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The Emerald Ash Borer







Host Trees

 All Ashes:
Fraxinus spp

- green, black,
white, red

« And nothing else

— Mountain ash is
nhot a true ash!




Why is EAB so dangerous ?

* Native American Ash has no resistance, it kills
trees in 2-6 years

* Beetle is cryptic, hard to find
e Spreads quickly on its own

* Spread by people




About 3% total forest trees

Locally abundant

Pioneer stands

Riparian environments

Currently over 100,000 urban ash trees



Ash Decline/ Ash Yellows

Ash decline - combined symptoms of

die-back, loss of apical dominance, and
witch’s brooms

Ash yellows - disease caused by a
mycoplasmalike organism, or MLO

Discovered in mid 1980’s, found only in
Northeastern America

Symptoms similar to emerald ash borer,
and likely masked initial infestations




Adults



Biology

Most adults emerge in June, (i i ey e, S8 RS 4
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but emergence can last all
summer

Adults feed for about 10 days
before mating

Both males and females mate
multiple times

Adults live about 5 weeks




Biology

* One Year or Two Year
Life Cycle

 One female can lay up
to 200 eggs, average is
50

e Eggs laid in crevices of
bark

 Hatchin 10-12 days

e Larvae tunnel into and
feed on cambium

* Feed through summer




Serpentine
Galleries

e All stages eat the
cambium and
phloem

* Kills tree by
girdling it

* Kills treein 2-6
years




Biology

* Spend winter as pre-pupae in small
chamber in wood or in thick bark
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* Pupate and develop starting in spring



Adults



History of Emerald Ash Borer in
North America

Native range of Emerald
Ash Borer in Asia. ...

-rom Asia

First found in
Detroit 2002

Probably
arrived in
wooden

packaging

EAB Native Range
Presence of emerald ash borer has also been

2000 reported in adjacent Mongolia aond Russia.

2000 Miles
-_——_———




Emerald Ash Borer in North America, 2004.

map provided by
) USDA Forest Service
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Data sources (as of 7/7/2004):
http:/ /www.michigan.gov/images/MDA_EAB_outlier_map_temp_84565_7.jpg
http:/ /www.ohioagriculture.gov/pubs/divs/pint/curr/eab/images/eabfindings.pdf
http://www.ceris.purdue.edu/napis/pests/barkb/imap/eabmd.htmi

http:/ /www.inspection.gc.ca/english/plaveg/for/pestrava/agrpla/infest2e.jpg




Modes of Transport

Adult clinging
to car

DEALZ2459003

firewood Flight



s Cooperative Emerald Ash Borer Project October 1, 2019
all  Aoiculture Initial county EAB detections in North America
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Map Key
= [nitial county EAB detection
o Federal EAB quarantine boundaries
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[ Indian Reservation
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purposes anly and & the sole property of APHIS. Data may be
disseminaied on & need-to-know besis only and must be used

n

e

shai| anly be shared sndior used cons stent with the Trade Seaets Act

[18 U.SC. 1905], the Privacy Act of 1974, s smended

{5 U.5.C. 5524], the Freedom of Infrmstion Act [6 U.S.C. 552],
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Emerald Ash Borer
First Detected
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Death of an Ash Tree

Ash canopy health condition rating scale

Smith (2006)



Courtesy of Dr. Dan Herms
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“Peath Curve — Ft. Wayne, T
(From Chad Tinkel)
Discovered in 2006

14,000 ash trees

First 4 years — slow
tree death

= Can keep up with

removals Death Rate
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Next 4 years —

exponential tree
2007 2008 2009 2010 2011 2012 2013
death ! |

| |
" 80%die In 2011 Ft Wayne lost 3670 Proposed loss of

= Tree removal ash trees and were only able 5000 ash trees in
capacity - to replant 1766 2012
Inadequate




dead and dying ash
Prospect



Dieback

Hamden Prospect



Woodpecker damage
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Emerald Ash Borer Parasitoids




2019 EAB Biocontrol

Parasitoid Releases

@ 2013 & 2014

2014 & 2015
W 2015 & 2016
W 2017 & 2018
0 2018 & 2019
0 2019 & 2020

Releases done by
* The Nature Conservancy

. EAB detected

A

1] Town Boundary S QD O NEs
: County Boundary 130D

Oobius agrili

Spathius galinae
Tetrastichus
planipennisi



Parasitoid Releases Connecticut

2013 & 2014
2014 & 2015
2015 & 2016
2016 & 2017
2017 & 2018
2018 & 2019
2019 & 2020
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Releases done by
The Nature Conservancy

. EAB detected

I:l Town Boundary

D County Boundary 1750000




Town Year [Tets Oobius  Spathius
Middlebury 2013 4,663 1,702
2014 14,580 4300
Prospect 2013 5,582 1,176
2014 14,580 4550
Hamden 2014 14,580 4550
2015 11427 2220
Sherman 2014 312 450
2015 6592 1040
Cromwell 2015 11511 2220
Litchfield 2015 11511 2120
2016 4754 3700 305
East Haddam 2016 4754 3700 305
2017 6864 2800 1522
East Windsor 2016 4753.75 3700 305
2017 6864 2800 1522
Simsbury 2016 4753.75 3700 305
2017 6864 2800 1097
Weston 2017 6864 2800 1522
2018 5382 1662 1701
Kent 2018 10139 2800 2483
147,191 51,990 8,584




Parasitoid Recovery

* Wait 1 year after last
release

e “Tets” & Spathius - peel
trees in fall looking for
larvae and parasitoids

* Oobius —collect bark
and wait for parasitoids
to emerge




Parasitoid Recovery

Whittemore Rd.
Middlebury, CT




Parasitoid Recoveries
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What is being done? Manhagement
.

