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ωThe basics: Insect and damage identification

ωKey arthropod pests in grapes

ςEarly season: climbing cutworms & grape flea beetle

ςMid season: spider mites

ςLate season: grape root borer

ωEmerging pest challenges

ςGrape phylloxera

ςInvasive species

Topics



The Basics: Integrated Pest 
Management

ωIPM hierarchically utilizes the tools at hand 
to manage crop pests

ςUsing the least disruptive tools first and only 
using pesticides when other options have 
failed to prevent economically threatening 
damage 
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The Basics: Integrated Pest 
Management

Minimize

Monitor

Manage

Crop & variety 
selection, Site 

selection, 
Rotation, planting 
date, Nutrition, 

Preventative 
pesticides, etc.

Correctly identify 
damage and 

responsible pests, 
Track injury and 
pests over time

Based on 
thresholds:

Cultural, Biological, 
Chemical



The Basics: Economic Thresholds

Economic Injury Level:
The point at which damage results in monetary loss

EIL = C/VIDK
C = cost of management/production unit
V = value of/unit production
I = injury/pest
D = damage/injury
K = proportional reduction/marginal control
Units?

Economic Threshold:
The point at which action should be taken to avoid reaching the EIL
Experimentally determined



A brief word on pesticides

ωMost NC grape growers will 
need to use pesticides at some 
point to remain economically 
viable

ςMost likely these will be 
conventional materials

ωEquipment is important



A brief word on pesticides

ωPesticide labels

ςPPE

ςREI

ςPHI

ςMOA/IRAC

ςSignal word

ςRates & crops



The Basics: Arthropod Biology

ωHow do arthropods damage plants? 
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The Basics: Arthropod Biology

ωHow do arthropods 
damage plants?

ςCHEWING

ςSUCKING

ςCONTAMINATION

ςRASPING

ςEGG LAYING

ςVECTORING PLANT 
DISEASES 

ωDepending on 
developmental 
strategy, life stages 
may differ in feeding 
behavior & damage 
potential 



ωDevelop and implement a monitoring program
ςRecommended sample size: 20 randomlyselected vines/acre

ωRecord your monitoring data

ωKnow key arthropod and disease pests and the damage 
they cause

ωWhen in doubt, confirm!
ςCounty agents; Plant Disease & Insect Clinic, NCSU

ωTake note of biological control agents present

ωSelect the management tool least likely to result in 
unintended consequences

The Basics: Monitoring & 
Sampling 



ωSelect the management tool least likely to result in 
unintended consequences
ςCultural controls must fit within the system

ωHarvest timing

ςLŦ ǳǎƛƴƎ ǇŜǎǘƛŎƛŘŜǎΧ

ςNarrow is (generally) better than broad spectrum

ςSelect the safest, effective material for people and environment

ςApplication method is important

ςFollow all label directions

ωTHE LABEL IS THE LAW

The Basics: Insect and Damage ID 



Key Grape Pests

Jan     Feb     Mar        Apr        May       Jun       Jul        Aug        Sept       Oct       Nov       Dec

Dormant           Bloom             Fruiting             Harvest Dormant

Leafhoppers/PD

TSSM

Vine borers

Grape Berry Moth

JB/GJB

Multicolored Asian lady beetles

Climbing Cutworms

Grape Flea Beetle

Grape root borers

Mealybugs

Thrips

Grape phylloxera



ωWhy should you care about them?

ςPotential for damage in NC unknown, but have 
been economically significant elsewhere

ςManagement tools often rely on early 
detection

Invasives



Key Potential Invasive Pests

Jan     Feb     Mar        Apr        May       Jun       Jul        Aug        Sept       Oct       Nov       Dec

Spotted Wing Drosophila

Brown Marmorated Stink Bug
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ωWhy should you care about them?

ςAdults (GFB) or larvae (CCW) feed on 
developing buds early the season

ςDirectly impact yield

Grape Flea Beetle & Climbing 
Cutworms



Adults over winter and 
lay eggs in spring near 
bud & under loose bark

Larvae feed on 
developing buds or 
leaves

Pupate in soil

Summer adults & larvae 
feed on leaves

Grape Flea Beetle



Scout beginning at bud swell.  Prompt treatment necessary.

Management is primarily chemical. 

Treatment threshold = 4% or greater of buds damaged

Grape Flea Beetle & Climbing 
Cutworm

Return to Key Pests



ωWhy should you care about them?

