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| 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

A Partnership between College of Agricultural and
Environmental Sciences & Warnell School of
Forestry and Natural Resources

A Work with insects, pathogens, plants & animals
of forests, agriculture & natural areas

A Use Information Technology to provide
Information to scientists, professionals & the
public

A Operate and serve 40 Websites



We

Adevelop, provide & deliver educational
programs & information to users

Afoster collaboration between our university
and state, other university, federal &
International partners

Abring together #dAtradit-ic
focus), regulatory, educational, forestry &
natural areas interests

Asupport county extension agents, farmers,
foresters, landowners and homeowners

Aprovide tools for others to use through IT



Center Projects

A Bugwood Image Database i ID & use
A Bugwood Websites - Invasive.org
AEDDMapS i EDRR

A Smartphone Apps

A Bugwood Wiki - information

A Website Hosting and Development



Support from & Cooperation with:

UL S,
FISH & l\“ll DLIFE

SRVICE

w
S
-y

PTMENT OF AGRICY™

The NatUI‘C cJ PLANT )\ CONTROL

Conserv ancy
’( ENTOMOLOGICAL
SOCIETY

Protecting nature, Preservmg life.”
- OF AMERICA

Many international
universities and

agency
contributors



What are Invasive Species?

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. T e Senztsz06

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



Not all Exotics are Invasive

98% of U.S. Food System

IS based on Introduced Species

Exotic Species are also used for:

ALandscaping / Ornamental Use
ABiological Pest Control
AHunting & Fishing

APets

ABiofuels



Invasive Species Issues Are
Relevant to Almost

Everny one., B L
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Invasive Speciles Issues
Transcend.:

- Individual Commodities / Crops

- Managed and Unmanaged Systems
- Urban and Rural Areas

- Disciplines, and

- Geographical / Political Boundaries



People are the primary way
exotic species move from

one place to another



Most invasive species introduced
through purposeful transportation
vectors, including;:

A commercial trade and trade routes
A horticultural plant trade

A aquaculture facilities and trade

A pet & wildlife trade

A biofuels



The probl ems ar en

but the speed of introduction and

|l mpact I s accel e



Dutch Elm Disease
Removal of Elm trees cost $10illion/year.

Dutch EIm Disease Ophiostoma ulmi
originally from Asia afflicted Europe from
1910, reaching North America on imported

timber 1n 1928.

Spores are carried by the elm bark beetle as
well as transmitted from tree to tree via root

grafts.
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American Chestnut Forest

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



Chestnut Forest Elimination
by Chestnut blight

Natardl rarnge of Arecican e
e Spread of hartesn Hight

*  County wih coms o moce




Cotton boll weevill
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
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These (invasive) pests are a by
product of gl obal
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," PL0S ONE 6(9): e24587.
doi:10.1371/journal.pone.0024587
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Steps for Dealing with Invasive
Species

A Assessment and Risk Analysis
A Prevention

A Early Detection

A Rapid Response and Eradication
A Control and Management

A
A
A

Restoration
Research

Public Education and Awareness



Predicting which
Plants will become Invasive

Ornamental

A Hardy-easy to grow

A Does not require
attenti on,
freeo

A Easy to propagate

A Showy-abundant
flowers

A Attracts birds

A Disease and pest
resistant

Invasive

A Habitat generalist
A Out-competes other

N Elamse

A Reproduces easily

A Abundant seeds

A Bird-dispersed
seeds

A Not affected by
native pests and
diseases



Lag Phase

Carrying capacity

Control
priority
stage

Quarantine
priority

Invader stage
abundance

Effective control
unlikely without
massive resource

Inputs

Eradication priority stage

Invasion

N

Time

Figure 1. Control costs versus time since exofic invasion. (Redrawn from Hobbs and
Humphries 1995.)

Journal of Forestry * September 2009




Lag Phase

Spread of Chinese Privet in the South
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%4 INVASIVE.ORG | e

Center for Invasive Species and Ecosystem Health

Invasives 101 Species Images Publications Maps Videos Control EDRR CWMAs/CISMAs How to ...

STATISTICS

Invasive and Exotic Species of North Amariaa

any species, including its seeds, eggs, spores, or other bi
species, that is not native to that ecosystem; and whose inuvuucuun wucs v 12 nnory W Lauss SvunvIe
environmental harm or harm to human health.

+ 2,783 Invasive Species

+ 1,809 species with images

+ 46,146 images

Plants Insects

Pathogens

Other Species
e = '

NEWS

Widely prevalent plant pathg
maps now available on i0OS
portable devices

Invasive Bamboo Outlawed
are

‘est on the Moy

Invasive Specid
d Edition - Rhyi

e g o e=sive Plant

identification of 56 plants that are aggressively invading foresis of the 13 > Management Handbook

Southern Siates at alarming rates

) + More News
More info...

LINKS




Aquatics



Native to Asia or Africa, although it is widely
spread across the globe.

