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G0 through the growing season
and point out the key times to
manage these diseases

ePoint out some materials used to
manage them, and

e|ssue of resistance management.



Cold Climate Grape IPM - Resources

‘ &) Cold Climate Grape Production, University of Vermont Extension - Netscape Browser \ZHEHX
B Bwh O b 2007 IPM Newsletters and Vinewatch
¢-4-9 4 [ searc | [ [ heptipss om el gy v @ o < @
Personal - D‘ 57°@ 2 Webmal @ 5% [ personal Booknarks~ (iR file:ff/Ce/Dacuments20ands205ettings LT atian®: 20D ata/Microsoft/Inkernet . 20E: Quick?20Launchhietscapets 20Browser k. 33| Jul! 16, 2007 - Newsletter
+) [ zonawebcan ][] Cold Cimate Grape Productio.. ) (3 i June 22, 2007 - Newsletter
May 24, 2007 - Newsletter
April 5, 2007 - NMewsletter

R Cold Climate
EXTENSION Grape Production 2006 IPM Newsletters and Vinewatch

Sept. 12, 2006 - Vinewatch

August 22, 2006 - Newsletter

August 8, 2006- Newsletter

July 27, 2006 - Newsletter and Vinewatch
July 10, 2006 - Newsletter

June 16, 2006- Vinewatch

————

June 2, 2006 - Newsletter

———————

May 23. 2006 - Newsletter

Home Page May 19, 2006 - Newsletter
Integrated Pest Management (IPM} is a sustainable approach to managing pests which combines biological, cultural, physical, Mav 4. 2006 MNewsletter
and chemical tools in a way that minimizes economic, health, and environmental risks. (Nationai Coalition on IPM) May 4, LOUB - -

At Integrated Pest Management - IPM
IPM

A Special Request...

Newsletter + Will you help me? | would like your evaluation of the IPM component of this website, including the IPM Newsletter and Vinewatch. It
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Organic IPM Information ...
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+ Organic Integrated Management of Grape Diseases - by Mike A, Ellis and Mizuho Nito, Ohio State University

+ Mid-Atlantic Vineyards Grape IPM - insect pest fact sheets along with information on biological control
+ Grape IPM n the Northeast - by T. Weigle and J. Kovach, Cornell University + Qrganic Graps Production - an ATTRA publication written by Rex Dufour

+ PestManagement in the Vineyard - Michigan State University + Organic Viieulture inNew York ~a 1695 repo it

+ Diagnosing Problems and Scouting Vineyards - Michigan State University - includes information on diagnosing diseass, insect,
physiological conditions and nutritional disorders + Organic and BioDynamic Graps Production a power point presentation by Kathleen Delate, lowa Stats University

+ Midwest Grape Production Guide, Bulletin 91905 --a comprehensive resource which includes IPM information as well as
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Anthrachose

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.

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

eYoung leaves are more susceptible to infection than
older leaves

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



Anthracnose
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Fungjcide Specifics

Consult:

ehttp://ipmguidelines.org/grapes/



Please Note:

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.
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PROMOopPSIS
eCool weather fungus

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

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

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

eRachises 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.



PROMOopPSIS

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

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

eFruit Infections remain latent until late summer or
preharvest.

eThe 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.



Black Rot vs Phomopsis

Difference between BR and Phomopsis
on the fruit 1s 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.



Phomopsis

eRemove 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 !

Infected Dead Canes and Brush Piles



Phomopsis

eMost effective: captan, mancozeb,




2008 NY-PA Guidelines

Table 3.2.2. Effectiveness of fungicides for management of grape diseases’.

Fungicide

Phomopsis cane

Dowmny Powdery Botrytis
and leaf spot Black rot mildew mildew bunch rot
azoxystrobin ( Abound) "y e T T
boscalid (Endura) 0 0 0 4 RN T
boscalid + pyraclostrobin ( Pristine) -+ ey R a B
captan (Captan. Captec) b X o o +
cyprodimil (Vangard) 0O 0 0 7
dihydrogen potassium phosphate (MNutrol) 0 i 1] i 0
fenarimol (Rubigan, Vintage)' 0 P 0 0
fenhexamid (Elevate) 0 0 0 + ———
ferbam — 4 it 0 0
fixed copper (several formulations) and lime® b + -+ B 0
iprodione (Rovral)® 0 0 0 0 ++
kresoxim-methyl (Sowvran) - -+ ++ " =k
mancozeb (Dithane, Manzate, Penncozeb) 44 -4+ -+ E 0
mefanoxam (Ridomil)* d d e R d 0
myeclobutanil (Nova, Rally)' 0 -+ 0 =+ 0
phosphorous acid (various formulations) 0 0 gtk 0 0
potassium bicarbonate (Kaligreen, Armicarb 100) 0 0 0 (1]
pyrimethanil (Scala) 0 L] 0 +7 L
quinoxyfen (Quintec) 0 ] 0 -+ 0
spray oil (JMS Stylet, PureSpray) 0 0 0 e e 0
sulfur (several formulations)e ¢ 0 0 4 0
tebuconazole (AElite, AOrius)” 0 Y 0 BN 0
thiophanate-methy! (Topsin-M) — ' 0 h h
trifloxystrobin (Flint) i Aoy 4 L IPITE R
triflumizole (* Procure) 0 7 0 4 0
"These ratings are relative rankings, based -:.:z:-':l;nulur:-t *"I"I:'HL'Ul:nr: rates, good *F‘l;i:}TL‘_-1;~'&;:z!;!=?. and proper spray l_”_.”.-‘.”g Actual h:xcl.--'- of disease
control will tLL '_"”:!'-_"'-‘ ed by these factors in addition to varietal susceptibility and diseasc pressure., .
[Key: v excelien o0 goed 4+ moderate R e .

