Emerald Ash Borer: Managing a New Threat to
Oregon’s Trees
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Emerald Ash Borer (Agrilus planipennis)

 Invasive and highly
destructive woodboring
beetle that kills ash trees of
all sizes (Fraxinus spp.)

» Larvae feed beneath bark,
eventually girdling and
killing the tree.

UGA1460072 |



Presenter Notes
Emerald ash borer, or EAB, is an invasive and highly destructive woodboring beetle that infests and kills ash trees. Since it is an introduced species, North American ash did not co-evolve with EAB and have little to no resistance. Most ash trees infested with EAB die. It can also infest other tree species in the family Oleaceae, including olive and white fringetree. 

The adult beetles lays their eggs on the bark of ash trees, and the larvae hatch and burrow under the bark, feeding on the cambium layer where water and nutrients are passed from the roots of the tree to the canopy. As populations grow, larvae eventually girdle and kill the tree by cutting off the flow of water and nutrients often within 3-6 years after infestation (depending on local EAB density, tree size, and ash species) ��Source for 3-6 years: (Cappaert et al., 2005; McCullough and Mercador, 2012)



EAB Life Cycle

MAY - SEPTEMBER
Emerald Ash Borers (EABs)
mate and the females lay
60-90 eggs in Ash tree crevices

EAB adults feed on
the Ash tree leaves,
mate, and the
females lay eggs
around 3-4 weeks
before dying,
starting the cycle
over again

p Late in an
‘ infestation,
S-shaped

galleries formed

Woodpeckers
,  will feed on
larvae and are
a sign of an
infestation

OCTOBER - MARCH

by EAB larvae __ :
W R The EAB eggs hatch into larva
LATE MAY ,‘& 2 3 and create S-shaped corridors
The pupa finally turn "":'-"'; to tunnel through the
into EAB adults B - Ash tree bark and feed

Larva forming
a gallery in
cambium layer

(beetles) and leave 4 .

the Ash tree bark APRIL

with D-shaped
exit holes

The EAB larva enter the
pupal stage to transform
into sexually-mature

EAB adults ®ISC @ B uietro it



Presenter Notes
Adults die within a few weeks of mating and laying eggs. They will eat some foliage, but damage is minimal
EAB typically have a one year life cycle, larvae will sometimes spend two winters under bark in colder climates or if population density is low
Larvae feed on the cambium layer, eating so much that the tree can no longer transport sugars and water between roots and leaves and eventually due.  
Can kill an individual tree in 3-6 years



EAB: History in the US
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Presenter Notes
EAB is originally from NE Asia but was found in Michigan in 2002 and has spread rapidly across North America in the past 20+ years, killing over 100 million ash trees. Likely made its way to the US in the mid 90s in shipping materials (pallets, dunnage) made from infested wood. By 2013 EAB jumps a federal quarantine to Colorado. 

Detected in June of 2022 by Dominic Maze, a biologist with the Portland Bureau of Environmental Science.  Had taken the Forest Pest Detectors course several years before. 

Pallets/Dunnage source: (Bray et al. 2011  Genetic analysis of emerald ash borer (Agrilus planipennis Fairmaire) populations in Asia and North America. Biol Invasions. 2011:13(12):2869–2887. https://doi.org/10.1007/s10530-011-9970-5, Siegert et al. 2014 Dendrochronological reconstruction of the epicentre and early spread of emerald ash borer in North America. Divers Distrib. 2014:20(7):847–858. https://doi.org/10.1111/ddi.12212)



EAB in Oregon: Updates

Counties currently under quarantine

» Washington
e Yamhill
* Clackamas

 Marion

Quarantine expands when EAB is
confirmed in another county

! ~en =
Astoria p (83361t o
é’ Longview o
m y, O o
o i
Clatsop = =5
D: .
& | Columbia a
m
(&Y ;
|
|2 :
@ The Dalles
tlard 3
Multnomah Hood River
Tillamook 4
fis7}
_ Clackamas Wasco
uuuuu
Warm Spring
Mal—ion EEEEE tion
Silktz
Reservgtion
¢ Lincoln 5 Jefferson
& | 40957t S :
= | Benton = Linn
= = 1
2302f o o
' E—.J c%:—
(o
- ™,

e T


Presenter Notes
EAB can spread fairly quickly on its own (~ 10 miles a year depending on tree density and site conditions), but it often takes advantage of the human vector (transport of infected wood) to make large leaps across natural barriers. For this reason, community education and outreach about quarantine measures and proper sanitation measures for infected wood is critical.  
��


Oregon’s EAB Response
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EMERALD AGH BORER

READINESS AND RESPONSE PLAN FOR OREGON

EAB Traps

® Purple Trap

® Green Trap

Prior to 2013
 Trapping * Created * Oregon Ash * First * Visual  Additional
throughout EAB Seed detection in surveying + infestations
state Readiness Collection Oregon trapping discovered
« Federal and and begins » Statewide increases « Continuing:
state Response taskforces « SLAM « SLAM
cooperation Plan created begins « Biocontrol
* Biocontrol « State Task
release Force
* Education

\ / \_ / \ / \ /



Presenter Notes
Prior to 2013
We have also been coordinating with local SWCDs, cities, state, and federal agencies (USFS) to set up a traps throughout the state. 
EAB traps are not the most effective and can produce false negatives but can also be helpful for early detection.
Since 2005, only 7 traps out of 1292 traps have yielded positives.
2018
Oregon has been planning for the arrival of EAB well before it was detected. The EAB Readiness and Response plan was created in 2018 with support from numerous other local and state agencies. The plan was then revised again in 2021
2019	
Oregon Ash Seed Collection begins - the Department of Forestry staff set about collecting seeds from Oregon ash throughout the state from 2019 to 2022 to preserve the genetic diversity found across the state.
2022
First detection in Oregon at Joseph Gale Elementary
2023
Visual surveying + trapping increases throughout Willamette Valley, Slowing Ash Mortality begins, and Biocontrol release. I’ll go into more details in just a minute. 
2024
Additional infestations found in Butte Creek watershed
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Presenter Notes
Ash trees are in the order Oleaceae and the genus Fraxinus. First step is identifying what an ash tree is: 
There will be some common characteristics since ash are all in the same genus – this is how you distinguish them from other tree species. 
Bark may not tell you which tree you are looking at, but it can eliminate some trees. Buds are good for identifying in winter, when leaves drop from deciduous trees. 
But – our last three are important to identify an ash. Pinnately compound means these (point) are leaflets and the whole structure is a leaf. Pinnate means the leaflets are arranged like a feather instead of a hand (palmately)
Opposite branching and pinnate = ash
Branching is also a helpful winter ID clue. When I teach kids I go (illustrate Y with fist)
Ash trees are dioecious, meaning that some trees are female and will produce samaras (a fruit) and others are male and produce pollen. 



EAB Risk

Bl = High
i

Oregon Ash (Fraxinus latifolia): Oregon’s only native
ash tree

« Important riparian and wetland tree

Critical habitat for threatened and endangered
species

Important cultural resource to PNW
Indigenous People



Presenter Notes
Oregon ash is common in lowland riparian and wetland ecosystems across the west coast 
It’s carved out a particular niche where it’s one of the only native trees that can handle the unique soil conditions of seasonal wetlands – inundated in winter and dry in summer
Often forms monotypic stands
Losing Oregon ash means the potential loss of forests in these unique ecosystems, where other trees would have a hard time taking their place. This means subsequent loss of streambank stability, water shading, and habitat. All negatively effecting fish populations 
Also, an important cultural resource to PNW’s Indigenous people. Who use it in woodworking, creating tools, boats, and canoe paddles, as well as medicinal uses​.





Natural Areas: Riparian Corridors

Fragmented & altered landscape

. Found in fringes along streams and waterways
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Presenter Notes
The area alongside a stream or other body of water is called the riparian area — a place where moisture interacts with the surrounding soils and geology, creating a special habitat. This zone is easy to identify, since the plants and trees are often different from those in the upland areas away from the stream. This is a very typical scene observed in Oregon. These ecosystems follow streams or other water sources between patches of various agricultural lands or development. This is a fragmented landscape already and prone to human caused disturbances. 

Left: Ash following a stream surrounded by agricultural land�Right: Gales Creek, west of Forest Grove


Ecosystem of Riparian Areas

C sequestration

Biomass &
bioproduct
harvest

Wildlife corridor

Flood
attentuation

Reduced fertilizer application
Excess N uptake by plants

Water table

USDA National Agroforestry Center


Presenter Notes
Riparian area ecosystems are an important part of our communities. Who here likes fishing? Hiking? Drinking water that isn’t contaminated? All of these are impacted by our riparian area buffer zones. Some important functions include reducing excess nitrates from leaching into our waterways, sequestering carbon, increasing wildlife corridors, creating habitat for fish, and flood prevention. 


