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Welcome

A recording of this webinar will be
available within a week at

http://www.neipmc.org/go/ipmtoolbox



http://www.neipmc.org/go/ipmtoolbox

We Welcome Your Questions

» Please submit a question at any time using the Q&A feature to
your right at any time

» If you’d like to ask a question anonymously, please indicate
that at the beginning of your query.




Center for

VECTOR BIOLOGY
-~ A RUTGERS
Y &\ N
— Presenters
)
/ Dina Fonseca, PhD Matt Bickerton, MS
Professor of Entomology, Rutgers U. Bergen Co. Dept of Health
Director, Center for Vector Biology & Rutgers Center for Vector Biology

— e -
—=% o
f iy

\ ‘o

RUTGERS

New Jersey Agricultural
Experiment Station




Some Questions
for You



A swarming, exotic tick species is
now living year round in N.J.

Updated Apr 24; Posted Apr 21

NEWS ANIMALS

This invasive tick can clone itself
and suck livestock dry

Inits native East Asian range, the longhorn tick spreads potentially fatal human diseases
BY LEAH ROSENBAUM 7:00AM, JUNE 2%, 2018

Exotic tick species invades New Jersey and appears to
be spreading

Scott Fallon, Staff Writer, @NewsFallon FPublished 533 a.m. ET May 3, 2018 | Updated 2:59 p.m. ET May 3, 2018

This Self-Cloning Tick is Terrorizing More States

BY JAKE ROSSEN JULY 12, 2018




Outline

» What are invasive ticks?
» Exotick vs. native invasive

» “An ounce of prevention is worth a pound of cure”

» The Asian longhorned tick (ALT) discovery, biology,
behavior, vector potential

» ALT Management

» Agriculture
» Pets
» Public Health

» Take-home messages




The invasion process

Transport | Introduction Establishment Spread
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The “5 step” approach to assess risk

» Step 1 - Broad host range; in particular CATTLE, HORSES,
LIVESTOCK (in general), DOGS, CATS, PETS (in general)

» Step 2 - Has spread outside the native range; adapted to
ANTHROPOGENIC ENVIRONMENTS

» Step 3 - Detected (intercepted) in the USA

» Step 4 - Dangerous (capable to reaching high numbers and
spreading) and/or vector of damaging pathogens

» Step 5 - Distribution in the US will depend on
environmental associations (indoors? cold hardy? tropical?)

Loosely based on Heath 2013 Systematic and Applied Acarology, 18(1):1-26.




Non-Native ‘7%, 3

Invasive -

» In Non-Native and Invasive Ticks, Michael
Burridge “...has provided a major resource for
scientists, acarologists, and pathologists by
detailing invasive ticks, the diseases they
potentially vector, and the various countries
from which at least 100 non-native ticks have
entered the United States in the recent past.”

Review by James Nation in the Florida Entomologist 2011




Invasive

Exoticks in the US

Step 1 - Step 2 - Step 3 -
Native range Host range? Outside native Detected in
range? the USA?
Rhipicephalus
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annulatus
Rhipicephalus 50 YES
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Step 4-
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Vector?

Babesia
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Cattle ticks

Insecticide Resistance (IR)

Eradicated from S US, remains in
Mexico. Often detected in the US.



Amblyomma rotundatum

sive ticks - moving North

Step 1 - Step 2 - Step 3 - Step 4-

Native ranse ost range? Outside nativeDetected in  Dangerous? Ac’
range? the USA? Vector?
broad host
Patagonia to range; - Yes, A
Mexico humans and REE intercepted e 9F pr¢ !
DOGS
species
complex. A.  three-host |
Ambly omma cayenne tick mixtum may HORSES are No? Maybe native maybe !cr:)t ‘W .3
cajennense s.l. be native to  preferred? i
TX and FL
Amblyomma rotund toad ~ Argentina- - two-host tick, yes, FL .
. Mexico and amphibians, Yes?
rotundatum tick