ςPotentially the most economically 
significant pest of grapes in NC

ςLarvae damage crowns and roots of vines

ςDamage may go unnoticed for several 
years

ςCan kill entire vines

Grape Root Borer



Grape Root Borer



ωLarvae are damaging life stage (1-2 year life cycle)

Grape Root Borer



ωSampling tools

ςAdult moth trapping

Grape Root Borer



ωSampling tools

ςAdult moth trapping

ωTraps are generally species specific with the 
exception of the Squash vine borer (Melittia 
satyriniformis)

Grape Root Borer



ωSampling tools

ςPupal sampling
ωObserve cast skins in 3 ft radius around bases of vines beginning 

mid summer

ωIndication larval density in vineyard

ωGreater densities in low, wet areas

Grape Root Borer



ωTreatment thresholds

ςUniversity of Kentucky = 5% of vines with cast 
skins

ςUniversity of Georgia =  29 cast skins/acre

Grape Root Borer



ωSeasonal biology is 
the key limiting 
factor for 
management

Grape Root Borer



ωManagement methods

ςCultural control: Soil Mounding

ςChemical control: Lorsban (chlorpyrofos) 

ςBiological control: Biocontrol methods still being 
tested

ςBehavioral control: Mating disruption

Grape Root Borer



ωManagement methods

ςLorsban

ωCannot contact leaves/fruit

ςSoil mounding

ωMound soil (July or August)

ωMounds need to be knocked by after October

ςEntomopathogenic nematodes

ωNematodes found several weeks after treatment

ωNematodes require water to move - irrigation is important

ωNo commercial recommendations

Grape Root Borer



FYI: H. bacteriophora, 10 million @ $55

Research from Florida A&T, Hix (2008)

Grape Root Borer



ωManagement methods

ςBehavioral control

Grape Root Borer

254 lures/acre  = at least $116

Lures are not commercially available



ωInformation needs

ςImproved management tools

ωInsecticides

ωBiological controls

ωBehavioral controls

ςNorth Carolina emergence timing

ω2011 program planned

ωModeled on successful  volunteer SWD monitoring 
program

ωMeeting planned for April 2011

Grape Root Borer
Return to Key Pests



ωWhy should you care about them?

ςLate season pest of grapes

ςOften only reach economically significant 
levels when treatments for other pests 
either kill their natural enemies 
(Pyrethriods) or flare their populations 
(Sevin)

Spider Mites



Spider Mites

+
Multiple 
generations 
per year

Generation 
time as little 
as 7 days



Spider Mites

Pesticide 
treatments and 
other human 
activity can flare 
mite populations



Spider Mites

SM feeding removes cell 
contents, reducing 
photosynthesis

Treatment recommended if 
50% or more the leaves 
observed are infested and 
predators are absent



Spider Mites

SM feeding removes cell 
contents, reducing 
photosynthesis

Treatment recommended if 
50% or more the leaves 
observed are infested and 
predators are absent

Return to Key Pests



ωWhy should you care about them?

ςEmerging pest of hybrid grapes in the 
southeast

ςCan indirectly damage yield

ςMultiple generations can compound injury

Grape Phylloxera



Daktulosphaira vitifoliae

Family: Phylloxeridae

Typically subterranean, sometimes  
foliar

Grape Phylloxera



Grape Phylloxera
3-4 annual generations

Foliar  forms reduce 
photosynthesis

Scout susceptible 
varieties at least 
once/week beginning 
in May

Examine oldest leaves 
for mother galls & 
younger leaves for 
crawlers & new galls
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Grape Phylloxera 3-4 annual generations

Foliar  forms reduce 
photosynthesis

Scout susceptible 
varieties at least 
once/week beginning 
in May

Examine oldest leaves 
for mother galls & 
younger leaves for 
crawlers & new galls



Grape Phylloxera

Initiate insecticide 
treatment when 
crawler begin 
appearing in and  
around mature galls & 
new galls begin to form

Cultural control (leaf 
removal) option for 
small infestations



Grape Phylloxera

Trade name 
(Active 

Ingredient)
Rate/acre MOA REI/PHI

Provado
(Imidacloprid)

4A 12 hr/0 d

Assail 
(Acetamiprid)

2.5 oz 4A 12 hr/7 d

Danitol
(Fenpropathrin)

10.66 fl oz 3 24 hr/21 d

Surround (Kaolin 
clay)

25 lb UN 4 hr/NA



Grape Phylloxera
Varieties Susceptible to FoliarGrape Phylloxera

Himrod Aurora

Lakemont Cascade

Norton/Cynthiana Catawba

wŀȅƻƴ 5ΩhǊ Cayuga White

Reliance Chambourcin

Rougeon Chancellor

Seibel Chelois

Seyval DeChaunac

Vidal Blanc Vignoles

Vidal Delaware

Adapted from Johnson, Sleezer, and Lewis 2009

Return to Key Pests



ωHost range

Strawberry, Raspberry, Blackberry, 
Blueberry, Grape, Peach, Nectarine, Pear, 
Plum, Apple, Fig, Persimmon, possibly 
other soft skinned fruit

Invasives: Spotted Wing Drosophila



Invasives: Spotted Wing Drosophila



Other Drosophila spp. Drosophila suzukii

Invasives: Spotted Wing Drosophila



CLIMAX ecological modeling by Martin Damus, Canadian Food Inspection Agency

Known and predicted native range, based on temperature thresholds


