)+RG

MiravisPrime(11.4)
RevusTop(5.5)

Bravo (1.5)

--
Endura(5.5)+Provysol(3)
Endura(5.5)+Provysol(3)

Bravo (1.5)
Bravo (1.5)
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How did the new programs compare for early blight?
2020

22.1 a

3.2 bc 3.9 b 3.5 bc
2.5 c
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LunaTran(11)+Bravo(1)
LunaTran(11)+Bravo(1)

Bravo (1.5)
Bravo (1.5)

8” plants
Row closure
Early July
Late July
Early August

--
MiravisPrime(11.4)
MiravisPrime(11.4)

Bravo (1.5)
Bravo (1.5)

AmistarTop(10)+RG
MiravisPrime(11.4)+RG

MiravisPrime(11.4)
RevusTop(5.5)

Bravo (1.5)

--
Endura(5.5)+Provysol(4)
Endura(5.5)+Provysol(4)

Bravo (1.5)
Bravo (1.5)

How did the new programs compare for white mold?
2019
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LunaTran(11)+Bravo(1)

Bravo (1.5)
Bravo (1.5)

8” plants
Row closure
Early July
Late July
Early August

--
MiravisPrime(11.4)
MiravisPrime(11.4)

Bravo (1.5)
Bravo (1.5)

AmistarTop(10)+RG
MiravisPrime(11.4)+RG

MiravisPrime(11.4)
RevusTop(5.5)

Bravo (1.5)

--
Endura(5.5)+Provysol(3)
Endura(5.5)+Provysol(3)

Bravo (1.5)
Bravo (1.5)
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How did the new programs compare for white mold?
2020

6.1 a
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LunaTran(11)+Bravo(1)

Bravo (1.5)
Bravo (1.5)

8” plants
Row closure
Early July
Late July
Early August

--
MiravisPrime(11.4)
MiravisPrime(11.4)

Bravo (1.5)
Bravo (1.5)

AmistarTop(10)+RG
MiravisPrime(11.4)+RG

MiravisPrime(11.4)
RevusTop(5.5)

Bravo (1.5)

--
Endura(5.5)+Provysol(4)
Endura(5.5)+Provysol(4)

Bravo (1.5)
Bravo (1.5)

How did the new programs compare for total yield?
2019

627 b 642 ab 653 a 651 a 647 ab
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MiravisPrime(11.4)

Bravo (1.5)
Bravo (1.5)

AmistarTop(10)+RG
MiravisPrime(11.4)+RG

MiravisPrime(11.4)
RevusTop(5.5)

Bravo (1.5)

--
Endura(5.5)+Provysol(3)
Endura(5.5)+Provysol(3)

Bravo (1.5)
Bravo (1.5)
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How did the new programs compare for total yield?
2020

662
690 696 697 711
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8” plants
Row closure
Early July
Late July
Early August

--
MiravisPrime(11.4)
MiravisPrime(11.4)

Bravo (1.5)
Bravo (1.5)

AmistarTop(10)+RG
MiravisPrime(11.4)+RG

MiravisPrime(11.4)
RevusTop(5.5)

Bravo (1.5)

--
Endura(5.5)+Provysol(4)
Endura(5.5)+Provysol(4)

Bravo (1.5)
Bravo (1.5)

How many fluopyrams do I need for early blight?
2019

21.2 a

3.7 b
2.5 c 2.6 c 3.2 bc
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LunaTran(11)+Bravo(1)
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In-furrow
Row closure
Early July
Late July
Early August

--
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Bravo (1.5)
Bravo (1.5)

Velum (6.5)
LunaTran(11)+Quash(2.5)

LunaTran(11)+Bravo(1)
Bravo (1.5)
Bravo (1.5)

Velum (6.5)
Luna Tran(11)+Bravo(1)

Bravo (1.5)
Bravo (1.5)
Bravo (1.5)

2 2 3 2
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How many fluopyrams do I need for early blight?
2020

22.1 a

3.2 b
2.1 c
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Bravo (1.5)
Bravo (1.5)

Velum (6.5)

Luna Tran(11)+Bravo(1)
Bravo (1.5)
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How many fluopyrams do I need for white mold?
2019
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LunaTran(11)+Quash(2.5)

LunaTran(11)+Bravo(1)
Bravo (1.5)
Bravo (1.5)

Velum (6.5)
Luna Tran(11)+Bravo(1)

Bravo (1.5)
Bravo (1.5)
Bravo (1.5)
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How many fluopyrams do I need for white mold?
2020

