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Since 1963, the IR-4 Project (IR-4) has been 
the primary entity in the United States to 
facilitate registrations of conventional 
pesticides and biopesticides on Specialty 
Food crops (fruits, vegetables, nuts, 
herbs, spices) and non-food 
Environmental Horticulture crops.



Chemical control and variety selections
2022 Southeastern U.S. Vegetable Crop Handbook
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Available for free download:

https://vegetablegrowersnews.com/2023-
southeast-vegetable-crop-handbook/



Phytophthora blight
Oomycete (water mold) - Phytophthora capsici

– Effects several important crops
• Cucurbitaceae (pumpkins, summer/winter squash)
• Solanaceae (peppers, tomatoes, eggplant)
• Fabaceae (beans)
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Phytophthora blight
vine crop symptoms

• Crown and root rot
– Sudden permanent wilting
– Plants may die within days
– Brown, water-soaked roots and 

stem

• Fruit rot
– Water-soaked spot
– Originating where fruit touches 

ground, or stem
– Soft lesions
– White sporulation

Photo: Chris Smart
Cornell University

5



Phytophthora blight on summer squash
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Phytophthora blight on peppers

Irrigation pond
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Phytophthora blight management
• Difficult to manage
• Management program should include

– Avoidance (wash shared equipment)
– Cultural practices

• Crop rotation
• Raised beds
• Well drained soil
• Plastic mulch, drip irrigation
• Dispose of culls off site
• Avoid untreated surface irrigation water

– Host resistance
• Some resistance in peppers
• Most cucurbits susceptible 

– Chemical control
• Always read the label
• Rotation is important 8



Treating irrigation water
4-part publication series

• Agricultural water treatment and FSMA (W920-A)

• Agricultural water treatment tools (W920-B)

• Developing on-farm agricultural water treatment 
programs (W920-C)

• Implementing agricultural water treatments on the 
farm (W920-D)

All available for free download at 

extension.tennessee.edu/publications/Pages/default.aspx



Fungicide sensitivity testing in TN
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Conclusions
• Best against Phytophthora blight

– Orondis (Gold 200, Ultra)
• Fair against Phytophthora blight

– Ridomil (high resistance risk) 
– Zampro
– Forum
– Revus
– Elumin
– Ranman (high resistance risk) 
– Presidio (high resistance risk) 

These products also 
manage downy 
mildew



UT Extension Publication W 810

• utextension.tennessee.edu/

Or

• www.utspecialtycrop.com



UT Extension Publication W 1003

• utextension.tennessee.edu/

Or

• www.utspecialtycrop.com



Pumpkin Growers 
Survey

Please complete this survey 
(QR code or a paper copy), 

so that we can better 
understand your production 

challenges. 

Thank you!

Start the survey here.



Additional updated Extension resources

• Commercial pepper budget (large scale)

• Commercial tomato budget (small scale)



UT Extension Publication W 831

• utextension.tennessee.edu/

Or

• www.utspecialtycrop.com



Example season-long pepper 
fungicide programs

UT Extension Publication W 831

• utextension.tennessee.edu/

Or

• www.utspecialtycrop.com





Cucurbit downy mildew
Oomycete (water mold) – Pseudoperonospora cubensis

• Host specific
• All cucurbits are susceptible
• Spores are dispersed long distances

– overwinter in warm climates or 
greenhouses

• Disease favored by high humidity 
and wet conditions

• Symptoms
– Angular, yellow lesions bound by leaf 

veins
– Lesions may appear water soaked or 

brown in certain varieties
– Brown, dark “powdery” sporulation on 

lower leaf surface 
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Cucurbit downy mildew
• Management

– Chemical control – avoid 
resistance – rotate fungicides!

• GOOD
– Oxathiapiprolin (Orondis)
– Ethaboxam (Elumin)
– Cyazofamid (Ranman)

• FAIR
– Ametoctradin + dimethomorph 

(Zampro)
– Famoxadone + cymoxanil (Tanos)
– Fluazinam (Omega)
– Propamocarb (Previcur Flex)

– Cultural practices
• Avoid excess leaf wetness

– Drip irrigation
– Increased row and plant spacing

Photo: Gerald Holmes
Bugwood.org
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Rotate fungicides for cucurbit 
downy mildew management

• Resistance to 13 
fungicides indicated in 
SE Veg Crop Handbook

• Choose fungicides from 
different FRAC groups 
in consecutive sprays

FRAC 
CODE

4
FRAC 
CODE

40
FRAC 
CODE

43

FRAC 
CODE

49

Rotate fungicides



cdm.ipmpipe.org
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Cucurbit downy mildew
Oomycete (water mold) – Pseudoperonospora cubensis