slight

0 not effective I
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Black Rot

*One of most serious diseases of grapes in eastern US

eQOverwinters 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

e eaves - susc. for about 1 week after they unfold

eFruit - 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



Infections with fungicide is from immediately
prior to bloom through three to four weeks

after bloom.

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



eCanopy Management

eFungicide applications — Immediate Pre-Bloom
and First Post-Bloom; Second Post-Bloom

e|f more than a trace level of BR Is observed -
sprays should continue through end of July If
conditions are suitable for infection (wet)



2008 NY-PA Guidelines

Table 3.2.2. Effectiveness of fungicides for management of grape diseases’.

Fungicide

Phomopsis cane

Dowmny Powdery Botrytis
and leaf spot Black rot mildew mildew bunch rot
azoxystrobin ( Abound) "y e T T
boscalid (Endura) 0 0 0 4 RN T
boscalid + pyraclostrobin ( Pristine) -+ ey R a B
captan (Captan. Captec) b X o o +
cyprodimil (Vangard) 0O 0 0 7
dihydrogen potassium phosphate (MNutrol) 0 i 1] i 0
fenarimol (Rubigan, Vintage)' 0 P 0 0
fenhexamid (Elevate) 0 0 0 + ———
ferbam — 4 it 0 0
fixed copper (several formulations) and lime® b + -+ B 0
iprodione (Rovral)® 0 0 0 0 ++
kresoxim-methyl (Sowvran) - -+ ++ " =k
mancozeb (Dithane, Manzate, Penncozeb) 44 -4+ -+ E 0
mefanoxam (Ridomil)* d d e R d 0
myeclobutanil (Nova, Rally)' 0 -+ 0 =+ 0
phosphorous acid (various formulations) 0 0 gtk 0 0
potassium bicarbonate (Kaligreen, Armicarb 100) 0 0 0 (1]
pyrimethanil (Scala) 0 L] 0 +7 L
quinoxyfen (Quintec) 0 ] 0 -+ 0
spray oil (JMS Stylet, PureSpray) 0 0 0 e e 0
sulfur (several formulations)e ¢ 0 0 4 0
tebuconazole (AElite, AOrius)” 0 Y 0 BN 0
thiophanate-methy! (Topsin-M) — ' 0 h h
trifloxystrobin (Flint) i Aoy 4 L IPITE R
triflumizole (* Procure) 0 7 0 4 0
"These ratings are relative rankings, based -:.:z:-':l;nulur:-t *"I"I:'HL'Ul:nr: rates, good *F‘l;i:}TL‘_-1;~'&;:z!;!=?. and proper spray l_”_.”.-‘.”g Actual h:xcl.--'- of disease
control will tLL '_"”:!'-_"'-‘ ed by these factors in addition to varietal susceptibility and diseasc pressure., .
[Key: v excelien o0 goed 4+ moderate R e .
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Powdery Mildew

LPB and APS pictures




eFungus can infect all green tissue.

PM may reduce wine quality even though yield is not
affected.

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

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

eGenerational 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.



eFungus Is on surface

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

eBerries 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.

eVinifera and some hybrids remain suscept. until bunch
closure or slightly after.
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eThe most critical time to control fruit infection
with fungicides is from immediately prior to
bloom through two to four weeks after bloom.

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

|t 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

eCanopy Management — Sun exposure,
Relative Humidity (leaf pulling, shoot
positioning)

eFungicide applications — Immediate Pre-
Bloom,First Post-Bloom, Second Post-
Bloom [may need to start earlier]

eResistance Management Plan



2008 NY-PA Guidelines

Table 3.2.2. Effectiveness of fungicides for management of grape diseases’.

