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But first…a disclaimer…

1

2



9/8/2021

2

Terms 

Native = from here

Non‐native = not from here

Exotic = not from here

Alien = not from here

Invasive
Not from here
Causes damage
Displaces natives

Journal of Extension
https://tigerprints.clemson.edu/joe/

Iannone, B. V., Carnevale, S., Main, M. B., Hill, J. E., McConnell, J. B., Johnson, S. A., Enloe, S. 
F., Andreu, M., Bell, E. C., Cuda, J. P., & Baker, S. M. 2021. Invasive Species Terminology: 
Standardizing for Stakeholder Education. The Journal of Extension, 58(3), Article 27. 
https://tigerprints.clemson.edu/joe/vol58/iss3/27
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U.S. imported >$3.1 trillion in goods in 2019!

https://www.mapsofworld.com/world‐maps/world‐climate‐map.html

World climate map
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www.fao.org

World forest vegetation zones

How do invasive insects/fungi get here?

http://www.cruisersforum.com/forums/f47/shipping-containers-in-sf-bay-and-at-sea-157886-3.html; http://www.lee-associates.com/logistics/2016/10/03/port-of-
savannah-by-the-numbers/; http://irvinewoodrecovery.com/services/pallet-services/pallet-repair-cincinnati/; http://www.impactplants.co.uk/product/container-
grown-portuguese-laurel-plant-pallet-deals/?v=7516fd43adaa
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Once they’re here, they move around

http://rosecity‐mi.us/tag/firewood/; https://www.forestryimages.org/browse/detail.cfm?imgnum=1197026; 
https://extension.entm.purdue.edu/GM/index.php?page=home_before

How do invasive plants get here?
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Tree‐of‐heaven 1784

Mimosa 1745

Paulownia 1844

Chinaberry 1830

Callery pear 1908

Russian olive late 1800s

Autumn olive 1830

Chinese tallowtree 1776

Chinese privet 1825

Japanese privet 1845

Bush honeysuckle 1800s

Nandina 1804

Invasive roses‐multiflora 1866

Cogongrass 1911

When did they get here?

Invasive plants: Why did they get here?

Reminder of home

Business opportunity
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Invasive plants are often introduced 
as ornamentals or forages

https://www.beefmagazine.com 

Invasive plants are often introduced 
as ornamentals or forages

Scasta et al. 2015. Invasive Plant Science and Management 8:292‐306.
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Few things eat invasive plants

Cappuccino & Carpenter. 2005. Biology Letters 1:435‐438.

Invasive plants have rapid early growth 
and can adapt to new environments

Zenni et al. 2016. AoB Plants 8:plw048.
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Invasive plants can produce a LOT 
of seeds

Wickert et al. 2017. Forests 8(7),226.

Seed
viability
>65%

Ailanthus altissima: 10 million seeds in a 40‐yr lifetime

Invasive plants often establish in 
disturbed areas

de Salas et al. 2014. Kanunnah 7:168‐188.

Juncus bulbosus in a disturbed area near Lake Ina, Australia

17

18



9/8/2021

10

Invasive plants have very hearty 
roots or rhizomes

http://www.bamboo.org

Invasive plants often form 
exclusive, dense infestations
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Invasive plants have a wide tolerance to 
many environmental conditions

https://www.brandywine.org

Invasive plants often have allelopathic 
chemicals that can suppress competing 

plant growth

Corbett & Morrison. 2012. Northeastern Naturalist 19:297‐312.

White 
snakeroot

Japanese 
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Invasive plants may employ a
“sit and wait” strategy

Oriental bittersweet
Seedlings establish
Wait for canopy gap

Aggressively overtake trees

Greenberg et al. 2001. Biological invasions 3:363‐372. Photo by Bugwood.

Invasive Plants and Animals Policy Framework, State of Victoria, Department of Primary Industries, 2010
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County Extension Agents are on the 
frontline for invasive species detection

More interaction with stakeholders than most 
specialists

More time in the field than most specialists

Better local, on‐the‐ground connections

First 
Detection
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Example:

County Ag Agents first discovered the 
kudzu bug in Georgia

https://www.kudzubug.org/

https://academic.oup.com/jipm/article/1/1/F1/857477

Range 
Expansion
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Example:

Emerald ash borer

Emerald ash borer life cycle

As early as late March
Peak in April/May
End in late June

Has preceded leaf‐out 
by 1‐2 wks

BUT adults can survive 
1‐2 wks without food

April‐June

Eggs hatch in 
1‐2 weeks

Adults feed on foliage
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Emerald ash borer life cycle

