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• Downey, Blackrot, Phomopsis:
Don’t forget prevention during dormant season and early spring

• Virus? Genetic? Nutritional? Spray Injury?
Symptoms: Where does the damage come from
Assessment: Assessing vine health?



What we know: Prevention
Downey Mildew: Plasmospara viticola
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Overwinter

Can swim,
Transported by water

Life Cycle:
4-10 days
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- Humid conditions
- Cool conditions (50-85F)
- Rain transports zoospores
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What we know: Management
Downey Mildew: Plasmospara viticola
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Right now:

• Canopy Management!

• Spray, Spray, Spray (list of sprays follows)

• Spray BEFORE rain if you have a few hours or a day of incubation.

• Follow up with another spray if there is a dry spill.

Dormant Season: Remove of leaf debris from trellis!!! 

Put on preventative sprays (Mancozeb, Pristine)
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IPM
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IPM
Tools IPM

Prevention Monitoring Control

Sanitation

Cultural

Chemical

Eye, Microscope

Traps

Laboratory Assessment

Physical

Biological

Chemical

Removing residues, fruit, 
canes etc. that might harbor 
pests or pathogens

Reduce potential 
environments suitable for 
pests or pathogens
• Pruning
• Shoot positioning
• Canopy management

Create chemical condition to 
suppress the establishment 
of a pest/pathogen
• Dormant Sprays

Insects, Mites, some diseases:
• Hand lens
• Microscope

Insects:
• Grape Root Borer!
• Grape Berry Moth

Isolations from tissue
Protein detection methods
Molecular detection methods
• Plant Disease and Insect Clinic
• Clemson

Physical destruction of 
infested material or material 
with disease symptoms

Pest control with non-
chemical measures
• Rootstocks
• Predators
• Pheromones

Pest control with pesticides
• Fungicides
• Nematicides
• Insecticides
• Herbicides
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IPM
Prevention: Sanitation in dormant season

Pruning out dead spurs, remove old fruit and debris 
from trellis and soil, remove and destroy dead wood, 
leafs and diseased canes

• Birds-Eye (Elsinoe ampleina)
• Bitter Rot (Greeneria uvicola)
• Black Rot (Guignardia bidwellii)
• Botrytis (Botrytis cinerea)
• Macrophoma (Botryosphaeria dothidea)
• Phomopsis (Phomopsis viticola)
• ESCA/Eutypia etc. (many)
• Ripe Rot (Colletotrichum species)
• Downey Mildew (Plasmopara viticola)
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IPM
Prevention: Sanitation

• Mostly in dormant season

• Helps to prevent from  

fungal and insect diseases
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IPM
Vineyard Santiation

• Prune out wood with infections and 

remove from vineyard

• Weed Control!!!

• Remove and destroy mummies

• Remove dead leaf material
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IPM
Prevention: Sanitation in dormant season

Sanitation one of the most important measures in 
Vineyard IPM
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IPM
Prevention: Chemical Sprays

Growth
Stage

Dormant Bud 
Break

1-5” 
shoot

Pre-
Bloom

Bloom Post 
Bloom

Fruitset Bunch 
Closure

Veraison Post 
Harvest

Diseases

Cultural

Mancozeb (+ Sulfur)

Phomopsis
Eutypia

Powdery and Downey Mildew
Bird’s Eye

Black Rot
Botrytis

Sanitation
Shoot Thinning Cluster zone leaf removal

Crop Thinning

Elevate

Captan
Abound

Pristine

Copper
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IPM
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IPM
Control: Main Pests and Diseases

www.smallfruits.org

Grape IPM Guide, including SWD, Mealybug and Root Borer

http://www.smallfruits.org/
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IPM

Growth Stage Main Diseases

Dormancy Preventative Measures, Chemical LLS applications; Crown Gall and cold 
injury

Bud Swell Prevenative: Phomopsis; Powdery;

Bud Break, 1-5” shoots Phomopsis; Preventative Sprays: Downey; Powdery; Black Rot;

Pre Bloom Preventative: Powdery; Downey; Black Rot; Birds Eye;

Bloom/Postbloom Botrytis; Powdery; Downey; Black Rot; Birds Eye; 
Preventative: Bitter Rot; Ripe Rot;

Fruit Set and Fruit Growth Phomopsis; Powdery; Downey; Black Rot; Birds Eye; Bitter Rot; Ripe Rot; 
Pierces Symptoms

Berry touch Botrytis; Ripe Rot; Bitter Rot; Downey; Powdery; Virus Symptoms;
Pierces; Dead Arm; Sudden death; 

Bunch closure

Veraison Botrytis; Ripe and Bitter Rot; Virus Symptoms;

Pre-Harvest Downey; Powdery; Botrytis; Phomopsis; Ripe Rot; Virus Symptoms;

Post-Harvest Downey; Powdery; Virus Symptoms; Dead Arm;

Monitoring: Main Fungal/Bacterial Diseases



What we don’t know: Symptoms and 
Assessment

18



What we don’t know: Symptoms and 
Assessment

19

Abiotic? Spray Injury? Biotic?