Ash in Oregon: Planted Areas

Popular landscape ash
species

 Green ash
 White ash

 Narrowleaf ash
‘Raywood’

« European ash ‘Golden
Desert’

Golden Desert Ash
(F. excelsior ‘Golden Desert’)
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‘Raywood’ Narrowleaf Ash
(F. angustifolia ‘Raywood’)

All are susceptible to
EAB

White Ash (F americana)


Presenter Notes
Common species include ashes native to the United States, like green ash (Fraxinus pennsylvanica) and white ash (Fraxinus americana) and nonnative species like European ash (Fraxinus excelsior) and narrowleaf ash (Fraxinus angustifolia). All are unfortuntely susceptible to EAB


Developing a Response Plan

* Learn signs + symptoms
 Start inventory + risk assessment
Ready * Create management plans — including detections

» Advise local partners b

* Begin proactive management — treatment, underplanting, and pre-
emptive removals

* Find local wood use networks Y.

\
* Training + education

» Wood utilization
* Ongoing: Treatment, removals, replanting, restoration



Presenter Notes
There are different stages to management depending on your proximity to EAB. �Think of it like a natural disaster. How do you handle ice storms or a wildfire – Ready, Set, Go
Prior to EAB discovery your actions are: build networks/capacity, create policy, inventory, risk assessment, create a management plan, begin local surveying or detection plans
If EAB is nearby, within a 10 mi radius, that means you may only have a year. Communication to your populations, continuing surveying, beginning your management plan, and having the support built up will help you tremendously.


Ready: Inventory

Small land plots

 Management decisions on a tree-by-
tree basis

Large land plots

* Manage areas that are high risk or have
ecological significance

High use areas (trails, etc.)

* Pre-emptive removals or treatment to
reduce risk


Presenter Notes
In a smaller plot a full inventory of each tree may be possible.  Some land managers have trained volunteers to conduct the first stage of the inventory (location, DBH, crown size, height, rough distance to targets), then had arborists conduct tree health and risk assessments. 
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Presenter Notes
Along high-risk trails – trees should be either treated to preserve canopy or removed pre-emptively. Removed trees can be used to create habitat. 

Determine which trees can be left to die from EAB, these trees will have little to no consequences when they fall

Trees that have the potential to fall on people are infrastructure should undergo a risk assessment from a qualified arborist. The arborist should also identify which trees WILL become a risk once they are infested with EAB 

The next step is to determine the best management option for each tree that is of high risk or high value to the ecosystem or community. 
Some actions are: Felling, Treatment, Prune and let fail, Create snag tree, or no management.
These management actions can be done on stages, spread out over several years




Ready: Natural Area Management Plan

Removal and Replace
« Shags to create habitat
« Selective removals
« Underplant with desirable replacements
» Historical ecosystem — what are the restoration

goals
« Conversion or reversion to shrubland, wetland
prairie
Treatment

« Halo Effect: treating ~30% to protect the rest
* Preservation patches

Do Nothing

« Safest if low risk area
« Plan to pause area work once EAB arrives

Manage understory weeds
* lvy, Himalayan blackberry, etc

Oregon Dept. of Forestry


Presenter Notes
Once an inventory is complete you can explore management options.  Any of these options may be appropriate depending on the trees size, health, location, and value to the ecosystem and community.   
Remove and replace – allows for progressive canopy management. You’ll want to define the criteria for removal. Cost is most expensive, but risk is the most controlled.
Natural area treatment – protect a small component, create seed preservation patches, or protect trees near your house or barn. 
Doing nothing – may be appropriate for natural areas, but risky in urban areas. Leaving them to be killed by EAB may be inexpensive up front, but will cost more in the long run. 





