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What Is an Invasive Species?

The Federal Definition

a species that is non-native (or 
alien) to the ecosystem under 
consideration and whose 
introduction causes or is likely to 
cause economic or environmental 
harm or harm to human health.
(Executive Order 13112, 1999)



Not All Exotics Are Invasive
– 98% U.S. agricultural crops are 

non-native

– Remember: Must Cause Harm

How Exotics Become Invasive
– Become naturalized

– Spread (more on this later)

“How” Example: Ornamental Plants

2: http://www.hatchettcreek.com/wp-
content/uploads/2015/07/Ligustrum-Japonica.jpg

3: http://freedomlouisiana.org/wp-
content/uploads/privet.jpg

1: 
http://static6.businessinsider.com/image/4d6fea
5fcadcbb2f40260000/wheat-and-corn-prices-are-
surging-after-one-of-the-most-critical-crop-
reports-of-the-year.jpg
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What Is an Invasive Species?
Are All Non-native Species Invasive?



What Is an Invasive Species?

Other terms:

Non-native
Exotic

Introduced

Alien

“Weed”



Why Do We Battle Invasive Species?

Recall

Invasive species

HARM

Environment
Recreation/Social
Human Health
Animal Health
Economy



Invasive Species: Harm
Environmental

• Genetic & Individual Impacts:
– Hybridize with native 

species
– Changes in morphology
– Changes in behavior

• Population Impacts:
– Competition
– Predation
– Nutrition
– Physical
– Diseases

• Community Impacts:
– Species composition
– Lower biodiversity
– Species interactions
– Extinction

• Impacts on Ecosystem 
Function:
– Fire regimes
– Soil health
– Hydrology
– Erosion
– Aquatic nutrients



Invasive Species: Harm

Economic

• Invasives management and control

• Damage repair

• Maintenance costs

• Agricultural, fisheries, forest losses

• Tourism losses

• Losses in ecosystem functions

Human Health

• Allergies

• Injury/disease

• Pesticide and herbicide application

Social/Recreational

• Sport fishing & boating

• Aesthetics & Outdoor activities

2USFS

2

4http://el.erdc.usace.army.mil/zebra/zmis/zmishelp/impacts_on_federal_state_and_municipal_facilities.htm
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• Monthly iWire Invasive 

Species Email Newsletter.

• Hello Zebra Mussels. 

Goodbye Texas Boating.

• Hello Bastard Cabbage. 

Goodbye Bluebonnets.

• Hello Giant Salvinia. 

Goodbye Texas Lakes. 



Emerald Ash Borer Damage

(Ohio)

http://www.americanforests.org/magazine/article/will-we-kiss-our-ash-goodbye/

August 2009 
Credit: D. Herms

June 2006
Credit: D. Herms



Chinese Privet
(Ligustrum sinense)

Soil arthropod 
community

Negative impacts 
on mycorrhizal 

fungi community

Competes for 
seed dispersers

Competes for 
pollinators

Replaces natives

Changes soil 
chemistry and 

nutrient cycling

Impacts on 
stream 

communities



Why Do We Battle Invasive Species?

Recall

Invasive species

HARM
SPREAD

Increase in population size



How Invasive Species Spread

• Natural Dispersal

– Production of offspring
• Wind- or water-borne seeds 

or larvae

• Animal-borne seeds or larvae

– Movement of adults
• Swim, fly, walk/run, etc.

– But…. can’t always explain 
expansion

1National Health Museum, 2009  2Alan Vernon, Fliker
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How Invasive Species Spread

With Human Assistance

• Accidental
– Produce

– Nursery stocks

– Ship ballasts

– Packing materials & 
shipping containers

– Recreational travelers

– Hay

– Flowers

– Mowing practices

– Vehicles

– Firewood

– Boots and gear

3

1XXXXXXXXXXXX  2XXXXXXX   3Aelwyn Fliker 2007



How Invasive Species Spread

With Human Assistance

• Purposeful
– Ornamental planting

– Erosion control

– Wildlife value

– Agriculture/Sport

– Pets/Aquariums 

– Biological Controls

1Aelwyn Fliker 2007               2http://io9.com/5833022/10-of-the-worlds-worst-invasive-species
3http://www.eddmaps.org/ipane/ipanespecies/shrubs/Rosa_multiflora.htm 4Leslie J. Mehrhoff, University of Connecticut, Bugwood.org

1 2
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Characteristics of a Useful Landscape Plant

• Easy to propagate
– Lots of seeds
– Good seed viability
– High germination success
– Asexual propagation
– Grows fast

• Easy to Grow and Care For
– Hardy
– Grows fast
– Few/no pests, diseases
– Habitat generalist
– Water-wise

• Beauty/Interest
– Good color
– Bright berries

Characteristics 
of Invasiveness!



