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Neonicotinoids

 |Imidacloprid became
available 1994

e Systemic and topical
toxicity to insects

e Acetylcholine receptor
agonists
— Over-stimulation of this

receptor causes paralysis
and death




Neonicotinoids

Imidacloprid — Merit, Marathon, generics
Dinotefuran — Safari

Thiamethoxam — Flagship

Acetamiprid — TriStar

Clothianidin - Arena



Advantages

Low mammalian toxicity
Low topical and residue toxicity
Long lasting plant protection

Systemic activity targets
herbivores



Routes of Exposure

e Direct Spray

— Bees contact insecticide
during application e .

|
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e Residue Contact
— Walk on dried plant tissue

 Contaminated Nesting Sites

— Ground nesting bees or bees
in plant tissue




Routes of Exposure

e Contaminated

Pollen/Nectar .
— Bees collect contaminated .Qf’ff M :\M\
pollen/nectar s w N &
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— Feed larvae, queen, others

— Often sub-lethal doses




Consequence of Exposure

Reduced learning, cognitive
ability, and memory

Reduced growth and
reproduction

Reduced resistance to
pathogens and parasites

¥ UGA1203135



But wait there’s more....
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Neonicotinoid Insecticide Imidacloprid Causes Outbreaks
of Spider Mites on ElIm Trees in Urban Landscapes

Adrianna Szczepaniec'*"?, Scott F. Creary'"?, Kate L. Laskowski'™, Jan P. Nyrop?, Michael J. Raupp'

1 Department of Entomology, University of Maryland, College Park, Maryland, United States of America, 2 Department of Entomology, Comell University, Ithaca, New York,
United States of America

Abstract

Background: Attempts to eradicate alien arthropods often require pesticide applications. An effort to remove an alien
beetle from Central Park in New York City, USA, resulted in widespread treatments of trees with the neonicotinoid
insecticide imidacloprid. Imidacloprid’s systemic activity and mode of entry via roots or trunk injections reduce risk of
environmental contamination and limit exposure of non-target organisms to pesticide residues. However, unexpected
outbreaks of a formerly innocuous herbivore, Tetranychus schoenei (Acari: Tetranychidae), followed imidacloprid
applications to elms in Central Park. This undesirable outcome necessitated an assessment of imidacloprid’'s impact on
communities of arthropods, its effects on predators, and enhancement of the performance of T. schoenei.

Methodology/Principal Findings: By sampling arthropods in elm canopies over three years in two locations, we document
changes in the structure of communities following applications of imidacloprid. Differences in community structure were
mostly attributable to increases in the abundance of T. schoenei on elms treated with imidacloprid. In laboratory
experiments, predators of T. schoenei were poisoned through ingestion of prey exposed to imidacloprid. Imidacloprid’s
proclivity to elevate fecundity of T. schoenei also contributed to their elevated densities on treated elms.

Conclusions/Significance: This is the first study to report the effects of pesticide applications on the arthropod



Other risks of some neonicotinoid
applications

e Spidermite outbreaks

— documented for
imidacloprid and
thiamethoxam

— increases mite
fecundity

— hormoligosis

. {UGA5371009




Other risks of some neonicotinoid
applications

 Negative effects on
natural enemies

— via plant feeding by
omnivores

— by feeding on
contaminated prey




Risks to You and Green Industry

e Personal liability for non-target effects

— Labels prohibit application to flowering plants
(including weeds)

— Bee kills result from off-label use

e Public perception and pressure
— Tarnish reputation of the industry

e Lose clients or customers

— clients ask about “bee safe” plants and treatment
options

— Big box stores may not allow neonic applications



[ GROUP INSECTICIDE |

Safari

20 SG INSECTICIDE

FOR FOLIAR AND SYSTEMIC INSECT
P 8 CONTROL IN ORNAMENTAL PLANTS
AND VEGETABLE TRANSPLANTS.

For Greenhouse, Nursery, Interior Plantscape and
Outdoor Landsca pe Use Only

Active Ingredient:
Dinotefuran, N- meﬁ"r.lril N'-nitro-N"-

FIRST AID (continued)

If inhaled:  Move person to fresh air.
If person is not breathing, call 911
or an ambulance, then give artificial
respiration, ureferahly mouth-to-
mouth, if possible.
Call a poison control center or doc-
tor for further treatment advice.

HOT LINE NUMBER
Have the product container or label with you
when t:a_lling!r a poison control center or doc-
tor or going for treatment. You may also contact
1-800-892-0099 for emergency medical treatment

information.

