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Downy Mildew

Cantaloupe 



Cantaloupe – Downy Mildew – Integrated Management

Downy Mildew Resistant  Varieties (also powdery mildew resistant)

Trifecta Edisto 47 Planter’s Jumbo

29% control (AUDPC values); 72% control (defoliation) 

Conventional Fungicide Program

Ranman alt.  Previcur Flex  alt.  Orondis Ultra

7-27 started preventive applications.

8-17 started IPM program.

98 – 100% control including on susceptible variety.



8-15-22

Conventional Fungicide Programs + Resistant Varieties
Downy Mildew on Cantaloupe

Funded by Friends of Long Island Horticulture



9-12-22

Ambrosia (nontreated) Ambrosia (preventive) Ambrosia (IPM) Trifecta (nontreated)



9-12-22

Ambrosia (IPM) Trifecta (IPM) Edisto 47 (IPM) Planter’s Jumbo (IPM)



Ambrosia Trifecta

Edisto 47 Planter’s Jumbo



https://blogs.cornell.edu/livegpath/



Cucurbit – Downy Mildew – Integrated Management
Select downy mildew resistant varieties

Cantaloupe: Trifecta.  Cucumber: Brickyard, Tokita’s, Bristol, and DMR401 

Check downy mildew monitoring website weekly (https://cdm.ipmpipe.org/)

Look for symptoms weekly

Apply targeted fungicides when downy mildew present or nearby

Remember: this pathogen has 2 clades.  The first to appear each year 
infects cucumber and cantaloupe.  There is some host specificity in the 
other clade that infects squash, pumpkin, and watermelon.



https://www.vegetables.cornell.edu/
pest-management/disease-factsheets/



Bacterial  Speck
Tomato 



6-30-22

Biopesticides, Organic Copper & Conventional Program
Bacterial Speck of Tomato

Funded by NY Farm Viability Institute
Specialty Crop Block Grant



Tomato – Bacterial Speck – Fungicide Evaluation
Treatments evaluated (biopesticide); applied weekly (6/7 – 9/12):

Serifel
Timorex ACT
LifeGard applied in alternated with Cueva (copper)
Cueva (copper)
Actigard alt Badge X2 (copper) + Manzate ProStick (conv std)

What was learned:
Bacteria can move more readily than expected in greenhouse.
Dry summer weather unfavorable for bacterial speck.
Usually less speck symptoms in treated plots.
Conventional standard program was effective (67% control)



Control

6-30-22

Conventional Standard

Timorex ACT Serifel



Tomato – Bacterial Speck
Management recommendations:

Select seed that has been tested.  Hot-water treated.
Clean and sanitize in greenhouse before seeding: benches, trays.
Rotate where tomatoes grown.
Manage weeds around production fields.
Clean and sanitize stakes (Greenshield; chlorox)
Apply fungicides on a preventive schedule when conditions 

favorable.  
Check plants weekly to know when and where speck occurs.



https://www.vegetables.cornell.edu/
pest-management/disease-factsheets/





Phytophthora
Blight

all cucurbits
pepper,  eggplant

tomato
NOT potato

weeds (purslane)



9-1-22

Phytophthora Blight Fungicide Program
Suppression of Powdery Mildew on Pumpkin

Funded by Friends of Long Island Horticulture



Pumpkin – Phytophthora Blight Fungicides
Program:
7/10 Omega 24 fl oz/A (soil) $105/A
7/15 Omega 16 fl oz/A $70/A
7/23 Presidio 4 fl oz/A $61/A
7/30 Revus 8 fl oz/A $35/A
8/6 Presidio 4 fl oz/A $61/A
8/13 Orondis Ultra 7 fl oz/A $57/A
8/20 Ranman 2.75 fl oz/A $25/A
8/27 Orondis Ultra 7 fl oz/A $57/A
9/3 Ranman 2.75 fl oz/A $25/A
9/9 Orondis Ultra 7 fl oz/A $57/A
9/25 Ranman 2.75 fl oz/A $25/A

total:  $578/A
Powdery mildew less 
severe during August 
on upper leaf surface.
8/30  first symptoms;  
fruit rot in untreated, 
non-plot areas.
9/8 – 10/12 
less fruit rot in 
treated plots.
Very little fruit rot 
until Oct in other 
experiments.