Removals

Removal strategies
« Selective thinning to open canopy

 Increase survival of shade intolerant species
« Creation of habitat: snags
 SLAM trap trees

Replant
* Underplant with desirable replacements
« What grows there now?
« Restoration — can you convert or revert to
shrubland or a wetland prairie?
* Resource: “Alternatives to Ash in Western Oregon”
« “A Valley Without Ash” for range expansion trials


Presenter Notes
Maintaining trees on the landscape will preserve genetic diversity over time
Resistance may only be discovered incidentally throughout an EAB invasion
Be sure to manage other invasives and routinely monitor your ash for signs & symptoms of EAB
Some evidence that treatment has herd immunity effects – nearby untreated trees may benefit
One size does not fit all – there are many effective options out there. Consult with OSU extension, ODF stewardship foresters, arborists, and/or local SWCD for help.


Treatment

Up to 95% effective, depending on treatment
type and proper application

Which trees:

* Tree must be healthy enough to treat
* Medium to large diameter trees

» Not feasible across entire landscape
When

* Must be repeated every 1-3 years depending
on chemical choice

Cost: Can be more cost effective than removal,
lowest risk



Presenter Notes
There are many treatment options available
Pros
Depending on timing and treatment option selected, larvae feeding on cambium and adults in the canopy will be killed
Over the long term, routine treatments can be less expensive than removals

Cons:
Trees must be healthy, should not be treated if 30% or more of the canopy is already dead, or has other health issues

Resources (time, money, staff) prevent this for being a good option for landscape wide management, but is great for induvial trees or clusters of trees. May want to treat specific trees or small groups of trees, because of their value to the community or to preserve canopy cover 

Treatment is not advised until EAB has been detected close to or in your community, but you can start identifying candidates for treatment now



Treatment: Research Consensus

Emamectin benzoate
(systemic trunk injection)

Efficacy: Excellent

Application method & frequency:
« Systemic trunk injection

* Once a year every 2-3 years

Non-target effects: Low

Should be administered by a licensed
pesticide applicator

Should be trained on trunk injection
system


Presenter Notes
Effectiveness: excellent control, even during years of peak EAB densities
Application method/frequency: systemic trunk injection applied once a year every 2-3 years
2 years is most effective, but 3 year is acceptable at the community scale if the community can tolerate losing a few trees to save $ and time
Most effective to apply in late spring/early summer after leaf out, and in morning when soil is moist and trees are transpiring
Nontarget effects – effects on pollinators and beneficial insects -  are very low, if applied properly
Very little drift, since it’s contained within the vascular tissue of the tree
Only insects that reside within phloem and feeding on leaves are affected
Ash leaf out after flowering, so any insects that visit flowers for pollination are minimally affected
Accumulation of EmBen in pollen in year 2-3 is very, very small
Senescing and decomposing leaves have negligible levels of EmBen in them (ppb scale)
Licensed, trained, and experienced pesticide applicators should be applying pesticides



Do Nothing

Trees that are:
* Low risk, low target, naturalized areas
Ash tree die-off will impact:

Riparian ecosystem —

 Forest habitat and composition

» Water issues: stream temp, water table
ISSUes, erosion

Community benefits — air quality, heat,
mental health, recreation sites

(Oregontate.edu)


Presenter Notes
It’s ok to take an active or passive approach to ash forest management
Dead wood (standing or fallen) is ecologically important
Creation of snags is habitat creation! Depending on size and style of snag, many wildlife species can benefit. For example, large tall open snags create habitat for large predator birds, while prey birds often prefer snags in closed canopies in middle levels or shrubby areas. Large mammals will prefer large hollows in tree bases. 
Maintain trees on the landscape will preserve genetic diversity over time
Resistance may only be discovered incidentally throughout an EAB invasion
Clear cutting can actually increase rate of spread – see historical example of Chestnut Blight in the early 1900s. 
�


Restoration: Preservation Patches

Goal: Create concentrated seed banks
 |deal selection:
* Groups of 12-15 ash trees within 1-3
acres
» Size 12”+ DBH
* >60% female
Remove
« Open canopy for succession
Treatment .
* Treat with EmBen injections every 2-4 years
* Trees will be protected and can act as
canopy anchor
 Remember: if your bootprint fills with
water, you need to wait to treat



Presenter Notes
Most management plans will use all three management actions. For example, preservation patches. 
The goal – create preserved patches of ash, which will serve as concentrated seed banks. 
Increase between-tree pollination
Trees should be vigorous, dominant or co-dominant for canopy
Remove – enough space for shade intolerant saplings to thrive
Treatment 
How frequently will depend on infestation level – if you treat every 2 years, minimal losses. Every 3 years, anticipate some loss. Once EAB has peaked, this can stretch out to longer, if you are willing to have some trees die. 


