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More information- People

w NCDA & CS Plant & Soll Testing

w NCSU Viticulture & Enology

¢ Sara Spayd, Hort. Dept.
¢ John Havlin, Soil Science Depit.

¢ Trevor Phister, Food Science Dept.
¢ Charles Safley, Agricultural & Resource Economics

w NCSU Cooperative Extension
¢ Horticulture Agents & Extension Specialists

NC STATE UNIVERSITY



More information- Digital

w Southern Region Small Fruit Consortium
¢ www.smallfruits.org

w eXtension Grape Community of Practice
C www.extension.org/grapes

w NC Small Fruit, Specialty Crop, and Tobacco IPM
¢ www.ncsmallfruitsipm.blogspot.com

w NC Agricultural Chemicals Manual
¢ www.ipm.ncsu.edu/agchem/agchem.html

NC STATE UNIVERSITY



Topics

w The basics: Insect and damage identification

w Key arthropod pests in grapes

¢ Early season: climbing cutworms & grape flea beetle
¢ Mid season: spider mites
¢ Late season: grape root borer

w Emerging pest challenges
¢ Grape phylloxera
¢ Invasive species




The Basics: Integrated Pest

Management

wIPM hierarchical
to manage crop

y utilizes the tools at hand
nests

¢ Using the least ©

using pesticides
failed to prevent
damage

Isruptive tools first and only
when other options have
economically threatening




The Basics: Integrated Pest
Management

Minimize

Monitor




The Basics: Integrated Pest
Management

Crop & variety
selection, Site
SESRe, —— Minimize
Rotation, planting
date, Nutrition,
Preventative Correctly identify

pesticides, etc. dama_ge and
Monitor < responsible pests,

Track injury and
pests over time

Based on

thresholds: .

Cultural, Biological,
Chemical




The Basics: Economic Threshold

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

| = 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

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

¢ Most likely these will be
conventional materials

wEquipment Is important




A brief word on pesticides

w Pesticide labels
¢ PPE

=

¢ PHI

¢ MOA/IRAC

¢ Signal wor

¢ Rates & crops

Specimen Labe
%\Dvagm&ciences

Naturalyte® Insect Control

*Trademark of Dow AgroSciences LLC

A Naturalyte® insect control product formulated for

the organic grower. For control of lepidopterous
larvae (worms or caterpillars), leafminers, and thrips

in asparagus, bushberries, caneberries, cereal grains,
citrus, cole crops, com (field com, sweet com,
popcorn, and com grown for seed) and teosinte,
cotton, cranberry, cucurbits, fig, fruiting vegetables
(okra, tomatoes, peppers and eggplants), grape, herbs,
leafy vegetables, leaves of root and tuber and legume
vegetables, peanut, pome fruits, potatoes and tuberous
and corm vegetables, root vegetables, soybean, stone
fruits, strawberry, succulent and dry beans and peas,
tree farms or plantations, tree fruits, and tree nuts and
pistachios, and for control of red imported fire ants.

The contents of this package are not for individual
resale.

Active Ingredients:
spincsad
(a mixture of spinosyn A and spinosyn D)
Inert Ingredients.
Total ...

Contains 80% active ingredient on a weight basis.

U.S. Patent No. 5,262,624 and 5,496,931

OMRI”

Listoe
Listed by the Organic Materials Review Institute (OMRI) for use in
organic production.

EPA Reg. No, 62719-282

Keep Out of Reach of Children

CAUTION PRECAUCION

Siusted no entiende la etiqueta, busque a alguien para que se la
expliqus a usted en detalle. (If you do not undarstand the label, find
someons to explain it to you in detail.)

Precautionary Statements
Hazard to Humans and Domestic Animals

Causes Moderate Eye lrritation

Avoid contact with eyes or clothing. Wash thoroughly with scap
and water after handling and before eating, drinking, chewing gum,
or using tobacco.

Personal Protective Equipment (PPE)
Applicators and other handlers must wear:
* Long-elesved shirt and long pants
* Shoas plus socks

Follow manufactursr's instructions for cleaning/maintaining PPE. If no
such instructions for washables, use detergent and hot water, Kesp and
wash PPE separately from other laundry.

User Safety Recommendations
Usgers should:
* Wash hands before eating, drinking, chewing gum, using tobacco or
using the toilet,
+ Remove clothing immediately if pasticide gets insids, Then wash
thoroughly and put on clkan clothing.

