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Worldwide distribution of HWA and Tsuga species.
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A creeping conflict
The hemlock woolly adelgid now infests about half of the eastern
hemlock’s range, and has been spreading by about 15 kilometers per year.

AR

M Hemlock range
MS g GA M Hemlock woolly

Published by AAAS Gabriel Popkin Science 2015;349:802-805 adel,qid range
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New York State
Eastern Hemlock(Tsuga canadensis.)Distribution
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0%-5% 6%-15% 16%-30% 31%-60% 61%- 100%

Dataset: Eastern Hemlock (Tsuga canadensis )

Wilsan, Bany T. and Andrew J. Lister. (in review),

A phenology-based nearest-neighbor

imputation approach 1o karge area mapping 0 75

& Mrotection

Massachuscrin

of forest characterstics using field sampled data,

Submitted 1o Remote Sensing of Environment.

New York State
hrvor Burmedt
Production Dae 4/11




Hemlock Woolly Adelgid
New York State 1987

New York State Departmeant of Environmental Conservation
Division of Lands and Forests, Forest Heakh Unit D




Confimed Hemlock Woolly Adelgid
In New York State By Town

Hemlock Wooly Adelgid Detection
1998 - 2008 [ 2009 - 2015 [ 201c [ 2017
[ adironcack Park

New York State Department of Envrionmental Conservation
Bureau of Invasive Species and Ecosystem Health

1987 - 1997 | No Detection

Updated 8/17/2017

4{”«« Department of
OPFORTUNITY

Environmental
Conservation
Scott McDonnell, NYSDEC. July 2016.
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HWA Detection

A Look for HWA itself on twigs

L Inspect branches near ground — HWA will be found all
through the crown

I Use binoculars to see higher?

ABe careful of glare and false positives

I Examine twigs that fall to the ground after a storm

ABe sure to check branches near water

I Birds are implicated as good long distance vectors
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Hemlock Woolly Adelgid
The Problem

A Asexual reproduction (all females)
I One individual can start a new. population

I High Reproductive Potential

A 2 generations per year & up to 200 eggs/female, but generally less
A 1 x 100 x 50 = 5,000 potential progeny. from 1 female/yr.

A Native natural enemies are lacking in the
Eastern US

I Classicall biocontrol efforts are ongoing

A No documented resistance by Eastern or
Carolina hemiock
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Natural Control
of Insect Populations

A Host Tree Resistance

L IMany factors involved, most poorly understood
I Evaluation of progeny from Northern NJ'stand

A Abiotic Factors

I Temperature

A Biological Control

I Predators, Parasitoids, and Pathogens

AAdditive effect of all agents involved
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Northeast Regional Climate Center, Cornell University, 2014



HWA and Cold Weather

A Taughannock State Park

I Lowest temperature -22C (-8F) on 4 Jan 2014
L 91% mortality, n=3253

A Mine Kill State Park

I Llowest temperature -30C (-18E) on 23 Jan 2014
L 82% mortality, n=2936

A The colder location has less mortality!
A Are HWA populations adapting to the cold?



2015/16 Winter Temperatures and HWA Mortality at Taughannock State Park
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2016/17 Winter Temperatures and HWA Mortality at Taughannock State Park
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Biological Control Approaches

A Wild collecting predators then direct release
Alnexpensive

A Inconsistent supply of predators - Availability
fluctuates in wild native populations

A Lab rearing - Insectany
A More or: less consistent supply. of predators
A Scalable
A Relatively expensive
A Successfullfor multiple species in VA, GA, and TN



Laricobius nigrinus

~ ¢
p oy
s‘ -t

A Native to Pacific Northwest
A Good life cycle synchrony with HWA

A Released in 16 states on east coast since 2003,

A Establishment at many lecations in the East.

A Banner Elk, NC
A Spread over 30 miles since first introductions in 2003
A Over 12,000 collected in two weeks for release in 2013

A Delaware Water Gap, Northern NJ and PA populations are
growing since releases began in 2006



Lardcobius nigrnus releases

S In NY since 200
19 |ocations: 2009, 2012, 201.3, 2015, 2016, 201.7
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A Diptera: Chamaemyiidae

A May be the most abundant predator of
HWA In the Pacific NW
A Released at:3 NV sites in 2045
A Released at 10 NV sites in 2047

A Lanvae feed on both Progrediens and
SIStens eggs.

ATWO O three generations ayear?













Holding Leucopis spp- prior to release




Collecting LLeucopis spp. in guarantine

Total/day

A total of 4422 Leucopis spp. collected
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Leucopis spp. rearing & release

A About 80 Ibs of branches shipped| to guarantine on 9
\Viay 2017

A A total of 4422 LLeucopis spp. adults collected by 6
June 2017

A 350 Leucopis spp. sent to SC for release

A 1678 Leucopis spp. adults released at 10/sites in NY
from 16 May to 2 Jun 2017

A F1 generation recovered at all release sites in NY




Systemic Insecticides

Almidacloprid
AVarious formulations and application technigues
Alnjections | restricted use only
A Time release tablets - restricted use
A Soil drench available te homeowners
A Effective for 7 years or more
A Slow tormove through tree

ADinotefuran (Safari)
A Basal bark spray enly in NY
A Effective for only 1 or maybe 2 years
A Fast movement in tree
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@ Distribution as of 10/25/2010
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Low level crown decline Persistent crown decline
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