
 

An update on invasive pests in the 

Southeast and some thoughts on  

practical lessons on combatting them 

 
 

G. Keith Douce 
Co-Director, Professor  of Entomology & Extension Specialist 

The Center for Invasive Species & Ecosystem Health 

College of Agricultural & Environmental Sciences 

University of Georgia 

Tifton, Georgia  USA 

 
 

  
Presented to:  The  Agriculture and Rural Development Committee 

at the 66th Annual Meeting of the Southern Legislative Conference 

 Charleston, WV.  July 29, 2012 



I would like to briefly introduce you to 
 

 The Center for Invasive Species 

 &  

Ecosystem Health  

as background for the rest of the 

presentation 



Center for Invasive Species and Ecosystem Health, 

University of Georgia 

 Tifton, Georgia  

• Partnership between College of Agricultural and 

Environmental Sciences & Warnell School of 

Forestry and Natural Resources 

• Work with insects, pathogens, plants & animals 

of forests, agriculture & natural areas 

• Use Information Technology to provide 

information to scientists, professionals & the 

public 

• Operate and serve 40 Websites 



we 

• develop, provide & deliver educational 

programs & information to users  

• foster collaboration between our university 

and state, other university, federal & 

international partners 

• bring together ―traditional‖ agriculture (IPM-

focus), regulatory, educational, forestry & 

natural areas interests  

• support county extension agents, farmers, 

foresters, landowners and homeowners  

• provide tools for others to use through IT 



Center Projects 

• Bugwood Image Database – ID & use 

• Bugwood Websites  - Invasive.org  

• EDDMapS – EDRR 

• Smartphone Apps  

• Bugwood Wiki - information 

• Website Hosting and Development 



Support from & Cooperation with: 

Many international 

universities and 

agency 

contributors 



any species, including its seeds, 

eggs, spores, or other biological 

material capable of propagating 

that species, that is not native to 

that ecosystem; and whose 

introduction does or  is likely to 

cause economic or 

environmental harm or harm to 

human health. 

 - www.invasive.org 
 

What are Invasive Species? 

David Cappaert, Michigan State University;  
Johnny Randall, North Carolina Botanical Garden 



Exotic Species are also used for: 

• Landscaping / Ornamental Use 

• Biological Pest Control 

• Hunting & Fishing 

• Pets  

• Biofuels 

98% of U.S. Food System 

is based on Introduced Species 



Invasive Species Issues Are 

Relevant to Almost 

Everyone, BUT …  
 



Chan Lowe, C2012 Tribune Media Services 

Many people don’t know and hence don’t care !  



We must anticipate  

potential problems 
  

Before it is too late ! 



-  Individual Commodities / Crops 

-  Managed and Unmanaged Systems 

-  Urban and Rural Areas  

-  Disciplines, and  

-  Geographical / Political Boundaries 

Invasive Species Issues 

Transcend: 



People are the primary way 

exotic species move from 

one place to another  



Most invasive species introduced 

through purposeful transportation 

vectors, including:  
 

• commercial trade and trade routes 

• horticultural plant trade  

• aquaculture facilities and trade 

• pet & wildlife trade  

• biofuels   



The problems aren’t new …  

but the speed of introduction and 

impact is accelerating …  



Dutch Elm Disease 

Removal of Elm trees cost $100 million/year.   

Essentially removed elms from our ecosystems Dutch Elm Disease Ophiostoma ulmi 

originally from Asia afflicted Europe from 

1910, reaching North America on imported 

timber in 1928. 

 

Spores are carried by the elm bark beetle as 

well as transmitted from tree to tree via root 

grafts.  



American Chestnut Forest 

25% of Eastern Deciduous forest were 
American chestnut before Chestnut Blight 



Chestnut Forest Elimination 

by Chestnut blight 



Clemson University – USDA Cooperative Extension Slide Series 

 

Cotton boll weevil   
Anthonomus grandis grandis 

 

Almost put the LAND OF COTTON  

out of cotton production  ! 
 

Native to Central America  
 

First reported in the US in 1892 and spread rapidly 

throughout the Cotton Belt 
  

Cost America's cotton producers more than $15 

billion  

Boll weevil. From Wikipedia 



 

These (invasive) pests are a by 

product of global trade … 

Obviously, international trade has 

tremendous benefits, but it also 

has costs. The regulations we 

currently have aren't keeping the 

pests out.  
 
