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Asian Longhorned Beetle (ALB)

» Other names: Basicosta white-spotted
longicorn beetle, starry sky beetle

 Native to China & Korea

* Problem for urban, suburban and
forest trees

Asian Longhorned
Beetle

I Photo credit: Melody Keena, USDA Forest Service, Bugwood.org, #5431704
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Presenter Notes
Presentation Notes
The Asian longhorned beetle (Anoplophora glabripennis), or ALB, is a beetle that is native to China and Korea.  ALB may have been introduced to the U.S. from China in untreated wooden pallets. 
After initially feeding on the inner bark (cambium and phloem) and sapwood surface (xylem), larvae tunnel deeper into the sapwood and heartwood of the tree, and slowly kill the tree as they feed.  ALB can live in cut wood, so transporting fire wood and wooden packing material infested with ALB is an important means of its spread.

ALB can destroy urban and suburban shade trees, forest ecosystems, maple trees used for syrup production, and trees used for hardwood lumber. This makes the ALB extremely destructive to the interests of private citizens, industry, and ecosystem preservation.

It has also been known as Basicosta white-spotted longicorn beetle and starry sky beetle.
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Host plants

* Preferred hosts

* Maple, Elm, Buckeye, Willow, Poplar
* Potential hosts

 Birch, Sycamore

 Occasional hosts:

 Green Ash, Mountain Ash, Mimosa,
Katsura Tree

Sugar Maple (A. saccharum)
leaves

Photo credit: Paul Wray, lowa State University, Bugwood.org, #UGA0008379
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External signs

Exit hole

-

VAduIt feeding damage

Photo credit: Left - Dean Morewood, Health Canada, Bugwood.org, #1193003; Top row — Joe Boggs, Bugwood.org, #5476353 and #5476351; Bottom row — Kenneth R. Law, USDA APHIS PPQ, Bugwood.org, #5392784 and

Melody Keena, USDA Forest Service, Bugwood.org, #5431708
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Presenter Notes
Presentation Notes
Signs are evidence of the infestation.  For ALB, the signs can be external or internal.
External signs include oviposition pits, frass, hollow bark, exposed feeding galleries, exit holes, and adult feeding damage.
Adult females chew 35 – 90 oval depressions into the bark of the host tree to create oviposition sites.  She then lays a single egg in each hole underneath the bark.  These pits can range in shape from nearly round (15 mm in diameter) to a slit (about 1 mm in height).  As time passes, these pits change from a reddish color to progressively darker as the wood oxidizes.  Oviposition pits made in previous years are dark brown to black.  Those on smooth bark are easier to detect than those on rough bark.

Frass, the excrement of the larvae mixed with sawdust, is commonly pushed out as the larvae tunnels through the tree and can be found on the ground or in tree branches. 
Young larvae feeding on the inner bark and outer sapwood eventually leads to separation of the bark and sapwood and creates a hollow area under the bark.  This can appear as elevated or depressed bark and sometimes the hollow areas can be seen through small cracks on the bark.  Hollow bark is typically seen in the second year of infestation and occurs at the oviposition sites.
Bark that has fallen off the tree can expose feeding galleries underneath where larvae have been feeding on the inner bark and surface sapwood.

In the summertime, adult beetles chew their way out of the tree, leaving perfectly round exit holes  which are ¼” in diameter or greater.  Certain trees produce callus tissue which can completely cover the exit hole over time, preventing detection.

Adult ALB feed on leaves, twigs and leaf stems (petioles).  Jagged edges along severed leaf tissue as well as twigs and petioles striped of their outer tissue are characteristic of ALB feeding.


Internal signs

Feeding galleries and tunnels

Photo credit: Kenneth R. Law, USDA APHIS PPQ, Bugwood.org, #5392783 and Melody Keena, USDA Forest Service, Bugwood.org, #5431706
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Presenter Notes
Presentation Notes
Internal signs of ALB include feeding galleries in the phloem and outer sapwood surface and the presence of tunnels in the wood.  In order to expose these signs, it’s necessary to remove the outer bark.
As larvae mature, they begin to bore tunnels into the interior wood.  At larval maturity, larvae enlarge these tunnels to create a pupal chamber.  The entrance of these tunnels has a C-shaped appearance. 
These signs are only a concern if seen on living or recently cut wood as some non-pest native species of the southeastern U.S. produce similar patterns on dead wood.


