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EAB BACKGROUND

® Native to Asia: China, Russia,
Japan, Korea.

@ Thought to have been introduced
In the 1990’s In solid wood
packing material.

® In 2002, first North American detections
made in Michigan and in Ontario, Canada.

@ Considered the most destructive pest In
North America.

@ Responsible for the death of tens of millions
of trees In southeastern Michigan alone.

Photo Credit: Marianne Prue, Ohio Department of Natural Resources - Division of Forestry, Bugwood.org
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The problem in Michigan was linked back to Solid Wood Packing Material (SWPM).  SWPM are wooden crates, pallets and other materials used to ship goods from overseas to the US.  There are now regulations on SWPM to help keep this from happening.  The most common form of treating SWPM is heat treatment.  
A large issue with Michigan, and many of the surrounding states, was after Dutch Elm Disease they replaced most of the dead Elm trees with Ash trees.  This gave the EAB a large base to start their introduction.
In its native land it is not considered invasive because it has predators, parasites and diseases that help to control its population.

Image Source: Marianne Prue, Ohio Department of Natural Resources - Division of Forestry, Bugwood.org


EAB FACTS

Currently found in 18 states plus Canada
Found in CT on July 15, 2012
Found in Dalton, MA (Berkshire County)

O]

In August 2012
Host trees: Ash Only

white ash (Fraxinus americana)
black ash (F. nigra)
red ash (F. pennsylvanica)

green ash (F. pennsylvanica
var. subintegerrima)

Other horticultural varieties

Photo Credit: http://www.meridian.k12.il.us/middle%20school/student_work/carync/green_ash_leaf.jpg
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It only took 10 years for EAB to spread to 18 states.  This is the fastest spreading invasive insect ever in the United states.
It is important to note that “Mountain Ash” (Sorbus aucuparia) is not a true Ash tree and can not be infested, it is actually a member of the rose family.

Image Source: http://www.meridian.k12.il.us/middle%20school/student_work/carync/green_ash_leaf.jpg


WHY DO WE NEED ASH TREES?

@ Habitat & Biodiversity

@ Ecosystem services
= Shade
= [mproved air quality
= Erosion control

® Economic benefits
= Lumber
= Ornamental plantings

= Wood products (Paper,
Baseball bats, Tool handles,
Furniture and more)

Bat image: http://sicksport.com/baseball-bats-wood-baseball-bat-c-115 135 140 w : .
Axe image: http://www.wkfinetools.com/contrib/jThompson/restore/Stanley593/stanley593.asp =
Oar image: http://www.twinsrecreation.com/Boat-Oars-8Ft-Ash-Oar-Each-1-34In-Shaft_p_52264.html
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Ash is one of the most agriculturally important trees in the US.  They are used to make a wide variety of tools, flooring and other wooden materials.  It is the strongest naturally occurring tree in the northern section of the US.  Ash forests also form a large ecosystem in the northern US and are a very important environmental factor.  With the loss of so many ash trees there will be a loss of countless environmental benefits.  (water recycling, biodiversity, erosion prevention, etc…)

Bat image: http://sicksport.com/baseball-bats-wood-baseball-bat-c-115_135_140
Axe image: http://www.wkfinetools.com/contrib/jThompson/restore/Stanley593/stanley593.asp
Oar image: http://www.twinsrecreation.com/Boat-Oars-8Ft-Ash-Oar-Each-1-34In-Shaft_p_52264.html
Other information: http://www.nrs.fs.fed.us/pubs/gtr/gtr-p-72papers/18-pijut-p-72.pdf 




INCIDENCE OF WHITE AND GREEN ASH
USDA FOREST INVENTORY AND ANALYSIS (FIA)
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Slide courtesy of Bill Will, DCR
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Ash make up 10% of the total forests in MA.  90% of those Ash trees are in Berkshire County.