• Sentinel plot first reports (Knoxville)
– 2018: July 30
– 2019: July 31
– 2020: Aug 9
– 2021: July 20
– 2022: July 29
– 2023: ???
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Cucurbit downy mildew clades

• Clade 1 
– Watermelon
– Pumpkin
– Squash

• Clade 2
– Cucumber
– Cantaloupe

Photos: Bugwood.org

Photos: Bugwood.org



Choose disease-resistant varieties
• Excellent strategy for powdery and downy 

mildew management

• See “Specific Commodity 
Recommendations” in 2023 SE Veg 
Handbook for details (contents page xi)

• Remain mindful of other diseases at your 
location



Choose disease resistant varieties
• Cucumber – all varieties in the handbook have 

DM or PM resistance now (Page 58)
– Many have both

• Cantaloupe – only ‘Ambrosia’ has DM resistance, 
most have some PM resistance

• Pumpkin – Most susceptible to DM
– ‘Blue Bayou’ and ‘Blue Doll’ have DM resistance 

(large 12-20 lbs)
– Many varieties have PM resistance

• Summer squash – lots of PM resistance, no DM 
resistance



Fungicides may still be necessary 
for PM and DM management

• Many options to choose from
• Fungicide resistance reported for many



2022 greenhouse 
powdery mildew trial
Several products tested for PM management 
on acorn squash ‘Table Queen’ in the 
Greenhouse

Provided good control
• Serenade (97% control)
• Zonix (91% control)
• Regalia (88% control)

Provided moderate control
• Nordox (52% control)



2023 cucurbit downy and powdery 
mildew field trials



2023 cucurbit powdery
mildew field trial plans

Fungicide Active Ingredient
Conventional 
or Organic?

PHI 
(days)

Resistance 
reported

Bravo Weatherstik chlorothalonil Conventional 2 No
Quintec quinoxyfen Conventional 3 Yes
Torino cyflufenamid Conventional 0 Yes
Gatten flutianil Conventional 0 No

Vivando metrafenone Conventional 0 No
Nordox 75 WG Cuprous oxide Organic 0 No

Oxidate hydrogen peroxide/peracetic acid Organic 0 No
Regalia Reynoutria sachalinensis Organic 0 No

Serenade Bacillus subtilis strain QST 713 Organic 0 No
Zonix rhamnolipid biosurfactant Organic 0 No



2023 cucurbit downy
mildew field trial plans

Fungicide Active Ingredient
Conventional 
or Organic?

PHI 
(days)

Resistance 
reported

Orondis Opti oxathiapiprolin/chlorathalonil Conventional 2 No
Orondis Ultra oxathiapiprolin/mandipropamid Conventional 3 No
Ranman Cyazofamid Conventional 0 No
Bravo Weatherstik chlorothalonil Conventional 0 No
Revus Mandipropamid Conventional 0 No
Nordox 75 WG Cuprous oxide Organic 0 No
Oxidate hydrogen peroxide/peracetic acid Organic 0 No
Regalia Reynoutria sachalinensis Organic 0 No
Serenade Bacillus subtilis strain QST 713 Organic 0 No
Zonix rhamnolipid biosurfactant Organic 0 No
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“MyIPM” – free mobile app for fruit growers

• Swipe photos left/right to 
see different diseases or 
pests

• Click on picture or 
Overview/Gallery/More for 
photos and management 
info

• Active Ingredients, Trade 
Names, & Pesticide 
Resistance geared towards 
commercial growers

In development for vegetables in 2023 



New (ish) EPA regulations
• EPA has always been required to comply with 

Endangered Species Act (ESA)
– Historically has only met requirement for <5% of 

registered products
• EPA facing numerous lawsuits over this

– Currently >50 a.i.s and >1,000 pesticides under 
litigation

• Moving forward, EPA will review ALL products for 
ESA compliance 

• “Every product label likely to see major 
changes from this” – Ag chem company reps

• Process slow, new registrations slower than ever



Contact Information

Zach Hansen
zhansen1@utk.edu
G059 McCord Hall
865-974-7784
www.utspecialtycrop.com

@UTSpecialtyCrop



Pumpkin Growers 
Survey

Please complete this survey 
(QR code or a paper copy), 

so that we can better 
understand your production 

challenges. 

Thank you!

Start the survey here.



Conclusions
Resistance

Rare

Rare
Rare
None
None/unknown
Common
Rare
Rare

Common
Unknown

Table taken from UT Extension publication W810 “Managing Phytophthora Blight of
Peppers and Cucurbits”


