Twolined Chestnut Borer
Agrilus bilineatus
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Twolined Chestnut Borer

* First noted in the United States in the 1900’s
by its infestation of chestnut trees

* Significant pest of damaged or weakened
oaks.

* Known tree pestin the eastern and central
United States and some southeastern parts of
Canada.
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The twolined chestnut borer (Agrilus bilineatus) is a pest in the eastern and central
United States and some southeastern parts of Canada. They were first noted in the
1900’s due to their infestation of the American Chestnut. As the chestnut trees slowly
declines, the pest found its way into many species of oak as well. These insects are
typically secondary pathogens meaning they will only attack a host tree that is
previously weakened or damaged. The rise of this pest is due to gypsy moth
destruction and defoliation of many chestnut trees in the United States. Today, they
are a common pest that always exists at low levels but occasionally, can have
outbreaks and cause large scale destruction of trees.

Information sources: 1, 5




Twolined Chestnut Borer
Distribution in the U.S.

W Estimated range of
il ‘ the twolined
chestnut borer.
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Image credits: Haack, R.A., and R.E. Acciavatti, USDA,
http://www.na.fs.fed.us/spfo/pubs/fidls/chestnutborer/chestnutborer.htm

The twolined chestnut borer has been found throughout eastern and central United
States and southeastern Canada. This pest will be of significant concern if oaks in the
United States begin to experience a decline due to other pests including exotics.

Information sources: 5




Pest of the American Chestnut and
various Oak species
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Agrilus bilineatus is a pest of mainly the the American Chestnut and various types of
Oaks. The twolined chestnut borer is a secondary pest of Oak species. It is important
to note that it prefers the American chestnut, but due to butch EIm’s disease it largely
no longer exists. As a result, oak is the widely available host for this pest.

American chestnut (C. dentata)

White Oak (Quercus alba)

Scarlet Oak (Quercus coccinea)
Northern pin Oak (Quercus ellipsoidalis)
Bur Oak (Quercus macrocarpa)
Chestnut Oak (Quercus prinus)
Northern red Oak (Quercus rubra)

Post Oak (Quercus stellata)

Black Oak (Quercus velutina)

Live Oak (Quercus virginiana)

Information sources: 2




Tree Damage

D-shaped holes

Larval galleries

Premature wilting and
browning
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The first signs of the pest is premature wilting and browning of the tree beginning
with the crown and slowly moving down. The twolined chestnut borer larvae will also
burrow through the bark and create winding galleries. Other damage includes distinct
D-shaped exit holes that are about 3-5mm in size. These signs of damage are
common for many wood boring pests so further inspection of damaged hosts is
important. Initial damages will not kill the tree. It typically takes several years of

infestation to kill the tree and once dead, the tree is no longer a food source to the
pests.

Information Sources: 5




Identification

e Adults
— Greenish black color

— Look for two yellow stripes
on back

—5-13mm
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Adults are a greenish black color with two distinct yellow stripes along the back. They
are approximately 5-13mm (1/5-1/2in) long.

Information sources: 4, 5




Lookalikes - Adults

Emerald Ash Borer Twolined Chestnut Borer

== e U protectus.

Resources-Forestry - Bugwood. org, 016062

Frst Datectors Profecting U.S. #om Pests

Many sources cite the twolined chestnut borer as a lookalike of the emerald ash
borer. Both are found in similar locations throughout the United States. However, the
emerald ash borer is a pest of ash trees whereas the twolined chestnut borer is not.

Information sources: 7




Identification

* Larvae
— White, legless, slender bodies
— Two spines on the tip of the

abdomen
—2.5cm
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Agrilus bilineatus larvae are white and legless with slender bodies. The larvae are
about 2.5cm (1in) and they have two distinct spines on the tip of the abdomen.