Fungicide

Phomopsis cane

Dowmny Powdery Botrytis
and leaf spot Black rot mildew mildew bunch rot
azoxystrobin ( Abound) "y e T T
boscalid (Endura) 0 0 0 4 RN T
boscalid + pyraclostrobin ( Pristine) -+ ey R a B
captan (Captan. Captec) b X o o +
cyprodimil (Vangard) 0O 0 0 7
dihydrogen potassium phosphate (MNutrol) 0 i 1] i 0
fenarimol (Rubigan, Vintage)' 0 P 0 0
fenhexamid (Elevate) 0 0 0 + ———
ferbam — 4 it 0 0
fixed copper (several formulations) and lime® b + -+ B 0
iprodione (Rovral)® 0 0 0 0 ++
kresoxim-methyl (Sowvran) - -+ ++ " =k
mancozeb (Dithane, Manzate, Penncozeb) 44 -4+ -+ E 0
mefanoxam (Ridomil)* d d e R d 0
myeclobutanil (Nova, Rally)' 0 -+ 0 =+ 0
phosphorous acid (various formulations) 0 0 gtk 0 0
potassium bicarbonate (Kaligreen, Armicarb 100) 0 0 0 (1]
pyrimethanil (Scala) 0 L] 0 +7 L
quinoxyfen (Quintec) 0 ] 0 -+ 0
spray oil (JMS Stylet, PureSpray) 0 0 0 e e 0
sulfur (several formulations)e ¢ 0 0 4 0
tebuconazole (AElite, AOrius)” 0 Y 0 BN 0
thiophanate-methy! (Topsin-M) — ' 0 h h
trifloxystrobin (Flint) i Aoy 4 L IPITE R
triflumizole (* Procure) 0 7 0 4 0
"These ratings are relative rankings, based -:.:z:-':l;nulur:-t *"I"I:'HL'Ul:nr: rates, good *F‘l;i:}TL‘_-1;~'&;:z!;!=?. and proper spray l_”_.”.-‘.”g Actual h:xcl.--'- of disease
control will tLL '_"”:!'-_"'-‘ ed by these factors in addition to varietal susceptibility and diseasc pressure., .
[Key: v excelien o0 goed 4+ moderate R e .

slight

0 not effective I




Mildew
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Dovvriy Mildew

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/i1 vineyard)

Secondary spores -- only produced at night
when relative humidity is high (=95%0);can
be blown great distances - blown into
vineyard; infect in morning when plant is
wet.



Do)y Mildew

eGenerational time = 4 days In ideal conditions
(temps mid- to upper- 70F) - explosive disease
development

e|_eaves lose suscept. at the time they are fully
expanded.

eFruilt remain susc. as long as stomata on the
surface are functional; fruit lose sucept. to
Infection by midsummer

eEventually, severely infected portions of the vine
wither and die.



Do)y Mildew

ePremature 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.

Freguent rainfall and high humidity are the most
Important environmental factors promoting
downy mildew epidemics.

e In general, vinifera (Vitis vinifera) cultivars are
much more susceptible than American types; the
French hybrids are somewhat intermediate In
susceptibility
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ny practice that improves air circulation an
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



2008 NY-PA Guidelines

Table 3.2.2. Effectiveness of fungicides for management of grape diseases’.

Fungicide
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and leaf spot Black rot mildew mildew bunch rot
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Integrated pest management {IPM] 15 3 susiainable approach to managing pesis which
combines bloleglcal, culiural, physical, and chemieal tools In & way ihat minimizes
sconamic, heallh, and envionmental rsks. |PM i based on knowledge Euch as
nowledge about the bislogy of the diferent p=sts, how they Interast with the crop, and
now the environment'weather affects tis interaction.  1PM |5 also Informatien-driven
Ingluding Information an the development stage of parikcular pests, slze of the pest
populaiion | Le., whelner threshold levels have been reached that require &chion), and
whether there are sufficlent natural predators In your vineyard which might manage a
pest siuation without your Inservention.  Mote that "pests” nat only refer to Insscts but
also to ather arthroposs such as mies, pathogens that cause desase, weeds. and
wertebrate pasts such aE birds, woks, raccoons, deer, ele.

Is [Pl organicT It can be depending en whal management fools and options are
used. It 15 3n approsch to managing pesis (hat Is compailbie with “sustainable”
agriculiure and “arganic” agriculiure.

AS 3 new cokl cmale WINegraps grOWer, ¥ou are On 3 Very sieSp leaming cunve
regarding 3l 35pects of production.  IPM IS only one area of managemens, albet an
Important one, that will mpact your production and proftanilty. Qualty wine comes
Tom QualYy grapes and 1P IS an Importart facier In e praduction of qually grapes.
Thers are numerous olseases and nsect pests whlch will nesd o be managed
afzciivaly duning the growing s2ason.

Tne folawing |5 @ “strategy”, 1.e., a plan. to get up 10 speed quickly In your knowledge
of ihe Vanous dIEe35es and NE2CtE tat can signiicantly IMpact grape production.

1. Read. A stariing poinf would be fhe [P Primer which Infroduces some basle
concepts and companents of an IFM program.  Alsc. reading Ihrough past lssues of the
Cold Climate Grape IFM Mewsledler and Vinewatch will give you an klea of what
di5£3E2E and IN5ELTE Nave DE2N OD5ENEd 1N VEMMONT VINeyans over ine past few y2ars
and will prowide pictures and INks 5o frtner Information.  Studyng misease and Insect
Facl SNeels to DECOME familar win ine varous slages of dissace and Ingect
development and key Umes for managemert arz very Imperant — Inks te fis
INformaton can be folnd on tne Colo Climate |PM webpags ang within s artcle.

il |

L0

SS.uvm.edu/grape/ZiIPV/ZAninitiall P




Moo= that the program assumes reskEsiamnce has not Se=v=sloped o the sbtercEinhieibo
Zlass of Tunglkcldes and the sirobllendn fSunglcldes.

