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Phomopsis cane Phomopsis cane 
and leaf spotand leaf spot

Black RotBlack Rot

Powdery MildewPowdery Mildew

Downy MildewDowny Mildew

Major Diseases Major Diseases –– The BIG 4 The BIG 4 

NYS IPM Fact Sheet



AnthracnoseAnthracnose

Another Important  Disease Another Important  Disease ––

Midwest Grape Prod. Guide +LPB



•Go through the growing season 
and point out the key times to 
manage these diseases

•Point out some materials used to 
manage them,  and 

•Issue of resistance management.

This Presentation



Cold Climate Grape IPM Cold Climate Grape IPM -- ResourcesResources

http://http://pss.uvm.edupss.uvm.edu/grape//grape/



AnthracnoseAnthracnose

Midwest Grape Prod. Guide + LPB



•The fungus overwinters in the vineyards as sclerotia
(fungal survival structures) on infected shoots. 

•All succulent parts of the plant can be attacked,   but 
lesions on shoots and berries are most common and 
distinctive. 

•Conidia are spread by splashing rain to new growing 
tissues and are not carried by wind alone.

•Young leaves are more susceptible to infection than 
older leaves 

•Clusters are susceptible to infection before flowering 
and until veraison.

AnthracnoseAnthracnose



••Sanitation is very important Sanitation is very important –– dormant dormant 
pruningpruning

••Late dormant fungicide Late dormant fungicide –– Liquid Lime SulfurLiquid Lime Sulfur

••Early season fungicidesEarly season fungicides-- 11”” growthgrowth

••Eliminate wild grapes near the vineyard Eliminate wild grapes near the vineyard 

••Canopy management Canopy management 

AnthracnoseAnthracnose



Fungicide SpecificsFungicide Specifics

Consult:

2008 NY-PA Pest Management 
Guidelines for Grapes

•http://ipmguidelines.org/grapes/



Where trade names or commercial products 
are used for identification, no discrimination is 
intended and no endorsement is implied. 

Always read the label before using any 
pesticide. The label is the legal document 
for the product use. Disregard any 
information in this presentation if it is in 
conflict with the label.

Please Note:Please Note:





Phomopsis Cane & Leaf Spot  Phomopsis Cane & Leaf Spot  

NYS IPM Fact Sheet,  MW Guide, + LPB



•Cool weather fungus

•Most likely to be a problem when fungus is allowed to 
build up on dead canes or on pruning stubs in vines 

•Black pycnida overwinter in infected canes and 
rachises. During wet weather in spring, spores ooze 
from fruiting bodies. 

•Lesions appear on shoots and leaves within 3-4 weeks 
after infection. They provide additional spores.

•Rachises are suscept. from the time young clusters 
first emerge until early summer although infections 
that occur during the early part of this period are the 
most damaging.

PhomopsisPhomopsis



•Fruit  appear to be the most suscept.  from bloom 
through pea-size (although some research suggests 
they may remain suscept. throughout the summer)

•Fruit infection occurs sporadically since it requires 
extended periods of rain and wetness during this time.

•Fruit infections remain latent until late summer  or 
preharvest.

•The critical period to provide fungicide protection for 
fruit and rachis infection is probably from when the 
clusters are first exposed until two to four weeks after 
bloom.

PhomopsisPhomopsis



Black Rot vs Phomopsis

Difference between BR and Phomopsis 
on the fruit  is that  Phomposis lesions 
typically do not appear until late 
summer or early fall, just before 
harvest whereas BR berry infections 
appear mid-July and all diseased 
berries should be evident before 
veraison. 



PhomopsisPhomopsis

•Remove diseased canes and pruning 
stubs during pruning to reduce inoculum

•Need for fungicide applications 
dependent on level of inoculum w/i
vineyard and frequency and duration of 
wetness periods.



Inoculum Sources !Inoculum Sources !

Infected Dead Canes and Brush Piles



PhomopsisPhomopsis

•Most effective:  captan, mancozeb, 

•Strobilurins – “fair”

•Copper and sulfur = weak



2008 NY2008 NY--PA GuidelinesPA Guidelines



Black RotBlack Rot

Midwest Grape Prod. Guide + LPB



Black Rot
•One of most serious diseases of grapes in eastern US

•Overwinters primarily in mummified fruit on ground or 
left on vine.  Removal of mummies is a critical 
component of BR management

•All green tissues of the vine are susceptible to infection

•Leaves - susc. for about 1 week after they unfold

•Fruit - highly susceptible for first 2-3 weeks after 
bloom; become resistant 4-8 wks after bloom depending 
on variety and year 

•The incubation period for the disease can be very long 



Black Rot

•The most critical time to control black rot fruit 
infections with fungicide is from immediately 
prior to bloom through three to four weeks 
after bloom. 

• Berries become resistant,  becoming highly 
resistant 5-8 wks after bloom, depending on 
the variety and year. 