Information sources: 4, 5




Eggs
Laid in Crevices
1-2 Weeks
- Late July
B S
Adult Larvae
Late May Early Summer-Fall
Pupae
Overwinter
inside trees
Spring
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The twolined chestnut borer is holometabolous or in other words, undergo complete
metamorphosis. Eggs are laid in late July and will hatch in about 1-2 weeks in North
America. Agrilus bilineatus will overwinter as larvae and pupae in the host trees.
Adults will emerge in late May from the bark and form the characteristic D-shaped
hole in the bark. They will lay eggs in bark crevices by late July. The eggs will hatch in
about 1-2 weeks. There is a single generation of the twolined chestnut borer per year.
Larvae are long and slender with a small flattened area behind the head and two
spines at the tip of the abdomen. They are white and legless. Larvae will go through 4
instars between early summer and fall. When they are full grown, they will burrow
into the outer bark and overwinter in these chambers. The following spring they will
turn into pupae and then emerge as adults in late May.

Adult beetles are about 5-13mm (1/5-1/2in) length. They have a greenish-black
metallic color with two yellow stripes along their backs.

Information sources: 5, 8




Monitoring

* Trees are vulnerable after
a year of heavy defoliation
or drought

* Look for:
— Wilting and browning at

crown
— Winding galleries under
bark
— D-shaped exit hole in bark
Image credit gypsy math (Lymantrio dispar) [Linnsews) - Milan Zubrik, Sugwood.org @ protect U’s'
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The twolined chestnut borer is a invasive pest that typically will take advantage of
weakened host trees. If the trees experience heavy defoliation from other pests like
leaf-eating caterpillars, they are more susceptible to attack. This pest was noted on
many trees that were previously weakened by the gypsy moth. Moreover, trees that
experience heavy drought are more likely to be attacked by the twolined chestnut
borer. An initial sign of infestation is the premature wilting and browning of branches
at the crown of the tree. It is also possible to see winding galleries created in the host
tissues by feeding larvae. In late spring, exit holes can be seen where adults emerge
from the bark. They are characteristically a D-shaped hole about 3-5mm in size.

Information Sources: 1, 5




Chemical Control

Chemicals: carbaryl, chlorpyrifos, and lindane

Spray tree trunks
— 1-2 weeks before adults are expected to emerge
— 2 week intervals following initial spraying

Spray infested logs

— Single application 1-3 weeks before adults are
expected to emerge

Soil drench or injection of imidacloprid

U protectus.

The best approach to chemical control would be to contact your local cooperative
extension agency. They will have the most updated information about the chemical
treatment of this pest and may have additional recommendations not found in the
literature.

U.S. Environmental Protection Agency currently has registered carbaryl, chlorpyrifos,
and lindane for the treatment of the twolined chestnut borer. For live trees, the
chemicals should be sprayed 1-2 weeks prior to when the adults are expected to
emerge and every 2 weeks thereafter. Infested logs should be treated once 1-3 weeks
before adults are expect to emerge. These are just recommendations and the labels
on all chemicals should be read and followed properly.

Another option is to use a imidacloprid commercially called Merit which is applied as
a soil drench or injection into the tree. This will kill larvae as they feed on the tree

tissues. This method is recommended for a minimum of three years to treat infection.

In addition, pest management of any leaf-feeding caterpillars may be necessary. Leaf-
feeding caterpillars will defoliate trees and make them more susceptible to
infestation by the twolined chestnut borer.

Information sources: 5, 6
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Natural Control

* The chalcid wasp (Phasgonophora sulcata)
* Downy woodpeckers (Picoides pubescens)
* Hairy woodpeckers (Picoides villosus)
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There are a couple natural predators of the twolined chestnut borer. The chalcid wasp
(Phasgonophora sulcata) kills about 10% of larvae annually. Downy and Hair
woodpeckers (Picoides pubescens and Picoides villosus) will also consume a
considerable amount of the pest larvae each year.