Gohil, Nita, Pavlis and Ward 2016: Rutgers FS 

1260

No burns

Jordan, 2013, eXtension
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Gohil, Nita, Pavlis and Ward 2016: Rutgers FS 

1260

Step 1:
Most commons?

Step 2: 
Abiotic?

Step 3:
Biotic?
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Gohil, Nita, Pavlis and Ward 2016: Rutgers FS 

1260

Step 1
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Gohil, Nita, Pavlis and Ward 2016: Rutgers FS 

1260

Step 1

Most Commons: 
- trunk injury (Crown Gall, Wood-borne Diseases)
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1260

Crown Gall
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1260

Crown Gall
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IPM
Trunk Diseases

good Not so good
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• Eutypia dieback (Eutypia lata) 
• Botryosphaeria dieback (members of 

Botryosphaeriacea)
• Phomospis dieback (Phomopsis viticola)
• ESCA (Black Measels) (Phaeoacremonium and 

Phaeomoniella species)

Complex causal agents: in vinifera and muscadines

IPM
Trunk Diseases
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IPM
Trunk Diseases
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IPM
Trunk Diseases
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Gohil, Nita, Pavlis and Ward 2016: Rutgers FS 

1260

Step 2: 
Abiotic?

• Records! (Spray, Soil and Nutrient)
• Take extra Petiole Samples
• Take extra Soil Sample
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Grapevine Nutrition: Sampling
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Grapevine Nutrition: Sampling

Bloom 
collect petioles from leaves located opposite the first or 
second flower cluster from the bottom of the shoot. 

70 to 100 Days after Bloom 
collect petioles from the youngest fully expanded leaves 
(usually located 5 to 7 leaves back from the shoot tip). 
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Grapevine Nutrition: Sampling

Mark L. Chien (Penn State): “Grapevine Nutrition”
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Gohil, Nita, Pavlis and Ward 2016: Rutgers FS 

1260

Step 3:
Biotic?

• Assume biotic factors!
• Test for biotic factors if possible



Viruses

Virus Name

GLRaV 1-10 Grapevine leafroll associated virus 1-10

GRBV Grapevine red blotch virus

GVA-F Grapevine virus A-F

GFkV Grapevine fleck virus

GFLV

GRSPaV Grapevine ringspot associated virus

Many many more
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Green 
veins

Rolling 
edges

Grape Leafroll associated Virus (GLRaV 1-10)

IPM
Viruses
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IPM
Viruses

Grape Leafroll associated Virus (GLRaV 1-10)

• Transmitted via 
Mealybugs

• Please contact 
Hannah Burrack
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Grape Leafroll associated Virus (GLRaV-3, Cab sauv)

IPM
Viruses
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Grape Red Blotch associated Virus (GRBaV)

Red veins

No rolling 
edges

IPM
Viruses
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Grape Red Blotch associated Virus (GRBaV)

IPM
Viruses
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Grape Red Blotch associated Virus (GRBaV)

• Negative impact on productivity and quality
• One vineyard tested positive in North Carolina 
• Spread by propagation material
• Vectored by three cornered alfalfa treehopper 

(Spissistilus festinus)
• Parasite on: peanut, vegetables, soybean, alfalfa, 

legume pasture, forages

IPM
Viruses
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Grape Red Blotch associated Virus (GRBaV)

• Are vectors present?
• One positive? How many vineyards are affected?

IPM
Viruses
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Summary 

• https://grapes.ces.ncsu.edu (Grower information)
• https://entomology.ces.ncsu.edu/ (Insect Pest Info)
• https://smallfruits.cals.ncsu.edu (Blog and Info Material)
• https://smallfruits.org (Pest Management Guides)
• https://site.extension.uga.edu/viticulture/ (Cains’ Blog)

More Information 

https://grapes.ces.ncsu.edu/
https://entomology.ces.ncsu.edu/
https://smallfruits.cals.ncsu.edu/
https://smallfruits.org/
https://site.extension.uga.edu/viticulture/
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Thank you!

NCSU
Department of Horticultural Science
2721 Founders Drive (Kilgore Hall), Room 258
Raleigh, 27695 NC

office (919) 513-0772
cell (919) 352 8006
Email: mark.hoffmann@ncsu.edu
https://smallfruits.cals.ncsu.edu

Thank you for you 
attention

mailto:mark.hoffmann@ncsu.edu
https://smallfruits.cals.ncsu.edu/