Larval period = rest of 
spring/summer/fall/

early winter
Frass‐packed 
galleries

Pupate in Jan‐
Feb

Pupal 
chambers

Winding galleries

Sampled 1085 trees

Original 6 county 
quarantine area

Siegert et al. 2014

When did EAB get here?
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Invasion curve IRL

Siegert et al. 2014

Introduction

Detection

Public awareness 
mid 2000s

(eradication unlikely)

Invasive Plants and Animals Policy Framework, State of Victoria, Department of Primary Industries, 2010

1997

2002

~2004‐2005
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EAB: What to look for
Declining/thinning crown Epicormic sprouts

EAB: What to look for
Cracking/

swollen bark
D‐shaped holes

Winding galleries 
under bark
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Ash blonding

EAB: What to look for

EAB: What to look for
Woodpecker activity
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https://www.aphis.usda.gov/aphis/maps/plant‐health/eab‐map

New county reports often come with the help of County Extension Agents!
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Good < 10% Fair > 10% and < 30% Poor or worse  > 30% thinning

Early  intervention is critical for saving an ash tree

From  C. Sadof webinar, 28 March 2018, available at http://southernforesthealth.net/webinars

EAB chemical control

Systemic
Basal drench

Trunk injections
Trunk sprays

Imidacloprid
Dinotefuran

Emamectin benzoate
Azadirachtin

http://utahpests.usu.edu

http://utahpests.usu.edu
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EAB management in natural stands

Biocontrol

Stand manipulation

While EAB has been sort of a “slow 
burn”, ALB was much different…
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ALB – found in SC in May 2020

Asian longhorned beetle
(Anoplophora glabripennis)

Native to Asia

Extremely wide host range (>220 spp.)

Eradication efforts

Large, bluish feet

White bands on antennae
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ALB: where is it?

Egg niches
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Bleeding at egg sites

Sawdust from larval feeding
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Larval feeding damage

Adult exit hole

Oviposition site and 
feeding by young 
larva in phloem

Larva “turned in”

Larval feeding 
aka “swiss 
cheesing”
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Pencil test!

Photo by Dr. Eric Benson, Clemson

Broken/falling branches
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Broken/falling branches
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Egg niche

Exit hole

Adult feeding 
damage = 
negligible

Management
Prevent?  Yes.
Save?  No.

Egg niche

Adult feeding
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About 45,500 trees surveyed

~41,000 uninfested

~4,500 infested

~98% maple

ALB: how did it get here?

Genetics of first beetle matches Ohio population
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ALB: how did it get here?

Genetics of first beetle matches Ohio population

ALB: how did it get here?

Genetics of first beetle matches Ohio population

(presented without comment)
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ALB: how did it get here?

Could be from ALB’s 
native range

China and the Koreas

ALB: how did it get here?

Could be from Europe

Javal et al. 2019. J. Pest Sci. 92:173‐187.
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ALB: how did it get here?
Port of Charleston ~20 miles
Port of Savannah ~90 miles

ALB: how did it get here?
RV park 
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ALB: how did it get here?
Railroad

ALB: how did it get here?
Tourism

Charleston, Hilton Head, Savannah…
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Long story short:
we don’t know the origin.

Is all hope lost?

Asian longhorned beetle
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Eradication efforts are underway!

Stakeholder 
Education
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County Extension Agents will be critical 
to containing and eradicating ALB!

Spotted lanternfly
(Lycorma delicatula)

Major pest of fruit trees & vines

Native to China, Bangladesh, Vietnam

Pennsylvania, 2014
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Wakie et al. 2019 JEE
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Strong preference for 
tree‐of‐heaven

County Extension Agents are critical to 
containing and eradicating SLF!
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County Extension Agents are critical to 
containing and eradicating SLF!

managing

Ongoing 
Management
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Example:

County Ag Agent started Wild Pig 
Abatement Program

https://cass.agrilife.org/wild‐pig‐abatement‐program/

Program run by residents

Hosts hunts and other reduction activities

Jessica Rymel

Multi‐Agency 
Collaboration
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Yasunori Koide via Wikimedia Commons (CC BY‐SA 4.0)
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Peter Coffey, UMD Extension (now NC A&T University, @petercoffey)

We didn’t even get into invasive 
plants…

Beaury et al. 2021. Invaders for sale: the ongoing 
spread of invasive species by the plant trade 
industry. Front. Ecol. Environ. 
https://doi.org/10.1002/fee.2392
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Y’all are critical!

Don’t forget it.

Questions?
dcoyle@clemson.edu

drdavecoyle @drdavecoyle

89

90