. maybe im |
Caribean reptiles, birds (EBs; 1) inv "Ambly

Native invaders = native species expanding north due to climate change or adapting to human
environments




Other species to keep an eye out for

. Step 1 - Step 2 - Step 3 - Step 4- . I
Native rangeHost range? Outside nativeDetectedin  Dangerous? B st
range? the USA? Vector?
. Africa, Asia, ) . Ectoparasite of grass-rats in Egypt

Haemgp hy Sal.l.s yellO\,N Australia :"hLe.eDg%sSt Yes? Interilepted ' Babesia canis (Hoogstral 1958). Possibly indoors in
leachii leachii dog tick (invasive??) 1CK; 08s cold climates

Castor Three-host Intercepted bactcla_riTri and Public Health concern
Ixodes ricinus : Europe  tick; HUMANS, No? in DOGS from ey ADAPTED TO ANTHROPOGENIC

bean tick DOGS Austria and ENVIRONMENTS - urban areas

Germany
three-host . Expansion may be Climate related

Dermacentor IELE Eurasia  tick; CATTLE,  Yes? '”ter;‘f)ptsed "N Babesia canis ADAPTED TO ANTHROPOGENIC
reticulatus dog tick DOGS g ENVIRONMENTS - urban areas
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“An ounce of prevention is worth a pound o

. Active
Proactive Eradication
Action should begin here, requires
Eradication feasible intense effort

Reactive

Manage and control
local infestations

» Phases Established

Introduced

Lag phase
|

I
| |

Abundance =]y

Introduction

~—

Early recognition

Invasive

™\ Public

awareness
typically begins

First Scattered Numerous At or near biological potential
occurrence locations locations
Time —

Phases of Invasive Species Invasion and Control

https://www.eddmaps.org/about/why plants invade.cfm

Control Costs (-



https://www.eddmaps.org/about/why_plants_invade.cfm
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In August 2017 a NJ citizen

contacted the local County |
Health when she became o o 15,05 SR B (A
infested with ticks while i e sty

shearing hersheep, Hannah.

':‘;ORTHEAS rf?go e

Tadhgh Rainey

Jim Occi, Rutgers CVB 1
Hunterdon Co. Health

¥ # & . e
Alvaro Toledo A N . i
s N R A

Ticks & TBD ;&nd rea Egizi

< Matt Bickerton Monmouth Co. Tick-bor
R Bergen Co. DOH Lab @ Rutgers CVB,
Julia Gonzalez Tick Control
Tick dynamics

Rainey T, Occi JL, Robbins RG, Egizi A. 2018

Dana Price, Pathogen discovery longicornis (Ixodida: Ixodidae) parasitizing
States. J Med Entomol 55(3):757-759.

_

Stephanie Aponte, Tick phenology



Haemaphysalis longicornis, Neumann 1901

» Native to east Asia (China, Korea Peninsula, Japan)

» 1900’s - established in Australia and the south Pacific
» 2017 - field populations first detected in NJ -
» 3 host tick
» Parthenogenetic populations - no males have been found in the US

Photo by Vecchio

» Very large infestations can develop from single individuals
» Broad host range (pets, livestock, wildlife, people)
» In its native range can transmit dangerous pathogens to humans

Useful links: http://vectorbio.rutgers.edu/outreach/ticknews.php
(biology, identification, fact sheets, press releases from all states 15t detections)



http://vectorbio.rutgers.edu/outreach/ticknews.php

Proposed common name: Asian longhorn

» Common name proposed by Dr. Andrea Egizi, Monmouth Co. Tick-borne
Diseases Lab/Rutgers University. Approved by the ESA Committee on Common

" Egizi, Robbins, Beati et
pictorial key to different
recently detected exotic
Haemaphysalis longicornis
native congeners in the Uni

Haemaphysalis longicornis adultfemale, ventral view, collected in Middlesex Co., NJ
Photo by Andrea Egizi (2018)
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US Distribution

» 12 states: AR, CT, DE, KY, MD, NJ, NY, NC, PA, TN, VA, WV

» Hosts: dog, cat, coyote, gray fox, red fox, opossum, raccoon, groundhog, cow,
goat, sheep, whlte tailed deer, elk, horse, red-tailed hawk, Canada goose,
human
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The good news

» No human pathogens have been detected in US populations of this tick.