Symptoms

Sap flowing from wounds

Callus tissue around wounds

* Yellowing and drooping of leaves
Branch dieback
Tree death

3 ., o s '/-‘ Lot
- / T UGA1317%

Row of dead trees

Tree showing die-
back

Photo credit: (Right) Jason Sharman, Vitalitree, Bugwood.org, #5454691, Michael T. Smith, Bugwood.org,
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Presenter Notes
Presentation Notes
symptoms are the plant’s reaction to the infestation.

Symptoms start to show 3-4 years after infestation.
- Unseasonable yellowing or drooping of the leaves when the weather has not been dry are common symptoms. This occurs when immature insects have bored through xylem and phloem tissue which carry water and nutrients to and from the tree canopy.
- Foamy or frothy sap flowing from oviposition sites in the bark may be visible, as well as the presence of ants, bees, wasps, flies, beetles and butterflies feeding on the sap.  
- Oviposition stains may be visible underneath the bark at oviposition sites and are oval shaped with a bronze to brown color.
- Cracks in the bark can be present due to larval feeding in the inner bark and outer sapwood.
- Callus tissue may grow around wounds caused from oviposition sites, feeding galleries and exit holes.

The most obvious symptoms, however, are branch dieback and tree death.  Branches and trees die from the top down as the movement of water and nutrients is disrupted by feeding in the inner bark and sapwood. Tree death occurs 10-15 years after infestation)

Also note that many insects and some other animals can create signs similar to ALB.  In order to make a positive identification of ALB, be sure to look for additional signs and symptoms and report them to experts for verification.


Life cycle
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Photo credit: (Top, clockwise) - Larry R. Barber, USDA Forest Service, Bugwood.org, #UGA3047042; Dennis Haugen, USDA Forest Service, Bugwood.org, # UGA1393003; Michael Bohne, Bugwood.org, #UGA1262006 &
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Presenter Notes
Presentation Notes
In North America, ALB requires one to two years to complete its life cycle.  Although one year is typical, there is evidence that some beetles may require up to three years in cooler climates. 
Adults can be seen from late spring to fall depending on the climate and typically spend the winter as larvae. 
In a typical one year cycle, a mated female will chew a small pit in the bark and lay a single egg in the pit in late summer and early fall, and she will do this as much as 90 different times. The eggs hatch within 10 to 15 days and begin tunneling into the tree, feeding first on the inner bark and outer sapwood for about 20 days. As larvae mature, they tunnel further into the tree to feed on the tree’s heartwood for several weeks to several months through the fall and winter.  When ready to pupate, the larvae crawl closer to the surface and create a pupal chamber where they will transform into adults in about 20 days. 
The adult ALB emerges from a large exit hole in the bark in the summer. The adult females undergo a sexual maturation period of two weeks before they can successfully mate.  The adults are active in the summer and early fall, and then perish, completing their usual one year life cycle.


Identification

Adult male Adult female

| Photo credit: (Top)- Kenneth R. Law, USDA APHIS PPQ, Bugwood.org, #UGA4798041, (Bottom right to left) - Michael Bohne, Bugwood.org, #UGA1262001 & #UGA1262002