An Example of a “Skeletal™ Disease Programm
for Cold Hardy Cultivars
wehich can be Modified to Y our Conditions

Srage oot - A Fuongicide DDolaffE] for soeciine diseases isoeo)

5 _ g ghoot - Mancozel [for Phomopsis, Slack Rol (BR), and Dowry RIloew
(DRAY]

Immadiate Pre-Bloom (o Early Bloom - HMNMowva [PFowdery Midew [PR). BR] =
Mancozeb [BER, DM, PFnomopsis]

1 Pogst-Silcom (10-14 days Trom laei spray}) - Howva [FR, BR] - Mancozebh [BR.
Dad . Phamopsis]

2™ pogt-Bloom (10-14 day= from laat spray) - Sowvran or Abound* or Priatine®
[BR. Ok, PR] [Thes= are 'oig guns'; wse T have very favorable weather for disease
OR  Sulfurs [Ph] + Mancozeb [SR. O] [ cutside 56 davs o narvest and & unaser the
maximum amount allowed per season par acre] OR Sulffur[Pid] - Captan [D8d4] [nobs
captan has a restricied-entry Inkerval of 72 — 96 hours] [“Sencies polential phybaotaxicl
Issues - check labels]

Addiflonal Summear Sprays - possible opllons Include Sulfur Tor PR, Captan OR
a phosphonate product for 1N

Fead denoies criiical pericd Tor diseass management

For rates of materalks and furher detalls se= tha
Mew York and Pannaylvanla Past Management Guldallinss

Mobe: IF yaur vineyard had & Phomopsls or Elack Rot problem last wear,
the first spray shouwld go on earller, at 3= 5° shoot growth.

SLWWSYSE RELAD PESTIECIDE LASELS WERY CTAREFLULLY
— THE LASEL IS THE L&YW ON HOW THE MESTERILIAL S &WH BE WSED—




Effective Disease Management

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

eKnowledge about the relative susceptibility of the
varieties to specific diseases

eKnowlec
disease 0

eKnowlec

eKnowlec

ge about what cultural factors can impact
evelopment

ge about what materials are effective

ge about fungicide resistance management
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Disease Identiication Sheet No. 102GF5G-02

fanic)

Grapevine Fowdery

Wayne F. Wilcox

G 1P
Diseida | dentfication Bhest ho. 5

dOWI‘I}" mildew
Plgmapers viticola (Bark. & Curt] Barl,

INTRODUCTION

Downy mildew, a fungal disease na
America, atlacks most specees of wikd 2
graps. The disease was inacvertendly in
Ewrapsan wineyards in the late 18705 w
taled the European grapa, Vills windlar,
erally mare suscegtibla 10 tha disaasi
American grapes. Today, the diseass ca
grapevines n mast reglons of the worlc
during the growing season. The lungus
yield losses by rofting inflorescances,
shaots, and indirect kasses by promaturg
vines whach incrooses ihair susceptib
imjury and dedays riponing of the frult.

SYMPTOMS AND SIGNS

Plasmopara vitleols can inect all gi
grawing paris od tha ving thas have matu
stomata {1iny pores ar opanings) whicha
exchangs an plard bssueas. Leavas devel
preen lesions on their Uper surtacas 7
irtaction {Fig. 1), A8 lesicns expand, the

N Bfcen, Aecratic of motled (Fig. 2). White,
“downy” sparulation of the fungus Torms on 1he lower

[P Ot AT I U S Y S Y IS Y

Disease Idermificatian

-
GRAPES

CORNELL COOPERATIVE EXTENSION

Dieease Identification Sheet Mo 102GF5G-04

GRAPES -

Phomopsis Cane and
Leaf Spot of Grape

Fhomopsis whcma (Sace.) Sacc

145 il A Cooperative Fxdenslon
J. W. Pscheidt and R. G, Pearson
Department of Plant Pathalogy

NYS Agricutural Experiment Staion
Cormell Unnversity

Symiptems and Signs
Al i T s
Phomopes cane and leaf spol, onoa known as “dead arm,” isa
GO iSage i FCaL FEQiong of e worg whans vitou hura is
practiced, Savarcly niected keaves ae msshapen, yellow, and
fall from the vine premaluraly. Infectad rachiss ana biittle 5o that
portions of e cluster may fall of befans raresst, Inheciad It an
discolored and can drop o the ground belore maturiy. When
incidence of the dissase i high, snog kosses of 10040 percent
aan ooour.

. Bongatsd lsiana on patich.

Fig.4. peiinlen caues boves o aag and wik.

Fig. & Shock and prilcls lesions from speresin
mummiss sHscks s wirs.

Pig. & Elkgiical lwion on sheei,




Relatlve Disssas Ratings for Wine Sraps warlstles Grown In Varmont
Lorralne P. Serkett
Univareity of Wearmont

Dacambsr 20, 2007
Wpdabed Suly 2018

A Wark in Progress._ .