Asian longhorned ticks are not capable of transmitting the Lyme bacterium’

Compared to local blacklegged ticks and lone-star ticks, Asian longhorned ticks see
uninterested in humans?; standard tick repellents and acaricides are effective3

Bad news

» Asian longhorned ticks infected with Theileria orientalis Ikeda were collected in
Virginia in areas where dead cattle infected with this pathogen had been found*

» Asian longhorned ticks are capable of transmitting Rickettsia rickettsii, the agent
of Rocky Mountain spotted fever, a deadly bacterial disease endemic to the US>

» Larval Asian longhorned ticks can reach extraordinarily high numbers in the Fall

'Breuner et al. 2020 Ticks Tick Borne Dis. 11(1):101311; 2Tufts et al. 2019 Emerg Infect Dis. 25(4):792-796;
ZRonai et al. 2020 Med Vet Ent (ahead of print); 3Foster et al 2020 J Med Ent Feb (ahead of print); “Oakes et
al 2019 Emerg Infect Dis. 25(9):1653-1659; >Stanley et al 2020 J Med Ent Apr (ahead of print);



Alarm signs?

ALT larva _200um ~ 1/100 inch

» Bickerton M, Toledo A (2020) Multiple pruritic
Asian longhorned tick larvae (Haemaphysali
International Journal of Acarology. acce

All pictures (and skin) from Matt Bickerton




Impact on Public Health IPM

» Native US tick species, blacklegged ticks (/Ixodes scapularis), Lone star ticks
(Amblyomma americanum) and Americab dog tick (Dermacentor variabilis) - are sti
the biggest source of risk to residents.

» The same measures that prevent tick bites from native species should be used against
Haemaphysalis longicornis.

but,

High numbers of Asian longhorned ticks may panic residents.
Association with livestock may increase biting risk.
Changes in behavior associated with new environment are possible.

Local pathogens may evolve to embrace a new abundant carrier.

vV v v v Vv

We need strategies for prevention, early detection, and enlightened control.




ALT Management
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Cattle
Sheep
Goats
Horses
Pigs
Deer

Companion animals
» Dogs
« C(Cats

Humans
Environment
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Early Control Efforts on Cattle in New Zeala

» NZ cattle tick (ALT) likely introduced to NZ via livestock
imported from Japan ca 1894.

» Concerns over cattle fever (Babesia bigemina) and further
spread prompted Ag Ministry to mandate arsenic cattle dips as
early as 1921.

» 400 gallon “swim dip” mixed with 7 lbs arsenious oxide
repeated every 3 weeks

» Required before transporting the animal outside of quarantine
areas and performed immediately prior to auction.

» Good pasture management implemented: plowing, burning,
topdressing, and keeping the pasture free of
“roughage”(rushes- Juncaceae).

Heath, A.C.G. 2020. New Zealand Journal of Zoology. DOI: 10.1080/03014223.2020
Myers, J.G. Bulletin of the New Zealand Department of Agriculture 116, 105 pp.




TICK CONTROL - FARM CALENDAR
(for use with AgFacts sheet "TICKS'')

Month Status of tick Control measure

July First few nymphs on stock.  Start season’s control programme by spraying stock
in late July to control overwintered stages.

August Nymphal peak. Dipping not practicable during lambing but dip all
other stock where possible.

September Many nymphs still about. Spray docked lambs. Keep grass growth down.
Cut down rushes and remove debris.

October Nymphs on the wane. Spray or graze new rush growth. Keep rank grass

Adult ticks appearing. down.
November Adults in large numbers.
} Dip all stock to kill adult ticks before eggs are laid.

