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Update on Disease ControlUpdate on Disease Control
on Cucurbitson Cucurbits
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Cucurbit Update OutlineCucurbit Update Outline

•• What is fungicide resistance?What is fungicide resistance?
•• MOA codes & fungicide labelsMOA codes & fungicide labels
•• Managing fungicide resistanceManaging fungicide resistance

–– gummy stem blightgummy stem blightgummy stem blightgummy stem blight
–– powdery mildewpowdery mildew
–– downy mildewdowny mildew

My fungicide stopped workingMy fungicide stopped working——Why?Why?

•• Severe disease pressure?Severe disease pressure?
•• Improper calibration?Improper calibration?
•• Improper rate?Improper rate?
•• Is disease/crop on label?Is disease/crop on label?
•• Fungicide resistance?Fungicide resistance?

What is fungicide resistance and why does it What is fungicide resistance and why does it 
happen?happen?

•• Fungicides interrupt normal fungal systemsFungicides interrupt normal fungal systems
•• Systems include cell wall development, energy Systems include cell wall development, energy 

production, protein synthesis etc.production, protein synthesis etc.
•• Fungicides may have single or multiple MOA.Fungicides may have single or multiple MOA.

Wh j t i l MOA i l t ti lt iWh j t i l MOA i l t ti lt i•• When just single MOA, a single mutation may result in When just single MOA, a single mutation may result in 
resistance.resistance.

•• Population of resistant fungi may increase with repeated Population of resistant fungi may increase with repeated 
use of single MOA fungicide.use of single MOA fungicide.

•• Low rates of fungicide also encourage resistance.Low rates of fungicide also encourage resistance.

List of single/multiple MOA fungicidesList of single/multiple MOA fungicides

Multiple mode of actionMultiple mode of action
(mostly contact)(mostly contact)
•• Bravo, Echo, EquusBravo, Echo, Equus
•• Dithane ManzateDithane Manzate

Single mode of actionSingle mode of action
(mostly systemic)(mostly systemic)
•• Amistar, QuadrisAmistar, Quadris
•• CabrioCabrio•• Dithane, Manzate, Dithane, Manzate, 

PencozebPencozeb
•• Maneb, ManexManeb, Manex
•• Fixed copperFixed copper

•• CabrioCabrio
•• EnduraEndura
•• Pristine (2)Pristine (2)
•• Tanos (2)Tanos (2)

• How do protectant fungicides work?

Two types of Fungicide Mobility
Protectants (contact)

Protectants provide barrier (red line) 
that stops spore from entering plant

and may kill spore on surface

Chlorothalonil
Mancozeb

Courtesy Marty Draper, USDA 
(modified)
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Two types of Fungicide Mobility

• How do systemic fungicides work?
Systemic Fungicides

•Fungicide absorbed into plant tissue and may move 
upward or only move locally

•Prevents spores from entering plant, can stop 
movement of fungal structures already in plant   
Cabrio   Quadris Pristine Rally

Tanos Procure

Courtesy Marty Draper

Code number for MOACode number for MOA
(official name(official name--
FRAC code).FRAC code).

After each application of a group 11After each application of a group 11After each application of a group 11After each application of a group 11
fungicide, choose a different group #.fungicide, choose a different group #.

More information about fungicide resistanceMore information about fungicide resistance
Can be found in each label.Can be found in each label.

Group 3Group 3 Group MGroup M
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Gummy Stem Blight of watermelon Gummy Stem Blight of muskmelon

Multiple MOA Group 11 Group 7 Group 3

Bravo, Echo, Equus Amistar, Quadris Pristine (+11) Folicur (new)

Dithane, Manzate, 
Penncozeb

Cabrio

Products labeled for gummy stem blight Products labeled for gummy stem blight 
of muskmelon/watermelonof muskmelon/watermelon

Maneb, Manex Flint

Pristine (+7)

Early spring 2008Early spring 2008--muskmelon &muskmelon &
watermelon growers beginwatermelon growers begin
to complain that Pristine was to complain that Pristine was 
ineffective in 2007.ineffective in 2007.
••Stored GSB strainsStored GSB strains
••Laboratory assayLaboratory assay

No information yet about 
resistance to group 11 fungicides.

Boscalid is group 7 portion of Pristine

2008 strain of GSB fungus-
resistant to group 7 fungicide-
boscalid.

1996 strain of GSB fungus-
sensitive to group 7 fungicide-
boscalid.

YearYear Group 7 ResistanceGroup 7 Resistance

19961996--20062006 NoneNone

Results of Laboratory Tests for ResistanceResults of Laboratory Tests for Resistance
of GSB strains to Group 7of GSB strains to Group 7

20072007 2 strains resistant2 strains resistant

20082008 All but 1 strain All but 1 strain 
resistantresistant
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2008 strains of the GSB fungus2008 strains of the GSB fungus
includes:includes:
••Resistant strain from transplantResistant strain from transplant
••Only sensitive strain from northOnly sensitive strain from north
of primary production area.of primary production area.