Black Rot

•Remove all MUMMIES– sanitation is critical 

•Canopy Management 

•Fungicide applications – Immediate PreImmediate Pre--BloomBloom
and First PostFirst Post--BloomBloom;  Second PostSecond Post--Bloom Bloom 

•If more than a trace level of BR is observed -
sprays should continue through end of July  if 
conditions are suitable for infection (wet)



2008 NY2008 NY--PA GuidelinesPA Guidelines





Powdery Mildew

LPB and APS pictures



Powdery Mildew

•Fungus can infect all green tissue.
•PM may reduce wine quality even though yield is not 
affected.

•Winters in cleistothecia on bark of vines. Ascospores 
released from bud break until shortly after bloom when 
have .1” rain and temp. above 50F.

•Conidia are wind-dispersed -- do not require rain --
but high humidity favors disease development

•Generational time (number of repeating cycles) driven 
by temp. at optimal temp in mid-60’s to mid-80’s, a 
new  generation occurs every 5--7 days.



Powdery Mildew

•Fungus is on surface

•Vinifera and suscept. hybrids continued management 
of PM beyond fruit set until veraison to avoid early 
defoliation, poor ripening and reduced winter 
hardiness.

•Berries highly susept. from immediate prebloom until 
about 2 wks after fruit set.  Severe fruit damage and 
berry splitting later in season are almost always result 
of infections during this peak period of suscept.

•Vinifera and some hybrids remain suscept. until bunch 
closure or slightly after.





Powdery Mildew
•The most critical time to control fruit infection 
with fungicides is from immediately prior to 
bloom through two to four weeks after bloom.

•Even though the berries become resistant with 
age, cluster stems (rachis) and leaves remain 
susceptible throughout the season 

•It is important to remember that powdery 
mildew can be a serious problem during 
growing seasons when it is too dry for most 
other diseases, such as black rot or downy 
mildew, to develop. 



Powdery Mildew

•Canopy Management – Sun exposure, 
Relative Humidity (leaf pulling, shoot 
positioning)

•Fungicide applications – Immediate PreImmediate Pre--
Bloom,FirstBloom,First PostPost--Bloom, Second PostBloom, Second Post--
Bloom  [may need to start earlier]Bloom  [may need to start earlier]

•Resistance Management Plan



2008 NY2008 NY--PA GuidelinesPA Guidelines



Downy Mildew

Midwest Grape Prod. Guide + LPB



• Can infect all green, actively growing parts 
that have mature, functional  stomates.

• Winters as dormant spores within infected 
leaves on vineyard floor. 

• Primary spores splashed in rain and > 52F  
(Primary inoc. from w/i vineyard)

• Secondary spores -- only produced at night 
when relative humidity is high (>95%);can 
be blown great distances - blown into 
vineyard; infect in morning when plant is 
wet.

DownyDowny MildewMildew



•Generational time = 4 days in ideal conditions 
(temps mid- to upper- 70F) explosive  disease 
development

•Leaves lose suscept. at the time they are fully 
expanded.

•Fruit remain susc. as long as stomata on the 
surface are functional; fruit lose sucept. to 
infection by midsummer

•Eventually, severely infected portions of the vine 
wither and die.

DownyDowny MildewMildew



•Premature defoliation is a serious problem, 
because it predisposes the vine to winter injury. 
It may take a vineyard several years to fully 
recover after severe winter injury.

•Frequent rainfall and high humidity are the most 
important environmental factors promoting 
downy mildew epidemics.

• In general, vinifera (Vitis vinifera) cultivars are 
much more susceptible than American types; the 
French hybrids are somewhat intermediate in 
susceptibility

DownyDowny MildewMildew





• Any practice that improves air circulation and 
speeds drying w/i canopy will help 

• Spring cultivation to bury fallen leaves

• Focus of management:

(1) preventing early disease establishment and 
cluster infections during the prebloom and early 
postbloom periods

(2)  limiting secondary spread on the foliage during 
the summer

DownyDowny MildewMildew



2008 NY2008 NY--PA GuidelinesPA Guidelines



http://http://pss.uvm.edu/grape/IPM/AnInitialIPMStrategy.pdfpss.uvm.edu/grape/IPM/AnInitialIPMStrategy.pdf





Effective Disease ManagementEffective Disease Management

•Knowledge about the Diseases -- when are critical 
times to manage based on their disease cycles

•Knowledge about the relative susceptibility of the 
varieties to specific diseases 

•Knowledge about what cultural factors can impact 
disease development

•Knowledge about what materials are effective

•Knowledge about fungicide resistance management







Pesticide Alternatives 

– Cultural Practices -

-Cultivar resistance

-Sanitation (mummies, overwintered 
infected leaves)