[J. E. Aukema et al. 2011. ,  "Economic Impacts of Non-Native Forest 

Insects in the Continental United States,"   PLoS ONE 6(9): e24587. 

doi:10.1371/journal.pone.0024587 

 









Steps for Dealing with Invasive 

Species 

• Assessment and Risk Analysis  

• Prevention 

• Early Detection  

• Rapid Response and Eradication 

• Control and Management 

• Restoration 

• Research 

• Public Education and Awareness 

 



Predicting which  

Plants will become Invasive 

Ornamental 
• Hardy-easy to grow 

• Does not require 

attention, ―care 

free‖ 

• Easy to propagate 

• Showy-abundant 

flowers 

• Attracts birds 

• Disease and pest 

resistant 

Invasive 
• Habitat generalist 

• Out-competes other 

plants 

• Reproduces easily 

• Abundant seeds 

• Bird-dispersed 

seeds 

• Not affected by 

native pests and 

diseases 



May be significant  

―Lag Time‖ 

Lag Phase 



Lag Phase 
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Spread of Chinese Privet in the South



 

All Taxa are represented 
 



Aquatics  



Hydrilla verticillata 

D. J. Moorhead   Univ of GA  

 

Native to Asia or Africa, although it is widely 

spread across the globe.  

 

First introduced into North America as an 

aquarium plant in the 1950s 

 



Zebra/Quagga Mussels 

• Discovered in Lake St. Clair in 1988 

• Quickly spread 

• Filter enormous amount of algae 

• Accumulate toxins 

• Crash Fishery 

• Encrusts boats & other items 

• Clogs engines, power company and 
water intakes 

 

 

 



 
Native to Caspian & Black Sea areas  

 

Accidental introductions through 

ballasts and shipping   

 

http://upload.wikimedia.org/wikipedia/commons/3/3d/Zebra_mussel_GLERL_4.jpg


Asian Carp 
• 3 Species - bighead, silver and black carp 

• Grow up to 7 feet long and 110 lbs 

• Eat 5-20 percent of body weight / day 

• Imported to help clean aquaculture & 

wastewater treatment facilities 

• Escaped into Mississippi River system during 

flooding and now in Missouri & Illinois rivers 

• Threat to Great Lakes fishing industry & spp  

• Physical threat to people and property 

 



 

Native Range: Southern and central China 

  

Introduction Aquaculture escapes  
 

Asian carp: Hypophthalmichthys spp  
 



Plants 



 

Japanese Honeysuckle  739,400 Acres 

Privets  (7 species)  345,000 Acres 

Kudzu  26,600 Acres 

Non-native Olives 17,800 Acres 

Japanese Climbing Fern  9,200 Acres 

Tallowtree 7,000 Acres 

Non-native Roses 5,800 Acres 

Non-native Wisteria 5,000 Acres 

Cogongrass < 300 Acres 

 
 

18 Million Acres Occupied by 33 Taxa 
9 Percent of Forested Acres in South 

Current Occupation in Forests and Forest Openings 

and Edges in Georgia (est. 2008)  



Cogongrass  

Imperata cylindrica 

Perennial grass up to six feet tall 
 

Silvery, silky looking cylindrical 

panicle of flowers and seeds 2-8 

inches long 
 

Off-center whitish mid-rib on leaf 
 

Rhizomes are whitish, scaly and 

have very sharp tips 
 

Extremely aggressive invader 

tolerant of a wide range of 

habitats 

 
Native to southeast Asia  

 

Thought to have been accidentally 

introduced in packing materials with 

some purposeful for possible forage 

use 

  



Cogongrass infestation 
 

• Stops / hampers productive use of forest 

lands, pastures and other uses 

• Complicates right-of-way management 

and is invading municipalities 

• Is highly flammable and presents a high 

risk to rural homeowners and firefighters 

• Destroys wildlife habitat & hunting uses 

• Control costs can exceed $200 per acre 

  J. Miller in Cogongrass Proceedings (2007 Mobile, AL)  



Karan A. Rawlins, University of Georgia; USDA APHIS PPQ Archive; James H. Miller, USDA Forest Service; Howard F. Schwartz, 
Colorado State University; Charles T. Bryson, USDA Agricultural Research Service; James H. Miller, USDA Forest Service;  
David J. Moorhead, University of Georgia; Joseph LaForest, University of Georgia; John D. Byrd, Mississippi State University  



Japanese Honeysuckle 
Lonicera japonica 
Evergreen vine up to 80 

feet long 
 

Simple pubescent 

leaves 1-2.5 inches 

long 
 

Showy, fragrant, 

tubular, white to yellow 

flowers 
 

Small, round, shiny 

black fruit 
 

Invades many habitats 

shading out native 

plants 

 

Native to southeast Asia 

 

Horticultural introduction 

  



Non-Native Privets 
Ligustrum spp. 