EAB DISTRIBUTION

Cooperative Emerald Ash Borer Project /
Initial county EAB detections in Connecticut,/Illinois, Indiana, Iowa: Kansas,
Kentucky, Maryland, Massachusetts, Mlchlgan Minnesota; Mlssourl New York
Ohio, Pennsylvania, Tennessee, Viirginia, Wisconsin; West V1rg|n|a and Cafnada

March 1k 2013

Map Key
®  |nitial county EAB detection . State quarantine-other (M1}
° Federal EAB guarantine boundaries MNational Forests
(:) State quarantine-generally infested area Canadian EAB regulated areas
[ State quarantine (W1}
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Within two years of the initial detection in 2002, EAB had infested the entire state of Michigan.  Within the next two years it had invaded all of the surrounding states and Canada.
Infestations that are not directly linked to others (such as KS, MO, MN and TN) are not caused by the natural spread of the insect, but by the spread of infested wood by people.  The number one way these insects are moved is in firewood. 

Now Connecticut as of 7/16/12 and Dalton, MA as of August 2012
http://www.aphis.usda.gov/plant_health/plant_pest_info/emerald_ash_b/downloads/multistateeab.pdf 


LIFE CYCLE OF EAB

Emerald Ash Borer life cycle:
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Eggs: Adult EABs Larvae: Eggs hatch into Pupae: Larvae tumn into Adults: Pupae change
lay eggs from May- larvae that burrow under pupae and overwinter into adult EABs and
September on the bark the bark of the tree to from November - April emerge from the tree
of Ash trees. feed. Feeding occurs from May - June.

August - November.

EAB Eggs and Adult: David Cappaert, Michigan State University, Bugwood.org

EAB Larvae and Pupae: Kenneth R. Law, USDA APHIS PPQ, Bugwood.org
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The adult EAB lays eggs starting in September, and ending shortly before the first frost of the year.  The eggs are laid in cracks and crevices in the bark.  They do NOT chew egg sites.  The eggs will hatch within two weeks of being deposited onto the bark.  The larvae emerge and tunnel under the bark to the cambium layer.  They feed in the cambium layer from August through November.  In November, typically after a hard frost, the larvae will change into a pupae and overwinter in this form.  In April or May the pupae will change into an adult and emerge from the tree May – June.


EAB LARVAE
® Larvae feed on ‘gm 1[ 2‘ 3‘

Inner bark of
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Photo Credit: David Cappaert, Michigan State University, Bugwood.org
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Adult EAB are tiny, people are more likely to see the larvae and larval damage than an adult EAB. Larvae are 3cm at max length, flat and have 10 bell shaped segments.  The head of the larva is brown.  The larvae burrow strictly under the bark of the trees, in the cambium layer, and never move into the heartwood.

Image Credit: David Cappaert, Michigan State University, Bugwood.org
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EAB TREE DAMAGE

@ Tunnels beneath bark ,

@ Distinct, S-shaped
paths

@ Larval galleries filled
with frass

: G | SRR, TR w.
okl - 1) DOA1439002 | R

Exit Hole Image: David R. McKay,_USDA APHIS PPQ, Bugwood.org
Galleries Image: James W. Smith, USDA APHIS PPQ, Bugwood.org|
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The larval feeding leaves S-shaped galleries behind.  The cambium layer acts like a glue between the bark and the heartwood of the tree, once the EAB larvae have eaten this away the bark will often split and fall off, revealing the galleries underneath.  Upon emergence the EAB leaves behind a small D-shaped exit hole approximately 1/8” wide.  These signs may be hard to spot by an untrained eye and people are encouraged to look at larger signs of damage on the entire tree.

Exit Hole Image: David R. McKay, USDA APHIS PPQ, Bugwood.org
Galleries Image: James W. Smith, USDA APHIS PPQ, Bugwood.org


EAB TREE DAMAGE

@ Canopy dieback
@ Bark splitting

S uca1439003

. & =——<==_-"" o Shoots emerging from
e 4.__-’-,‘:1“_,,-—:?—"_# : roots or trunk
~— = = ® Increased woodpecker
=< damage

Canopy Dieback Image: Steven Katovich, USDA Forest Service, Bugwood.org
Shoots Image: Edward Czerwinski, Ontario Ministry of Natural Resources, Bugwood.org
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Larger signs of damage include canopy dieback and shoots (known as brooms or epicormic sprouts) growing from the trunk of the tree.  
Canopy dieback occurs when most of the leaves in the upper 1/3 of the canopy die and fall away. Epicormic sprouts occur when the cambium of the trees has been stripped away by the EAB larvae.  The tree grows new sprouts and new leaves below the cambium damage to try to produce food for the root system. Woodpecker damage increases because the larvae are easily accessible by woodpeckers.  Unfortunately, woodpeckers do not consume EAB larvae on a level high enough to slow down or stop their spread.