December Adult peak.

SR Larvae appearing. } Dip all stock, preferably in January.

February Larval peak. aoep pasiare ont.

March Last few larvac on stock. Graze out rough feed in pastures.

April Nymphs and some adults. Cut down rushes and remove or burn debris.

May Quiescent on pasture. Pasture management if practicable.

June (Overwintering period). Pasture management if practicable.




USA: Agricultural Management of ALT

» No published strategies to control ALT in USA and no products specifically labeled for
Asian longhorned ticks.

» Types of acaricide treatments for ticks
» EPAregistered pesticides (topical)
» FDA registered veterinary drugs (topical, oral, injections)
» Products labeled for livestock vary by animal type:
» Pyrethroids (Permethrin)
» Pyrethrins
» Organophosphates
» Avermectins
» Don’t necessarily kill the ticks outright, but reduce molting success & oviposition'
» Resulted in 3 fold decrease in Theileria orientalis infection rate in cattle?

To see what is available for use in your state: https://www.veterinaryentomology.org/vetpestx

To learn specific ways to check livestock for ticks: https://www.tnticks.org/videos

1)H.T.T. Doanet al. 2013. Veterinary Parasitology 198 406-409

| credit:. A att Newman Monmouth Caunty 4-H
2) Park et al. 2019. BMC Veterinary Research 15:297 { i T TR LRI SR N T 3



https://www.veterinaryentomology.org/vetpestx
https://www.tnticks.org/videos

Modes of Application for Control on Livestoc

Pour-ons /sprays Impregnated Ear Tags Dips/k

Tri-Zap™ ear tag

Parasitipedia.net



Theileria orientalis Ikeda in Virginia Cattle

Theileria orientalis Ikeda Theileria orientalis Tkeda in host-seeking
Genotype in Cattle, Virginia, USA Haemaphysalis longicornis in Virginia, U.S.A.

Vanessa J. Oakes, Michael J. Yabsley, Diana Schwartz, Tanya LeRoith, - F . . . R
Carolynn Bissett, Charles Broaddus ).rlacl( L. Schiater. S Mighelle Todd AlecT. Thompson * £ 2 B, Seth White |, David Shaw 2 Andrea Egizi © 9 Kevin Lahmers %, Mark G. Ruder ®, Michael

Katie M. Boes, Meghan Brocokhart, Kevin K. Lahmers J. Yabsley® B-F 2.8

« Cattle mortalities associated with T. orientalis in 20171
« ALT found on the premises -13% infected with T. orientalis *

Cattle treated with
« Gamma-cyhalothrin (Standguard® pour-on)
Labeled for lice and horn flies on beef cattle only

* Duramectin (Dectomax® injectable)
Labeled for internal and external parasites

Oakes, V. J., et al. 2019. Emerging Infectious Diseases 25: 1653-59. e ——
. . . twas ected W lelieria orientalis a genotype. eIe 13 eviaence
Thompson, A.T., et al. 2020. Ticks & Tick-Borne Diseases 11: 101450 of a regenerative response to nemsia (anisoeytoss and polychromasi) and

intracellular piroplasms within erythrocytes. Scale bar indicates 10 um.

Dallas Meek (USDA-APHIS) Personal communication




1)Toyota et al, 2019. Paras
Efficacy of orally administered fluralaner in

T]Ck Management fOr Pets dogs against laboratory challenge with

Haemaphysalis longicornis ticks
> |SovaOlineS (e.g. ﬂU ralaner)_ Ca. 201 3 Masanori Toyota', Kyoko Hirama', Tatsumi Suzuki®’, Rob Amistrong™ (@ and Tatsuyuki Okinaga®

» Broad-spectrum 12 wk of systemic activity

» Orally administered (chewable)

» Controlled 90% of ALT on dogs after 114 days'
» Pyrethroids

» Mostly for dogs
» Fipronil (Phenylpyrazole)