Semi-evergreen shrub 

up to 20 feet tall 
 

Trunks with multiple 

stems and many long 

branches 
 

Small white flowers in 

long clusters 
 

Forms dense thickets 
 

Very difficult to remove 

once it is established 

 
Native to southeast Asia 

 
Introduction & spread  

   Horticulture 

   Local movement  

 - bird dispersion of seeds 

 - water  

  



Kudzu 
Pueraria montana var. lobata 

Climbing deciduous 

vine up to 100 feet long 
 

Compound leaves with 

3 leaflets 
 

Long purple fragrant 

flower clusters 
 

Brown, hairy, flat seed 

pods 
 

Prefers open disturbed 

habitats 

 
Native to southeast Asia 

 

Widely planted in 1930’s as part of 

governmental erosion control program  

 

Local spread, plant parts on equipment, 

road maintenance, growth 

  



Emerald Ash Borer 

• First found in Michigan 

in 2002 

• Metallic green beetles & 

about 1/2-inch long 

• It attacks only ash trees 

(Fraxinus spp.) 

• D-shaped exit hole from  

spring emergence 

• Introduced from Asia in 

wood packing material 

• Quarantines in effect in 

16 states  

 

Native to China and other southeast 

Asian countries 

 

Into US: Accidental introduction via wood 

pallets and wood packing materials  

 

Within US: moving of infested material 

INCLUDING nursery stock and Firewood 

  





As EAB moves through a new area, there 

is typically 99% + mortality of susceptible 

ash species !   

 

In these areas, ash trees are frequently 

comprise a significant % of the dominant 

trees.    

 

 We are seeing significant ecosystem 

changes in addition to the high economic 

costs associated with the spread of this 

pest.   



 

EAB has killed  20 + million ash trees in the U.S 
. 

 

From Jan 1 – mid-June  2012 there had 

been 18 new county detections 

 

New Haven CO  

June 16 

Halifax County, VA 

June 26, 2012    

 

Now there are 20 ! 

 



Emerald Ash Borer Damage  

Halifax County, VA 

Along the Roanoke River 

June 26, 2012   
C. Asaro, VA DF,  



Emerald Ash Borer Damage Along the Roanoke River  

Halifax County, VA June 2012 
C. Asaro, VA DF 



Asian longhorned beetle   Anoplophora glabripennis 

K. R. Law  USDA APHIS PPQ  

Native to China and other nearby Pacific 

Rim countries  

 

Introduced in Chicago, Illinois and the New 

York City area & Worchester, MA through 

solid wood packing material from China 



K. R. Law  USDA APHIS PPQ  



K. R. Law  USDA APHIS PPQ  



 





Un-infested Counties 

Newly Infested Counties 

Infested Counties 

Native Range of Hemlock 

Hemlock woolly adelgid (HWA) Adelges tsugae   

 

HWA was introduced into: 

    Western NA ~ 1924 

    Eastern NA in 1951 

 

Introduced  accidentally (probably) via  

horticultural trade 

 

Native range:  Southeast Asia 
 

 



Biofuels ?  



Giant reed 
Arundo donax 

Perennial grass up to 20 
feet tall 
 

Flat leaves up to 1 ½ feet 
long 
 

Stem resembles a corn 
stalk 
 

Large dense flower plumes 
at the top 
 

Invades wetland and forms 
dense monocultures 

 

Native to India 

 

Introduced into the United States in 

the early 1800s for ornamental purposes 

 

Moves through plant fragments in water & 

movement of soil  

 



Chinese silvergrass 
Miscanthus sinensis 

 

Native to Asia 

 

Introduced into the United States in 

the late 1800s for ornamental purposes 

 



Production Agriculture  



Benghal dayflower   Commelina  benghalensis 

T. Webster, USDA ARS,  Bugwood.org 

 

Native to Asia and Africa and was first 

found in the United States in 1963.   

 

Probably accidental hitchhiker on plant 

trade 

 



kudzu bug  Megacopta cribraria 



 

A Significant Pest of Legumes 

  

A Potential Biological Control 

Agent  

&  

 Becoming a Major Nuisance 

Pest ! 

 
  



kudzu bug  Megacopta cribraria 





Kudzu bug  Megacopta cribraria  

 

Native to China and other southeast 

Asian countries first found in the 

United States in 2009.   