Pumpkin – Phytophthora Blight Fungicides
Favorable rain events:

16 July (0.46 in.),  18 July (2.41 in.)

22 Aug (0.15 in.),  23 Aug (1.15 in.)

6 Sep (1.1 in)

13 Sep (1.39 in.)

30 Aug first symptoms;  fruit rot in untreated, non-plot areas.



https://www.vegetables.cornell.edu/
pest-management/disease-factsheets/ Phytophthora Blight Management

Mustard biofumigation (optional)
Reduced tillage (optional)

Leave driveways unplanted or plant 
to low cover crop (ryegrass, clover) 
Good preventive fungicide program
Soil moisture management:

don’t plant in low areas
drip irrigation
avoid over-irrigating
sub-soil

Destroy affected plants promptly



Cucurbit  Powdery  Mildew



Fungicide 
Group

FRAC  
Code Fungicide Active 

Ingredient
Registered

In U.S.
Resistance

In U.S. 

MBC 1 Benlate benomyl 1972 1967

DMI 3 Bayleton triadimefon 1984 1990

QoI 11 Quadris azoxystrobin 1999 2002

DMI 3 multiple multiple 2000-

SDHI 7 Pristine boscalid + QoI 2003 2009
Aza-naphthalene 13 Quintec quinoxyfen 2007 2015
Phenyl-acetamide U6 Torino cyflufenamid 2012 2017
Aryl-phenyl-ketone 50 Vivando metrafenone 2014

Fungicides - Cucurbit  Powdery  Mildew



Fungicide Sensitivity Bioassay

Fluopyram
50 ppm

Penthiopyrad
50 ppm

Fluxapyroxad
50 ppm

Control



Fungicide Resistance - Cucurbit Powdery Mildew
MBC fungicides (FRAC 1) – resistance common, single gene.
QoI fungicides (11) – resistance common, single gene.
DMI fungicides (3) - resistance partial.  Also range in inherent 

activity:  Proline and Procure most effective.  Cevya least.
SDHI fungicides (7) – resistance common to Endura (Pristine, 

Fontelis, Merivon).  partial to Aprovia Top; recommended.            
Also partial to Luna fungicides; not permitted used on Long Island.

Quintec (13) – resistance detected since 2015. Variable occurrence 
partly due to use. Efficacy can be impacted. 

Torino (U6)  – resistance detected since 2017. Variable occurrence 
partly due to use. Efficacy can be impacted. 

Vivando (50) - reduced sensitivity.  Prolivo efficacy inconsistent.
Gatten (U13) - ??.  Inherently less effective.



Powdery Mildew Isolate Bioassays – Fungicides  
Endura (7) 500 ppm (= field rate)

Torino (U6) 50 ppm (= field rate)

Quintec (13) 200 ppm (= field rate)

Rally (3) 40, 80 ppm (field rate = 300 ppm)

Vivando (50) 50, 150 ppm (field rate = 600 ppm)

Luna Privilege (7) 50, 150 ppm (field rate = 390 ppm)

Field rate = highest label rate applied at 50 gpa.
Luna Privilege used instead of Luna fungicides labeled for this use 
because Luna Experience and Luna Sensation have another AI.
Fungicide resistance is result of change in single or multiple genes.

Resistant

Reduced 
Sensitivity



ControlControl

Quintec

Torino
Vivando

Luna Privilege

Endura
Rally

Sensitive
Isolate



Control

Quintec

Torino
Vivando

Control

Luna Privilege

Endura
Rally

Resistant
Isolate



Fungicide Resistance – Powdery 
Mildew - Eastern NY, 2021

Powdery  Mildew Fungicides  used Torino Quintec Endura

Just protectants (copper, chlorothalonil) 0 0 14

Quintec, Vivando, Vivando * 0 0 56

Vivando, Quintec, Rhyme, Vivando, Quintec * 0 67 67

Quintec, Vivando, Quintec + Vivando * 50 100 100
Quintec, Rhyme, Prolivo, Gatten, Prolivo,
Quintec, Prolivo, Gatten * 71 71 86

Gatten, Vivando, Gatten * 11 11 44

Resistant  Isolates (%)

*  all applied with protectants



Fungicide Resistance - Cucurbit Powdery Mildew
Resistant isolates are fit.  Found in plantings not treated.

Frequency of resistance in a planting can change with 
fungicide use during a season.

Applying a fungicide ineffective due to resistance may not be 
evident when other fungicides used are effective.

Pathogen isolates with resistance to multiple fungicide 
chemistry groups have been found increasingly.
All 2020 isolates found to be resistant to Quintec were also 
resistant to Torino, Endura, and QoI fungicides.

Expect resistance to develop to additional fungicides.



Fungicide Programs - Cucurbit Powdery Mildew

Proline, Vivando, Proline, Vivando, Procure, Vivando.

Vivando, Vivando, Aprovia Top, Vivando, Aprovia Top.

Vivando, Aprovia Top, Aprovia Top, Vivando, Aprovia Top.

