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Worldwide distribution of HWA and Tsuga species. 
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Impact on trees

ÅInserts stylets into twigs at base of needles 
and feeds on xylem ray parenchyma cells

ÅFeeding kills buds first then the needles

ÅKills trees within 4 to 10 years, it takes 
longer in mesic sites.



Early infestation



Middle of infestation



Late infestation

In Summer
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HWA Detection

ÅLook for gray foliage tint from afar

ÅIn Spring look for the absence of new green shoots



HWA Detection

ÅLook for HWA itself on twigs
ïInspect branches near ground – HWA will be found all 

through the crown

ïUse binoculars to see higher? 

ÅBe careful of glare and false positives

ïExamine twigs that fall to the ground after a storm

ÅBe sure to check branches near water
ïBirds are implicated as good long distance vectors



HWA Detection

ÅExamine bark of trees 
for tell-tale wisps of 
the waxy wool

ÅWoolly Whisps can also 
be seen on forest floor



Aestivating HWA Sistens
In Summer



Hemlock Woolly Adelgid 
The Problem

ÅAsexual reproduction (all females)
ïOne individual can start a new population
ïHigh Reproductive Potential
Å2 generations per year & up to 200 eggs/female, but generally less
Å1 x 100 x 50 = 5,000 potential progeny from 1 female/yr.

ÅNative natural enemies are lacking in the 
Eastern US
ïClassical biocontrol efforts are ongoing

ÅNo documented resistance by Eastern or 
Carolina hemlock



Ecological Impact



Direct cooling effects of 

shade on waterways



Thick canopy 

retards snow melt 

keeping 

groundwater cooler 

for longer 



Coarse Woody 

Debris

Large debris in Old 

growth  forests 

lowers stream 

temperatures
William Keeton ïUniv. of Vermont



Natural Control
of Insect Populations

ÅHost Tree Resistance 
ïMany factors involved, most poorly understood

ïEvaluation of progeny from Northern NJ stand 

ÅAbiotic Factors
ïTemperature

ÅBiological Control 
ïPredators, Parasitoids, and Pathogens

ÅAdditive effect of all agents involved



Northeast Regional Climate Center, Cornell University, 2014

Mine Kill State Park

Taughannock State Park



HWA and Cold Weather

ÅTaughannock State Park
ïLowest temperature -22C (-8F) on 4 Jan 2014

ï91% mortality, n=3253

ÅMine Kill State Park
ïLowest temperature  -30C (-18F) on 23 Jan 2014

ï82% mortality, n=2936

ÅThe colder location has less mortality!

ÅAre HWA populations adapting to the cold?







Biological Control Approaches

ÅWild collecting predators then direct release
ÅInexpensive 

ÅInconsistent supply of predators - Availability 
fluctuates in wild native populations

ÅLab rearing - Insectary
ÅMore or less consistent supply of predators

ÅScalable

ÅRelatively expensive

ÅSuccessful for multiple species in VA, GA, and TN



Laricobius nigrinus

ÅNative to Pacific Northwest

ÅGood life cycle synchrony with HWA

ÅReleased in 16 states on east coast since 2003.

ÅEstablishment at many locations in the East.

ÅBanner Elk, NC 

ÅSpread over 30 miles since first introductions in 2003

ÅOver 12,000 collected in two weeks for release in 2013

ÅDelaware Water Gap, Northern NJ and PA populations are 

growing since releases began in 2006



Laricobius nigrinus releases in NY since 2009

Å19 locations: 2009, 2012, 2013, 2015, 2016, 2017

ÅTwo biotypes: Puget Sound (NC), Idaho

ÅBoth biotypes established at three sites



HWA Biocontrol Lab



Leucopis argenticollis & piniperda

ÅDiptera: Chamaemyiidae

ÅMay be the most abundant predator of 

HWA in the Pacific NW

ÅReleased at 3 NY sites in 2015

ÅReleased at 10 NY sites in 2017

ÅLarvae feed on both Progrediens and 

Sistens eggs.

ÅTwo or three generations a year? 

Cooperators in Silverfly Project:

Darrel Ross, Kimberly Walin, Nathan Havill, 

Bud Mayfield, Kyle Motley



SARL quarantine facility at Cornell



Western foliage arrives in quarantine



Setting up western foliage in quarantine



Holding Leucopis spp. prior to release



Collecting Leucopis spp. in quarantine

A total of 4422 Leucopis spp. collected 



Releasing Leucopis spp. in mesh bags



Leucopis spp. rearing & release

ÅAbout 80 lbs of branches shipped to quarantine on 9 
May 2017

ÅA total of 4422 Leucopis spp. adults collected by 6 
June 2017

Å350 Leucopis spp. sent to SC for release

Å1678 Leucopis spp. adults released at 10 sites in NY 
from 16 May to 2 Jun 2017

ÅF1 generation recovered at all release sites in NY



Systemic Insecticides

ÅImidacloprid
ÅVarious formulations and application techniques

ÅInjections ïrestricted use only

ÅTime release tablets - restricted use

ÅSoil drench available to homeowners

ÅEffective for 7 years or more

ÅSlow to move through tree

ÅDinotefuran (Safari)
ÅBasal bark spray only in NY

ÅEffective for only 1 or maybe 2 years

ÅFast movement in tree



Foot Surveys:

27 September 2014

12 October 2014

Zoar Valley MUA



Single infested tree discovered 

27 September 2014

HWA located on branches 

hanging over the creek bed.

This is commonly the first place 

HWA is discovered. 

Birds visiting the water likely to 

carry HWA crawlers on their feet 

that will then disembark when 

the bird alights on a branch



199 trees

395 trees

TNC Deer Lick Preserve



New York State Hemlock Initiative

To guide the statewide HWA management efforts in New York

ÅNYSHI based at Cornell 

ÅOutreach and Biological control program

ÅNyshemlockinitiative.info



Balsam Woolly Adelgid
Adelges piceae

Hain et al. 1991



Balsam Woolly Adelgid

ÅYikes! Yet another parthenogenic Adelgid!

Å1930’s Introduced into eastern Canada

ïSpread (?) to Pacific Northwest (BC, WA, 
OR)

ïThought to be restricted to coastal areas 
because temperatures are warmer

Å1960’s Canadian Biological Control 
Programme

Å1980’s detected inland – ADK’s

ïNow even on Mt. Washington





ÅTwo basic infestations:

ÅTwigs ïGouting

ÅStems or main trunk of the tree

ÅStem infestations can rapidly kill a tree
Å 3 to 10 years depending on tree vigor

ÅTwig infestations can linger for years
Å Apparent on trees in the understory

Å Can linger and disfigure crowns for many 

years ï30 years or more in some Abies

species.



Persistent chronic crown decline

Balsam fir, Abies balsamea, in the Adirondack Mountains, NY



Low level crown decline Persistent crown decline



Balsam fir near Indian Lake, NY



Insects associated with BWA in Balsam fir

Balsam fir, Abies balsamea, in the Adirondack Mountains near Indian Lake, NY



Juliana Cardona-Duque, University of Puerto Rico, Bugwood.org

Balasm bark weevil (Pissodes striatulus)



Eat Adelgids and Prosper
nyshemlockinitiative.info
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