Canopy Dieback Image:  Steven Katovich, USDA Forest Service, Bugwood.org
Epicormic Sprouts Image: Edward Czerwinski, Ontario Ministry of Natural Resources, Bugwood.org


EAB IDENTIFICATION

@ There are many types of wood boring
Insects in Massachusetts

® To confirm that an insect i1s Emerald Ash
Borer, check for these signs:

Y, inch body length

Wing covers, abdomen and head are Coppery purple/red body
iridescent, jeweled green under the wings

EAB Closed Wings: Pennsylvania Department of Conservation and Natural Resources - Forestry Archive, Bugwood.org
EAB Open Wings: David Cappaert, Michigan State University, Bugwood.org
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EAB are ½” in body length.  7 EAB can fit on a single penny.  They are emerald green and iridescent.  When their wing covers are open a shiny coppery purple color is revealed underneath. This is a key feature in identifying EAB that have been discovered on purple panel traps, since their exterior color may be distorted by the glue used to trap them.

EAB Closed Wings: Pennsylvania Department of Conservation and Natural Resources - Forestry Archive, Bugwood.org
EAB Open Wings: David Cappaert, Michigan State University, Bugwood.org


EAB SIMILAR SPECIES

N
. UGA5382013

Six-spotted tiger beetle Two-lined chestnut borer
(Cicindela sexguttata) (Agrilus bilineatus)

Six-spotted Tiger Beetle image: David Cappaert, Michigan State University, Bugwood.org
Two-lined Chestnut Borer image: Jeff Gunter Agrilus bilineatus, BugGuide.net
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There are many insects in MA that may be misidentified as EAB.  Two key insects are the Six-spotted Tiger Beetle (Cicindela sexguttata) and the Two-lined Chestnut Borer (Agrilus bilineatus).
The Six-spotted Tiger beetle is also emerald in color and iridescent, but has 6 white spots on its wing covers.  It is typically found in leaf detritus, and not in the canopy of trees.
The Two-lined Chestnut Borer is in the same genus as the Emerald Ash Borer, so has a very similar body shape.  This borer is very dark green with two distinct tan lines on the back, one on each wing cover.

Six-spotted Tiger Beetle image: David Cappaert, Michigan State University, Bugwood.org
Two-lined Chestnut Borer image: Jeff Gunter, Agrilus bilineatus, BugGuide.net


EAB SIMILAR DAMAGE

Eastern Ash Bark Beetle (Hylesinus aculeatus)

e | 1
'_.'. .'I“I 'l__ 1“.1.

Frie ._.._-_-ﬂ_ll -1
Ko A $ ™| | UGA30D66087
Exit Holes and Galleries: James Solomon, USDA Forest Service, Bugwood.org

Insect: Lorraine Graney, Bartlett Tree Experts, Bugwood.org
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The Eastern Ash Bark Beetle is a native ash borer.  The damage is commonly mistaken for EAB damage.  The exit holes of the Eastern Ash Bark Beetle are round, opposed to D-shaped for EAB.  The galleries are in the same layer (cambium) as EAB, they do not follow the same pattern.


EAB SIMILAR DAMAGE

Ash Lilac Borer (podosesia syringae)

- A

' .___ r‘ A irs .

Adult: James Solomon, USDA Forest Service, Bugwood.org

Larvae: David Cappaert, Michigan State University, Bugwood.org
Damage: Steven Katovich, USDA Forest Service, Bugwood.org
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The Ash Lilac Borer is a native borer to Massachusetts.  It is a type of clear wing moth that resembles the paper wasp.  This is a form of Batesian mimicry; the moth resembles a more dangerous insect, which reduces the chance of predation.  The larvae are commonly mistaken for that of EAB.  Look closely to see that they do not have bell shaped segments.  