Presenter Notes
Presentation Notes
ALB goes through four life stages: egg, larva, pupa and adult.
Eggs are oblong and 5 to 7 mm long.  They are white when initially laid and turn off-white as they mature.  They can be found laid singly underneath oviposition sites on the bark.
Larvae are cream colored.  The head houses dark colored mouthparts and the thorax, located behind the head, is the largest region with a hardened brown shield on the dorsal side.  The body continues to taper off toward the tail.
Young larvae range in size from 7 - 20 mm in length and are found feeding on phloem and sapwood beneath the outer bark.  As the larva mature, they reach 30 - 60 mm in length and are found tunneling through the inner sapwood and heartwood.
Pupae are off-white or ivory white, 30 - 37 mm by 11 mm, and can be found in an enlarged tunnel called a pupal chamber, located near or in the sapwood.
Adults are a glossy jet black with up to 20 white or yellow irregularly shaped patches on each wing cover.  The antennae alternate between blue-black and blue-white bands and have 11 segments.  Adult females, which are slightly larger than males, range from 22 - 36 mm in length and 8 -12 mm wide versus males which are 19 to 32 mm long and 6.5 to 11 mm wide.  The length of the antennae are commonly used to differentiate between males and females, being slightly longer than the body in females (1.2 to 1.8 times body length) but noticeably longer in males (1.6 to 2.1 times body length).  Legs on both males and females are bluish white.  
While the adults are very distinct and easy to distinguish from native long-horned beetles, the eggs, larvae and pupae are very similar to native species and expert identification is needed for a positive diagnosis.


Look-alike species

Southern pine sawyer Pine sawyer beetle

Monochamus titillator Monochamus carolinensis

Asian longhorned beetle
Anoplophora glabripennis

Photo credit: (Left to right) - Michael Bohne, Bugwood.org #UGA1262002; Eugenio Nearns, Smithsonian Institution, National Museum of Natural History, Department of Entomology; Natasha
Wright, Florida Department of Agriculture and Consumer Services, Bugwood.org , #5203073
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Presentation Notes
ALB is commonly confused with the southern pine sawyer, Monochamus titillator, and pine sawyer beetle, Monochamus carolinensis.  
The southern pine sawyer (M. titillator) attacks dead, dying, downed and freshly felled trees in the eastern and southeastern United States.  Its mottled gray and brown body has a strong spine on each side of the thorax (yellow arrow)  whereas ALB is yellow or white spotted on a glossy jet black background. The southern pine sawyer averages 18 – 31 mm (0.7 – 1.2 in) in length while ALB is 22 to 36mm in length (0.9 to 1.4 in).  Antennae is commonly 2 -3 times as long as the body in males (red arrow). 
The pine sawyer beetle (M. carolinensis) is native to the southeastern United States and bores into pine, spruce and fir trees.  The brownish body has irregularly mottled patches of brown on the elytra and averages 13 – 23 mm (0.5 – 0.9 in) in length compared to 22 to 36mm in length (0.9 to 1.4 in) for ALB.  Males have extremely long antennae which are at least 1.5 times the length of the body (red arrow). 


Look-alike species

& M

NG |

Asian longhorned beetle Whitespotted sawyer Cottonwood borer
Anoplophora glabripennis Plectrodera scalator

Monochamus scutellatus

Photo credit: (Left to right) - Michael Bohne, Bugwood.org #UGA1262002; E. Bradford Walker, Vermont Department of Forests, Parks and Recreation, Bugwood.org, #UGA4836002; Jim Baker,

North Carolina State University, Bugwood.org , #1549692
FLORIDA FIRST DETECTOR


Presenter Notes
Presentation Notes
ALB can also be confused with the whitespotted sawyer, Monochamus scutellatus, and the Cottonwood borer, Plectrodera scalator.  
Native to North America, the whitespotted sawyer lays eggs in dead or dying conifers.  The body is slightly smaller than ALB ranging between 13 - 22 mm (0.5 – 0.9 in) in length, bronzy-black with a dimpled surface (yellow arrow) and a large white spot between the top of the wing covers (red arrow).  Females have indistinct white patches on wing covers as well. 
The cottonwood borer is large, averaging 1.25 in (32 mm) in length with black antennae as long or longer than the body.  Black rectangular areas cover a yellow to creamy white body.  This beetle is commonly found on cottonwood as well as on willow and poplar trees.
The whitespotted sawyer is very rare and the cottonwood borer is not very common in Florida. 