 

Probably accidental hitchhiker on plant 

trade 

 



Wildlife Trade 

• $10 billion/year legal trade 

• $5-20 billion/year illegal trade (largest 

illicit trade after drugs and arms) 

• U.S. one of largest importers: >1 billion 

live individuals between 2000-2004 

• Largely unregulated 

• 2000-2004: 2,241 of 2,726 live species 

imported into U.S. are non-native 

• Spread of disease 

 

 



Native range: Southeast Asia 

  

Introduction pathways    

 - Internet sales/postal services: 

 - Pet/aquarium trade: 

 

Local dispersal methods 

 - Escape from confinement: 

 - Intentional release: 

 - Natural dispersal (local): 

 Burmese python   Python molurus bivittatus 



162 pound – 15 foot snake captured fall 2011 

Pythons (Python ssp) in the Florida (US) Everglades and 

 Across Florida 



Different pin colors 

represent different 

species of reptile  

Clicking on pin brings 

up details of report 

including any photos 

that were submitted 



 

A 16-foot Burmese python in the Everglades was found with an adult 

deer in its belly in Fall 2011 





Nile Monitor (Varanus niloticus ) 
• Geographic Range: Africa  

 

Native range: Sub-Saharan Africa  

  

Introduction pathways    

 - Internet sales/postal services: 

 - Pet/aquarium trade: 

 

Local dispersal methods 

 - Escape from confinement 

 - Intentional release 

 - Natural dispersal (local) 

 



 

Tegu (Tupinambis ssp.) 

Native range: South America  

  

Introduction pathways    

 - Internet sales/postal services: 

 - Pet/aquarium trade: 

 

Local dispersal methods 

 - Escape from confinement: 

 - Intentional release: 

 - Natural dispersal (local): 



Sus scrofa (feral pigs)  

 

are escaped or released domestic 

animals hybridized by european boar 

introducted by hunters 



www.feralswinemap.org Wild Pig Expansion 

1991 – 19 States 

1993 – 23 States 

1998 – 26 States 

2004 – 28 States 

Today – 41 States 

 



www.feralswinemap.org 



Nile Monitor Lizard 

Native Range Africa  

Native Range  

China / Southeast Asia  



 

 
 

 

Is it a lost cause?   

Are we doomed? 

 

 

 

 

 

 



 

 

 

 

Don’t wait on the Feds 

 

 

 

 

 

  





 



Your state(s) can take 

action ! 

 



• Assessment and Risk Analysis  

• Prevention 

• Early Detection  

• Rapid Response and Eradication 

• Control and Management 

• Restoration 

• Research 

• Public Education and Awareness 

 

Steps for Dealing with Invasive 

Species 





Free Zone 

Free Zone 

Epicenter 

Outlier Zone 

Heavily 

Infested 

 Zone 

cogongrass was accidentally introduced into Alabama near Grand Bay about 1911 

in packing materials from Japan. Purposeful introductions, primarily for forage 

production soon followed in other areas of Alabama, Mississippi and Florida 



Cogongrass infests 

• 500,000 – 1 million acres in AL, MS 

& FL panhandle   
 

• Found  southern & central LA, MS, 

AL& FL   
 

• Scattered infestations in GA, east 

TX, southeast SC and eastern VA  



An aggressive educational / early detection and 

rapid response / eradication program is being 

implement in Georgia involving the:  

- Georgia Forestry Commission  

- USDA-FS  

- Georgia Department of Agriculture  

- Center for Invasive Species & Ecosystem Health  

- University of Georgia Extension Service 

- USDA-APHIS-PPQ  

- Natural Resources Conservation Service (NRCS) 



2006 

 

10 Georgia 

Counties 

 

20 sites 



2010 

 

49 Counties 

 

574 sites 



2012 
 

 

52 Counties 
[159 co in GA] 

 

666 sites 
 

Cogongrass 



2012 
 

 

52 Counties 
[159 co in GA] 

 

666 sites 
 

Cogongrass 

 

  Failure ???  

 



Of the 666 total detected spots in GA 
 
 

• All Have Been Treated 

• ONLY 255 are Active (38 %) 

• 111 are considered Eradicated  

• 151 treated 1 Year ago now Negative 

• 149 treated 2 years ago are Negative 

• Overall 62 % of all spots are Negative  

• Est  << 100 A Infested  

• Average spot size 0.23 A 







There are a number of state-based  

campaigns in the western US on: 

•  invasive  plants 

•  mud snails 

•  invasive water plants 

•  Whirling disease of fish; and  

•  others 
 



DON’T MOVE FIREWOOD 
How you can help:  
•Leave firewood at home, 
do not transport it to 
campgrounds or parks. 
  

•Use firewood from local 
sources.  
 

•If you have moved 
firewood, burn all of it 
before leaving your 
campsite.  