PRECAUTIONARY STATEMENTS

HAZARDS TO HUMANS AND DOMESTIC ANIMALS

CAUTION

Harmful if swallowed or absorbed through skin.

Causes moderate eye irritation. Avoid contact with

slun eyes or clothing. Wash thoroughly with soap
milesslassinessissmessnnnineanie

This product is hlghly toxm to bees exposed to
direct treatment or residues on blooming crops or
weeds. Do not apply this product or allow it to drift
to blooming crops or weeds If bees are visiting the

treatment area.

0 not du ng unless
to do so by the poison control center
or doctor.

Have person sip a glass of water if
able to swallow.
Do not give anything by mouth to an
uUnconscious person.

lfineyes:  Hold eye open and rinse slowly and
gently with water for 15-20 minutes.
Remowe contact lenses, if present,
after the first 5 minutes, then con-
tinue rinsing eye.
Call a poison control center or doc-
tor for further treatment advice.

gum, using tobacco or using the toilet

* Bemove clothing immediately if pesticide
inside. Then wash thoroughly and put on clean
clothing.

* Remove PPE immediately after handling this prod-
uct. Wash the outside of gloves before remov-
ing. As soon as possible, wash thoroughly and
change into clean clothing.

ENVIRONMENTAL HAZARDS

{continued)

This pesticide is toxic to shrimp. Do not apply directly
to water, or to areas where surface water is present
or to intertidal areas below the mean high water
mark. Do not apply when weather conditions favor
drift from treated areas. Drift and runoff from treated




[ GROUP Y INSECTICIDE |

S Flagship 25WG

New Labels

Insecticide

For follar and systamic contral of Insect pests In
ormamantal piants, frult and nut trees (non- bearing)
Christmas trees, forest seadings and listed vegetables
grown far transplant.

Actve Ingredient

Thiamethoxam [CAS Mo, 155718-25-4) ... .. ... ... 25.0%
Cither Ingredients TE.O%
Total: 10000

Flagship® 25W0G is & water-dispersible granule that contains
4 punces of active ingredient per pound of formulated product.

KEEP OUT OF REACH OF
CHILDREN

CAUTION
See additional pracautionary statements and directions for use
in booklet.
EPA Reg. No. 100-855 EPA Est. 67545-A7-1
Fomulated i the USA

in
SCP 055A-L3C 1113 2 puunds
4033246 Net Waight
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chemical may gu.nd'ldnr
if used in areas where soik are perme-

ﬁqﬁmlﬂﬁuﬁuﬁﬂtmﬁrhﬂe

Spray Drift Advisory
Do ot zllow this product to drift

PROTECTION OF
POLLINATORS

APPLICATION RESTRICTIONS
[EXIST FOR THIS PRODULCT BECALUSE
- {OF RISK TO BEES AND OTHER
ﬂ})mmmm.mm
APPLICATION RESTRICTIONS. FOURD IN
THE DHRECTROMS FOR USE TO PROTECT
POLLINATORS. -
o
2
Look for the bee hazard kon ™.~ in the Directions
and mstructions to protect bees and other insedt pollinators.
This product can kill bees and other insact pollinators.
Bees and other insect pollinators will forage on plants when
they flower, shed pollen, or produce nedar.
Bees and other insect pollinators can be exposed to this pesticide from:
+ Direct cortact during foliar appliations, or contact with residues on plant surfaces after foliar
applictions
¥ | of residues in nedtar and pollen when the seed fr I,
mqavﬂlllﬂam pell o pesticide i applied a5 3 eatment, soi
Whaen Using This Product Take Steps To:
. HImEﬂ:ﬂSﬂimﬂﬂﬂiﬁ)Et:Ei‘dD‘ﬂ"ﬂ'lrEftFﬂlhrH‘H!l"‘l!ﬂﬂ"Ej’iﬂfﬂiglrl}m
* Minimize drift of this product on to beshives or to off-site attractive halitat. Drift of this
product oo beehives or offsite to pollinator attractive habitat can result i bee kills.
Informiztion on protecting bees and other insect pollinators may be found at the Pesticide Ermironmental
Stewardship website at
hittpfpesticidestewardship.orgPollinatorProtectionPagesidetfault aspa.
Pestidde incidents (for example, bee kills) should immediately be reported to the statefribal lead

For cortact information for your state, go to: www.aapoo.orglofficials. himil. Pestidde incidents
ﬁﬂ hﬂ!ﬂaﬂmdFEbucEnnfnmmmEHﬂerat

Lﬂ' directly to EPA at: beekill@epa gov




DIRECTIONS FOR USE

:.I'ia vialation of Federal law to use

is product in a manrer nconsistent
withi its labeling.