Look-alike species

Long-jawed longhorn beetle
Trachyderes mandibularis

Asian longhorned beetle

Anoplophora glabripennis

Photo credit: (Left to right) - Michael Bohne, Bugwood.org #UGA1262002; Eugenio Nearns, University of Florida
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Presenter Notes
Presentation Notes
ALB can also be confused with Trachyderes mandibularis, a neotropical beetle that is new to the mainland of Florida.  
Trachyderes mandibularis is native to western North America (southern California to southern Texas as well as the Yucatan Peninsula and Baja California).  A population was found in the lower Florida Keys several years ago.  It was then detected in Manatee County in 2004.  It breeds in dead or dying branches of many hardwood trees including citrus, willow, and Parkinsonia sp.  Of the specimens collected in Florida, more than half were off of traveller's palms, Ravenala madagascariensis.  The ones found in Manatee County were collected off of a wounded Viburnum obovatum.
The body is slightly smaller than ALB ranging between 17 - 32 mm in length with brown or black and yellow coloration and really long manidbles (“jaws”).



Look-alike species

Asian longhorned beetle

Anoplophora glabripennis

Citrus longhorned beetle
Anoplophora chinensis

Photo credit: (Left to right) - Michael Bohne, Bugwood.org #UGA1262002; Pest and Diseases Image Library, Bugwood.org #UGA5315040


Presenter Notes
Presentation Notes
The Citrus longhorned beetle is very similar to the ALB and even in the same genus. Similar to ALB it attacks citrus trees in China and is regulated in the US. The main differing characteristic is the elongated tubercules/short processes on the base of the elytra, called granulae. The Citrus longhorned beetle is looks very similar to the ALB, it is also an invasive species of concern if you think you found a Citrus longhorned beetle then it should be reported as well.



Monitoring

Call FDACS-DPI at 1-888-397-1517
or visit http://asianlonghornedbeetle.com/report-
yvour-findings

53752748

Photo credit: Thomas B. Denholm, New Jersey Department of Agriculture, Bugwood.org, #UGA1253035; APHIS photographer Daniel J. Parry; Andrew Koeser, International Society of Arboriculture,

Bugwood.org, #5375276
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Presenter Notes
Presentation Notes
Monitoring is extremely important to stop the spread of ALB.
Trained inspectors perform aerial tree inspections from bucket trucks and smokejumpers climb trees in difficult areas. 
But as ALB commonly infects trees in urban and suburban areas, homeowners are especially encouraged to join the surveillance effort.
If you think you have seen signs of ALB infestations or ALB itself, you can report it to the FDACS- Division of Plant Industry at 1-888-397-1517 
 or online to the USDA at http://asianlonghornedbeetle.com/report-your-findings.


http://asianlonghornedbeetle.com/report-your-findings
http://asianlonghornedbeetle.com/report-your-findings

Control Measures

 Prevention

* Don’'t move around invasive species
on accident

» Keep your trees healthy!

Photo credit: Dontmovefirewood.org

BUY 17 wWHERE
YOU BURN IT.



Presenter Notes
Presentation Notes
Host trees that are not infested with ALB but are in an area quarantined due to ALB infestation can be treated with the insecticide imidacloprid. This insecticide can’t cure an infested tree of the infestation but it will protect an uninfected tree.