GSB resistance to GSB resistance to 
group 7 observedgroup 7 observed
(several strains)(several strains)

1 strain sensitive to1 strain sensitive to
Group 7Group 7

Possible alternation scheme to manage fungicide resistancePossible alternation scheme to manage fungicide resistance
--gummy stem blightgummy stem blight--
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Possible alternation scheme to manage fungicide resistancePossible alternation scheme to manage fungicide resistance
--gummy stem blightgummy stem blight--
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Possible alternation scheme to manage fungicide resistancePossible alternation scheme to manage fungicide resistance
--gummy stem blightgummy stem blight--
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Possible alternation scheme to manage fungicide resistancePossible alternation scheme to manage fungicide resistance
--gummy stem blightgummy stem blight--
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Powdery Mildew of muskmelon

Group 1 Group 3 Group 7 Group 11 Group 23

Topsin Folicur Pristine
(+11)

Amistar, 
Quadris

Quintec

Procure Cabrio

Products labeled for powdery mildew Products labeled for powdery mildew 
of cucurbitsof cucurbits

Rally
(Nova)

Flint

Pristine
(+7)

Powdery Mildew Efficacy

250

300

350

400

PCse
as

e

Powdery Mildew Assay

Group 1, 11
ineffective

0

50

100

150

200

Endura Flint Nova Procure Quintec Topsin Control

Fungicide

A
U

D

Group 7
boscalid

Group
11

Group 3
Rally

Group 3
Procure

Group 
23 Quintec

Group 1 Untreated

Am
ou

nt
 o

f 
D

is



2/2/2009

6

Site of 3 powdery mildewSite of 3 powdery mildew
fungicide assaysfungicide assays

Possible alternation scheme to manage fungicide resistancePossible alternation scheme to manage fungicide resistance
--powdery mildewpowdery mildew--
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Possible alternation scheme to manage fungicide resistancePossible alternation scheme to manage fungicide resistance
--powdery mildewpowdery mildew--
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Possible alternation scheme to manage fungicide resistancePossible alternation scheme to manage fungicide resistance
--powdery mildewpowdery mildew--
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Downy mildew-pumpkin

Pumpkin

Downy mildew-pumpkin

Pumpkin
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Multiple 
MOA

Group 7 Group 11 Group 21 Group 27 Group 28 Group 40

Bravo, 
Echo, 
Equus

Pristine
(+11)

Amistar, 
Quadris

Ranman Curzate Previcur 
Flex

Presidio

Dithane, 
Manzate, 
Penncozeb

Cabrio Tanos 
(+11)

Products labeled for downy mildew Products labeled for downy mildew 
of cucurbits (partial list)of cucurbits (partial list)

Penncozeb

Maneb, 
Manex

Flint

Pristine 
(+7)

Tanos 
(+27)

Treatment, rate/A AUDPC
Non-treated 1,749.25 a
Manex 4F, 1.6 qt 1,290.50 b
Reason 500SC, 5.5 fl oz

Manex 4F, 1.6 qt 1,259.00 b
Pristine 38WG, 18.5 oz

Manex 4F, 1.6 qt 1,228.25 b

2005 research trial2005 research trial

Group 11
ineffective

Amistar 80WP 5 oz
Manex 4F, 1.6 qt 1,046.00 c

Tanos 50WDG, 8 oz + Manex 4F, 1.6 qt
Curzate 60DF, 3.2 oz 958.00 cd

Curzate 60DF, 3.2 oz + Manex 4F, 1.6 qt 936.50 cd
Curzate 60DF, 5 oz + Manex 4F, 1.6 qt 841.75 d
Previcur Flex 66SL, 1.2 qt

Manex 4F, 1.6 qt 823.50 d

Possible alternation scheme to manage fungicide resistancePossible alternation scheme to manage fungicide resistance
--downy mildewdowny mildew--
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Possible alternation scheme to manage fungicide resistancePossible alternation scheme to manage fungicide resistance
--downy mildewdowny mildew--
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Cucurbit Update Take HomeCucurbit Update Take Home

•• Fungi may change to be resistant to fungicidesFungi may change to be resistant to fungicides
–– Single MOA fungicide may lose effectivenessSingle MOA fungicide may lose effectiveness

•• Fungicide resistance observed in IndianaFungicide resistance observed in Indiana
–– Gummy stem blightGummy stem blighty gy g
–– Powdery mildewPowdery mildew
–– Downy mildewDowny mildew

•• Use MOA codes to manage fungicide resistanceUse MOA codes to manage fungicide resistance
–– Alternate MOA code in fungicide applicationsAlternate MOA code in fungicide applications



2/2/2009

8