See individual use sites for specific polli-
nator protection restrictions. I

HOT UNDER CONTRACT FOR POLLINATION
SERWICES BUT ARE ATTRACTIVE TO
POLLINATORS
Da not this product whille bees
e xw aefnla;'rigﬂamtapphﬁum
% 5“‘ > until flowering & complete and all petals
“ have fallen unless ane of the following
conditiors & met:
* The application is made to the target sie after sunset.
* The application & made to the target site when tempera-
tures are below 55T
# The application & made in accordarce with 2 govemnment-
matlliﬂlpd:icl'mfdﬁrﬁ:ﬂ'ﬁe
* The zppliation & made in acordance with an active state-

.'

administered apiary registry program where beeleepers are noti-
fied no kess than 48-hours prior to the time of the planned application
so that the bees can be remowed, covered or otherwise protected prior to

spraying.
¥ ﬂﬁamlmﬂmnmﬂﬁmﬁanlmlmﬂmﬁmmphﬁ and a documented determination
consistent with an IPM plan or predetermined economic threshold is met. Every effort should be made to

beckeepers no less than 48 hours to the time of the planned application so that the bees an be
mnmd,cmadunﬂmmpmﬁ;lummyirg

FOR NON-AGRICULTURAL USES

<" Da nat apply Flagship 25WEG while bees are Dia nat apply Flagship 29WE to plants that
'm.'amﬂmrg.mlyapq:hahfallﬂmpemls fallen nHPFh

Do mict apply this product in a way that will contact warkers or other gither or through drift
MmﬁwmmhlgﬁamdmmaMHam ific to your State or
Tribe, corsult the agenicy responsible for pesticide regulation.

RESTRICTIONS

# This product is dassified a5 restricted use in Mew York State.

* Sale use and distribution of this product in Massau and Suffolk counties in the state of Mew York & prohibited.
* In Mew York State, use i limited to Christmas trees and indoor greenhouse wse only.




GRrour Y INSECTICIDE

MERIT* 75 WSP

BACKED
03408330G 131206AV1 by BAYE Rm




ENVIRONMENTAL HAZARDS

This product is highly toxic to aguatic invertebrates. Do not apply directly to water, or to areas where surface water is present or to intertidal areas below the mean high water mark.
Do not contaminate water when disposing of equipment washwaters.

This product is highly toxic to bees exposed to direct treatment or residues on blooming crops/plants or weeds. Do not apply this product or allow it to drift to blooming crops/plants
or weeds if bees are foraging the treatment area. This chemical demonstrates the properties and characteristics associated with chemicals detected in groundwater. The use of this
chemical in areas where soils are permeable, particularly where the water table is shallow, may result in groundwater contamination.

PROTECTION OF POLLINATORS
APPLICATION RESTRICTIONS EXIST FOR THIS PRODUCT BECAUSE OF RISK TO BEES AND OTHER INSECT POLLINATORS. FOLLOW
APPLICATION RESTRICTIONS FOUND IN THE DIRECTIONS FOR USE TO PROTECT POLLINATORS.

Look for the bee hazard icon in the Directions for Use for each application site for specific use restrictions and instructions to protect bees
and other insect pollinators.

This product can kill bees and other insect pollinators.
Bees and other insect pollinators will forage on plants when they flower, shed pollen, or produce nectar.
Bees and other insect pollinators can be exposed to this pesticide from:
* Direct contact during foliar applications, or contact with residues on plant surfaces after foliar applications
* [ngestion of residues in nectar and pollen when the pesticide is applied as a seed treatment, soil, tree injection, as well as foliar applications.
When Using This Product Take Steps To:
¢ Minimize exposure of this product to bees and other insect pollinators when they are foraging on pollinator attractive plants around the application site.
. Eﬂiniﬂ'!lilze drift of this product on to beehives or to off-site pollinator attractive habitat. Drift of this product onto beehives or off-site to pollinator attractive habitat can result in
ee kills.