Control Measures

 Prevention

k \

e Quarantine infected areas \

MASSACHUSETTS SOUTH CAROLINA

e Cultural
« Removal of infested trees

 Chemical

 Imidacloprid on host trees In
guarantined areas

* Treating wooden packing
material from infested areas

I Photo credit: Michael T. Smith, Bugwood.org, #1317000  hitps://www.aphis.usda.gov/aphis/resources/pests-diseases/asian-longhorned-beetle/Quarantines
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Presenter Notes
Presentation Notes
ALB are attracted to water stressed trees, so proper water management can protect trees from infestation.
ALB have also been shown to be attracted to monocultures of susceptible trees; a study in China found that diversified tree plantings dramatically suppressed outbreaks.  Thus, interplanting susceptible trees with resistant species can lower the risk of infestation.
Host trees that are not infested with ALB but are in an area quarantined due to ALB infestation can be treated with the insecticide imidacloprid. This insecticide can’t cure an infested tree of the infestation but it will protect an uninfected tree.
Trees that have become infested have to be removed. After the tree is removed and the wood destroyed, a different type of tree that is not an ALB host should be planted.  As with any other wood boring pest, the infested wood has to be destroyed on site and not moved elsewhere.  Chipping is preferred.
Wooden packing material from ALB-infested areas should be treated by fumigation or heat treatment to kill any adults, larvae, eggs, or pupae present in the wood.
Finally, don’t bring firewood into Florida from another state or move firewood more than 50 miles within the state.  Eggs, larvae, and pupae could be hiding in the wood unseen and emerge later on and potentially cause an infestation.  “Buy it where you burn it!”

Trees that have become infested have to be removed. After the tree is removed and the wood destroyed, a different type of tree that is not an ALB host should be planted.  As with any other wood boring pest, the infested wood has to be destroyed on site and not moved elsewhere.  Chipping is preferred.
Wooden packing material from ALB-infested areas should be treated by fumigation or heat treatment to kill any adults, larvae, eggs, or pupae present in the wood.
Finally, don’t bring firewood into Florida from another state or move firewood more than 50 miles within the state.  Eggs, larvae, and pupae could be hiding in the wood unseen and emerge later on and potentially cause an infestation.  “Buy it where you burn it!”

https://www.aphis.usda.gov/aphis/resources/pests-diseases/asian-longhorned-beetle/Quarantines

Reporting to UF/IFAS Faculty in Florida

 Local county extension office
https://styl.ifas.ufl.edu/find-your-local-office/ = .+ *+ =+ . . |
- Insect ID Lab - Dr. Lyle Buss R T
http://entnemdept.ufl.edu/insectid/

* Nematode Diagnostic Lab - Dr. Billy Crow

http://nematology.ifas.ufl.edu/assaylab/index.
html

* Plant Diagnostic Center - Dr. Carrie Harmon

https://plantpath.ifas.ufl.edu/extension/plant-
diagnostic-center/
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Presenter Notes
Presentation Notes
The UF/IFAS faculty is responsible for reporting diseases, insects, weeds, nematodes, or any other invasive species to the Florida Department Agriculture and Consumer Services, Division of Plant Industry (FDACS, DPI). Reporting this information is essential to protect Florida agriculture, communities and natural areas.

Local county extension agents can assist in identifying plant pest or assist in submitting a pest sample to the correct department or agency for identification. Attached is a link to find the closest extension agent near you.

If you need a insect identified, Dr. Lyle Buss at is the director of the Insect ID Lab at the University of Florida. The link attached will direct you to the insect ID Lab for further instructions for contact, questions, and submission forms.

If a diseased plant needs identification, the link to the UF/IFAS Plant Diagnostic Center run by Dr. Carrie Harmon is attached to assist in reporting and identifying the correct pest.

The diagnosticians and identifiers in each area will also provide management strategies for the pest identified to help eliminate the damage caused on the plants. If an invasive pest is found, they will send it FDACS, DPI for further testing.  




https://sfyl.ifas.ufl.edu/find-your-local-office/
http://entnemdept.ufl.edu/insectid/
http://nematology.ifas.ufl.edu/assaylab/index.html
http://nematology.ifas.ufl.edu/assaylab/index.html
https://plantpath.ifas.ufl.edu/extension/plant-diagnostic-center/
https://plantpath.ifas.ufl.edu/extension/plant-diagnostic-center/

Reporting to FDACS-DPI in Florida

Florida Department of Agriculture and Consumer Services (FDACS)
- Division of Plant Industry (DPI)

 FDACS, DPI Responsibility
« Announcing detection or establishment of new invasive species.
» Reporting is a legal obligation under Florida Statute 581.091.

e Submission Form
* http://forms.freshfromflorida.com/08400.pdf

» https://www.fdacs.gov/Agriculture-Industry/Pests-and-Diseases/How-to-
Submit-a-Sample-for-ldentification
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Presenter Notes
Presentation Notes
Florida Department of Agriculture and Consumer Services: Division of Plant Industry is a regulatory agency that detects, intercepts, and controls Florida’s native and commercially grown plants. Announcing the establishment of new invasive species can affect Florida’s agricultural producers and trade of agricultural products. 