EAB SIMILAR DAMAGE

Banded Ash Borer (Neoclytus caprea)

|UGA2131034

e

11540020

WA A D B § UGA5389020]

Adult: David Cappaert, Michigan State University, Bugwood.org

Larvae: David Cappaert, Michigan State University, Bugwood.org
Damage: Lacy L. Hyche, Auburn University, Bugwood.org
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EAB: WHAT’S BEING DONE

@ Regulation of Infested
Areas

= Restrict movement of Ash,
Including firewood, lumber
& logs

= Compliance Agreements
® Monitoring

= Visual Surveys

= Girdled Trees; EAB attracted
to stressed ash

= Purple Panel Traps

Photo Credit: http://3.bp.blogspot.com/_JPb9WS4G9cc/S_vcSEFIc2l/AAAAAAAAAFG/0z_gjWUT7XY/s1600/EAB2.JPG
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Within quarantined areas ash wood of any type (firewood, logs, etc.) with bark attached cannot be moved out of the zone.  Compliance agreements are required for any companies or individuals dealing with ash wood, in order to keep EAB from spreading.

Monitoring occurs within and outside of quarantined areas.  Visual surveys include checking for canopy dieback, epicormic sprouts, bark splitting, etc…

Girdled trees are placed in areas known to be infested, or likely to be infested by EAB.  Girdling a tree is when the outer layer of bark and the cambium layer are removed from 1-2 feet of the trunk of the tree.  This forces the tree into a state of stress, which attracts the EAB.  If EAB are in the area they will flock to this stressed Ash tree to lay their eggs.  In areas known to be infested with EAB this tree is removed within a few weeks and destroyed, destroying a large chunk of the EAB population.  This is known as a “population sink.”  In areas where this is used for monitoring for a new presence of EAB, the tree is removed at the end of the growing season and the remainder of the bark is stripped to check for any EAB galleries underneath.

Purple Panel Traps are used all across the US.  They are also known as “Barney Traps” due to the color resemblance to the singing happy dinosaur.  They are placed anywhere where Ash are present and kept up for the duration of EAB’s flight season (approx. April through August). The traps are covered with a sticky glue so that they catch any insect that flies into them. This was the method used to detect the EAB found in Dalton, MA in 2012.

Photo Credit: http://3.bp.blogspot.com/_JPb9WS4G9cc/S_vcSEFlc2I/AAAAAAAAAFg/0z_gjWUT7XY/s1600/EAB2.JPG
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EAB: WHAT’S BEING DONE

® Management

= [nsecticide use for
prevention &
treatment of low-
level infestations

= Girdled Trees
(removing population
sinks)

= Biocontrol such as
parasitic wasps,

woodpeckers
= Research
= Education and
Outreach

www.emeraldashborer.info

Wasp Photo: http://www.emeraldashborer.info/documents/EAB-FieldRelease.pdf
Girdled Tree Photo: Pennsylvania Department of Conservation and Natural Resources - Forestry Archive, Bugwood.org
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Since the EAB larvae are found in the cambium of the tree, pesticides can be used to stop infestations.  
Girdling and removing trees can remove a large portion of an EAB infestation in a single area.
Parasitic wasps are released in areas with a high EAB infestation.  They lay their eggs in EAB larvae that are tunneling below the bark of the tree.  The wasp larvae grow inside of the EAB larvae, killing them.
The University of Michigan has “EAB University” where they perform research on EAB and also have educations webinars and outreach events.  All of this is available on the website www.emeraldashborer.info

Wasp Photo Credit: http://www.emeraldashborer.info/documents/EAB-FieldRelease.pdf
Girdled Tree Photo: Pennsylvania Department of Conservation and Natural Resources - Forestry Archive, Bugwood.org


http://www.emeraldashborer.info/�

EAB - WHAT’S BEING DONE

@ The Wasp Watchers program targets native
non-stinging wasps that hunt EAB

@ Search for these wasps in ball fields and sandy
parking lots

Photo Credit: Jennifer Forman-Orth, Massachusetts Department of Agricultural Resources
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The Wasp Watchers program is a monitoring project performed by volunteers throughout Massachusetts and other states.  If you have baseball fields, packed dirt roads, or sandy parking lots close to you, consider signing up to participate!  The wasp can not sting humans, so can be handled safely by anyone.


