











Native Pests vs.

Trees have some resistance
Predators and parasites
Populations often cycle

Example: spruce budworm

Invasive Pests
Trees often have no

resistance

Few or no effective
natural enemies

Populations build, often
until host collapses



What is the

More than $100 billion per
year to control invasive
species

Costs beyond your control!

e.g., property values and
browntail moth

Ecological damage

Human Health Issues
In ME: browntail moth

harm?@

P. Douglas USDA APHIS



U.S. History of Invasive Tree Pests
American Chestnut

> 3 billion mature trees

in Eastern U.S.




U.S. History of Invasive Tree Pests
Chestnut Blight




U.S. History of Invasive Tree Pests
American Elm

Predominant street tree —
provides beauty and shade



U.S. History of Invasive Tree Pests
Dutch Elm Disease

discovered 1930s in OH;
100 million elm trees died



New Invasive Pests: Deciduous Trees

Winter Moth

Emerald Ash Borer

Browntail Moth Asian Longhorned Beetle




Tom Murray, BugGuide.net

Maine Forest Service

Winter Moth

Geometrid moth;
“inchworm”

Waltham Services

Hannes Lemme, Bugwood.org - -
Cape Cod Times/Steve Heaslip




What does WM do?

Larvae feed in early spring
— On newly forming buds
— Then free-feed on expanded foliage

— Causes “swiss cheese” effect

Favored hosts:

— oak

— apple

— maple

— birch

— basswood

— highbush &

wild blueberry

— cranberry




Winter Moth Males Drawn to Lights
Cape Elizabeth A
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Winter Moth

Massachusetts

Now defoliating 100’s
of thousands of acres

Primarily eastern MA

Killing thousands of
trees — especially oaks

In Nova Scotia, 40%
red oak mortality
after 4 years of
defoliation!




Winter Moth Defoliation Risk 2016

2015:More than 10,000 acres defoliated




Winter Moth - Operophtera brumata

More likely to be found in 2"¥ home areas than forest

Probably brought from Southern NE in landscape plantings







Long Term Outlook—-Biological Control

! ; ME Towns with Cyzenis albicans Releases
Cyzenis albicans —

S Location Year
Parasitic Fly Harpswell 2013, 2014, 2016
Vinalhaven 2014

Portland (Peaks Island) 2015

Parasitic Wasp in ME

Organism in . Searching activity observed

| « Specimens collected
2016 « Species ID unknown (perhaps
Experimental cocoon undescribed)

- Important mortality factor in MA
release in 2016 (Harpswell) 2 .



Winter Moth

Chemical Control

An early April horticultural
spray on trunks and branches
of infested trees to kill eggs
may be helpful.

Physical Control

There are heavy weight
paper strips available that
are covered with a sticky
substance that will snare the
climbing moth or caterpillar.



Winter Moth vs.
Bruce Spanworm

Steve Dunbar , BugGuide.net

* Operophtera brumata Operophtera bruceata

* Exotic Native

- Prefers oak, apple, maple, Prefers maple, beech,
birch, blueberry birch, poplar

 Population growth Occasional outbreaks
exponential el et

+  Adult moths Females shorter wing stubs

Females longer
wings stubs

’A_II other photos: Maine Forest Service




Eggs are tolerant of extreme freezing
temperatures

BUT...

'
3

Late fall /early winter cold /snow /frozen ground

reduces adult emergence—especially males.




Browntail Moth

Euproctis chrysorrhoea

* Invasive insect from Europe
Order: Lepidoptera (moths)

Family: Lymantriidae

* Caterpillars have toxic hairs




Browntail Moth

* Major defoliator

Huge host range

Prefers hardwood trees
and shrubs; oak, apple,
cherry, hawthorn, beach
plum, rugosa rose...

» Caterpillar hairs are
poisonous

Can cause severe rashes

Can cause respiratory
problems



Browntail Moth Defoliation

Nov 23, 2015

DACF — MFS - Forest
Health and Monitoring

11,520.9 acres defoliated

Coastal damage

Small populations are
surviving in Lewiston,
Vassalboro, Augusta,
Gardiner, Turner &
Waterville






Browntail Moth
Recognizing
* Adult moth

White with tuft of
brown at tip of
abdomen

Active July-August

o Caterpillar

Brown with red & white
markings

Very hairy
August-following June

Make nests out of
autumn leaves to
overwinter




Browntail Moth

Look for winter webs

Webs

* White

* Tightly woven
around leaves

* Tips of
branches, esp.
oak and
apple

* Seen late fall
thru early

sprin




Browntail Moth

Look for winter webs

Webs

* White

* Tightly woven
around leaves

* Tips of
branches, esp.
oak and
apple

* Seen late fall
thru early

sprin




Browntail Moth

Look for winter webs

Webs

* White
* Tightly woven around leaves

* Tips of branches, esp. oak and apple
* Seen late fall thru early spring




Browntail Moth

Controlling
Non-chemical Protect yourself from
: ' irs!
Clip off the webs toxic hairs!
Mid-September to mid- Cover up
April Wear a respirator when
Soak in soapy water mowing
: Wash body and clothes
Chemical o