FDACS, DPI provides online submission forms to fill out and send into the agency for proper identification. Additionally, DPI provides useful videos of how to properly handle the specimens before shipping them for identification 



http://forms.freshfromflorida.com/08400.pdf
https://www.fdacs.gov/Agriculture-Industry/Pests-and-Diseases/How-to-Submit-a-Sample-for-Identification
https://www.fdacs.gov/Agriculture-Industry/Pests-and-Diseases/How-to-Submit-a-Sample-for-Identification

FDACS, DPI Contact

 Dr. Leroy Whilby, Bureau Chief-Entomology, Nematology and
Plant Pathology

* 352-395-4661
 Leroy.whilby@freshfromflorida.com

 Dr. Paul Skelley, Assistant Chief-Entomology, Nematology and
Plant Pathology

« 352-395-4678
» Paul.skelley@freshfromflorida.com

» Division of Plant Industry Hotline
« 1-888-397-1517
* DPIHelpline@FDACS.gov

FLORIDA FIRST DETECTOR
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Presentation Notes
The DPI contacts provided will assist in determining the next steps if the pest found is of regulatory concern. Additionally, FDACS, DPI has a hotline with both a phone number and email for questions and concerns. 



Reporting using DDIS in Florida

Digital Diagnostic and Identification
System (DDIS)

* Digital Diagnostic Collaboration
» Extension agents

e

T

e e e pemostetan:covment g s
rd password

Sign In

* Laboratories /% |

. Al | e St
Clinics A -

» Specialists B |

e https://ddis.ifas.ufl.edu/
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Presentation Notes
The DDIS system connects the UF/IFAS faculty mentioned before to provide quick and accurate identification throughout Florida. This reporting collaboration tool enhances screening, early detection, monitoring, pest mapping, and rapid communication to protect agriculture. The site provides training, media of pest, equipment, and diagnostic labs in Florida. 


https://ddis.ifas.ufl.edu/

Find More Information At:

https://entnemdept.ufl.edu/ffd/
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Authors & Editors

Ariana Rollins, B.S. — Graduate Student, Doctor of Plant Medicine Program, University of Florida

Daniela Perez Lugones, M.S. — Graduate Student, Doctor of Plant Medicine Program, University of Florida
Gideon Alake, PhD — Research Assistant Scientist, Entomology & Nematology, University of Florida
Jhonson Leonard, M.S. — Graduate Student, Doctor of Plant Medicine Program, University of Florida
Lyuyi Chen, M.S. — Graduate Student, Doctor of Plant Medicine Program, University of Florida

Sarah Tafel, B.S. — Graduate Student, Doctor of Plant Medicine Program, University of Florida

Lab Director

Amanda Hodges, Ph.D. — Extension Scientist and DPM Director, Department of Entomology and
Nematology, University of Florida
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Collaborating Agencies

U.S. Department of Agriculture Animal and Plant Health Inspection
Service (USDA-APHIS)

Cooperative Agricultural Pest Survey Program (CAPS)

Florida Department of Agriculture and Consumer Services (FDACS)
National Plant Diagnostic Network (NPDN)

Sentinel Plant Network (SPN)

University of Florida Institute of Food and Agricultural Sciences (UF-
IFAS)

Protect U.S.

FLORIDA FIRST DETECTOR



Educational Disclaimer and Citation

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

e (Citation:

— University of Florida, Entomology and Nematology Department,
Biosecurity Research and Education Lab. February 2024. Asian
Long horned Beetle, Day Accessed
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