FRAC:   50     3     3 + 7

Start preventive (start of fruit formation) or                               
at threshold (1 of 50 older leaves)

Apply with protectant: sulfur, chlorothalonil, mineral oil, 
biopesticide



organic  Biopesticides
Cucurbit Mildews + Other Diseases
Double Nickel.  Bacillus amyloliquefacinens strain D747
Taegro 2. Bacillus amyloliquefaciens strain FZB24 
Serifel. Bacillus amyloliquefacinens strain MBI 600
LifeGard. Bacillus mycoides isolate J
Sonata. Bacillus pumilus strain QST 2808
Aviv. Bacillus subtilis strain IAB/BS03
Companion. Bacillus subtilis strain GB03
Serenade. Bacillus subtilis strain QST 713
LALSTOP G46 / Prestop. Gliocladium catenulatum J1446 
Romeo. cerevisane (cell walls of Saccharomyces cerevisiae)
Howler. Pseudomonas chlororaphis strain AFS009

Carb-O-Nator. potassium bicarbonate
Kaligreen.  potassium bicarbonate
MilStop.  potassium bicarbonate

Regalia. extract of giant knotweed. 
EcoSwing. extract of Swinglea glutinosa.
Problad Verde.  Banda de Lupinus albus doce.
ECOWORKS. cold pressed neem oil.
Rango. cold pressed neem oil.
TerraNeem. cold pressed neem oil.
Trilogy. extract of neem oil. 
Timorex Act. tea tree oil. 
Thymox Control. thyme oil. 
GreenFurrow BacStop. several botanical oils.
GreenFurrow EF400. several botanical oils.
Mildew Cure. several botanical oils.
Sporan EC2. several botanical oils.

Sil-MATRIX. potassium silicate
OSO.  polyoxin D zinc salt
PerCarb.  sodium carbonate peroxyhydrate
Seican.  cinnamaldehyde



Roles for Biopesticides in Disease Management
Organic production.

Good coverage important because of contact activity.

Conventional production:

In place of contact fungicides (chlorothalonil, copper) 
tank mixed with targeted fungicides.

Applied in place of targeted fungicides.  
Preventive and late season best.

Bacterial diseases and root diseases.



Biopesticide Efficacy – Powdery Mildew - Pumpkin
% Control based on AUDPC on both leaf surfaces 2022

Fungicide (7-day) Upper Lower
Theia (2),  Proline alt Vivando (3), Theia (2) 95 c 83 b
Serifel (2), Proline alt Vivando (3), Serifel (2) 93 bc 87 b
TACT (2),    Proline alt Vivando (3), TACT (2) 91 bc 84 b

Proline alt Vivando (3) 68 b 83 b
Proline alt Vivando alt Procure (5) 99 c 90 b

Trial conducted on powdery mildew susceptible ‘Gold Challenger’.
First application 21 July before powdery mildew seen.
TACT = Timorex ACT
Values in column with same letter not statistically different. a=ineffective.



Biopesticides & Conventional Fungicides

8-5-22

Powdery Mildew on Pumpkin



9-7-22

Control sulfur, Proline, VivandoSerifel, Proline, Vivando Proline, Vivando
3 apps; 8/3 – 8/17

Proline, Vivando, Procure 
6 apps; 8/3 – 9/9



9-12-22

Control sulfur, Proline, VivandoSerifel, Proline, Vivando Proline, Vivando
3 apps; 8/3 – 8/17

Proline, Vivando, Procure 
6 apps; 8/3 – 9/9



Basil
Downy Mildew

Yellow banding on upper 
surface opposite dark spores 
produced on lower.



9-19-22

Basil Downy Mildew Resistant
Variety Evaluation



9-19-22

DiGenova (Susceptible Control Variety)



Passion

9-19-22

Devotion

Obsession Thunderstruck

97% control

95% control

98% control

99% control



Devotion Prospera CG1

Prospera Red Italian Pb-2

9-19-22

Multi-Gene Resistance One Major Resistance Gene

One Major Resistance Gene  Two Major Resistance Genes

and the other Rutgers DMR varieties



9-7-22

Fungicides & Resistant Variety
Basil Downy Mildew



DiGenova Untreated

9-7-22

Passion Untreated

DiGenova Conventional, preventive Passion Conventional, preventive
66% control

96% control

100% control

Ranman + K-Phite alt.  Presidio + K-Phite alt.  Orondis Ultra



Virus

Symptoms

Leaves

Fruit



Cucurbit  Virus  Survey  2022
Area # Locations # Samples Viruses Detected (# samples)
Western NY 1 1 ZYMV (1)
Eastern NY 2 7 ZYMV (7), CMV (7), SqMV (1)
Long Island 2 7 ZYMV (7)
Virginia 3 3 ZYMV (1), WMV (2)

Zucchini Yellow Mosaic Virus
Seed-borne.  Volunteer plants potential source.
Aphid, mechanical transmission.
Potyvirus.



Leaves

that  tested

positive  for

ZYMV
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