Licensed applicator

Apply in May






Gypsy Moth

Intentionally introduced



Gypsy Moth

Female —

white,
doesn’t fly

6 pairs red

5 pairs blue

feathery
antennae
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Gypsy Moth

Quarantine

Cannot move firewood, logs,
chips out of quarantine area
exc. to a regulated receiver

Host trees — high mortality

Oak (but will eat almost
anything and everything)

Tamarack
Poplars

Birches
Alder

2002 last significant epidemic in
=



Gypsy Moth Outbreaks

ﬂRainfqll :ﬂGM survival

Dry conditions in areas
traditionally hard-hit by gypsy
moth and affected

by hemlock woolly adelgid may
spell trouble for their hosts.

Image Source: Northeast Regional Climate Center.



Emerald Ash Borer

Material from Karen Coluzzi, Colleen Teerling, Nathan Siegert (USFS) and Others



Emerald Ash Borer (EAB)

Agrilus planipennis

From: Asia  FOUND IN MAINE



What is the Emerald Ash Borer (EAB)?

metallic woodboring beetle (Buprestidae)
native to Asia

1-2 year lifecycle in N. America



How did EAB get to North America?

Solid wood packing materials
(SWPM), like pallets, crates
and spools, are used to

transport goods from China to
the U.S.

SWPMs were infested with live

EAB larvae.




Why is EAB a Problem?

Early detection is difficult:

Adult beetle is tiny
Signs are hard to see
Symptoms are confusing

Maine Department of Agriculture

Spreads easily through
firewood



Why is EAB a Problem?

EAB attacks all species of ash
(Fraxinus spp.) grown in N.A.

None of our species are resistant to attack

All attacked ash trees die

Over 50 million ash trees have died since EAB
was discovered in 2002

The white fringetree is also a host (2014)

Numerous industries affected:

Furniture /flooring
Tool making
Sports equipment

Maine Department of Agriculture






EAB Food — Ash Trees (Fraxinus sp.)

White Green Brown
Recognizing ash
Opposite branching

Compound leaves

Bark — diamond-shape
furrows or corky

Oar-shaped seeds

Paul Wray, lowa State University

Photos from “Forest Trees of Maine” by the Maine Forest Service



The white fringetree
(Chionanthus virginicus)
was recently discovered
as a host for EAB. |

Perhaps other species
in the same family?
(Oleaceae; e.qg. olive,

forsythiq, lilac)
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Howard Russell, Michigan
State University
Pennsylvania Department of Conservation and Natural Resources

Emerald Ash Borer

metallic emerald green
long and narrow
% to V4" long
tapered abdomen
- found near ash trees

University of Wisconsin-Milwaukee

Tiger Beetle

bright green

broader; definite ‘shoulders’

~12” long

often walks/flies near ground (very
fast)



http://www.invasive.org/images/768x512/1241011.jpg

J. Ellis, Purdue University §
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Michigan Department of Agriculture, Bugwood.org ( ark FJ ﬁ J‘ :’Wfl P










MN Dept. of Ag

2012 - 965 traps
2013 — 852 traps
2014 - 700 traps
2015 > 970 traps
2016 > 950 traps







P
| o\'-v!f? ’ -.‘_4,-__‘(_;_‘,‘

oogle.corm




Biological Control

Woodpeckers

— Can cause over 20% mortality of
EAB in some trees; 40% overall

Woodpecker flecking — “blonding”
a very good way to monitor in winter



3 Parasitic Wasps




Pesticide Options

Insecticide applications

— Systemic - trunk injections, soil drench, lower bark spray

- Can protect individual landscape trees
= Requires continuous applications

— Can reduce EAB density

= slows tree mortality



Preparing for EAB

Does your town have an EAB management plan?

— Inventory your ash

— ldentify risky pathways, e.g. any
area where out-of-state firewood

may be coming in

— Plan to monitor — early
detection, e.g. set up a trap tree
— Raise /save funds
Pesticide treatments

Tree removal
Tree replanting

— efc.



Asian Longhorned Beetle (ALB)

Anoplophora glabripennis

MA Dept. of Agricultural Resources
USDA Forest Service

From: Asia NOT FOUND IN MAINE



What is the Asian Longhorned Beetle (ALB)?

Native to China and Korea

ALB is a wood boring beetle.

Small larvae feed in the cambium
and sapwood disrupting flow of
nutrients

Larger larvae feed deeper into
the tree’s heartwood, weakening
the tree’s structure.

ALB attacks healthy hardwood
trees

Repeated attacks lead to
weakened trees and eventually
death.




How did ALB get to North America?

Solid wood packing materials
(SWPM), like pallets, crates
and spools, are used to
transport goods from China to

the U.S.

SWPMs were infested with live
ALB larvae.




1 Currently in,
' New York (1996), Massachusetts (2008), Ohio (2011)

Eradicated from,
lllinois; New Jersey; Boston, MA; Toronto, Canada

B



Why is ALB a problem?