ECIFIC POLLINATOR PROTECTION APPLICATION RESTRICTIONS. IF NONE EXIST
R OUTDOOR FOLIAR APPLICATIONS, FOLLOW THESE APPLICATION DIRECTIONS.  your state, go to:

NON-AGRICULTURAL USES .orst.edu or directly to EPA at: beekill@epa.qov
cticide while bees are foraging. Do not apply Merit 75 WSP Insecticide to plants that are flowering. Only apply after all

n production and on turfgrass and ormamentals on: residential home lawns, business and office complexes, shopping complex-
irports, cemeteries, parks, playgrounds, and athletic fields.

tion as directed on trees, shrubs, flowers and groundcovers in sites: in and around the perimeter of industrial and commercial
icipal, city, state and national forested areas, and private wooded areas.

s, NUrseries, or on grasses grown for seed, or on commercial fruit and nut trees.



DIRECTIONS FOR APPLICATION TO TREES AND SHRUBS BY SOIL DRENCH AND SOIL INJECTION

For use in and around the perimeter of industrial and commercial buildings, in residential and recreational areas, and in municipal, city, state, national, and private wooded and
forested areas.

Trees and Shrubs | 1.6 oz (1 packet) MERIT 75 WSP Insecticide per 24 to 48 inches of cumulative trunk diameter or 24 to 48 feet of cumulative shrub height
Adelgids (including hemlock woolly adelgid) Leaf-feeding bugs (including lace bugs, leaf bugs, and plant Leafminers Royal palm bug
Aphids bugs) Mealybugs Sawfly larvae
Leaf-feeding beetles (including Japanese beetle and Leafhoppers, planthoppers, sharpshooters (including glassy- Pine tip moth larvae Soft scales
vine weevil adults) winged sharpshooter) and spittle bugs Psyllids Whiteflies
Trees and Shrubs | 1.6 oz (1 packet) MERIT 75 WSP Insecticide per 24 inches of cumulative trunk diameter or 24 feet of cumulative shrub height
Armored scales (including: camellia, false oleander, Florida red, oystershell, tea, Roundheaded borers (including Asian longhorned beetle)
and white peach scales) Thrips (foliage only)
Flatheaded borers (including emerald ash borer) White grub, billbug, and root weevil larvae

Example equation: [x (total DBH inches of a tree)/ y (cumulative trunk diameter rate to be applied)] * 1.6 oz (1 packet) = total oz of product per tree.
Examples of single tree calculations:

To calculate the rate range with a 12 inch DBH tree:

(12/48) * 1.6 oz. (1 packet) = 0.4 oz per tree

(12/24) * 1.6 oz. (1 packet) = 0.8 oz per tree

If treating multiple trees at a similar rate, add the DBH of the trees together and divide by rate to be applied.

Example of multiple trees using similar rate of 48 (y): 3 trees with DBH of 8, 10, & 9 inches. Total cumulative inches of DBH is 27 (x).

(27/48) * 1.6 oz. (1 packet) = 0.9 oz total for all three trees.

Soil Injection: GRID SYSTEM: Space holes on 2.5 foot centers, in a grid pattern, extending to the drip line of the tree. CIRCLE SYSTEM: Apply in holes evenly spaced in circles, (use
more than one circle dependent upon the size of the tree) beneath the drip line of the tree extending in from that line. BASAL SYSTEM: Space injection holes evenly around the base

of the tree trunk no more than 6 to 12 inches out from the base.

Mix required dosage in sufficient water to inject an equal amount of solution in each hole. Maintain a low pressure and use sufficient solution for distribution of the liquid into the

treatment zone. For optimum control, keep the treated area moist for 7 to 10 days. Do not use less than 4 holes per tree or shrub.

Soil Drench: Uniformly apply the dosage in no less than 10 gallons of water per 1000 square feet as a drench around the base of the tree, directed to the root zone. Remove plas-

tic or any other barrier that will stop solution from reaching the root zone.

EIJErS %ﬂ?&%% Specified Borers: Application to trees already heavily infested may not prevent the eventual loss of the trees due to existing pest damage and free siress.
* No Soil Injection Applications Allowed in Nassau or Suffolk Counties of New York.

* Do not apply more than 8.53 oz (0.4 Ib active ingredient) per acre per year.

* Keep children and pets off treated area until dry.

+ Do not apply Merit 75 WSP Insecticide to areas which are water logged or saturated, which will not allow penetration into the root zone of the plant.

* Do not apply this product, by any application method, to linden, basswood, or other Tilia species.