6.1 a

2.4 ab

6.7 a
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Bravo (1.5)
Bravo (1.5)

--
LunaTran(11)+Bravo(1)

Quash(4)+Bravo(1)
Bravo (1.5)
Bravo (1.5)

Velum (6.5)
LunaTran(11)+ Bravo(1)
LunaTran(11)+Bravo(1)

Bravo (1.5)
Bravo (1.5)

Velum (6.5)

Luna Tran(11)+Bravo(1)
Bravo (1.5)
Bravo (1.5)

How many fluopyrams do I need for total yield?
2019

627 c 642 bc
688 a 704 a
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--
LunaTran(11)+Quash(2.5)

LunaTran(11)+Bravo(1)
Bravo (1.5)
Bravo (1.5)

Velum (6.5)
LunaTran(11)+Quash(2.5)

LunaTran(11)+Bravo(1)
Bravo (1.5)
Bravo (1.5)

Velum (6.5)
Luna Tran(11)+Bravo(1)

Bravo (1.5)
Bravo (1.5)
Bravo (1.5)
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How many fluopyrams do I need for total yield?
2020

662
690 703 682 677
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--
LunaTran(11)+Bravo(1)

Quash(4)+Bravo(1)
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Bravo (1.5)

Velum (6.5)
LunaTran(11)+ Bravo(1)
LunaTran(11)+Bravo(1)

Bravo (1.5)
Bravo (1.5)

Velum (6.5)

Luna Tran(11)+Bravo(1)
Bravo (1.5)
Bravo (1.5)

With Velum in-furrow, can I skip an application at row
closure or at the end of the season?

31.2 a

3.3 c 3 c

6.4 b

3.7 c

0

5

10

15

20

25

30

35

%
EB

Se
ve

ri
ty

UTC --
LunaTran(11)+Bravo(1)
LunaTran(11)+Bravo(1)

Bravo (1.5)
Bravo (1.5)

In-furrow
Row closure
Early July
Late July
Early August

Velum (6.5)
--

LunaTran(11)+Bravo(1)
Bravo (1.5)
Bravo (1.5)

Velum (6.5)
LunaTran(11)+Bravo(1)

Bravo (1.5)
Bravo (1.5)

--

--
Luna Tran.(11)+Bravo(1)

Zing!(32)
Zing!(32)
Zing!(32)
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With Velum in-furrow, can I skip an application at row
closure or at the end of the season?
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With Velum in-furrow, can I skip an application at row
closure or at the end of the season?
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How effective were protectants against early blight?
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How effective were protectants against white mold?
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How effective were protectants for total yield?

665 a 670 a 680 a
656 ab 641 b
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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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SDHI (Group 7) Tank-Mix Options
• Pre-mix

– Luna Tranquility – fluopyram (7) + pyrimethanil (Scala, 9)

– Priaxor – fluxapyroxad (7) + pyraclostrobin (Headline, 11)

– *Miravis Prime – pydiflumetofen (7) + fludioxonil (Maxim, 12)

• Triazoles

– *Quash (3) – increase in yield pays for added product cost

– Revus Top (3, 40) – added premium late blight protection

– *Provysol (3) – highly effective against early blight

• Protectants (Chlorothalonil, EBDC)

– Adds base level late blight protection

– No risk of resistance development

*May not be approved by all processors.

Summary

• Less fungicide needed for Dakota, Clearwater, Alturas

• Luna Tranquility, *Miravis Prime highly effective on EB/BS/WM

• *Provysol highly effective on EB/BS

• Two fluopyram applications are adequate for foliar disease

• Velum in-furrow reduces the need for RC application

*May not be approved by all processors.
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Summary

• Use of metconazole (Quash) can improve yield
– More than just disease control

– Helps with resistance management

• Rotate products with different modes of action
– A back to back application of one mode of action may be most effective

– Then rotate to another fungicide class

• Tank mix premium products with a protectant
– Fungicide resistance management

– Offers late blight protection

Other Challenges and Constraints
• Availability of products and MRL issues

• Pressure to reduce certain active ingredients (e.g. protectants)

• Piling on products in a single application

• Industry/personal attitudes

– Some sales driven by profit margin or relationships, not biology

– “Good Insurance Program” approach

– “Better than the neighbor”

– “Sunk Cost” issues

– “They’ll just come out with a new one in a few years.”
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Thank You!

• BASF

• Bayer

• Gowan

• Syngenta

• UPL