First introduced into North America as an
aguarium plant in the 1950s




Zebra/Quagga Mussels

A Discovered in Lake St. Clair in 1988
A Quickly spread
A Filter enormous amount of algae

A Accumulate toxins
A Crash Fishery

A Encrusts boats & other items

A Clogs engines, power company and
water intakes



Native to Caspian & Black Sea areas

Accidental introductions through
'ballasts and shipping

UGAS5083086


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

Aslan Carp
A 3 Species - bighead, silver and black carp
A Grow up to 7 feet long and 110 Ibs
A Eat 5-20 percent of body weight / day

A Imported to help clean aquaculture &
wastewater treatment facilities

A Escaped into Mississippi River system during
flooding and now in Missouri & lllinois rivers

A Threat to Great Lakes fishing industry & spp
A Physical threat to people and property



§ e B s

U Asian carp: Hypophthalmichthys Sppf‘ . 4
n 3 Regginy

Native Range: Southern and central China

Introduction Aquaculture escapes




Plants



Current Occupation in Forests and Forest Openings
and Edges in Georgia (est. 2008)

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
O Percent of Forested Acres Iin South



Cogongrass

Imperata cylindrica mw

Native to southeast Asia

Thought to have been accidentally
introduced in packing materials with
some purposeful for possible forage
use

naoitats * L
B S



Cogongrass infestation

AStops / hampers productive use of forest
lands, pastures and other uses

AComplicates right-of-way management
and Is invading municipalities

Als highly flammable and presents a high
risk to rural homeowners and firefighters

ADestroys wildlife habitat & hunting uses

AControl costs can exceed $200 per acre

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

Native to southeast Asia

Horticultural introduction

Small, round, shiny
black fruit

Invades many habitats
shading out native
plants



J\ Non -Native Privets

Native to southeast Asia

Introduction & spread
Horticulture

Local movement
- bird dispersion of seeds
- water

once It Is established



Kudzu T\
Pilieraria montana var Inhata ¥ 1é
Native to southeast Asia

Wi dely planted I n 18
governmental erosion control program

Local spread, plant parts on equipment,
road maintenance, growth

Napitats



Emerald Ash Borer

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




Cooperative Emerald Ash Borer Project
Approximate range of ash speces In the Contiguous U.LS,

with EAB positives and Federal quarantines
June 4, 2012

Map facts

~Approximute sres ol CONUS b sange
A172834 5 & klomatas
-Area of U S Federsl quarantne. Map Key
708240 g Kdometers -
Tots waa ol courdas whivra SAR i presant “ APProwim ste range of ash
435170 5 womstars

IISDA o Fudaral EAB qusrantine Boundaries
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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.



Cooperative Emerald Ash Rasss Deainnt
New Haven CO

June 16

EAB County Detecti

June 18, 2012

6‘:

= > ,‘r ,\ ,{; /
| Halifax County, VA
June 26, 2012

EAB County Detections 2002-2011

’ Bl 2012 EAB County Detections




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 glabrlpennls

. -

Native to China and other nearby Pac:|f|c
Rim countries

Introduced in Chicago, lllinois and the New
York City area & Worchester, MA through
solid wood packlng materlal from China
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Report a Pest About Contact

THE PROBLEM GALLERY OF PESTS
va

Moving firewood spreads
forest pests.

Buy it where you burn it, and save trees.

Learn More »

BURN SAFE WHERE YOU ARE
Keep enjoying your favorite activities while protecting your trees
Here's how to burn safe while

destroying our S 7 . Camping

Hiking & Biking

forests




Hemlock woolly '+ adelgid (HWA) Adelges tsugae
oSS 0

HWA was introduced into:
Western NA ~ 1924
Eastern NA In 1951

Introduced accidentally (probably) via
horticultural trade

Native range: Southeast Asia

e of Hemlock

-h 4 y ) N ; .’x" “ . o
i & m UGA1293003 IN '



Biofuels ?



Gilant reed
Arundo donax

— - | | - —~ o~

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

.r -r .-‘.
8 et ¥ /. £z Lt

Native to Asia

Introduced into the United States In
the late 1800s for ornamental purposes




Production Agriculture



Benghal dayflower Commelina benghalensis

Native to Asia and Africa and was first
found in the United States in 1963.

Probably accidental hitchhiker on plant




kudzu bug Megacopta cribraria




A Significant Pest of Legumes

A Potential Biological Control
Agent
&
Becoming a Major Nuisance

Pest !



kudzu bug Megacopta cribraria

5443641







Kudzu bug Megacopta crlbrarla

Native to China and other southeast
Asian countries first found In the
United States in 2009.