�


Natural Areas: Species List

e Garry oak
 Western crabapple

* Chokecherry
e Piper willow
 White alder

 Ponderosa pines

Tree species
associated with
ash, clay soils

N

/- Black cottonwood

e Quaking aspen
e Douglas-fir

e Scouler willow
 Bitter cherry

e Cascara buckthorn

N

Tree species
associated

with ash, clay

4 N
* |[ncense cedar

e California Black oak
» Coastal redwood
 Dawn redwood
 Oregon myrtle

Species for
assisted
migration trials

Pollinator friendly species

intolerant

Adapted from Kral and Shaw, 2023
Hull, 2024


Presenter Notes
There are resources available to help you determine what replacement species will be appropriate for underplanting. 
George Kral and David Shaw from OSU published an article, titled Alternatives to Ash in Western Oregon
See also, Chloe Hull’s state in transition model. 
Highlight a suite of tree species that may be suitable replacements for Oregon Ash in natural areas based on soil characteristics and soil moisture tolerance. This is just a portion of array of species detailed in the articles. It will likely take a mix of these species to replace ash. 
Native species + pollinators impacts. 
Another option: add a percentage of trees to climate “proof” your site – remember these sites will be hotter after losing so much canopy

Kral and Shaw: https://www.oregon.gov/odf/forestbenefits/Documents/alternatives-to-ash-western-oregon-march-2023.pdf
Hull: Valley Without Ash: https://ir.library.oregonstate.edu/concern/graduate_projects/3j333b36w




Natural Areas: What Comes Next

/

\_

e Opportunity for habitat
restoration, conversion,
or reversion

* Challenge: ash as a
keystone species

/

\_

* There may already be
experts in your
watershed or natural
areas

e Challenge: Funding

Forests
will
change

Work with
community
partners

Mitigate
damage to
ecosystems

Protect
water
quality

* Invasive species will
Increase

 Streambank stabilization
Issues

» Look at current N
understory and plant
communities

» Opportunity for assisted
migration trials, climate
readiness Y.



Presenter Notes
Underplant with desirable replacements
Historical ecosystem – what are the restoration goals
Conversion or reversion to shrubland, wetland prairie, wetland oak forest



Active Quarantine

EMERALD ASH BORER CREGON
QUARANTINE ALERT DEPARTMENT OF

WASHINGTON, YAMHILL, MARION, CLACKAMAS COUNTIES, OREGON

Restricts movement of ash material
(e.g., logs, nursery stock, chips, etc.)

Requires treatment (e.g. chip < 1”) and
compliance agreement to move material
outside quarantine

Limits ash tree removal and pruning to
October 1 — April 30



Presenter Notes
Materials must be treated to be moved out of the county:
Grinding or chipping < 1”
Debark and remove at least 1” of underlying wood
Heat treatment min 170F for at least 60min
Bury under 12” soil
Incinerate
Processing into secondary materials

Quarantine automatically expands with each new APHIS confirmation of EAB in a new county 


Wood Waste, Sanitization, & Utilization

 Where does wood waste go currently (woodchip pile, log yard, dump)?
* What is the best available use (chips, lumber, biochar, firewood)?

» |ldentify networks of companies/organizations involved in wood utilization

UGA1249003 ]

David Cappaert | Bugwood.org

Troy Kimoto | Bugwood.org



Presenter Notes
When wood waste material can not be left on site to decompose naturally, what will you do with that material? 

Chipping, incineration, utilization for firewood or lumber are all options, but each have pros and cons.  
Create a network of companies or organizations involved in wood utilization in your community. By building up this network now, you will be able to support local industries, while also reducing the burden that your community faces when EAB hits. 