ALB attacks many hardwood tree species

Oftentimes the trees are perfectly healthy

Economic loss to various industries
Lumber
Nursery stock

Wood products
Maple syrup

Tourism



Beetle Food
aka: ALB Host Trees in Maine

*Maple (including boxelder)*
Birch

Elm

Horsechestnut

bjp, "

maple

Mountain-ash

oW
Poplar R\

Willow
etc....Not softwoods

horsechestnut
e/,h



Branch Dieback and Discolored Foliage
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Adult Feeding Damage

Dean Morewood, Health Canada, Bugwood.org

Pennsylvania Department of Conservation and Natural
Resources - Forestry Archive, Bugwood.org
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Adult Beetles

female

Large over 17;

females larger than
males

Shiny black ke

patent leather shoes

White

mdad rkings strong

alternating bands on

antennae; splotches on
body

Blue ’ringe on legs




A Tale of

Two Cities

ALB reported in 2008 by a public ALB reported in 2010 by a trained

citizen volunteer

Infested trees date back to Infested trees date back to
quarantined quarantined

to date to date



How to Look for ALB

1l On host trees

Look for signs and symptoms
throughout the year

Look for adult beetles July —
October

Binoculars are good for higher
branches

Bucket Trucks

Maine Department of Agriculture Smoke J um p ers




If You Find a Suspect ALB...

Capture it

Place in a container
that can be sealed

Freeze ASAP

or, take a picture

Collect data
Date

Locq-l-ion Glenn Rosenholm, US Forest Service

Nearby trees or tree it was on

Your name and contact info



New Invasive Pests - Conifers

Hemlock Fir Spruce

Hemlock Woolly Elongate Hemlock Scale
Adelgid



What is HWA

An aphid-like, sap-sucking insect

Ider
Dormant in C;ded |
B nymphs/adults
produce

“woolen” balls
(fall/winter)

2 generations/year
spreads more easily
during crawler stage

USDA Forest Service



HWA Detections in ME, NH, VT



Westbrook ME Wolfe Neck Woods
(Uninfested) State Park
April 2008 O e R March 2012







Year round — Live Plants
March-July

- *  March-July







. Discr
cottony |
BASE of

*  Founc
growth

* Most
Novemk



From Afar




HWA Management

Imported Biological Control

e One commercial vendor for ~ © Uncertain results
State — costly (~2.50 eqch) * Not compatible with insecticide-

* Long horizon | intensive settled areas

Sasajiscymnus tsugae (St)

St, a lady beetle (Coccinellidae), is
an important predator of HWA in
Japan. Releases of St in Maine
began in 2004. It has since become
established at several sites.

Laricobius nigrinus (Ln)

Ln, a tooth-necked fungus beetle
(Derodontidae), is an important
predator of HWA in the Pacific
Northwest. This species was first
released in Maine in 2006

Color: Black
Shape: Oval
Size: 1/16% inch
Origin: Japan

Color: Black
Shape: Oval
Size: 1/10th inch
Origin: Pacific Northwest
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Laricobius
osakensis



Mechanical Options

High pressure hose during crawler
active period

Cut infested material (Pref. Aug-
Mar)
Branches

Whole trees (target heavily
invested, definitely in Aug-Marl)

Cut “at risk” material (human-carrier
exposure)



Chemical Options

Foliar spray-
horticultural oils /soaps;
conventional pesticides
Repeat every 1-2 years
(population dependent)
Systemics: soil drench,
soil injection, stem
injection, basal bark.
Repeated every 2-10

years (product, method,
population dependent)

Foliar Application

Basal Bark Application of Dinotefuran
(Credit NH DFL)



And, while you are looking at hemlocks . . .

Elongate Hemlock Scale

(Fiorinia externa)

-Hemlock and Fir
-Spruce

-Other Conifers



Elongate Hemlock Scale

A Second Invasive Sucker on the Scene

e Armored scale insect

® First U.S. detection - 1908
(NY)

® First Maine detection —

2009

* Appearance:

Female: yellow/brown
waxy coating, immobile
adult

Male, white waxy “cocoon”
Threadlike “floss”
Along the length of needle




Elongate Hemlock Scale

What to look for Where to look
Waxy deposits — “gray” colored Hemlock and Fir
needles on upper surface Older branches
Thinning foliage BlaRiEditeaas

Scale coverings/floss undersurface Forests infested w/HWA






Elongate Hemlock Scale
Ornamental Plantings

« Coastal Towns to MDI

« Spread to native fir in several

locations
Forested Areas
« Kittery
* Frye Island







What We ALL Can Do
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Report Your Find or Damage Signs

www.maine.gov/alb

www.maine.gov/eab

* bugwatchme.agr@maine.gov

* (207) 287-3891

www.maine.gov /forestpests

forestinfo@maine.gov

(207) 287-2431






For further information, or to report any
of these insects, call:

Maine Department of Agriculture,
Conservation and Forestry at 287-3891

Questionse

James E. Appleby, University of Illinois



