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Impacts of nonnative invasive plants

to wetland systems

*Nonnative Invasive Plants: Concepts & Definitions
—Weed (Unabridged Dictionar

—a valueless plant growing wild, esp. one that grows on cultivated
ground to the exclusion or injury of the desired crop

—any undesirable or troublesome plant, esp. one that grows
profusely where it is not wanted

ead from human
(TNC definition)
on dependent. In the U.S

1 contact and spe




acts of nonnative invasive plants
to wetland sy

*Nonnative Invasive Plants: Concepts & Definitions

—Nonnati i . Nonnative non-in vs.
Native inva .What’s the difference? Do we alw

—Why are native plants important?

—Do alien plants increase or reduce biodi
—How do e play a role in this que

—Local vs. Global biodiv

Impacts of nonnative invasive plants
to wetland systems

Displaces native plants:
— By forming mats (e.g. water hyacinth)

— By crowding / out competing (e.g. purple

— By smothering (e.g. Japs oneysuckle,

— By shading regeneration (e.g. Melaleuca,
tallow tree, privet, bamboo)

Water Hyacinth (mat-forming)




Kudzu (mat-forming, smothering

Photo by John D. Byrd, MSU

Melaleuca (competition, shading)

SR = 2
Photo by Min B. Rayamajhi, University of Florida
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Impacts of nonnative invasive plants
to wetland systems

* Changes to the Environment

* Detrimental example: Tox

— Altered Hydrology
* How?
— Depleted O, in the Water Column

— Altered Habitat Structure

Impacts of nonnative invasive plants
to wetland systems

¢ Financial Losses
em functions

ation, commercial fishing, navigation, water quality,

aesthetics
— Property value decline
— Money spent in efforts to control the spread

— Restoration of native species

Impacts of nonnative invasive plants
to wetland systems

Examples Of $§$ Down the Drain...




Spread of nonnative invasives in
wetlands

Intentional Dissemination

— Ornamental Plant Industry
¢ Water Garde
¢ Aquarium Enthus
+ Religiou
— Environmental
Nancy Loewenstein, Auburn University
— Erosion control
Sewage Treatment
— Heavy metal sequestration
* Food for people and/or wild game
ild Taro)

Africa as foo

Spread of nonnative invasives in

wetlands

Unintentional di
— Trade Dispersal
+ Ship Balk

ing Materials

A
na boat i

— Transfer on Field Equipment Ken A. Langeland, Universiy of Florid
* Shoes, truck tires, boats & paddles, etc...
* Logging equipment during dry season

— Biological

mals, wind, water

xual Reproduction
Multiple, rapid dispersal methods
phenotypic plasticity
esistance to pests

Habita




Simply Irresistible. ..

ine you are a horticulturist. ..

types of characteristics would you look for in a

* Easy to grow
* Tolerant of a wide range of soil conditions
* Reproduces quickly to fill in garden space
pretty flowers
ant

* Flood and Drought tolerant

Sound Familiar?

Environment
What makes a wetland susceptible?

Climatic similarities to location of species’
origin
Disturbance (or, conversely, Stability!)

ence of native predators or competition
Location

Si

Wetlands are Ecotones so are susceptible to

upland AND lowland species!

Common Southern Wetland Invasive
Plants - Identification

a (Hydrilla verticillata)
— Parrot feather watermilfoil (Myriophyllun aquaticum)

— Eurasian watermilfoil (Myrigphyllun: spicatum)




Alligatorweed (Alternanthera philo:

*On the TN invasive we

* Identific

— Opposite Le

— Multiple white flowers in a spike that looks like 1 flower
— Roots from nodes along the stem
— Mat-forming

— Reproduces vegetatively from small pieces of the stem

Water Hyacinth (Eichhornia crassi

o
Buckingham,
* Identification
Monocot
preads vegetatively by stolon
ves in al rosette,
rounded with bulbous petioles
— Purple flowers (8-15) in a spik

hery roots

Parrot Feather (Myriophyllum aquaticunz)

*On the TN inv:

Mehthoff, Invasive.Org

e Identification
— Submerged/emergent
Whotled leaves, pinnately compound, finely d
egetative reproduction from stems that can reach 5

orming




* Identifica
— Dense mats, stems from 3 to 30 feet
in length
— Whorls of 3-6 leaves, finely dissected
— Small red flowers in a whorled spike
— Sexual and v ive reproduction,

though vegetative is most common

e Identification
Monocot, p
Dull-green, th

ating

Inconspicuous flowers near

getative reproduction

most common

(Salvinia molesta)