» Topical
» Amitraz

» Topical or collar- mostly used for mange

Companion Animal Parasite Council:
https://capcvet.org/parasite-product-applications/



https://capcvet.org/parasite-product-applications/

Products Labeled for Ticks

MATIONAL - United States INTERNATIONAL - Australia/New Zealand

Canine (Dog) X X X X X X
Feline (Cat) X X X X X
Lactating Dairy
MNonlact. Dairy
Bovine (Beef)
Equine (Horse)
Caprine (Goat)
Ovine (Sheep)
Porcine (Pig) X
Cervid (Deer) X X
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1. Products containing fluralaner as an active ingredient include Bravecto

2. Products containing lotilaner as an active ingredient include Credelic

3. Products containing afoxclaner as an active ingredient include Mexgard

4. Products containing sarolaner as an active ingredient include Simparica and Revalution Plus

5. Products containing fipronil as en active ingredient include Catego, Effipro/Effipro Plus, Frontline Plus, Effitix /Effitix Plus, and Parastar/Parastar Plus
&. Products containing flumetrhin as an active ingredient include Sereste Collars

7. Products containing deltamethrin as an active ingredient include Activyl Collars

Credit: Dene' Vann and Rebecca Trout-Fryxell- University of Tennessee



Acaricide Resistance

» In New Zealand, where only one compound (flumethrin
pour-on) is registered for use on dairy cattle and deer
against ALT, no resistance has been detected yet’

» Resistance appears to have been detected in Korea, 7-fold
increase in effective doses of cypermethrin were
necessary to achieve control of ALT?

1. Heath & Levot, 2015. New Zealand Veterinary Journal. 63:199-210.
2. You, et al., 2014. Korean J Vet Res. 54:117-120.
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Public Health Control of ALT T

Measures Against the Nymphal Stage of the Asian
Longhomed Tick (Acari: xodidae)

Erk Foster ' Army C. Fleshman,’ Shalby L Ford ' Michasl L. Levin? Mark J Delorey,'
Rebecca J Eiwes,' and Lars Bien

Use Insect Repellent

Use Environmental Protection Agency (EPA)-registered insect repellents [ with one of the active
ingredients below. When used as directed, EPA-registered insect repellents are proven safe and

effective, even for pregnant and breastfeeding women.

e DEET

e Picaridin (known as KBR 3023 and icaridin outside the US)
e IR3535

¢ Oil of lemon eucalyptus (OLE)

¢ Para-menthane-diol (PMD)

e 2-undecanone

 All products showed 93-97% repellency to ALT over 30 minutes
ePermethrin fabric repelled 96% of ALT in 3 minutes

Foster et al. 2020 Journal of Medical Entomology. 57:1141-1148



Wild Host-Targeted Control

> Med Vet Entomol. 2020 Apr 6. doi: 10.1111/mve.12441. Online ahead of print.

Aversion of the Invasive Asian Longhorned Tick to
the White-Footed Mouse, the Dominant Reservoir of
Tick-Borne Pathogens in the U.S.A

| Ronai 1, D M Tufts 7, M A Diuk-Wasser ’

» Rodent tubes/boxes probably won’t work because they are not
particularly interested in small rodents

» 4-poster stations might provide control but research is lacking
Wideopenspaces.com

Ronai et al. 2020. Med Vet Entomol. https://doi.org/10.1111/mve.12441



https://doi.org/10.1111/mve.12441

ALT Management in Public Spaces

[Med. Entomol Zool. Vol.66 No.1 p.7-12 2015)
DOI: 10.7601/mez.66.7
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Field evaluation of suppression effect of acaricide formulations against ticks

Tomoyuki Hasaisoro® !, Tohru Kazuma', Atsuhiko Muro”, Keiko Mivacawa”,
Kana Nacaniro'), Keisuke Tovama?, Masaya Apacui”, Fumiaki Ikepa™,
Osamu Komaaata®, Takashi Tomrra®, Shigeru Monr¥ and Kyoko Sawase®