Risk Reduction with IPM

 Monitor, Scout, Identify pests

— Don’t apply when pests aren’t there, or to non-
target pests

— No ‘insurance’ applications

e Cultural, Mechanical Control Tactics

— Resistant Plants, avoid problem plants, right plant-
right place, reduce plant stress

— Reduce the need for insecticide applications



Risk Reduction with IPM

e Least Toxic Control options
— Oils, soaps, microbials
— IGR
— Anthranilic diamides (Acelepryn)
— Avoid Neonics when possible

— Avoid pyrethroids (e.g. Talstar),
organophoshates (e.g. Orthene)



Relative Toxicity

Acute Lethal/Sublethal Dose
e Acetamiprid 442,500/5000 ppb

e Dinotefuran 380/? ppb
e Thiamethoxam 250/50 ppb
e Clothianidn 190/24 ppb

e Imidacloprid 180/20 ppb



Imidacloprid

 Application s i

,“-

-

- ' 1] e
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f—— '__

— Foliar spray Foynmil o |
— Drench :

— Soil injection

— Tree injection

45 UGA5254100



Imidacloprid Target Pests

e Turf

— Scarab beetles
— Weevils

7 i B 3, ) '\ Y A
: b L ' . i, e

' UGA1192024
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Assessing Insecticide Hazard to Bumble Bees Foraging
on Flowering Weeds in Treated Lawns

Jonathan L. Larson, Carl T. Redmond, Daniel A. Potter*

Research Article

Lo

Department of Entomolog

Abstract
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Received: 10 June 2011 Revised: 15 September 2011 Accepted article published: 16 September 2011 Published enline in Wiley Online Library: 10 November 2011

Comparative impact of an anthranilic diamide
and other insecticidal chemistries on beneficial
invertebrates and ecosystem services in
turfgrass

Jonathan L Larson, Carl T Redmond and Daniel A Potter*

Abstract

BACKGROUND: Chlorantraniliprole, the first anthranilic diamide insecticide labeled for turf, combines strong selective
activity against key pests with low vertebrate toxicity. The hypothesis that it is less disruptive to beneficial invertebrates
and their ecosystem services than are other prevailing insecticide classes was tested. Plots in golf course settings were

Citation: Larson JL,
e66375. doi:10.1371/jo

treated with chlorantraniliprole, or with a representative nicotinoid (clothianidin), pyethroid (bifenthrin) or a combination
(clothianidin-bifenthrin) formulation. Non-target effects were assessed via pitfall traps (epigeal predators), Tullgren funnel
extraction (soil microarthropods), hand sorting (earthworms), counting ant mounds and earthworm casts on tees and putting
greens, assessing predation on sentinel pest eggs and comparing grass clipping decomposition in treated versus untreated
turf.




Imidacloprid Target Pests

 Nursery and Landscape

— Sucking insects



e Aphids

— Roses

— Crape myrtle
— Perennials
— Annuals



Azalea Lacebugs

— Azaleas

UGA5314061



Hawthorn lace bug

e Cotoneaster
e Hawthorn

 Pyracantha




Common Pest-Plant Combinations that
Could Expose Pollinators

e Soft scales
— Cherry laurel
— Holly
— Nandina
— Tulip poplar .
— Magnolia o :
— Camellia S A



Crapemyrtle bark scale

e Exotic scale on
crapemyrtles

e First found in Texas

* Present in many
Southern states

— Tennessee, Virginia




Crapemyrtle bark scale

“Felt scale”

Look like
mealybugs

Infest nooks and
crannies first

Heavy infestations
cover bark

Lots of honeydew,
sooty mold







Crapemyrtle bark scale

e Often confused
with
crapemyrtle
aphids




Avid

Azatin
Horticultural QOil
Xxpire
Acelepryn

abamectin (Avid)

acephate (Orthene)

acetamipnd (TnStar)

azadirachtin (Azatin)

bifenthnn + imidaclopnd (Allectus)

bifenthnn + clothianidin (Aloft)

Beauvera bassiana (BotaniGard)

carbaryl (Sevin)

clothianidin (Celero, Arena)

cyfluthnn (Decathlon)

fluvalinate (Mawnk)

horticultural oil (vanous)

imidacloprid (Merit, Marathon)

neem oil (Tnact) 70

permethnn (Astro, Perm-up, others)

pymetrozine (Endeavor)

pyrethnins (vanous)

insecticidal soap (vanous)

spinetoram + sulfoxaflor (XXpire)

spirotetramat (Kontos)

thiamethoxam (Flagship)




New products

NC STATE UNIVERSITY CAMPUS DIRECTORY | LIBRARIES | MYPACK PORTAL | GAMPUS MAP

NC STATE UNIVERSITY

State University
ART State University

COOPERATIVE
A mENSD“ ) NC Coopearative Extension Resources
M :roovering Peopie - Providing Solutions