Information Sources: 5
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Cultural Control

Felling

Pruning

Mark and remove infested oaks

Tarp infested logs

Tree traps
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Image cradit felling —Mark Adams, Adams Arbor Care, LLC — bugwood..org, #5376245; stashing and bucking -
USDA Forest USDA Forest org, #1395062

Felling the trees during the summer will dry the host tissues. Since twolined chestnut
borers are sensitive to rapid drying of tissues, this can kill larvae. It is best to do this
soon after most of the eggs have been laid in late July in North America. Additionally,
pruning infested branches can help control beetle populations. The infested branches
can be identified by their early browning and wilting. They should be cut below the
last wilted leaf on each branch and removed. The infested branches should be
disposed of by burning, chipping, or burying before adults emerge. This technique is
critical during the first year of infection.

To protect other trees, severely infested or dead chestnut or oak trees can be marked
and removed before adults emerge in the spring. Removing the outer bark from the
salvaged logs will kill most of the overwintering larvae inside. If the wood cannot be
destroyed or debarked before the adults emerge, cover the logs with a large tarp and
base it with soil to trap the adults as they emerge. The tarp must remain sealed until
June so that the adults will surface from the wood and then die.

Tree traps can also be used to attract adults. The tree should be girdled close to the
ground 1-4 weeks before the adults are expected to emerge. The adults will be
attracted to lay eggs on the girdle, but the larvae will die due to the drying of the

tree tissues.

Information Sources: 5
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Suspect Sample
Submissions

* Contact your State
Department of Agriculture
or University Cooperative
Extension laboratory

— http://www.npdn.org/home

* PPQ form 391, Specimens

for Determination

— https://www.aphis.usda.gov/library/form
s/pdf/PPQ_Form_391.pdf

An example of a PPQ form for sample

submissions U pfOfeCf us.
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Image credits: h:

If a suspect pest has been located in the United States, a sample should be submitted
for proper identification. Contact your local diagnostic lab to ship in a sample for
identification. Information regarding your local diagnostic lab is available at National
Plant Diagnostic Network (NPDN) website. The diagnostic lab information and
available contacts are divided by state.

http://www.npdn.org/home

The sample specimen should be submitted along with accompanying documentation
using the PPQ form 391.

https://www.aphis.usda.gov/library/forms/pdf/PPQ Form 391.
pdf

Your local diagnostic lab is part of your local cooperative extension service or your
state department of agriculture. Your local lab will also have a specific form. All local
labs may not be a member of NPDN. However, all labs should report new pest and
pathogen detections to local regulatory officials.

14
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Communications

* Contact your State Plant Health

Director
USDA — https://www.aphis.usda.gov/aphis/
;_/ ourfocus/planthealth/ppg-
program-overview/ct sphd

* Contact your State Plant

- Regulatory Official
Np — http://nationalplantboard.org/me

mbership/

O protectus.
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Image credits: http: .usda.gov/wps/portal/usda/usdahome; http://nationalplantboard.org/

Remember that new pest and pathogen records must be reported to your State Plant
Health Director (SPHD) and your State Plant Regulatory Official (SPRO). The SPRO is a
State Department of Agriculture Employee and the SPHD is a USDA-APHIS-PPQ
employee.

The link to your SPRO is on the National Plant Board (NPB) website. It has an
interactive map and when you click on your state it will take you to another page with
contact information. The NPB is a cooperative organization that includes membership
from all State Departments of Agriculture.
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Educational Disclaimer and Citation

* This presentation can be used for educational
purposes for NON-PROFIT workshops,
trainings, etc.

* Citation: Pinkerton, Morgan and Amanda
Hodges. 2016. Twolined chestnut borer —
Agrilus bilineatus.

Accessed (add the date) —
www.protectingusnow.org
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Our Partners

United States Department of Agriculture, National Institute of Food
and Agriculture (USDA NIFA)

United States Department of Agriculture, Animal and Plant Health
Inspection Service, Plant Protection and Quarantine (USDA APHIS
PPQ)

Cooperative Agriculture Pest Survey (CAPS) Program

National Plant Board (NPB)

States Department of Agriculture

Extension Disaster Education Network (EDEN)

Center for Invasive Species and Ecosystem Health (Bugwood)

National Plant Diagnostic Network (NPDN)

U.S. Department of Homeland Security (DHS)

U.S. Forest Service (USFS) U protectus.
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