Routes of Introduction of Invasive Plants



Invasive Species: Contradictions



Invasive Species: Contradictions

Georgia Wildlife Federation



Invasive Species: Contradictions

Keep Austin Beautiful



Tools



How to Stop Species from Spreading?

Prevent Transport

• WE aid the spread of invasives

• WE can help prevent the spread 
of invasives
– Clean, Drain, Dry

– Don’t Move Firewood

– Remove seeds from boots, clothes

– Plant Natives



Texasinvasives.org

• A partnership between the 
Texas Forest Service, USDA-
APHIS, Texas Parks and 
Wildlife Department, and 
others.

• Designed to present a 
coordinated approach to 
address invasive species 
throughout Texas.

Goals

• Facilitate communication among the state's 
invasive species stakeholders

• Implement a coordinated response to 
address invasive species issues on a 
statewide level

• Provide a venue for sharing information 

about key invasive strategies

• Create public awareness of the problems 
posed by invasive species in Texas



Texasinvasives.org

Invasives Database

• Illustrated Descriptions

• Ecological Information

• Distribution & Habitat

• Biology & Spread

• History of Introduction

• Ecological Threats

• Control & Management

• Native Look-a-likes

• Native Alternatives

• References



Horticultural Code of Practice

All Users 

• Dispose of plant waste responsibly

• Know exactly what you are growing 
and buying

• Take advice on the best control 
techniques

• Control invasive non-native plants 
safely

• Be aware of relevant legislation

Suppliers and retailers 

• Know what you are supplying or 
selling; label plants clearly and 

accurately

• Provide substitutes for invasive plants

• Provide advice on disposal

Buyers and Importers

• Beware of hitch-hiking pests on plants 
and in soil

Department for Environment, Food and Rural Affairs (UK)
2011



Weed Risk Assessment

Assessments of a plant's potential to be invasive

• USDA-APHIS

https://www.aphis.usda.gov/aphis/ourfocus/planthealth/pla
nt-pest-and-disease-programs/pests-and-
diseases/sa_weeds/sa_noxious_weeds_program/ct_riskasses
sments

• States
– Texas

http://www.texasinvasives.org/professionals/assessment.php

https://www.aphis.usda.gov/aphis/ourfocus/planthealth/plant-pest-and-disease-programs/pests-and-diseases/sa_weeds/sa_noxious_weeds_program/ct_riskassessments
http://www.texasinvasives.org/professionals/assessment.php












Texas Parks and Wildlife Prohibited Aquatic & Exotic Species



Texas Department of Agriculture Plant List



City of Austin Top 25 Invasive Plant Species

• Herbaceous 
– Giant reed 
– King Ranch Bluestem
– Malta star-thistle 
– Bermudagrass
– Japanese netvein hollyfern
– Golden bamboo 
– Bastard cabbage 
– Johnsongrass

• Vines
– Japanese honeysuckle
– Catclawvine
– Kudzu 

• Woody 
– Tree of heaven
– Paper mulberry
– Chinese parasoltree
– Glossy privet
– Chinaberry tree
– Heavenly (sacred) bamboo
– Chinese pistache
– Scarlet firethorn
– Salt cedar
– Chinese tallow tree 

• Aquatic 
– Elephant ears 
– Common water hyacinth*
– Hydrilla*

TDA Noxious Plant List (§19.300) species *TPWD Prohibited Aquatic & Exotic species



Texasinvasives.org

Invasives Database

• Illustrated Descriptions

• Ecological Information

• Distribution & Habitat

• Biology & Spread

• History of Introduction

• Ecological Threats

• Control & Management

• Native Look-a-likes

• Native Alternatives

• References



Texasinvasives.org



Emerald Ash Borer
Agrilus planipennis

Order: Coleoptera (Beetle)

Family: Buprestidae (Metallic wood boring beetle)



Emerald Ash Borer
Introduction and Distribution

Native Range: Eastern 
Russia, Northern China, 
Japan and Korea

Primary Transmission: 
Wood material shipping, 
firewood, infested 
nursery stock

First Detection: 
Michigan 2002



Emerald Ash Borer
Biology: Host Trees

• Attacks Ash trees (Fraxinus sp.)
– 17 species of ash in North America

– 9 ash species in Texas

• Green Ash

• Texas Ash

• White Ash



Emerald Ash Borer
Damages

• Urban forests
– 1/3 of urban trees nationally are 

susceptible

– Compensatory value $669 billon.