-Pruning, Shoot Positioning, Leaf Removal 



2008 NY2008 NY--PA GuidelinesPA Guidelines



Pesticide  ConsiderationsPesticide  Considerations

•• EfficacyEfficacy
•• Spectrum of ActivitySpectrum of Activity
•• Applicator RiskApplicator Risk
•• Resistance ManagementResistance Management
•• NonNon--Target ImpactsTarget Impacts
•• Sensitivity of Plant  to  MaterialSensitivity of Plant  to  Material
•• Label RestrictionsLabel Restrictions
•• Cost Cost 

IPM News, May 19, 2006 



Learn from Experiences 

in other 

Grape Regions

New New 

Cold Climate Grape IndustryCold Climate Grape Industry



““High RiskHigh Risk”” -- Fungicide  ResistanceFungicide  Resistance

•Sterol Inhibitors - includes Rally,  Elite, 
Procure, Rubigan, Vintage

•Strobilurins - includes Sovran, Flint, Abound  
[Note: Pristine is a combination product which contains 
both a strobilurin fungicide and a carboxin fungicide]

•Anilinopyriidine - includes Scala, Vangard

•Phenylamide - Ridomil products

•Dicarboximide - Rovral



Fungicide Resistance

Reduced sensitivity of a fungal population to a 
pesticide =  resistance.

Reduced sensitivity is thought to be a result of 
genetic mutations which occur at low 
frequencies (1 in  1,000,000 or less) in a 
pathogen population  or  of naturally occurring 
sub-populations of resistant individuals



•Source:  http://grapes.msu.edu/pesticideResist.htm



ResistanceResistance Management StrategiesManagement Strategies

SterolSterol--Inhibiting FungicidesInhibiting Fungicides
•Limit the total number of  SI applications to a 
maximum of 3 sprays per year

•Maintain full recommended rates on the vine (i.e., 
full rates in the tank PLUS good spray coverage.

•Do not use the SI fungicides if more than a very 
modest amount of powdery mildew is present

•Do not exceed 14-day spray intervals, even when 
labels allow it



ResistanceResistance Management StrategiesManagement Strategies

Strobilurin FungicidesStrobilurin Fungicides
•Make no more than a total of 2 strobilurin 
applications per year

•Use appropriate label rates and spray 
intervals

•Assure thorough spray coverage



Fungicide “Class” or “Family”
•You need to know what fungicides belong to the same 
“class” so that you can limit the total use of that class  
(e.g.,  1 application of Rally + 1 application of Elite = 2 
SI sprays)  

•You need to know what fungicides are unrelated or, in 
other words,  are in a different class, when you choose 
a fungicide for rotation. 

•Note:  There are some fungicide products that are 
actually a combination of two fungicides.  If a sterol-
inhibiting fungicide or strobilurin is in the mix, they 
should be counted in the total number allowed per 
year per fungicide class.   



Two Disease Two Disease ““ConceptsConcepts””

•• The Disease TriangleThe Disease Triangle
plant plant –– pathogen pathogen –– envenv..

•• If you see symptoms,   If you see symptoms,   
you have missed the boat !you have missed the boat !



• Grape Phylloxera (leaf form)
• Grape Berry Moth
• Grape Leafhopper
-----------------
• Rose Chafer
• Japanese Beetles
• Etc.

Grape Insects



Phylloxera – Leaf Form

OSU Fact Sheet

Management

•Immediate Pre-Bloom 
and First Post-Bloom 



Grape Berry Moth

Webbing of the grape
berry moth larvae.

Substantial damage caused 
by the grape  berry moth.











http://www.nysipm.cornell.edu/publications/grapeman/hpprform.pdf



http://www.nysipm.cornell.edu/publications/grapeman/mothform.pdf





2008 NY2008 NY--PA GuidelinesPA Guidelines



High Quality High Quality 
WineWine

starts withstarts with

High Quality High Quality 
GrapesGrapes



Thank you



Announcement
NEW EPA-Funded Project

Focus:

•Ecologically-Based IPM

•Reducing Pesticide Risks in 
Cold Climate Winegrape 
Production



Resources for Presentation

•http://ohioline.osu.edu/b919/index.html

•http://www.nysipm.cornell.edu/factsheets/grapes/ 

•http://www.nysaes.cornell.edu/pubs/fls/OCRPDF/13
8a.pdf

•http://grapes.msu.edu/pesticideResist.htm

•http://ipmguidelines.org/grapes/

•http://pss.uvm.edu/grape/IPM/AnInitialIPMStrategy.
pdf

•http://pss.uvm.edu/grape/IPM/

http://ohioline.osu.edu/b919/index.html
http://www.nysipm.cornell.edu/factsheets/grapes/
http://www.nysaes.cornell.edu/pubs/fls/OCRPDF/138a.pdf
http://www.nysaes.cornell.edu/pubs/fls/OCRPDF/138a.pdf
http://grapes.msu.edu/pesticideResist.htm
http://ipmguidelines.org/grapes/
http://pss.uvm.edu/grape/IPM/AnInitialIPMStrategy.pdf
http://pss.uvm.edu/grape/IPM/AnInitialIPMStrategy.pdf
http://pss.uvm.edu/grape/IPM/
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