A Resource Catalog Log In| ¥ Print

2014 North Carolina Agricultural Chemicals Manual Introduction

Author:

College of Agriculture and Life Sciences
Merth Carolina State University

Recommendations

These recommendations apply only to North Carolina. They may not be appropriate for conditions in other states and may not comply with laws and regulations outside of North
Carolina. Unless otherwise noted, these recommendations were current as of November 2013. Individuals who use agricultural chemicals are responsible for ensuring that the intended
use complies with current regulations and conforms to the product fabel. Be sure to obtain current information about usage regulations and examine a current product label before
applying any chemical. For assistance, contact your county Cooperative Extension Service agent. The use of brand names and any mention or listing of commercial products or
services in the publication does not imply endorsement by the North Carolina Cooperative Extension Service nor discrimination against similar products or services not mentioned.

Printed Manual

Click here to order copies of the printed version of this manual.

http://content.ces.ncsu.edu/north-carolina-agricultural-chemicals-manual/



Xxpire — Dow Agroscience %

HS-EETI'EII}E

1SOCLAST AcTh

Whiteflies Aphids Mealybugs Lepidopterans
Lacebugs Certain scales Caterpillars Bagworms
Thrips, others

Controls chewing and sap-feeding insects

Can be used in nurseries, greenhouses and
commercial landscapes "Caution” signal word

12-hour re-entry interval
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E;Aceleprgn"

Insecticide

INTENDED FOA USE BY Adtive ingrediant Product of USA
oMLY SRLALARFLCA 3E|mm|-irl+'[ﬂfzmz-mpﬁ. KEEP OUT OF REACH

For foler and systemic contrdl et ke DefIRRETE - OF CHILDREN

af white grubs and othar ksted Emm1 ..... Im; BA% fﬁ%ﬁmﬂm

Efam wEﬁﬂm”ﬂ Ctter ingredients B16% usted endetale [Fyou donot
QE'WJEEE#E%EIELH'MEPE i 100.0% mﬂﬂ m“!lrﬂismm'ﬂl:-

omamentals, interior plartscapas Lo FRREERES R e ™~ '

and sod fams, EPA Reg. No. 100-1459 0.5 QE"IJH Met Contents
SCP1480A-L1 0H3 402761  EPA Est. Mo. T0S15-GA-002 Mon-refillable Container -

Low toxicity does not require signal word!
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"?Aceleprgn"

Systemic activity
Caterpillars

Sucking pests
— lacebugs

— aphids
Beetles
Some borers

Leafminers



Imidacloprid Target Pests

 Nursery and Landscape

— Leaf Feeding Beetles




e Japanese beetles
— Tilia spp. , Linden
— Roses

— Crape myrtle
— Cherry
— Crab apple




Xxpire
Acelepryn
Conserve

Azatin

Replace susceptible

plants

acephate (Orthene)

acetamipnd (TnStar)

bifenthnn (Onyx, Talstar)

bifenthrin + imidacloprid (Allectus)

bifenthrin + clothianidin (Aloft)

carbaryl (Sevin)

chlorantraniliprole (Acelepryn)

cyfluthrin + imidacloprid (Discus)

dinotefuran (Safan)

imidaclopnd (Ment, Marathon Il, others)

spinetoram + sulfoxaflor (XXpire)

spinosad (Conserve SC)

thiamethoxam (Flagship)




Imidacloprid Target Pests

 Nursery and
Landscape

— Some Wood boring
Beetles




Emerald ash borer

e Emamectin benzoate
Injection

azadirachtin (Azatin)

chlorantraniliprole (Acelepryn)

cyfluthnn + imidaclopnd (Discus)

dinotefuran (Safan)

imidaclopnd (Ment, Marathon Il, others)

bifenthrin {Onyx, Talstar)

permethrin (Astro, Perm-up, Permethnn Pro)




Imidacloprid Target Pests

 Nursery and Landscape

— Flies

5427665



e Leaf miners
— Boxwood
— Holly
— Day lily




Daylily leafminer

eOverwinter as pupae in soil or
base of plants

eAdults become active early —mid
May

*We don’t know the long-term
consequences for plant survival or
flowering

*Multiple generations active
throughout summer




Daylily leafminer




Daylily leafminer

Leafminers
eAbamectin (Avid)
eAcephate (Orthene)
eAcetamiprid (TriStar)
eBifenthrin (Talstar)
eDinotefuran (Safari)
eImidacloprid (Merit)