Insecticide®

Option _' .\
Pro&ct? i "\

Daniel AA erms

Deborah G. McCullough
David R. Smitley
Clifford S. Sadof

R. Chris Williamson

llip L. Nixon

-~



Insecticides Can Protect Ash Trees

. . Spring (early April to mid-May)  Spring treatments more effective
ImldaC|Opr|d Fall (October to November) than those in fall
(up to 20”)
. Spring (early May to mid-June) Soil injection or trunk sprays
D IN Otefu ran equally effective up to 16 “ DBH
. Bud-break** to mid-June Spring 2012 treatments will kill
E Mam eCt| N this year’s egg laying beetles
benZOate Mid-Summer to Fall color Mid-Summer /Fall applications

will kill next year’s beetles
(8 to 25”DBH)

a Applications are timed so that enough insecticide is in the leaves to kill EAB adults
that feed on leaves before they have laid most of their eggs

b Trees must be actively transpiring to take up these products



NABB‘% Managing Emerald Ash Borer: %%

N s s Decision Guide PURDUE

Authon:
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Begin with an inventory of

your ash trees
How many?

Where are they?

Do you want
to save your
ash trees from
EAB?

Are some worth saving?
# \aluable to landscape or owner?
% Healthy and few signs of EAB?
# Located in the right site?

Hire a Tree Care

Professional
I don’t know. Get at least two estimates Save money. Have
Hire a certified professional unwanted ash removed
Ask for references and insurance before they die.

Yes.

To find one in your area visit:

www.treesaregood.com

Team up with your neighbors and
seek discounts for managing
all your trees at once!

Yes.
You will need

professional
insecticide
treatment.

Homeowners can treat trees
OR hire a professional.
Determine how big your
trees are. Get DBH.
Measure the distance around the trunk (at 4.5
ft. above the ground) and divide it by three to
get Diameter at Breast Height.

Use a soil drench containing
imidacloprid. Treat trees
between April 1 and May 15
always follow &ll insecticide label
directions.

Protect your urban forest. Act Now. Save Trees. Save $!




Aggressive treatments (annual) followed by
maintenance treatments (every 3 years)

Annual Cost Comﬁarison in Today's Dollars

$243,579
$216,515
$189,451
$162,386
$135,322
$108,257
$81,193
$54,129
$27,064

Over Time With a 3% Discount Rate
] 259 K
7 89 K
: 77 K

Highest annual cost
Replace Unsafe Ash
Replace All
Save 50%

Cumulative Cost Comparison in Today's Dollars

Over Time With a 3% Discount Rate

/

Lowest annual cost

=)

4 yr Election
Cycle

$718,461
$638,632
$558,803
$478,974
$399,145
$319,316
$239,487
$159,658
$79,829

1 2 3 4 5 6 7 &8 9 1 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Tiemm = 5 e e




Relative Benefits in Canopy Size
-Treated forest is largest

Total DBH Over Time
with 2% Ash and 2% Replacement Tree Mortality

15,034 -
Replace Unsafe Ash

13,363 =
11,693 — F'.EP-|EDE All

10,022 — Save 50%

8,352 —
6,682 —
5,011 —
3,341 —
1,670 —

1 2 3 4 5 8 7 8B % 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Time (years)



If you capture a suspect:

Putitinajar

Put in the freezer for 48 hours, or drown in
rubbing alcohol

Take lots of pictures—document the situation

Contact the Experiment Station



\sian Longhorned Beetle



PROTECT OUR TREES

Exotic

Invasive

Kills trees

No cure, except cut down

Early detection easier to eradicate



Talk Outline

ALB life cycle and biology
Host Range of ALB

ALB Symptoms

ALB in China

Previous ALB infestations in USA
ALB in Worcester




Asian Longhorned Beetle
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Rose Hiskes, The Connecticut¥ag micualtural Ex periment Station



Asian Longhorned Beetle Lifecycle

Late Stage
Larva

Adult emerging from tree \ Adult Beetle Pupal chamber in tree

Copyright 2001, The University of Vermont Diagram by Michae] Bohne



ALB Life Cycle — Egg and Larvae

e Eggs laid during summer months
* Eggs hatch in 10-15 days

e 1st and 2nd instar larvae feed on the
cambium layer

Photageaph Iy Melody RKeana




ALB Lifecycle - larvae

l- [} ' M LA _h.l
* 3rd, 4th and 5th instars feed/ gl {h
tunnel on the sapwood or ,, i |
heartwood.