First Aid
If in eyes: Hold eye open and rinse slowly and gently with water
for 15-20 minutes. Remove contact lenses, if present, after the first
S minutes, then continue ringing eye. Call a poison control center o
doctor for treatment advice.

Have the product container or label with you when calling a poison
control canter or doctor, or going for treatment. You may also contact
1-800-992-5994 for emergency medical trsatment information.

Environmental Hazards
This product is toxic to bess exposed to treatment for 3 hours following
treatment. Do not apply this pesticide to blooming, pollen-shedding or
nectar-producing parts of plants if bees may forage on the plants during
this time period.  This product is toxic to aquatic invertebrates. Do not
apply directly to water, to areas where surface water is prasant or to
intertidal areas below the mean high water mark. Do not contaminate
water when disposing of equipment washwaters.

Notice: Read the entire label. Use only according to label directions.
Before using this product, read Warranty Disclaimer, Inherent Risks
of Use, and Limitation of Remedies elsswhere on this label. If terms
are unacceptable, return at once unopened.




The Basics: Arthropod Biology

wHow do arthropods damage plants?




The Basics: Arthropod Biology

wHow do arthropods damage plants’?




The Basics: Arthropod Biology

w How do arthropods
damage plants?

w Depending on
developmental

¢ CHEWING

¢ SUCKING

¢ CONTAMINATION
¢ RASPING

¢ EGG LAYING

¢ VECTORING PLANT
DISEASES

strategy, life stages

may differ in feeding
behavior & damage

potential
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The Basics: Monitoring &
Sampling

w Develop and implement a monitoring program
¢ Recommended sample size: 2Zhdomlyselected vines/acre

w Record your monitoring data
w Know key arthropod and disease pests and the damage

they cause

w When in doubt, confirm!
¢ County agents; Plant Disease & Insect Clinic, NCSU

w Take note of biological control agents present

w Select the management tool least likely to result in
unintended consequences




The Basics: Insect and Damage |

w Select the management tool least likely to result in
unintended consequences

¢ Cultural controls must fit within the system
w Harvest timing

CLF dzaAy3d LISA0AO0OARSEX

¢ Narrow is (generally) better than broad spectrum

¢ Select the safest, effective material for people and environment
¢ Application method is important

¢ Follow all [abel directions
w THE LABEL IS THE LAW




Key Grape Pests

Mealybugs
JB/GJB
Grape Berry Moth

Climbing Cutworms Vine borers

Grape root borers

Grape Flea Beetle TSSM

Leafhoppers/PD

Thrips

Multicolored Asian lady beetles

Grape phylloxera

Jan Feb Mar Apr May Jun Jul Aug Sept

Dormant Bloom Fruiting Harvest

Oct Nov

Dormant



Invasives

wWhy should you care about them?

¢ Potential for damage in NC unknown, but have
peen economically significant elsewhere

¢ Management tools often rely on early
detection




Key Potential Invasive Pests" "3

Spotted Wing Drosophila

Brown Marmorated Stink Bug

Jan Feb Mar Apr \YEY




Contact information

Hannah Burrack

NCSU Entomology Department
919.513.4344
hannah_burrack@ncsu.edu
www.ncsmallfruitsipm.blogspot.com




Grape Flea Beetle & Climbing
Cutworms

wWhy should you care about them?

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

¢ Directly impact yield




Grape Flea Beetle

Summer adults & larvae
feed on leaves

Pupate in soill

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

Larvae feed on
developing buds or
[EEVES




Grape Flea Beetle & Climbing
Cutworm

Scout beginning at bud swell. Prompt treatment necessary.

Management is primarily chemical.

Treatment threshold = 4% or greater of buds damaged




Grape Root Borer

wWhy should you care about them?

