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Asian longhorned beetle
(Anoplophora glabripennis)

Native to Asia
Highly polyphagous
Eradication efforts

Large, bluish feet
White bands on antennae




— found in SC in May 2020




We’re going to Hollywood!

WELCOMETO |
Hollywood, St
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Alaus oculatus
Eastern eyed click beetle

amus titillator

n pine sawyer beetle
¥Baker, North Carolina State
University

Plectrodera scaN

Cottonwood bore
G.J. Lenhard, Louisiana State Univer
Bugwood.org.



Think you saw an ALB?

https://www.clemson.edu/public/regulatory/plant-industry/plant-pest-
regulations/state-plant-pest-information/alb.htm]
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Regulatory details

Total quarantine area: ~76 mi?

Total trees surveyed: ~451,000
Infested trees detected: ~11,100 o =
Infested trees removed: ~5,900 K. & c ’
High risk hosts removed: ~3,500 Mﬂ““] l“"




ALB hosts

~98% maple

Remaining = poplar, willow, elm, sycamore, birch

Coyle et al. 2021. First recorded Asian longhorned beetle (Coleoptera: Cerambycidae) infestation in the southern U.S. J. Integr. Pest Manage.
12(1), 10, https://doi.org/10.1093/jipm/pmab007



https://doi.org/10.1093/jipm/pmab007

Where is ALB in SC?

Lots and lots and lots of boots on the ground surveys

But it sure would be easier to just set up traps, yes?




Let’s talk about trapping...

>20 years of effort developing traps




ALB trapping

>20 years of effort developing traps

Trap types (colors, shapes, etc.)
Trap placement
Trap lures (chemistry, delivery method)
Trapping locations (MA, IL, OH, NY, SC)
Other methods (e.g., clay models as attractants)



ALB trapping

Seemed to be perpetually *this close*
One more component, one more trial, etc.
SC infestation = high populations in summer 2020

If it doesn’t work here...



Summer 2020







Summer 2020 trapping

10 weeks, traps checked weekly
2 treatments + control
15 traps per treatment

45 traps x 10 weeks = 450 trap weeks



Summer 2020




Summer 2020 trapping

Me in July:




Summer 2020 trapping

iiii' fSchittsCreck

Me in September:




Summer 2020 trapping

Me in October:
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ALB uses multiple senses to find a mate

\  / i
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Visual
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What about all those studies
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IN SUMMARY

2020: 450 trap weeks, 2 adult ALB
2023: 50 trap weeks, O adult ALB




ALB in SC comes with other challenges

“It's not easy

working with ALB. iy

—Kermit the Frog
(probably)
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Because of all these factors,
there were questions

Life cycle implications due to climate?
Do ALB behave the same way as they do elsewhere?

How to manage in these perpetually wet areas?



Research topics addressed in SC

Adult trapping
Phenology
Biology
Population dynamics
Management
Biological control



Does the climate impact ALB
pkenology?




Years to Maturity

N
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Kappel et al. 2017. Biol. Invasions 19:1999-2013.




ALB phenology in SC

Monthly Extract all ALB life
collections stages




ALB phenology in SC

Measured larval head
capsule width to
determine instar

Collected eggs/pupae

Recorded adult presence




ALB phenology in SC

August 2021 - July 2023

148 eggs

819 larvae

38 pupae

1 unemerged adult

(Emerged/flying adults data
gathered from USDA APHIS
and Clemson DPI sightings)
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ALB phenology in SC
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Lots of developmental plasticity

Novem be-r 2021

headcapsule . >
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Lots of developmental plasticity
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Conclusions

Appears to be a 1-year life cycle BUT with variation

Flight season seems to be May — September with a peak
from late May — early July

ALB in SC most likely has 5 instars

ALB in SC appears to have a required pupal diapause / cold
period



ALB phenology beyond SC

Using the new data, we ran the HCAP model in 8
other locations in the US
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Number of Beetles (Individuals x Generations)
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Number of Beetles (Individuals x Generations)
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Number of Beetles (Individuals x Generations)
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Conclusions

Kappel et al. 2017 map is pretty accurate
Coastal Plain infestations likely have similar phenology to SC

Extreme southern infestation could come with new
challenges



Research topics addressed in SC

Adult trapping
Phenology
Biology
Population dynamics
Management
Biological control



ALB phenology and biology

s S -:r P 1
70 e ™S Determining larval weight —

head capsule relationship

Expanding phenology work i.e.,
when do larvae leave phloem?

ReIchnr{Kci\ ﬁ er
0 te
; Pk Caged ALpMes ‘o etermine
Lindsey Stone precise development time??

M.S. student (Clemson)



Biology — larval growth

Is larval ALB growth in the lab similar to the field?

Growth data from lab-reared IL and NY populations
Field collected SC population

Relationship between head capsule width and dry
(IL, NY) and wet (SC) weight



Biology — larval growth

Weight (g)

2.5

1.5

0.5

ALB Larval Growth in Lab vs Field Populations - Before Alteration

y = 0.0164x28055 e ® @

y = 0.0012x3.8967
@ R* = 0.6738

Head Capsule Width (mm)




Biology — larval growth

Weight (g)

2.5

1.5

0.5

ALB Larval Growth in Lab vs Field Populations - After Alteration

y=00164x2809 oo ® @

y = 0.0008x4.1397
] R:=0.7714

Head Capsule Width (mm)




Conclusions — larval growth

Both groups exhibited the same relationship
between head capsule width and weight

We are examining the relationship between wet and
dry weight (suspect a strong relationship)

Outliers from only 2 trees...what’s their deal?