+ sighfly suscepibie; ++ modersiely suscegtive; +++ highly suscepiibie

Elaok Fowdary | Downy | Eolryllc | Argular | Phomopsis Antaracnoce
[ by FMildew Lt
Baorab
-+

-

—
R

Sapval

Fed

Wnite

-
-

+*

Widal

I$+1444+44141I¢¢i++444
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Whgniohes - -
TRESCOUrGeE: Wiidwes: Graps Prodociion Guolds, Swbesin 818, DU, CZ0DE: Hew vork and
Femncylvanla Pect KMeamagsmar? Suldslimess Tor Srapss: I004; SCharacterichos of Cold Hardy
‘Araps Culdvars™, Dr. Paul Domefo, Stafe U 2 - mmd oboarvadions from Vermssnt

Acknowledgement The Cold Climate Srape Program has been funged, in pan,
by an ERPA Peslclge Environmenial Siewardship Sramt.




Pesticide Alternatives

— Cultural Practices -

-Sanitation (mummies, overwintered
Infected leaves)

-Pruning, Shoot Positioning, Leaf Removal



2008 NY-PA Guidelines

Table 3.2.2. Effectiveness of fungicides for management of grape diseases’.

Fungicide

Phomopsis cane

Dowmny Powdery Botrytis
and leaf spot Black rot mildew mildew bunch rot
azoxystrobin ( Abound) "y e T T
boscalid (Endura) 0 0 0 4 RN T
boscalid + pyraclostrobin ( Pristine) -+ ey R a B
captan (Captan. Captec) b X o o +
cyprodimil (Vangard) 0O 0 0 7
dihydrogen potassium phosphate (MNutrol) 0 i 1] i 0
fenarimol (Rubigan, Vintage)' 0 P 0 0
fenhexamid (Elevate) 0 0 0 + ———
ferbam — 4 it 0 0
fixed copper (several formulations) and lime® b + -+ B 0
iprodione (Rovral)® 0 0 0 0 ++
kresoxim-methyl (Sowvran) - -+ ++ " =k
mancozeb (Dithane, Manzate, Penncozeb) 44 -4+ -+ E 0
mefanoxam (Ridomil)* d d e R d 0
myeclobutanil (Nova, Rally)' 0 -+ 0 =+ 0
phosphorous acid (various formulations) 0 0 gtk 0 0
potassium bicarbonate (Kaligreen, Armicarb 100) 0 0 0 (1]
pyrimethanil (Scala) 0 L] 0 +7 L
quinoxyfen (Quintec) 0 ] 0 -+ 0
spray oil (JMS Stylet, PureSpray) 0 0 0 e e 0
sulfur (several formulations)e ¢ 0 0 4 0
tebuconazole (AElite, AOrius)” 0 Y 0 BN 0
thiophanate-methy! (Topsin-M) — ' 0 h h
trifloxystrobin (Flint) i Aoy 4 L IPITE R
triflumizole (* Procure) 0 7 0 4 0
"These ratings are relative rankings, based -:.:z:-':l;nulur:-t *"I"I:'HL'Ul:nr: rates, good *F‘l;i:}TL‘_-1;~'&;:z!;!=?. and proper spray l_”_.”.-‘.”g Actual h:xcl.--'- of disease
control will tLL '_"”:!'-_"'-‘ ed by these factors in addition to varietal susceptibility and diseasc pressure., .
[Key: v excelien o0 goed 4+ moderate R e .

slight

0 not effective I




Pesticide Considerations;

U Efficacy

J SPEectitimi ot ACtVity,
JAPpPIICALOIE RISK

e Resistance Management
SINOREIEIGEINPECHS

o Sapsinviny af Plept i yleiierel
MEEEINRESIHICIONS

- Cost

IPM News, May 19, 2006
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Colal Climate Grape: lndustry

Learn from Experiences
In other

Grape Regions



“High Risk™ - EFungicide Resistance

eSterol Inhibitors
Procure, Rubigan, Vintage

- Includes Sovran, Flint, Abound

[Note: Pristine is a combination product which contains
both a strobilurin fungicide and a carboxin fungicide]

- Includes Scala, Vangaro
- Ridomil products

- Rovral



Fungicide Resistance

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



ap-plli:atln b -;.r.-l.l I, : survive

Pests eating . .,||| 1

Fate %*

Pesticide

_application

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




Resistance Management Strategjes

terol-1nnibiting Fungicides

eLimit the total number of Sl applications to a
maximum of 3 sprays per year

eMaintain full recommended rates on the vine (i.e.,
full rates In the tank PLUS good spray coverage.

Do not use the Sl 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



Resistance Management Strategies

eMake no more than a total of 2 strobilurin
applications per year

eUse appropriate label rates and spray
Intervals

eAssure thorough spray coverage



*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
S| 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.

eNote: 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.



Twe Disease “Concepts”

Fala i = (o el = - ' =
plant — pathogen — env.

e |f you see symptoms,
you have missed the boat !



- Grape Insects

e Grape Berry Mo
 Grape Leafhopper
e Rose Chafer

e Japanese Beetles
e Etc.



Phylloxera — Leaf Form

o eImmediate Pre-Bloom
' * and First Post-Bloom

Winter Egg

Sexual /_.EH w T

Cycle on
leaves

OSU Fact Sheet

Figure 1. Life cycle of grape phvlloxera, Dakiulosphaing vitifoliae (Fitch), (after Williams, 1938). (A) Wmter egg, (B) foliar form (Gallicola), (C) root
form (radicola) rged adult, (E) sexual




Grape Berry Moth

¥
e *
w ST .
. "

Oy

Substantial damage caused

Webbing of the grape
s Jrap by the grape berry moth.

berry moth larvae.