¢ Potentially the most economically
significant pest of grapes in NC

¢ Larvae damage crowns and roots of vines

¢ Damage may go unnoticed for several
years

¢ Can kill entire vines




Grape Root Borer

LIFE CYCLE

GRAPE ROOT BORER
Vitacea polistiformis (Harris)

3rd instar
Summer 4th instar

Pupdtion
Egg (July Sept)

_n>1;l-e> 2 Fall

Spring

2nd instar

Hatch
5th instar Adult (14 days)

(Late June thru

. early Sept.)
Solil line

Finds roots
Winter



Grape Root Borer

w Larvae are damaging life stagedyear life cycle)




Grape Root Borer

wSampling tools
¢ Adult moth trapping




Grape Root Borer

wSampling tools

¢ Adult moth trapping

wTraps are generally species specific with the
exception of the Squash vine bordd€littia
satyriniformis)




Grape Root Borer

wSampling tools
¢ Pupal sampling

w Observe cast skins in 3 ft radius around bases of vines beginni
mid summer

w Indication larval density in vineyard

w Greater densities in low, wet areas




Grape Root Borer

w Treatment thresholds

¢ University of Kentucky = 5% of vines with cast
SIS

¢ University of Georgia = 29 cast skins/acre




Grape Root Borer Emergence Patterns for 10 Florida Counties

wSeasonal biology Is
the key limiting
factor for

management




Grape Root Borer

w Management methods
¢ Cultural control: Soil Mounding
¢ Chemical control: Lorsban (chlorpyrofos)

¢ Biological control: Biocontrol methods still being
tested

¢ Behavioral control: Mating disruption




Grape Root Borer

w Management methods

C¢ Lorsban
wCannot contact leaves/fruit
¢ Soil mounding

wMound soil (July or August)
wMounds need to be knocked by after October

¢ Entomopathogeni®ematodes
wNematodes found several weeks after treatment
wNematodes require water to mowvarrigation is important
wNo commercial recommendations




Grape Root Borer

Heterorhabditis Heterorhabditis Heterorhabditis Lorsban4E,5 UTC (wateronly),
bacteriophora,25 megidis,25May bacteriophora,25 September 25 May
May May + 29 June

FYIH. bacteriophoral0 million @ $55
Research from Florida A&T, Hix (2008)




Grape Root Borer

w Management methods
¢ Behavioral control
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Trap Catch

Control Twist-ties Attract-
and-kill

o 8

Lorsban Control Twist-ties Attract- Lorsban
and-kill

254 |lures/acre = at least $116
Lures are not commercially available




Grape Root Borer

w Information needs
¢ Improved management tools

wBiological controls
wBehavioral controls

¢ North Carolina emergence timing
w2011 program planned

wModeled on successful volunteer SWD monitoring
program

wMeeting planned for April 2011
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Spider Mites

wWhy should you care about them?
C Late season pest of grapes

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




Multiple
generations

per year

Generation
time as little
as 7 days




Spider Mites
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SM feeding removes cell
contents, reducing
photosynthesis

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

wWhy should you care about them?

¢ Emerging pest of hybrid grapes in the
southeast

¢ Can indirectly damage yield
¢ Multiple generations can compound injury




Grape Phylloxera

Daktulosphaira vitifoliae
Family: Phylloxeridae

Typically subterranean, sometimes
foliar




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

BE

3-4 annual generation

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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Foliar forms reduce
photosynthesis

Scout susceptible
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once/week beginning
In May

Examine oldest leaves
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younger leaves for
crawlers & new galls




3-4 annual generation

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




Initiate insecticide

- treatment when

crawler begin
appearing in and

b - around mature galls &
' new galls begin to for

Cultural control (leaf
removal) option for
small infestations




Grape Phylloxera

Trade name

(Active Rate/acre MOA
Ingredient)

Provado 4A
(Imidacloprid

Assall 2.50z 4A
(Acetamiprid

Danitol 10.66 fl oz
(Fenpropathrir)

Surround (Kaolin 251b
clay)

REI/PHI

12 hr/0 d

12 hr/7 d

24 hr/21 d

4 hr/INA
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Grape Phylloxera

Varieties Susceptible té-oliar Grape Phylloxera

Himrod Aurora
Lakemont Cascade
Norton/Cynthiana Catawba
wlkezy 5QhNJ Cayuga White
Reliance Chambourcin
Rougeon Chancellor
Seibel Chelois
Seyval DeChaunac
Vidal Blanc Vignoles
Vidal Delaware

Adapted from Johnson, Sleezer, and Lewis 2009



Invasives: Spotted Wing Drosoph

wHost range

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




Invasives: Spotted Wing Drosoph




Invasives: Spotted Wing Drosoph

OtherDrosophilaspp. Drosophila suzukii




CLIMAX ecological modeling by Martin Damus, Canadian Food Inspection Agenc

Known and predicted native range, based on temperature thresholds