*these larvae will also feed into the
phenology/developmental model



Biology — oviposition/eggs
How many egg niches have eggs?

How many eggs hatch?

Does host diameter matter?






Ovi/eggs garden study

19 red maple trees (~3” dbh)
One mating pair/tree

Oviposition sites recorded and
marked daily

Trees destructively sampled one
month after female died

Fate of every egg site recorded




vi/eggs garden study




Ovi/eggs garden study

44%
56%

Oviposition Outcome

Egg Evidence Found
No Egg Evidence Found




Ovi/eggs garden study

Egg survival

34%

Egg
present

66%
Egg absent

L arval survival

31%
Larva
absent

69%
Larva present



Ovi/eggs field
study

Collected material from
guarantine zone (e.g.,
from removals crew or
direct sampling)

Fate of every egg site
recorded







Ovi/eggs field study

N = 631 egg sites

Diameter range = 1.3” to 10.5”



Diameter (in)

12.0

10.0

8.0

6.0

4.0

2.0

0.0

Ovi/eggs field study

Larvae

Eggs

Nothing



(Very preliminary) Conclusions

Higher prevalence of eggs in egg sites from field
collected material

Is this an artifact of the host quality?

High (66%) egg absences in garden study suggests
high predation rate (ants!)

Still much more to explore in these data



Research topics addressed in SC

Adult trapping
Phenology
Biology
Population dynamics
Management
Biological control



How do ALB populations expand on the
landscape? Or within a tree?




ALB population dynamics
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ALB population dynamics

Meredith Bean
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ALB population dynamics
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on dynamics




Vertical and spatial spread




Vertical and spatial spread

C-level

<100

B-level

<10

A-level

‘Uninfested’

Total

Average E X
Trees Diameter . 99 Exit Holes
. Niches
(in)
6 22.5 7,988 885
10 19.5 6,243 707
8 14.4 442 16
10 13.1 156 13
34 14,829 1,621




Proportion of tree height

Single stemmed trees

Damage (count)



Proportion of tree height

Multi-stemmed trees

I- ™
R g s

104 150 200

Damage (count)



Conclusions

Multi-stemmed trees received over 2.5 times more
oviposition damage and over 3.5 times more exit holes
than single-stemmed trees.

Most damage occurs in the middle 50% of a host tree’s
canopy or wood stems OR branches smaller than
10”diameter.
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Conclusions

The average distance between ALB host trees was over
38m, which was greater than predicted by the ALBRisk
model (Trotter et al. 2021).



Research topics addressed in SC

Adult trapping
Phenology
Biology
Population dynamics
Management
Biological control



ALB management strategies

Remove and chip = standard
Cut and leave?
Herbicide treatment?
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ALB management strategies

Dr. Kelly Oten, NCSU
Abby Ratcliff (M.S. 2022, NCSU)

Quarterly sampling




LB management strategies







Management alternatives

(again, but more this time)

s drop and leave a viable management
tactic?

3 sites, 2 years (2023, 2024)

30 trees/site dropped
operationally in June

30 more dropped in August

e B AL, 180 trees/year
Courtney Johnso
360 total trees

PhD student (NC State)
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Will drop and leave work?

I think so!

No viable adults after "
year 1 -

- Few larvae, none appear to
be ALB




Why might this work?

ALB prefers to oviposit on
vertical material

Oviposition Pits / Female ALB / Day by Treatment
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ALB management strategies

A final note on hack and squirt

Could be a viable option for
high-risk host removal in
natural areas

Fast, cheap, easy
Timing is important

Snags = wildlife habitat




Research topics addressed in SC

Adult trapping
Phenology
Biology
Population dynamics
Management
Biological control






Larval
Senti




Ontsira mellipes releases

Released ~1,200 in July 2023
Released ~700 in August 2023

Released ~1,000 in June 2024
Released ~800 in July 2024

Trees destructively harvested
3 weeks post-release




Ontsira mellipes releases

The bad news: only 1
parasitized larva

The good news: first
ever field validation of
the technique

O. mellipes |2
larvae s




Conclusions

Some native parasitoids and natural enemies will probably
Impact some ALB

This is very unlikely to have any measurable impact on ALB
populations

Maybe (juuuuuust maybe) there’s potential for O. mellipes



Relevant theses

Marina Lupu, M.S., Clemson University, “An Evaluation of
Potential Biocontrol Agents for Anoplophora glabripennis
(Coleoptera: Cerambycidae) in South Carolina, U.S.A.”, May 2024

Lena Schmitt, M.S., Clemson University, “Phenology of Asian
longhorned beetle (Anoplophora glabripennis, Coleoptera:
Cerambycidae) in South Carolina, U.S.A.”, December 2023

Abby Ratcliff, M.S., NC State University, “Analysis of alternative
control methods for the eradication of the Asian longhorned
beetle (Anoplophora glabripennis Motschulsky) in infested
bottomland sites of Charleston, South Carolina”, December 2022

Meredith Bean, M.S., Clemson University, “If you give a beetle a
maple: population dynamics of the Asian longhorned beetle on
anisland in South Carolina”, December 2022



Questions?

dcoyle@clemson.edu
@drdavecoyle

www.drdavecoyle.com

Department of

"‘ FORESTRY AND ENVIRONMENTAL
@7 conservaion

Colleg estry and Life Sci

“' COOPERATIVE EXTENSION


mailto:dcoyle@clemson.edu
http://www.drdavecoyle.com/
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