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Presentation Topics
1. Integrated Disease Management
2. Fungicide Resistance Management
3. New and Emerging Diseases in Ohio
4. New(er) Fungicides and Biocontrol Products
5. Fruit Disease Management Resources 



The Disease 
Triangle

•Susceptible host
•Pathogen
•Environmental 
conditions that favor 
the pathogen



Use of multiple strategies to prevent and 
manage diseases

Integrated Disease Management

1. Host resistance
2. Clean planting stock
3. Monitoring and forecasting
4. Cultural and sanitation practices
5. Chemical and biological control
6. Pesticide resistance management



Disease Management Begins Before 
Planting

•Select a location with:
• full sun
•healthy soil
• good drainage

•Other considerations:
•Soil depth
•Wind direction
•Morning vs. afternoon sun
•Plants in the area



Plant Resistant Varieties
•Select root stocks with disease resistance
•Select varieties with resistance
•Consider environmental conditions and prevalence of 
diseases in the region



Plant Resistant Varieties
Cultivar Juniper 

Rusts
Powdery 
Mildew

Apple Scab Fire Blight

Cortland S HS S S
Enterprise R S R R
Red delicious R MR S R
Liberty R S R R
Fuji R R S S
Gala R R S S
Honey crisp S S MR ?
Baldwin R S S S
Crimson crisp S MR R R



Select Clean Plant Stock
•Foundational or Generation 1 (G1) plant 
line or cultivar
◦Tested for and found free of economically 
important plant pathogens
◦Maintained under controlled conditions to 
prevent reinfection

•Not guaranteed to be free of ALL 
pathogens



National Clean Plant Centers
•Rigorous pathogen testing and screening process
•Viruses, viroids, phytoplasma
•Root pathogens, nematodes

Viroid

Virus

Phytoplasma



National Clean Plant Centers



National Clean Plant Centers
Location Berries Grapes Fruit Trees Hops

Arkansas X
North Carolina X
Oregon X
California X X X
South
Carolina

X

Washington X X X
Missouri X
New York X
Florida X



Disease 
Management 
Throughout the 
Year



Use Best Cultural and Sanitation 
Practices

•Maintain a clean planting site
•Prevents the introduction and build-up of pathogens in 
the cropping system



Use Disease Forecasting Models
•Weather based models
•Assists growers with fungicide spray 
timings
•Available disease models for Ohio:
•Fire blight
•Apple Scab
•Sooty blotch/fly speck
•Grape diseases including downy mildew

Also many insect 
pests!



Network for Environmental and 
Weather Applications (NEWA)

•Free forecasting for apple and 
grape diseases

•Requires a weather station on or 
near farm
•Rainwise or Hobo (Onset)



NEWA Platform
• On-line resource 

(newa.cornell.edu)
• 36 stations in Ohio





Fungicide Resistance Management
•Critical to an effective and sustainable fungicide spray 
program

Brown rot Gray mold Apple scab



Preventing the Development of 
Fungicide Resistance Pathogens
•Accurately diagnose the problem

Downy Mildew Powdery Mildew



Preventing the Development of 
Fungicide Resistance Pathogens
•Accurately diagnose the problem

Spider mites Hop Mosaic Virus



Preventing the Development of 
Fungicide Resistance Pathogens

•Know the mode of action of the fungicide
•FRAC number or group number



Fungicide Resistance Management 
Strategies

•Never use one mode of action alone in a full season 
program
•Alternate with fungicides with a different mode of action
•Use the “2-spray” rule (unless label indicates otherwise)

•Stay within the recommended rate range
•Apply at the correct growth stage



Seasonal Fungicide Spray Program 
for Strawberry Fruit Rot Control

HighLow

April May-June July-October November-
December

Bloom Harvest Postharvest Dormant





Antibiotic Resistance Management

YES NO

Apply antibiotics for fire blight management at 
the correct growth stage



New and Emerging Fruit Diseases in 
Ohio

•Blackberry Downy Mildew
•Sudden Apple Decline (SAD)
•Anthracnose Crown Rot of 
Strawberry
•Blossom end rot of chestnut
•Hop Powdery Mildew
•Hop Stunt Viroid
•Grapevine Red Blotch Virus



Blackberry Downy Mildew
•Peronospora sparsa
•Systemic pathogen
•Symptoms occur on leaves and 
fruit (dry berry)

•Hosts:
•blackberry (thorny and thornless)
•boysenberry
• raspberry hybrids (red and black)



Sudden Apple Decline



Anthracnose Crown Rot of 
Strawberry

•Colletotrichum spp.
•Appearing in plants grown using 
plasticulture
•Fungicide resistance to QoI
reported in 2018

•Symptoms:
• Wilting
• Necrosis
• Lesions on petioles
• Red marbling in crown



Blossom End Rot of Chestnut
•Colletotrichum spp.

•Symptoms:
•Darkening of the shell
• Internal rot



Hop Stunt Viroid Disease
•Hop stunt viroid

•Stunting, yellow-green leaves
•Small cones
•Decrease in alpha acids



Hop Powdery Mildew
•Podosphaera macularis MAT1-1

•Infects shoots, leaves and cones

•Overwinters in crown buds as 
fungal strands only



New(er) Fungicides on the Market
•Kenja (SummitAgro)
• isofetamid

•Translaminar activity

•SDHI class
•FRAC 7

•PHI= 0-14 days
•12.5-22 fl oz/A

Supplemental 
labels:

Cane berries
Stone fruit
Pome fruit

Exp. 6/2020



New(er) Fungicides on the Market
•Aprovia (Syngenta)
•Benzovindiflupyr

•Translaminar activity

•SDHI class
•FRAC 7

•PHI= 30 days
•5.5-7 fl oz/A



New(er) Fungicides on the Market
•Aprovia Top (Syngenta)
•Benzovindiflupyr + difenoconazole

•Translaminar activity

•SDHI class
•FRAC 7 + 3

•PHI= 21 days
•8.5-13.3 fl oz/A

Hardy Kiwi



New Fungicides on the Market
•Intuity (Valent)
•mandestrobin

•Translaminar activity

•QoI (strobilurin) class
•FRAC 11

•PHI= 0 (strawberry)
•PHI= 10 days (grape)
•6 fl oz/A



New Fungicides on the Market
•Cevya (BASF)
•Mefentrifluconazole

•DMI (triazoles) class
•FRAC 3

•PHI= 0 (pome and stone)
•PHI= 14 days (wine grapes, tree nuts)
•3-5 fl oz/A



New Biological Control on the Market
•LifeGard (Certis)
•Bacillus mycoides isolate J

•Triggers induced resistance

•PHI= 0 days

•Organic approved



Resources

Publication No. 940
$23.25

Publication No. 506
$15.00



Resources

Publication PP Series 147

Publication PP Series 148

Publication PP Series 155

(free, updated annually)



Resources

u.osu.edu/fruitpathology/fruit-news-2/
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