Probably accidental hitchhiker on plant
trade




Wildlife Trade

A $10 billion/year legal trade

A $5-20 billion/year illegal trade (largest
Illicit trade after drugs and arms)

A U.S. one of largest importers: >1 billion
live individuals between 2000-2004

A Largely unregulated

A 2000-2004: 2,241 of 2,726 live species
Imported into U.S. are non-native

A Spread of disease
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Native—rage: Southeast Asia

Introduction pathways
- Internet sales/postal services:
- Pet/aquarium trade:

Local dispersal methods
- Escape from confinement:
- Intentional release:
- Natural dispersal (local):
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Across Florida
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 Florida Welcome:
| Invasive Species G Keith Douce, Univ of Georgia

Early Detection & Distribution anpmg S~ stem . ’ PannerShlp

Distribution Maps Report Sightings Species Information Tools & Training My EDDMap$

Large Constrictor Snake Sightings/Removals

4 ? Burmese python 4 ? common boa
¥| Y African rock python L4 1 Reticulzted Python

7] Y green anaconda ¥ Y colombian Rainbow Eoa
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A p na o larieston 0 Satellits 2rr3 Topo |
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\ <Ud Xm sorgia
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I' Columbus

Monlgomery

New =“2

Louisiana
s Orleans
)

Different pin colors
represent different
species of reptile
Clicking on pin brings
up details of report
including any photos $BOee e
that were submitted iz g
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A 16-foot Burmese python in the Everglades was found with an adult
deer in its belly in Fall 2011



On the decline

—

Animal




Nile Monitor (Varanus niloticus

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.)
-—.;,"'9 :""!?‘1:\ e e
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 plgs)

are escaped or released domestic
animals hybridized by european boar
introducted by hunters
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Wild Pig Expansion

199171 19 States
1993 1T 23 States
1998 1T 26 States
2004 T 28 States
Today T 41 States
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Nile Monitor Lizard
Native Range Afrlca

Wanted dead, not alive
INVADING SPECIES

Northern Snakehead, Channa areus

Native Range
China/ Southeast AS|a
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Is It alost cause?

Are we doomed?
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Your state(s) can take

action !



Steps for Dealing with Invasive
Species

A Assessment and Risk Analysis
A Prevention

A Early Detection

A Rapid Response and Eradication
A Control and Management

A Restoration

A Research

A Public Education and Awareness




Cogongrass.

Imperata qylmdrzca i

News

Cogongrass Infested States

Click on State to find State Resources

Cogongrass confiscated
at Savannah port

——
Six Million for
Cogongrass in Alabama

Florida Cogongrass Cost-
Share Program

More News from the
Bugwood Blog

Supported by:

Georgia County Road Crew
Training Resources

Alabama Cogongrass Aerial
Photographs

Information and = In open fields and
resources for li J forests cogongrass
Georgia Extension l‘ initially forms
agents to conduct a » + circular infestations
short informational 'y that appear light
training program for o= green in summer
their county road crews More and light brown in winter as can

be viewed in these obligue aerial Partners:

photographs. In later stages of

The Cultlvar Red Baron’? invasion, circular infestations can -
) SR L " merge and linear infestations can
==

"'° qe, Ea‘“” form along highways, fences, and
around water bodies. More APHIS o=

Identmcatlon Field Guide

_ Cogongrass has a

uniaue combination
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Cogongrass Infestations by County in the Southeast U.S.

As reported to State Authorities by May 2010 o
All known infestations in South Carolina, Georgia and Tennessee are under treatment 4 "L,\,,\ "
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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
A 500,000 1 million acres in AL, MS
& FL panhandle

A Found southern & central LA, MS,
AL& FL

A 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)



Cogongrass
2006

Georgia
ounties

O sites




Cogongrass
2010

49 Counties

574 sites




Cogongrass

County Cogongrass Densities %

2012

¥ of spots

52 Counties
[159 co in GA]

666 sites




Cogongrass




Of the 666 total detected spots in GA

A All Have Been Treated

A ONLY 255 are Active (38 %)

A 111 are considered Eradicated

A 151 treated 1 Year ago now Negative
A 149 treated 2 years ago are Negative
A Overall 62 % of all spots are Negative
A Est << 100 A Infested

A Average spot size 0.23 A
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Home | FISP | Apps | Contact

Everglades Cooperative Invasive Species Management Area

About Us | Meetings | Distribution Maps‘ Report Sightings | Species Information | Educational Resources ’ News ‘ Partners ’

TIN-WANTED I}

in the EVERGLADES &%

&0

more information on Evergladee reeforation, call

1-877-CERP-USA

b Sarvics Provided by the Floti Ouisse ASvetiang Assosason

A Cooperative Invasive Species Management Area is a formal parinership of federal, state, and local government agencies, tribes,
individuals and various interested groups that manage invasive species and is defined by a geographic boundary. Florida has a
long history of invasive species organization cooperation such as the Florida Exotic Pest Plant Council, Noxious Exotic Weed Task
Team, Florida Invasive Animal Task Team and Invasive Species Working Group. Everglades restoration poses new challenges for
invasive species management and has created a need for a more defined commitment to cooperation among agencies and

organizations at higher levels of policy and management.

What's New

An 'Arms Race' Between Snakes and Humans
Nonnative Pet Amnesty Day

Become a nonnative pet adopter

A Summary of Live Animal Importation by the United States =
ry P Y Find us on

Giant African Snails Facebook
2011 Everglades Invasive Species Summit Presentations
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2011 Everglades CISMA Non-Native Fish Roundup Results