* Corresponding author: Environmental Biology Department, Japan Environmental Sanitation Center,
10-6 Yotsuyakamicho, Kawasaki-ku, Kawasakt 210-0828, Japan
(E-mail: tomoyuki_hashimoto@jesc.or)p)
" Environmental Biology Department, Japan Environmental Sanitatfon Center,
10-6 Yotsuynkamicho, Kawasaki-ku, Kawasaki 210-0828, Japan
3 The Untversity of Tokyo Chiba Forest, Graduate School of Agriculture and Life Sciences,
770 Amatsu, Kamogawa 299-5503, Japan
3 Hyglenic Insecticide Industrial Assoclation of Japan, 46 Kandakonyacho, Chiyoda-ku 101-0035, Japan
9 Department of Medical Entomology, National Institute of Infectious Disease,
1-23-1 Toyama, Shijuku-ku 162-8640, Japan
5} Department of Veterinary Sclence, Nattonal Institute of Infectious Disease,
1-23-1 Toyama, Shijuku-ku 162-8640, Japan
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Suppressive effect and persistence of hygienic acaricides
for control of ticks in recreational areas

Tomoyuki Hasnimoro™ Y, Keiko Mmacawa", Tohru Kazuma’, Atsuhiko Muto", Shinji Kasa®,
Osamu Komacata®, Yoshihide Maegawa®, Takashi Tosira®, Mamoru Watanase®, Kyoko Sawase?,
Miyako Smirarsar®, Hideaki Onisai®, Takeo YamavcHi®, Masato Icarasui® and Fumiaki Ikena®

* Corresponding author: tomoyuki_hashimoto@jescorjp
't Envirommental Biology and Living Emvironment Department, Japan Environmental Sanitation Center,
10-6 Yotsuyakamicho, Kawasaki-ku, Kawasaki, Kanagawa 210-0828, lapan
I Depariment of Medical Entomology, National Institute of Infectious Diseases,
1-23-1 Toyama, Shinjuku-ku, Tokye 162-8640, lapan
3 Toyooka Public Health Welfare Office, Hyogo Prefecture, 7-11 Saiwaiche, Toyooka, Hyogo 668-0025, Japan
4 Health and Welfare Departrment, Toyooka City, 2—4 Chuomachi, Toyeoka, Hyogo 6688666, lapar
3 Institute of Natural and Envirommental Sciences, University of Hyogo/Museum of Nature and Human Activities,

Hyogo, Yayoigaoka 6, Sanda, Hyogo 669-1546, lapan
& Hygienic Insecticide Industrial Association of lapan, 46 Kandakonyacho, Chiyoda-kn, Tokyo 101-0035, Japan

Hashimoto, T., et al. 2015. Med. Entomol. Zool. 66, 7-12.

Hashimoto, T., et al. 2017. Med. Ent
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Sampling Areas

Plots:

» 30 meters subdivided every 3 meters
» Sampled weekly4/30/19 to 10/28/19
» 33 cm sweep




Sampling Areas

© jim occi Rutgers




15000

Total # Ticks

STAGE

| Larvae

12000

Nymph
] Adult
69,254 Larvae

9000
6000

ALY # [EJ0L

A

2,254 Nymphs, 561 Adults

3000

7c120

01120

gz-deg

Zl-deg

6zZ-bny

Qc-unr

90-unr

cz-fepy

60-Aep



Proportion of Activity of Each Life Stage

1.00

Adult
- ?\ Peak
ymph \\
> 0.75 - l
=
5 N
=
©
c 0.50
i
€
=]
o
2
o
0.25

0.00




Lambda-Cyhalothrin

Lee, D.-W., et al. 2015. Journal of Asia-Pacific Entomology 18, 715-718.