Graps insect iPW
Inspct | Gandlcation Sheel Mo 4

grape leathopper

Erythronawa comas (Sayh

INTRODUCTION

Thran leathopper spacias can ba tound feading on
grapes in tha Northaast, Enpthronsurg comag (Sayl,
commanly known as the grage leafmoppar (GLH) £,
tricincta Froh, tha thresbanded leathopper, And
Empoasoa fabae (Harris), the potato leathoppar. Ot
1he two Eryronowa speoies, E. comas is the domi-
nantspecies in mos1 areas of the Northeass. In contrast
1o theGLH and E. tricinafa, the pataio leathoppar does
notoverwinber inthis area. 12 1s an annual megrant from
the south and usually appears around mid-Jura in this
reghan. n someyears £ fabas can bamara dasinscstive
than the GLH.

The GLH has 1 1/2 10 2 genarations par yaar. 11
averwiniers as an adult in non-gultivabed areas adja-
cent 1o vinayards, prefeming dry, elwvated, shatened
sites with accumulations of plant debris. ‘Wide luchua-
ficns in sbundance bebween lacalities and from year b
Wear are comemon.

THE ADULTS

Ag apring 1emperatured in May reach the mid-B0s,
the ovsrainbanng adulls amange [ram hikamiation and
begin feeding on varicus plants auch aa sirawbanry,
the wamous berry bumhes, catnip, Yirginia creapar,
burdock, beech, and sugar maple. The leafhoppan
miats but don reprodsce on (kess plama, Thay femain
thara until new growlh develops in the vingyard, In
western NY, migratsn W b Qraps vines baging inlate
May and cenbmues through mid-July,

Gengrally, the 3 mom lang adults emarse 11om hibar-
nation with a reddish-orange caloring which changes
1o vellow when hey begin feeding, The summsr Torm
af the GLH adult is pale yellow wilh (hrés BIRcK Spats
and some rig-zag lines of deapsr yallaw on 1ha fare-
wings [Fig. 1]. As the sessan continues the markings
daren and just priof to hibermalion the inge:t Da-
somes salmor-celared gverall with red eyas (Fig. 2).

The GLH i faund in the vineyard indo the fall. Migra-
lign b Gwerwinlsing aites baging the latter part aof
Oetgber ard continues into Decembsar

THE EGGS

Tha eggs of the GLH ana laéd singly just barsaath the
apldarmis on tha undes|de of the graps leat preduaing
& slighit Bilister. Thigy ane finy {008 men in diam.}, cobars
kass, and slighily baan-ahapad. Egg laying usually be-
Qirs during mad= o 1ala Juns

AR B -

HympEa Al

+

Instar
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New York's Food and Life Sciences Bulletin
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Risk Assessment of Grape Berry Moth and
Guidelines for Management of the
Eastern Grape Leafhopper

T. E. Martinson, C, J. HolTman, T, I. Dennehy, 1. 5. Kamas, and T. Weigle

Depamment of Entomology, Mew Yiork Stnie Agricultural Experiment Station
Comell University, Geneva, NY 14456 and
Comell Cooperative Exiension, Vireyand Laboratory, Fredoeeds, Mew York 14063

N

INTRODUCTION AND BACKGROUND

Several Eactors bave prompoed the: resvalustonod contml
reotmmendatices fof key pesis of grapes in recent years
FireL. the cosis of insect chies and theirapplication have neen
sibstantialy, Gimowers who mpmve the efficiency of heir
usenl pesticides can realfere sigrificant savings in production
omsts. Second, grape processons L responded G consumer
diesines o minimies pesticide residues in food by promaoting
jedicious wsr ol pemicides. Finally, increased genvemmental
nifictions. fegarding wihat pesticides can he used in vine-
vards and hie they may he used may mcrease the overall
A&ffculty that groswems encounier when wang pesticides. The
resmali of these factors is that whille producens and proGesson:
continue i regain: control ol coonomically-damaging pesis,
thiis now mezst be ackieyed wilh U leas amount of peticide
poesinle. Th Greape Berry Math Risk Assessmem Program
wrs dinvghopsed b adidpess thess concems. In this pablication
wi describe hovw Risk Assessmen can be used io mainiin
acceprablecontend of grape berrymothiand the Easiem griape
leafhopper while mimimizing use of insecticides.