• Agricultural
– Timber industry

– Maple syrup

– Nursery production

• Recreational tourism



Emerald Ash Borer
Biology: Life Cycle

Biology: Life Cycle

Adult

Egg Larva

Pupa



Emerald Ash Borer
Biology: Life Cycle

Larvae:

• Creamy-white

• Flattened, 10 bell-shaped 
segments

• Small appendages at end of 
body



Emerald Ash Borer
Biology: Life Cycle

Adult:

• Bright, metallic green

• ½” long, flattened back

• Surface of abdomen, coppery-red



Emerald Ash Borer
Signs and Symptoms

• Canopy die-back

• D-shaped exit holes

• Epicormic shoots (sprouts from 
roots and trunk with 
abnormally large leaves)

• Vertically split bark over s-
shaped feeding galleries

• Increased woodpecker activities
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Take Action!

The Sentinel Pest Network



Sentinel Pest Network
Training Citizen Scientists to Detect & Report Invasive Pests

• Trains citizens to identify and report pests that 
threaten the natural biodiversity of the state.

• Participants will:

– Lean to identify symptoms of pests

– Work with state and federal agency 
partners to report detections

– Educate and engage other citizen 
scientists in early detection and 
monitoring

– Participate in outreach campaigns to 
disseminate information to the public



Sentinel Pest Network:
Background

Serves as a sentinel network

• increase the probability of early detection of pests of high
regulatory significance

What are “pests of high regulatory significance”?

• From the APHIS PPQ (Plant Protection and Quarantine):

– plant pests that can create an economic impact on the 
nation’s natural resources and agriculture



The “Dirty Dozen” Pest List 

COMMON NAME SCIENTIFIC NAME

Asian Longhorned Beetle Anoplophora glabripennis

Brown Fir Longhorned Beetle Callidiellum villosulum

Cactus Moth Cactoblastis cactorum

Emerald Ash Borer Agrilus planipennis

Gypsy Moth Lymantria dispar

Sirex Woodwasp Sirex noctilio

Cogongrass Imperata cylindrica

Giant Hogweed Heracleum mantegazzianum

Onionweed Asphodelus fistulosus

Tropical Soda Apple Solanum viarum

Tropical Spiderwort Commelina benghalensis

Giant African Land Snail Lissachatina fulica



Report It!
Early Detection and Rapid Response (EDRR)

Does not require an Invaders of Texas 

Citizen Scientist login account!

Report online on Texasinvasives.org



Texas Invaders phone app

Reporting a Species for the Sentinel Pest Network



Take Action!

The Invaders of Texas 
Citizen Scientist Program



Invaders of Texas Program

The more trained eyes watching for invasive species, 
the better our chances of lessening or avoiding damage 
to our native landscape.



Invaders of Texas
Detect and Report Invasive Species

• Innovative campaign whereby 
volunteer "citizen scientists" are 
trained to detect and report invasive 
species in their communities.

• 11-years

• Texas-wide

• Data collected systematically and 
reported nationally.

• Data available to the public, and to 
local, state, and federal resource 
managers to facilitate their 
management efforts.



Invaders of Texas Data
Data Collection



“Texas Invaders” phone app

Submitting 
observations



Invaders of Texas Data
Contribution – Data Mapping

Interactive and searchable by Species or Satellite and linked to individual 
records.



The iWire monthly email 
newsletter

• Important updates

• Invasive species spotlights

• News from TX and beyond

• Citizen Scientist of the 
Month (person, group or 
project)

• Workshop Schedules

Public Awareness Campaigns



Summary



Invasive Species in Texas
Summary

Invasive Species are a Cause for Concern because: 
• Introduced species cause economic, environmental, or human 

health damages
• Spreading widely and quickly

Many Invasive Plants Originated from Horticulture 
• Several are still being sold

Control the spread: 
• Plant with native species
• Know your species

Keep an eye out for important pests



Thank you!

Hans Landel, Ph.D.
Invasive Species Coordinator

Lady Bird Johnson Wildflower Center
(512) 232-0107

hlandel@wildflower.org