ODF has a reference list of wood waste professionals (linked on reference slide)


EAB Resources — OregonEAB.com

State Resources

* QOreqgon's EAB Readiness and Response Plan

Management Resources A
10 Recommendations for Managing Ash

» ODF Forest Health Website
* Biological Control for EAB
Identification and Fact Sheets

» Ash Identification
 EAB Look-Alikes
 EAB Fact Sheet
 EAB Quarantine

« MOB Fact Sheet
OSU EAB Resources

 QOregon Ash: Insects, Pathogens, and Tree

Health
» Alternatives to Ash in Western Oregon

« Recommendations for Tree Protection
Aqgainst EAB

 Managing Northeastern Forests Threatened
by EAB
« EAB Management Review

« EAB Insecticide Treatment Fact Sheet
Wood Use

 Resource Directory of Wood Waste
Professionals

 What To Do with Ash Wood
Other Forest Management
» Find an Arborist

 Tree Risk Management

Report Invasive Species

 Reporting Potential EAB Insects or
Infestations



https://www.oregon.gov/odf/Documents/forestbenefits/eab-readiness-and-response-plan-for-oregon.pdf
https://www.oregon.gov/ODF/ForestBenefits/Pages/ForestHealth.aspx
https://www.aphis.usda.gov/publications/plant_health/faq_eab_biocontrol.pdf
https://www.oregon.gov/odf/forestbenefits/Documents/identifying-ash-trees-march-2023.pdf
https://www.oregon.gov/oda/ippm/survey-treatment/Documents/EABLookAlikes.pdf
https://www.oregon.gov/odf/Documents/forestbenefits/fact-sheet-emerald-ash-borer.pdf
https://www.oregon.gov/oda/programs/IPPM/SurveyTreatment/Pages/EmeraldAshBorer.aspx
https://tinyurl.com/MOB-oregon
https://extension.oregonstate.edu/collection/emerald-ash-borer-resources
https://extension.oregonstate.edu/catalog/pub/em-9380-oregon-ash-insects-pathogens-tree-health
https://extension.oregonstate.edu/catalog/pub/em-9380-oregon-ash-insects-pathogens-tree-health
https://www.oregon.gov/odf/forestbenefits/Documents/alternatives-to-ash-western-oregon-march-2023.pdf
https://extension.oregonstate.edu/forests/cutting-selling/what-do-about-emerald-ash-borer-recommendations-tree-protection-eab
https://extension.oregonstate.edu/forests/cutting-selling/what-do-about-emerald-ash-borer-recommendations-tree-protection-eab
https://foreststewardsguild.org/wp-content/uploads/2020/07/Ten-Recommendations-for-Managing-Ash.pdf
https://masswoods.org/sites/default/files/pdf-doc-ppt/Managing_New_England_Forests_Threatened_By_EAB.pdf
https://masswoods.org/sites/default/files/pdf-doc-ppt/Managing_New_England_Forests_Threatened_By_EAB.pdf
https://www.annualreviews.org/content/journals/10.1146/annurev-ento-012323-032231
https://www.oregon.gov/odf/forestbenefits/Documents/eab-treatment-fact-sheet_2024.pdf
https://www.oregon.gov/odf/forestbenefits/Documents/resource-directory-for-eab-and-ash-wood.pdf
https://www.oregon.gov/odf/forestbenefits/Documents/resource-directory-for-eab-and-ash-wood.pdf
https://www.oregon.gov/odf/forestbenefits/documents/eab-what-to-do-with-ash-wood.pdf
https://www.treesaregood.org/findanarborist
https://www.extension.purdue.edu/extmedia/FNR/FNR-475-W.pdf
https://oregoninvasiveshotline.org/reports/create
https://oregoninvasiveshotline.org/reports/create
Presenter Notes
OregonEAB.com is the one stop shop for all EAB resources


Thank you!

Kat Bethea
Matt Mills

Email:
invasivepests@odf.oregon.gov d

Oregon Department of Forestry
Urban & Community Forestry

Emerald Ash Borer Support
Specialists

Rich Hoeg



Infestation Timeline — Tree Scale

CUT-AWAY OF BARK

A healthy ash tree will The larvae of the beetles eat the Each year, more of the xylem is Symptoms of decline often The adults beetles will continue A heavily infested tree can no longer
transport water through growth rings (called xylem’) eaten by the larvae so less water don’t appear until the third to lay eggs on the same tree until transport water and the top dies. The
this year’s growth ring. under the bark of the tree. is reaching the leaves. year of infestation. that tree is dead. beetles will move on to the next ash tree.