(Garape berry moth (GBM), Endopiza viteana, isthe most
impatant pestof grapes in Mew Yok Seate. The lrvsl siage
af this small moth benzs inbo grapes and loeds within devel-
omng bemies, A |oog-stanchng dation Torcomtmd-
ling grape berry moth wis 10 apply thies Insecticide pryvs,
propery timed, ookill &2 and newly-hached larae hefoe
they bore intn the fng. Recent msearchon GBM ecology and
conirol Tevealed that an estimated SI percent of the insedi-

cides wsed o comtnl GEM could be eliminaed by using &e
newly-developed GEM Risk Assesement Frogram, GEM
Risk A sscssmant was firs presesasdeo growers in 1957 in the
Miw Yok Food and Life Sciences Bulletin Mo, 1390, Since
1987, thits miethod of (THM control bas endergane extensive
mmmmmmmmvm Re-
sulis af these vineyand i henzin and dirmon-
mmmhhmnmmmwm
the mecessary contrl ol GEM while subganially reducing.
insecticide use, Reducing inseomcide we in vineyards has
caused spme growers i be concemed aboul the possihility
that other pest problems might increase. They ae concemed
mnsi abows increases inodamage caused by the Easiern grape
leafhopper | Ervehroneera comer). Research addnessing this
questiom, contducted in 1989 and 1990, showed (hat grape
leafhappers can easilly e maniioeod and corerllied. Tn this
hﬂklnlmmmlﬁmhﬂrmﬂﬂmWMﬁm
OB M Risk Azsesamin Program andp -
mmmmwnrmhqﬂngmp:l;ﬂqm-
Use of these methods will corssituie anather step aken by
ETape grOweTs [0 move ey from past praciices of mutine
application of preventative nsecticide reaiments.

WHAT IS THE GRAFE BERRY MOTH
RISK ASSESSMENT FROGRAM?

Biisk Assezmmiens forgrape e rry mioth oon ol is amethod
of glassi fying vineynnd hiocos hesed on famorsthat influence



Vineyard Characteristic ' Risk rating

Vineyards (or areas within vineyard) with
a history of GEM preblems, often more i
than 6% damaged clustars in July High Risk

l No
Vineyards or porions of vineyards
adjacant o woodad areas or hadgenows

1 Mo
Vineyards with prolongad wintar snow

covar of in areas whare winter temp-
araturas ars mild (zuch as lake plalns) High Risk

l No
Wineyards that have ail three of the
folizwing characieristics:

1. Vineyards without wooded adgas in
open settings.

2. Locations where prolonged winter
SNOW COVEr S ram.

3. Vineyards saldom having GBEM
prablems, usually below 6% damaged
clusters in July and balow 29 damaged
bemias at harest,

l No

Vineyards not doscribad above Yes | Intermediate Risk

1 Thesa figk calagaiat apoly fo procassing grapes, whare the industry standard for acceptabls GBM Damago
I8 2% damaged beries. Table grapes and premium wine grapes shoud shways be classified as high-rsk.

Figure 4. Clasxifying vineyards for risk of grape berey moth infestation,



Grape Berry Moth—Select four areas in the
vinayard to be sampled: two in the canter of
the vimeyard (1 and 2) and two on the edge of
the vineyard (3 and 4), Visually inspect, at
random, 10 clusters on each of live vines (a
total of 50) in each of the four areas. Record
the number of GBM-damaged clusters in aach
ared. Compuie separate tofals for areas 1 and
2 (center) and 3 and 4 {adge) to determine the
percenlt damaged clusters. For the July
sampling date (low-risk and intermediate risk
sitas), treatmenl should be applied il the
parceniage of the clusters with damage ex-
ceads sik percent. For the August sampling
date (high-risk vimeyands), treatment should be
applied if the percentage of damaged clustars
exceeds 15 percant. See the IPM fact sheet
#1 on Grape Berry Moth for photographs of

Eastern Grape Leafhopper—FIirst
absarve whethar or not leaves have stippling
damage. [If stippling iz present, the block
should b2 sampled to estimate the number of
leafhopper nymphs per leal present. Counts
should be made af the same 4 locations used
for GEM counts. At each area, examing ihe
undersides of the third through sewventh
leaves of one shoot (leal one is the first leaf at
the base of the shoot) on each of five vines,
Divide the total number of leafhopper mymphs
by 100 to compule the numiber of leafhoppers
per leaf, B more than five nymphs per leaf in
the third week in July or 10 nymphs per leaf in
the fourth week in August are Tound, an
insacticide traatmem should be applied. Sea
tha IPM fact shael 4 for pholographs of
lealhopper nymphs and damage.

Figure 3. Sampling procedurss for Grape Berry Moth and Eastern grape leafhopper,




LEAFHOPPER SCOUTING FORM

Site
‘Varieky

Date

Scout

Bspis] & boaved (eaviis B=T) on o shool pif vine Recsrd sumber of "Samgad” b on ach sl

Site Desoribe Vine Vina Wine Tatal
Mumbser Site 1 F ..

Site 1
f=dge]

Site 2
{edge]

Site 3
{imterior)

Site 4
{irzrior)

o DEMAGE THAESHOLD
age Damage e Ird woak July: srage of 1% d amaged
E:I-;n [irdttah.

Al oach of e beir grapss barry molh samplng sites, randomly sebeel one dhool brom sich of fhie vimes.
Exassing five losves par shool, stariing with tha 3rd leal frem the bada of the shool. Cospare aach bl
sampled withlihe pholograph Bselow. I tha bead has mone njury thas ihis pholograph, chassily e el as

“Earaged” A5 Up thi Lelal Aumber of dassaged ledves in sich afed b detersing whelher he dafiage
i iahold s hows aboe Bas been o ceodad,

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



GRAPE BEERRY MOTH SCOUTING FORM

Db
Soout

Inspeot 10 Clustsrs per Vins for amage

Wimne Wime Wirne

2 E 4

OAMESE THRESHILD
Trd wocek Julsr B4 ave. damiaged olusters
Erdl el Mg 159 arwe . o dse g ol ikl o &

Bolect 4 araas in sach vascyard io B sarpded: F an i winopard sdge, profer albhy o secsadod sdge fses 1
mimd T Babesad, aiid T in i conbir (S T el 4 Bslowdl. Woally insgesed of rasd o, 10 clissilers on saeh ol
E s (aioial of S3§ in saech of dbe 4 aneas.