Asian longhorned 
 beetle Three 

recently 
introduced 
insects 

emerald ash borer Sirex woodwasp 



• Ecological Impacts 

– 400 of 958 threatened or endangered 

species are at risk in U.S. due to competition 

by invasive species (TNC 1996) 

– 50,000 exotic invasive species in U.S. 

– 5,000 escaped plants in U.S. / 17,000 native 

plants in U.S. 

– introduction of several tree insect and 

disease pests in the past has dramatically 

changed the makeup of American forests 

 

Why should we car about 

Invasive Species ? 



• Economic Impacts 

–> $138 billion US damages, losses 

and control costs / year (Pimentel et al. 

2004 )  

– Invasive weeds in riparian areas have 

led to degradation of water quality and 

increased river flooding  

Direct Impacts on Humans 

(Health, environmental, H20, etc.)  
 



Chestnut Blight Disease (Cryphonectria parasitica) 
The introduction of the chestnut blight 

pathogen  cost us (the U.S.) one of the grandest 

trees ever to grace our eastern forests, the 

American chestnut Castanea dentata.  Within 50 

years the chestnut blight killed 3 to 4 billion 

American chestnut trees, obliterated an entire 

ecosystem dependent on the tree’s bounty, and 

stilled an economic engine on which Appalachia 

had run for decades.  [AM CHESTNUT FOUNDATION] 



Cost / losses to Exotic Forest Insects  
 

Local communities—in the form of homeowners 

and municipal governments—are bearing the 

largest cost burden of invasive forest pests. 
 

Annual costs include: 

• $2 billion in local government expenditures for 

tree damage and removal;  

• $1.5 billion in lost residential property values; 

• $216 million in federal government 

expenditures on management and regulation. 
 

Aukema  JE, et al.  2011.  PLoS ONE 6(9): e24587.doi:10.1371/journal.pone.0024587  



Impact on emerald ash borer on local government :  

By 2005 the City of Ann Arbor MI had over 

10,000 dead ash trees in the City’s rights-of-

way and parks that were killed by emerald ash 

borer attacks.  Cost to the city for this 

unbudgeted work was approximately $3 million 

taken from existing budget categories, 

reducing all other  maintenance and repairs.   

http://www.a2gov.org/government/publicservices/fieldoperations/forestry/Pages/Em

eraldAshBorer(EAB)Information.aspx  





 

These pests are a by product of 

global trade …  

Obviously, international trade has 

tremendous benefits, but it also has 

costs. The regulations we currently 

have aren't keeping the pests out.  
 

[J. E. Aukema et al. 2011. ,  "Economic Impacts of Non-Native  

Forest Insects in the Continental United States,"   PLoS ONE 6(9): e24587. 

doi:10.1371/journal.pone.0024587 

 



To address invasive species issues 

in your state consider developing a 

framework and resources that will 

enable formation of a viable  

State Invasive Species Task / 

Invasive Species Committee.   



The State Invasive Species Task / Invasive 

Species Committee  should: 
 

•include representation from key 

governmental agencies, educational 

institutions & extension service, private 

companies & key individuals;  

•have some authority / voice; 

•have some resources to work with; 

•have implicit  mandate for cooperation 

between agencies 



Consider  
 

 

 development of  a comprehensive State 

Invasive Species Plan & involve the 

aforementioned Task Force / committee 
 

 formation of a ―dedicated‖ Invasive 

Species trust fund to deal with rapidly 

developing invasive species problems   



Bioenergy can be an important part 

of a sustainable energy future, but 

only if it is produced in a way that 

safeguards native ecosystems and 

minimizes the risk of invasion. 

Bioenergy  



Include Biofuel / Bioenergy in your 

state Invasive Species Plan to  

address the long-term implications of 

using non-native or genetically-altered 

species to support increased biofuel 

production 
 

Consider forming a Biofuel trust fund to:   

-  insure long-term monitoring surveys  

• Eradicate escaped populations while 

small 

• carryout effective education    



Consider developing a framework and 

resources that will enable:  
 

 increased  cooperation and collaboration 

among and between state agencies and 

educational institutions within your state 

to deal with invasive species issues  
 

 increased  cooperation & collaboration 

across region and between states   

IS THIS SOMETHING THIS COMMITTEE CAN DO ? 



There are existing models 
 















http://www.invasivespecies.gov/index.html 







1. Recognize the problem 

2. Develop strategies & legislation to 

reduce establishment  

3. Develop strategies & legislation to 

reduce spread & impact 

4. Build strong partnerships 

5. Implement  campaigns & programs to 

reach citizens 

6. Take Action 

Dealing with Invasive Species will 

continue to be an issue   



www.bugwood.org 
kdouce@uga.edu 

Thank You:  

Are there any questions?  