=
WASP WATCHERS

@ Cerceris fumipennis
= %2 - ¥ inch long
= Dark smoky brown wings

= One cream/yellow band on
second segment of
abdomen (near “waist”)

= Three large cream/yellow
spots on face

Photo Credits: NY Biosurveillance trifold Warren Hellman, NY Biomonitoring Technician, wehellma@gw.dec.state.ny.us
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The Smoky Winged Beetle Bandit (Cerceris fumipennis) is a parasitic wasp that hunts buprestid beetles.  Once captured, the beetles are stung by the wasp and paralyzed but kept alive.  They are then carried back to the wasp’s nest where an egg is laid on the beetle.  The larva that hatches from that egg feeds on the beetle, slowly killing it.

Information and photos from NY Biosurveillance trifold Warren Hellman, NY Biomonitoring Technician, wehellma@gw.dec.state.ny.us 


=
WASP WATCHERS: HOW TO IDENTIFY A NEST

@ Round hole the
diameter of a pencil

@ Holes go straight
down (not angled
Into the ground)

@ Surrounded by a
circle of excavated
soil (not all to one
side)

® Often tucked beside
or partially under a
clump of grass

Photo Credit: http://www.cerceris.info/images/biology/image001.jpg



Presenter
Presentation Notes
The nests are found in areas with hard packed dirt (unkempt baseball fields are great places to look!).  The nests are round and look like a volcano of dirt (a “tumulus”) and are commonly found next to a tuft of grass.  The entrance to the nest is slightly larger than a round #2 pencil.  The beetle carcasses (exoskeletons) are found around these nests and collected to monitor for EAB.

Information from NY Biosurveillance trifold Warren Hellman, NY Biomonitoring Technician, wehellma@gw.dec.state.ny.us 
Image http://www.cerceris.info/images/biology/image001.jpg




EAB: WHAT CAN YOU DO?

@ Check for the presence of
Ash trees and EAB
Infestation in your own
yard/neighborhood

@ Decide If the trees are
worth saving
= |f so, treatment is possible

= |f not, early removal is
preferable

Photo Credit: http://emeraldashborer.info
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If an ash tree is important to you or significant to the landscape it can be treated to prevent infestation or within the first year of infestation to kill the EAB.  One method of treating Ash trees is a ground soak with a pesticide containing imidacloprid.  The best time to do this treatment is while the Ash tree is taking in nutrients from the soil, typically from between April 1st and May 15th.  If you wish to treat a single tree on your own property then this could be done on your own. If you wish to treat a large number of trees it is best to hire a professional pesticide applicator.

If an Ash tree is unimportant to you or the landscape and you are in an area known to be infested with EAB, it is best to remove the tree before it becomes infested because the tree will die quickly, become brittle, and removal will become more difficult, potentially dangerous, and expensive. 

What Can You Do? Slides are interpreted from the NABB, DNR, APHIS and Purdue University “Managing Emerald Ash Borer: Decision Guide” 
Photo courtesy of emeraldashborer.info
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EAB: WHAT CAN YOU DO?

® Considerations
for treatment
vs. removal:

= Extent of
damage

= Location

= Value
(aesthetic,
emotional)

O0%4

Photo Credit: http://www.arbordoctor.net/emeraldashborer.html
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An Ash tree can be treated within the first year of infestation to save it.  After that, it is harder to save the tree and may be better to remove it.  Take into consideration the extent of damage the tree already has (EAB, storm, etc.) before treating the tree.  Also take into consideration the location of the tree.  If this is a tree that grows into  your powerlines every year, or one where the roots interfere with your sewage system it may not be worth saving.
Photo credit:
http://www.arbordoctor.net/emeraldashborer.html

Extent of damage and location affect removal costs after the death of the tree


=
REPORT EAB

AND OTHER SUSPICIOUS PESTS!
Found something odd?

1. Get a specimen or a photo!

Save specimens in a container in the freezer, or in a jar with
rubbing alcohol

2. Report online:
http://massnrc.org/pests

EAB? Call 1-866-322-4512

4. Or, call the MDAR pest hotline: 617-626-1779
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If you have internet access, you can visit the website in this slide

http://massnrc.org/pests�
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Presenter
Presentation Notes
You should feel free to add a slide with your own contact info, or remove/alter this one, but please place a credit to the author and the Mass. Dept. of Ag Resources somewhere within the presentation.
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