/ (shown in blue)

CROSS-SECTION

Rainbow Ecoscience



Presenter Notes
Click for photos of each year
Taking a look at signs and symptoms over time, we can see that EAB kills trees rather quickly because their high reproductive rate leads to exponential population growth
BUT Trees take time to show canopy decline. Once a tree is looking obviously stressed, it may be too late to save it.
EAB kills trees in 3-7 years, depending on its pre-infestation condition and EAB population pressure 


EAB Signs & Symptoms

Thinning crown and Epicormic sprouting or Woodpecker damage
canopy decline shoots


Presenter Notes
Learn the symptoms of EAB! 
A common symptom of EAB is a thinning crown and general canopy decline. 
However, canopy decline can also be a symptom of stress from drought or other pathogens, such as verticillium wilt.
Epicormic sprouting, or shoots coming off the base or trunk of the tree, could be another symptom of EAB, 
- Though again, this is a common stress response that could be due to other factors, such as damage, heat, or drought.
Woodpeckers are happy to predate on EAB larvae, and as such, as they learn ash trees are a food source, their activity increases. 
- You may notice some of the outer bark being flecked off infested ash trees, which can reveal some areas with a distinctively lighter colored layer.





EAB Signs & Symptoms

Thinning crown and Epicormic shoots Woodpecker damage
canopy decline


Presenter Notes
Symptoms 
This is equivalent to a one or two chili alarm – these could be EAB or they could indicate other stressors like heat or mechanical damage. Woodpecker damage is more of a two to three chili. 
If you see these, take a closer look
Next, we’ll go to the signs of EAB
CLICK for each chili




EAB Signs & Symptoms

2]
=
o
L
=~
X
)
O
)
Q
®
L
0
_
Qo

Serpentine galleries

Bark splits



Presenter Notes
A very common symptom on an infested ash tree is the presence of bark splits, which happens immediately on top of underlying larval galleries. Sometimes you will be able to see larval galleries just beneath the bark split. 

EAB infestations usually start in the canopy and work their way down, so you may need to look up to see these. 

You may eventually see exposed larval galleries, but often, you will only see galleries if you remove the outer layer of bark

Finally, one of the most definitive signs of EAB is the distinctive “D” shaped exit holes that the adult beetles emerge from. 
For those of you who have worked on birch trees infested with bronze birch borer, these “D” shaped holes may look familiar.
EAB is the only insect that will cause these D shaped exit holes in ash
Exit holes can be in any orientation. 
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Presenter Notes
Signs of EAB
This is equivalent to a five alarm chili – these are EAB 
If you see these, report with photos!
Click for chilis
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Presenter Notes
1) Red-breasted sap suckers create rows of shallows holes in the bark, can be confused with EAB exhit holes, but tend to occur in rows
2) Oregon ash bark beetles attack dead or dying ash trees. Galleries are not s-shaped
3) Beaver damage and changes to the water table can cause canopy and full tree death. 
4) Dead spots on leaves are created by the fungus ash anthracnose (Plagiosteoma fraxini) 
5) Fall webworm feeds on ash leaves and creates webbing tents. 


How to Report

- nre onlmasi“ Species —
Online Hotline Learn  Search Reports Report Now *]) Log in

or call 1-866-INVADER

Report an Invader

Use this form to report a potential invasive species you've found in Oregon or to request help in identifying an unknown species. The information you provide will
assist invasive species experts in positively identifying your find. Please try to be as complete and detailed as possible.

Report using Oregon
Invasive Species Hotline

Please note, the descriptive information in your report may become viewable by the public. Contact information will only be visible to you and Hotline
managers, it will not be made public

* indicates the field is required
Your Contact Info

First name * Last name * Phone

Email *

Take photos of

[] Check this box if you have completed the Oregon Forest Pest Detector training, offered by Oregon State Extension.

symptoms

Location

Drag the pin whera you found the specimen (zoom in to provide the most accurate location) or enter an address or nearby intersection below:

Address
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Presenter Notes
Reporting trees suspected to be infested with EAB takes just a few minutes, the first step is to google “Oregon invasive species hotline”, click on the bright orange “Report Now” button at the top of the page, and enter a few lines of contact information
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Presenter Notes
How do we find EAB in our communities? Through different detection methods. ��Trapping
Not very effective, only 7 traps out of 1295 have been positive. Least time consuming and materials are readily available. Most ideal for covering large areas.
Visual Surveying
Time consuming but effective; primary method used by ODA/ODF to find and deliminate infested areas. Need people trained in signs and symptoms. 
Trap Trees
Very accurate but also the costliest. Ideal for determining if EAB is moving into an area. After girdling a tree to make it more attractive to EAB, let stand all summer. EAB are drawn to the volatile chemicals released by the tree. Remove at the season’s end and take meter sections for debarking. Less ideal in large areas of infestation.
Branch Sampling
Vancouver BC used to find an infestation in the early stages. Strategic and best paired with an accurate ash tree inventory. 
�


EAB Detection

Trapping

* Easy

* Covers a large area

* Traps are not very
effective

* Traps are currently
only available from
USDA to ODF and
partner agencies



Presenter Notes
There are currently 197 traps set throughout the northwestern Oregon by ODF and partner agencies 
Oregon used a combination of purple prism sticky traps and green Lindgren funnel traps
Traps are set in May, checked throughout the summer, and removed by October
Traps have a general buprestid lure ((Z)-3-hexanol), but is not specific to EAB
We do not know of a good lure for EAB, we believe EAB find each other to mate utilizing visual cues
Despite how commonly used they are, less than half of all new detections are from traps


EAB Detection

Visual Survey

« Can be done any time of
year

* Time consuming

« Symptoms can be caused by
ofher factors

* Trees can be infested for
several years before signs
are noticeable

* Many groups can participate



Presenter Notes
Canopy decline and epicormic can be cause by many things including drought. 
Bark splits and D shape exit holes are a great indicators of EAB, but EAB infests high in the canopy first and works their way down each year. 
Splits and D shaped exit holes are difficult to see through moss and lichen
Visual surveys are time consuming and are not always conclusive. Of the 10,000 visual surveys conducted in Forest Grove, less than 4% were positive. 
Trees can be infested for several years before any of these symptoms are noticeable
Best for determining the extent of an infestation after initial detection, but can detect new infestation, just like in Forest Grove 
Local arborist, tree maintenance crews, line workers, and natural resource specialists can be trained to look for EAB as they conduct their normal job duties 


EAB Detection

Branch Sampling

« Can be conducted any
time

« Coincide with pruning

* (Great for street trees

* Not tested in natural
areas

* Most effective to sample

unhealthy branches

Natural Resources Canada


Presenter Notes
Another effective method of EAB detection is branch sampling.   This method works best on trees that are open grown, such as street trees, and has not been tested thoroughly in natural areas.  
Two branches are removed from the mid-crown of an ash tree. Branches should be about 6 cm, but 3-10 will work. 
The branches are then debarked and search for EAB galleries. 
Select branches that show symptoms of EAB infestation, such ash bark splits or leaf loss


EAB Detection
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Trap Tree

* Trees are girdled In
late spring
Girdled trees draw
adult EAB to them, and

lay eggs
Trap tree is felled in

the fall and searched
for EAB

Time consuming, but
effective

Good option in natural
areas


Presenter Notes
Another method of detecting EAB is to create a trap tree.  
By girdling an ash tree in the late spring the tree slowly dies throughout the summer and releases a volatile organic compound that attracts EAB to the girdled tree. EAB are drawn to these trees, feed on and lay their eggs on them.  
Trap trees are much more effective at drawing EAB to them than traditional traps.  

Research has NOT shown that larger trees make better trap trees, so a tree 6 to 10 inches in diameter is sufficient and easy to work with 

EAB females prefer to lay their eggs on sections of bark with exposed to sunlight, Trees on the southern side of stands, or standing alone, make the best trap trees




EAB Detection



Presenter Notes
This picture was taken mid August, about six weeks after girdling occurred.  The tree on the right has been girdled, the tree on the left has not.  Notice the girdled tree is showing signs of drought stress. 

The Oregon ash is extremely resilient, we’ve learned that the bark can grow back unless 12-18 inches of bark is removed and the cambium layer is scraped off
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Presenter Notes
The girdled trees are felled in the fall and samples are taken from each tree. The samples are searched for external signs of EAB (D-shaped exit holes and woodpecker damage) before being debarked and searched for galleries. 

If EAB is discovered, the age of the galleries can be used to determine if the population is established or recent.  If the sample has several exit holes and callused over galleries, the infestation has been there for more than one season. If only first, second, or third instar larvae are discovered, the tree has been recently infested 
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Presenter Notes
For this one infestation, three methods were used – a trap, tree surveying, and a reporting hotline. You could be the next person to find EAB in Oregon. 
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