1TH &

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



Tabile 3. Management Procedures for Grape Berry Moth and Eastern Grape Leathopper.

GBM risk Recommended Sampling Times and Treatment Recommended Time to
category Thresholds raye
Grape Berry Moth Eastern Grape Leathopper! | Grape Beny | Eastem Grape
Moth Leafthopper
i Threshold! | Sa Threshold
High risk «4th week of +15% dam- | -4th week of 10 perleat |-Tendays |BOS Late
August aged August post August
clusters bloom
-Early
August
« BOS Late
August
Intermediate | «3rd week of +6% dam- «3rd week of 5 per leaf «10 days *BOS Early
risk July aged July post- August
clusters bloom
+4th week of +10 per leat |-BOS Early | -BOS late
August August August
Low risk *3rd week of 6% dam- +10 days «Stippling + | -BOS Early
July aged post- adults August -BOS 10 days
clusters bloom posi-bloom
*3rd week of -5 per leaf «BOS Early
July August
«4th week of + 10 per leaf «BOS Late
August August

1 An insecticide treatment is recommended if damage levels exceed the stated threshold. Gonsult Gomell Pest Management
Recommendations for selection of appropriate insecticide,

2 BOS = Based On Sampling

stated thrashold. Sampling oflen will demonsirate that a BOS treatment is not needead.

. BOS sprays are those made only when the results of  eampling confirm that damage excesds the
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Table 4.2.1. Effectiveness of insecticides for management of grape insects and mites.

Pests
3 G Crll, AR, O,
Miaterial BB Cr B AA .4 P S GCOCGR CH REBILR S S~ A R R
*abamectin (* A pgri- 3 E - : - : 7
mek. *ABBA) ? —t : 7 0? 07 0?7 2 07 ’ 0? 07
?iil-::?i 'I:p“d =t O —+——+ + t—t ? 7 7 ? 7 (8] s —
B [[ji]ju‘i 23) L8] — L8] i ) O Ll L] ) L] 0 8] )
bifenazate :
(Acramite) O O 0 8] (8] 0 (8] (0] (8] 0] —— 0 (8]
bifenthrin > —r—y e -> +—4—4 7 ] I ) } » —7 Ly, > 4
(*Capture) F = ' ' E : - :
carbaryl (Sewvin) S i Skl S 0] SRR 0] e -+ st 4 0 it i
['",:1]‘;].:’1‘_;_‘,[2:”] ? 0 bt 0 0 O (3] 0 0 (V] 0 0 ]
dicofol (Kelthane) 07 (8] 0 0 0 0 0 0 0 (8] ——+ (0] 0
"‘cndq:rsu Ifan 2 2 e e 2 > 2 7 7 > 0 » »
(*Thionex)
*fenbutatin-oxide e ¥ )
N ende 0? 0 o o o o 0 0 0 0 0 C
* fenpropathrin Fopit iy iy T (e o fieg o et < » » '
(*Danitol) ; ' o g : :
indoxacarb > TERE 4 > ey 2 > > > ? 0 ) <>
(Aovaunt)
;r;:e;fk;i:.iul soap - o Sy 0 O 0 o 0 ') 0 ? 0 0
M-Pede
*imidacloprid
* 5 P 7 [0 -+ e 0 0] 0 0 0 0 0 Q0 (8]
(*Provado)
*;r;clhorny}l > ey i > > > ? 7 > b > ? >
( —annate
~methyoxy fenozide o0 e o O O 0 O ? 0 0 (v} O O
(" Intrepid)
*phosmet (Imidan) SEatet b=t = ? G L i e RS bk =k o 2 i
(etoxazole) %
Key to pests: Key to ratings:
GBM grape berry moth LH leafhoppers ——+ highly effective
GP grape phylloxera B Japanese beetle 4 moderately effective
GOGL grape cane gallmaker GCGR grape cane girdler slightly effective effective or not labe
O cubworms RBLR redbanded leafroller 0 not
GFB grape flea beetle SI—{ steely t"cc”c : : 2 effectiveness not known
SF 8 spotted forester GE grapevine epimenis
=1 Thites GR grape rootworm
rRC rose chafer BGB banded grape bug
-———/—'—4—._'_—— B e —_— e 1
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_ E_PA-Fund_ed Project

eEcologically-Based IPM

eReducing Pesticide Risks In
Cold Climate Winegrape
Production



ehttp://www.nysaes.cornell.edu/pubs/fls/OCRPDF/13

8a.pdf

ehttp://grapes.msu.edu/pesticideResist.htm

ehttp://ipmqguidelines.org/grapes/

ehttp://pss.uvm.edu/grape/IPM/AninitiallPMStrateqy.

pdf
ehttp://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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