3

% Mortality

1 4 7 10 13 16 19 22 25 28
Days after Treatment
Park, G., et al. 2019. Entomological Research 49, 330-336. Lambda-cyhalothrin 9.7%
100 Rate: 7 mL / 1000 ft2
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Conclusions

» Lambda-cyhalothrinwas highly effective against ALT in the field

» Foliar applications of lambda-cyhalothrin can control 100% of ALT for up to 7
weeks in the environment*

» June Application provided control of nymphal stage, but no effect on
subsequent adult and larval populations

» July application provided 75% control of the fall larval population

» August application reduced all stages of ALT by 99.8% from August to
October

» 3 applications (June, July, and August) reduced ALT population by 99.9%

*ticks are likely re-introduced from wildlife

Bickerton and Toledo. 2020. A life-stage targeted acaricide application approach for the
control of Haemaphysalis longicornis Ticks & Tick-borne Diseases re-submitted after revi




THIS SEASON

Additional Chemistries
» Pyrethroids: Bifenthrin/Tau fluvalinate
» Carbamates: Carbaryl

» IGR’s: Novaluron/Pyriproxyfen

Formulations

» Liquid/Granular




Questions’




5 main takeaways %

Preventing invasive ticks is critical.

Risk to agriculture is real. Agricultural
IPM for ALT is being developed. Products
need to be evaluated and ALT needs to
be included on labels.

» Products for IPM on pets exist. Specific
testing on US's ALT may be a good idea.

» Current Public Health risk from Asian
longhorned ticks is minimal compared to
endemic species such as the blacklegged
tick.

Risk of this tick’s presence upsetting
existing IPM messaging is real.




Some Questions
for You



Find a Colleague

» To post a profile about yourself
and your work:

»http://neipmc.org/go/APra
» “Find a Colleague” site
»http://neipmc.org/go/colleagues



https://na01.safelinks.protection.outlook.com/?url=http://neipmc.org/go/APra&data=02%7C01%7Cchangluw@rutgers.edu%7Cb2734adc452c4d7bf9a308d4e6497831%7Cb92d2b234d35447093ff69aca6632ffe%7C1%7C0%7C636386650609146774&sdata=qqboZJcdDbo4pc09Zooe7XXB41gTwW7LRW7QJemJi5Y=&reserved=0
https://na01.safelinks.protection.outlook.com/?url=http://neipmc.org/go/colleagues&data=02%7C01%7Cchangluw@rutgers.edu%7Cb2734adc452c4d7bf9a308d4e6497831%7Cb92d2b234d35447093ff69aca6632ffe%7C1%7C0%7C636386650609146774&sdata=DkHWB/RMbxNfiTnTO65NVEhGapVL1sevuDvzlvcx0fc=&reserved=0

>

>

>

>

Upcoming Webinars

Tick IPM #4: Habitat Management for Vector-borne Diseases
Allison Gardner, University of Maine, August 10, 2020. 11:00 a.m.

Tick IPM #5: Pathogens Found in Ticks Collected on School Grounds and Public

Drs. Jody Gangloff-Kaufmann, Joellen Lampman, Matt Frye, NYS IPM Program. Dr. Laura
Goodman, College of Veterinary Medicine, Cornell University. September 14, 2020, 1:00 p.m.

Tick IPM #6: Host-Targeted Tick Control - What Works, What Doesn’t, and What’s New

Dr. Andrew Li , Research Entomologist, USDA-ARS Invasive Insects Biocontrol and Behavior
Laboratory, Beltsville, MD. September 30, 2020, 11:00 am

Tick IPM #7: Leaf Litter/Snow Removal for Tick Reduction
Dr. Kirby C. Stafford Ill, Connecticut Agricultural Experiment Station, October 7, 2020- 11:00 a.m.

For Updates: https://www.northeastipm.org/ipm-in-
action/the-ipm-toolbox/



Recording of Tick IPM Webinar Series

» Past recordings and today’s Webinar will be available to view on
demand in a few business days.

» http://www.neipmc.org/go/ipmtoolbox

» You can watch as often as you like.



http://www.neipmc.org/go/ipmtoolbox
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