Tested

eSpinosad (Conserve)
eXxpire

*Flagship




Avid
Conserve
Xxpire
Distance
Acelepryn

abamectin (Avid)

acephate (Orthene)

acetamiprid (Tristar)

azadirachtin (Azatin XL)

bifenthrin (Onyx, Talstar)

chlorantraniliprole (Acelepryn SC)

clothianidin (Arena)

cyfluthrin + imidacloprid (Discus)

dinotefuran (Safari)

imidacloprid (Merit, Marathon, others)

permethrin {(Astro, Perm-up, Permethnn Pro)

pyriproxyfen (Distance)

spinosad (Conserve SC)




Not Target Pests of Imidacloprid

e Armored scales
e Caterpillars

e Mites




Important armored scales

Gloomy scale
Euonymus scale

San Jose scale
Oystershell scale
Bamboo scale

White peach scale
Elongate hemlock scale
Cryptomeria scale
Minute cypress scale
Tea scale

Maskell scale

Pine needle scale
Japanese maple scale
Obscure scale

—ﬁ

ARMORED SCALE INSECT PESTS

Of Trees ancd ShI‘U bS nnunuss R. MILLER
1 JOHN A, nmnsnu




Armored scale - Management

» Neonicotinoids
» Dinotefuran — Safari
» Acetamiprid — TriStar
» Thiamethoxam-Flagship

» Other neonics are not effective or labeled
for armored scales

» Insect Growth Regulators
» Pyriproxyfen — Distance
» Buprofezin — Talus

» Orthene

» Horticultural Qil




Leaf feeding caterpillars

Bagworms _,

Orange
stripped
oakworm

Maple worms

Tent
caterpillars

UGAD717013



Leaf feeding caterpillars

» Products
» Spinosad
» Acelepryn
» Provaunt
» Xxpire

» Confirm

acephate (Orthene)

acetamiprid (Tri-Star)

aradirachtin (Azatin)

Bacilius thunngiensis kurstaki (DiPel)

bifenthrin (Onyx, Talstar)

bifenthrin + imidaclopnd (Allectus)

bifenthrin + clothianidin (Aloft)

carbaryl (Sevin)

chlorantraniliprole (Acelepryn)

indoxacarbh (Provaunt)

insecticidal soap (various)

novaluron (Pedestal)

permethrin (Astro, Perm-up, Permethrin Pro)

spinetoram + sulfoxaflor (XCXpire)

spinosad (Conserve SC)

tebufenozide (Confirm)




[arour 2T inseCTICIDE |

r "l-""h

w Provaunt

Insecticide

& water dispersitle granular insecticide for the control
of lepidopterous lervae [Including ammywoms,
cuteworms, sod webwiorms, bageormss, fall
webworma, gypsy moth caterpillars, tent caterpillars,
tu=sock moth caterpillars and yellownecked
caterpillars) and other listed pests mfesting landscape
and recreational {including golif courses) turf grass and
landscaps omamentals.

Active lngredient

Indiox scark®

(S} meathyd T-chlono-2,5-difydro-2-
[Emethosycarbony )[4 trifuormethory)
Fﬂ'ﬁyﬂaﬂm}uﬂtﬁwﬂlndﬂuhz—a]h SA]nxndﬂzlre-

da-[FH-carboxylate . . . 30U0%
Citfer ingrediants TOLD W
Total: 100.0%:

*Indioxecart belongs to the cxadarine chemical class.

Caterpillars on landscape ornamentals



Two-spotted spider mite -

e Qverwinter as
adults in
protected areas
such as weeds, L AT

i < g S VU -
leaf litter :

e Become active
in hot weather
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Two-spotted spider mite - Hosts

 Found throughout North
America

 Feed on over 150 plant
species
— Bedding plants
— Roses, perennials
— Shrubs and trees




Cool season mites

Spruce spider mite (Oligonychus
ununguis)

— Most destructive pest of conifers
Southern read mite (Oligonychus ilicis)

— Small

— Eight legs

— Reddish eggs

— Pale to red body of nymphs and adults

Fhaip by
Michde! Maiiuk




Spruce spider mite

 Found throughout North
America

e Coniferous evergreens

 Feed on junipers, spruce,
arborvitae, and other
coniferous evergreens




Use miticides

Avid

Floramite
Shuttle
Tetrasan
Horticultural oil

abamectin (Avid)

acequinocyl (Shuttle)

bifenazate (Floramite)

clofentezine (Ovation)

etoxazole (TetraSan)

fenazaquin (Magus)

fenpyroximate (Akan)

hexythiazox (Hexygon)

horticultural oil (various)

insecticidal soaps

pyridaben (Sanmite)

spiromesifen (Judo, Forbid)




Twitter Alerts

e Pest activity

e Exotic pest updates

1. http://twitter.com/

2.Sign up
3. Follow

4, @OrnaPests


http://twitter.com/

136 DD. Look for Spruce Spider Mites on Conifers. Link to more info.

Ornamentals and Turf

Department of Entomology Insect Note
.\ LB EU SIS NS North Carolina Coop erative Extension

Southern Red Mite and Spruce Spider Mite

S.Bambara and Steven Frank, Extension Entomologists

CAUTION: This information was developed for North Carolina and may not apply to other areas.