e Overwinter inside wood



ALB Lifecycle - Pupa

5th instar develops into a pupa
Pupal stage is approx. 2 to 3 weeks

Non-feeding or inactive metamarnhgsi




ALB Lifecycle - Adults

* Emerge late Spring thru
late Summer

* Exit holes are approx.
3/8 to 5/8 inches in
diameter

e Adults 1.5 -2 inches in
length




ALB lifecycle - Adults|

Live for several weeks

Can fly up to %2 mile, but
often re-infest the same tree

Feed on leaf midribs and
mate

Females lay between 35 to 90
eggs
One generation per year
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First 5 Years

-




5-10 Years



10-15 Years



Host Range of ALB

e 3¢

Maple, Box Elder Horse Chestnut/

(Acer spp.) Buckeye
(Aesculus spb.)



Host Range of ALB
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Birch Willow
(Betuala spp.) (Salix spp.)



Host Range of ALB

Elm (Ulmus spp.) Ash (Fraxinus spp.)



Host Range of ALB

Sycamore/ London Plane Tree
(Platanus spp.)




A look-a-like
The Whitespotted Pine Sawyer

Male



How to Tell Them Apart

white spot

NO white spot

& nrpe NOT
banded

Image by Michael Bohne

Whitespotted
Pine Sawyer



What to look for:
Symptoms and Signs

Early fall coloration
Branch die-back
Chewed out midribs
Sawdust at base of trees
Egg laying sites

Exit holes




Early fall coloration:
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Chewed out midrib:
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Sawdust at base of trees







Ing sites:

Egg lay




Oozing sap







Exit holes







Exit holes




Sap sucker damage:




Sugar
Maple Tap
Holes




Peterson et al. 2004

* 40% of poplar plantations
damaged (ca. 2.3 million ha.)
Infested 240 cities or
counties in 5 provinces alone
(230 thousand ha.)

» Estimated 50 million trees
cut down over 3 years in
Ningxia Province alone (1991-
1993).

» Damaging from 21-43°N and
100-127° E (represents 4
climatic zones in China)



Infestations

» 1996 Brooklyn

+ 1996 Amityville (declared free 2011)
» 1998 Chicago (declared free 2008)

+ 1999-2000 Manhattan (declared free 2013)
+ 2000 Queens (declared free 2019)

+ 2002 Jersey City (declared free 2008)

+ 2003 Toronto (declared free 2013)

+ 2004 Carteret, NJ (declared free 2013)

+ 2007 Prall's Island, NY (declared free 2013)

- 2008 Worcester

»+ 2010 Boston (declared free 2014)
- 2011 Clermont County Ohio



Astan Longhorned Beetle Eradication Frogram, Morcester County, Ma, [
ALE Delimiranion Survey Areas threugh June 30th, 2012
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Worcester, MA 2008

* Discovered August 2, 2008

@ Whitmarsh Avenue

* All Worcester; all

Shrewsbury, portions of
Boylston, West Boylston,
and Holden

110 square miles
 Removal start 1/5/09

e Removed 30,310 trees

to date

e Surveyed - 1,547,287

total



Boston, MA
2010

» Discovered July 2,
2010 @ Jamaica Plains

* Regulated area now 10
square miles

- 6 infested trees found
by arborist!

* So far only trees found

» Surveyed about 56 K
trees in area

- Declared free 2014

) sisguistea Area Regulated Area to Suppress and Control the Asian Longhomed Beetle
—— July 6, 2010 N dC r
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Tree cutting in Worcester

Chips sent to power plant

(TG Staff Photos / RICK CINCLAIR)



Trees for Replanting

Gray Dogwood
Crabapple

Hawthorn

Hawthorn
Serviceberry
Eastern Redbud
Ornamental Cherry
Kousa Dogwood
White Fringetree
American Arborvitae
Chinese Juniper cultivars
Flowering Dogwood

Eastern Redcedar cultivars

Swiss Stone Pine
Carolina Silverbell

American Hophornbeam

Stewartia
Oak
Turkish Filbert
Silver Linden

Littleleaf Linden

Ginkgo
Japanese Zelkova

Upright White Pine

Blackgum/Tupelo

Beech

Honeylocust
Kentucky Coffeetree
Leyland Cypress
American Sweetgum
Baldcypress
Tulip Tree
Mountain Silverbell
Serbian Spruce
Magnolia
European Hornbeam
Goldenraintree
American Yellowwood

Dawn Redwood




Don't move firewood
Report any sightings
Spread the word

STOP THE ASIAN LONG
i BN e e

O7NED BEETLE




If you capture a suspect: ~ee

 Don't move wood or the insect

« Take lots of pictures—document the
situation

* Put it in a glass jar—it will eat through
plastic

* Put in the freezer for 48 hours, or drown
in rubbing alcohol

* Contact the CT Ag. Exp. Station or DEP