[General Information] [Biology] [Control] [Other Resources]

Southern red mite, Oligonychus ilicis (McGregor), Tetranychidae, PROSTIGMATA
Spruce spider mite, Oligonychus ununguis (Jacobi), Tetranychidae, PROSTIGMATA

General Information

¥4 Cool weather mites are dark red (southern red mite) or almost black (spruce spider mite) and with the eight legs spread out
would just cover the period at the end of this sentence. The legs of the spruce spider mite are pale yellowish brown. Males
are smaller and more slender than females.

The eggs of these mites are red or brown, round and a little flattened. They have a tiny hairlike "stripe” that sticks up in the center.

The larvae of cool weather mites are slightly larger than the eggs and have six legs. Nymphs are similar to adults although some nymphs are
smaller.

Biology

b b, 44wy Spruce spider mites are found throughout North America. Southern red mites are found in the eastern United States and California. Southern  ~




Insect Ecology and Integrated Pest
Management

Improving IPM through Ecology

N
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Home Extension IPM Webinar Publications Research Teaching Paople

PEST ALERTS ON TWITTER

Whiteflies on Poinsettias in Color Whitefies on Poinsettias in Color

wp.me/p1FJMW-Th

Postad on December 5, 2012
1 day ago




Home Extension IPM Webinar Publications Research Teaching People

Extension Resources

IPMPro App for iPhone and Android

A tour de force of nursery and landscape pest management, IPMPro mobile device app.
will streamiline your pest management decision-making, employee fraining, and make

complving with state pesticide recordkeeping requiations easy!
Insect notes

Insect notes summarize the biology and management of arthropod pests important fo

ornamental greenhouse, nursery, or landscape sysiems.

Pest news

Brief, weekly updates on arthropod activity provided by email April to September.

Books

Adkins, C.R., S.K. Braman, M.R. Chappell, J.-H. Chong, J.F. Derr, W.C. Dunwell, 8.D.
Frank, A.F. Fulcher, F.A. Hale, W.E. Klingeman, G.W. Knox, AV. LeBude, M.L. Paret, J.C.
Meal, J.R. Sidebottom, N.A. Ward, S.A. White, J. L. Williams-Woodward, and A.S.
Windham. 2012. IPM for Select Deciduous Trees in Southeastern US Nursery
Production. Fulcher, AF, SA White, Eds. Knoxville, TN: Southern Mursery IPM Working

Group. Print and Electronic PDF, or iBook.

Industry publications

Arfimlac A arffrarey roanacarmart i racieral arcd aattanal! ar ik lieatare farmafifes Hee

PEST ALERTS ON TWITTER

Whitefies on Poinsettias in Color
wp.me/p1FJMW-Th
1 day ago

Cankerworm adults activel
wp.me/pIFJMW-Tc
3 days ago

Caterpillars | have found
wp.me/p1FJMW-60

2 months ago

™

Baptisia-Feeding Caterpilar
wp.me/p1IFJMW-GB

4 months ago

Mew issue of NC Pest News
contains Dogwood borer, Flatid
Fluff, and Fall webworm info
ipm.nesu.edufcurrent_ipm/12

4 months ago

Take the IR-4 Survey Now!
wp.me/p1FJMW-6y
4 months ago

Polinators and Insecticides
wp.me/p1FJMW-6v
4 months ago

Fal webworms feeding
wp.me/p1FJMW-6r
4 months ago

Heat wave boosted spider mites
wp.me/p1IFJMW-6o

4 months ago



IPM FOR SELECT DECIDUOUS TREES IN
SOUTHEASTERN US NURSERY PRODUCTION
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Resources

[1 Agricultural chemicals manual
http://ipm.ncsu.edu/agchem/agchem.html

[1 General ornamental pests and pest calendars

oo

http://insects.ncsu.edu/

My Website and Blog

ecolPM.com

D Twitter - @ornapests


http://insects.ncsu.edu/
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