Mehrhoff and I land—In
Identification
— Floating-leaved aquatic true fern
inch leaves, hairy —
er papillae (see photo) — the
pel water & protect the plant!

porocarps hang under the plant, but the plant
actua

Rootless (these are modified leaves & stemsl)

Reproduction is vegetative




Water chestnut (Trapa natans)

* Identification
— Floating plant with tr
toothed leaves
— Rosette of leaves with inflated
petiole (for buoyancy)
— 4-petalled white flowers
— Spiny, nut-like fruit

al reproduction

Common species, cont’d.

— Purple loos
— Pale yellow iris ( eudacorus)

— Japanese knotweed (Pohgonum cuspidatum)

* Emergent and Floodplain grasses, sedg
rushes
(Imperata cylindri
wntop, Japang

Purple loosestrife (Lythrum salicaric

Identification
Perennial forb up to 10 ft tall
Square, woody, pubescent stem

Abundant purple flowers on spikes

Opposite or whorled dark green,
lanceolate leaves

— Can produce 2-3 million se




Identification
— Monocot perennial, spreading by thizome
seed

in water and is also drought tolerant

p yellow flowers (only yellow

Brown to purple markings on large petal
like sepals

Japanese knotweed (Polygonum cs

the TN invasive weeds list

heights of 10 feet
— Dicot pere
— Large, alt , da en leaves

nicles

)

i

s, Miller, Arwater

e Identification
ial, colony-forming grass, up to 6 feet tall
, white midrib on leaves, rough edges

7, white seed/flower panicle with a silky look

-tolerant (upland & lowland plant)

roduction
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Japangtrass (Microsteginm vininenns)

*On the TN invasive wee

Invasive.Org

e Identification

Iternate, lance-sha
— Offset mid-vein on leaves
— Invades forest floodplains
— Produces copious seed
hade tolerant

ntroduced in Knoxville!

Identification
— Tall perennial, 15 ft tall or more

Iternate, broad, strap-like pointed leaves

— Leaves up to 2 ft long, 1 in. wide
y ot purple flower heads

— Clumping habit

Nonnative Trees
— Melaleuca (Melalenca quinquenervia)

e tallowtree (T7iadica sebi




1b up to 30 ft tall
Multiple-stem tru opposite oval leaves
Fragrant, whi
Purple to bla

Other non-native privet sp

Nonnative roses (Rosa spp.)

the TN inv:

Identification
— Multi-stemmed, thorny, pergnnial shrub up to 15 ft tall
tely compound Igaves with 5 - 9 leaflets

ed bract at leaf b

m April to June
Fruits from July to December, ripens to a
dark red color

Melaleuca (Melalenca quinguenervia)

Identification
n tree up to 100 ft tall

green leaves, oval, smell like camphor when

White flowers in brushy spikes
Whitish, spongy, peeling
Produc

The object of conservation efforts in its
native Australian habi

12



aped |
en (red ir
il to June, thin spi
Fruits in late fall/

open to reveal a v ed (hence
the common name “popcorn tree

Methods of Control

e Manual

e Mechanical

Manual Removal

* Raking

* Hand pulling
— Accomp!

scenarios

* Hand cutting

13



Manual Removal

Advantages
—  [Easy to use
Inexpensive equipment

Environmentally friendly

Will ha ed regularly (most aquatic plants will re-
grow from fr:
Labor and time-i ive, may inc e overall costs
areas
Some plants are difficult to pull up

Stirs up the sediment, may disturb other plants/animals

Mechanical Control
Mowing Fire
Chopping

Water Level Manipulation

Disking Sediment removal

Rototiller

Mechanical Control

Mowing, chopping, disking

antages
Immediate open water in aquatic scenarios

Wildlife ned in some arios, if that
is a concern

Disadvantages
e Will requir ctitive treatment
* Some speci difficult to cut.

* In aquatic scenarios, species can r




Mechanical Control
Water level manipulation

aquatic wildlife habitat
* May serve additional functions (shorebird habitat, etc.

Disadvantages

>, ]]Cﬂ

mpc
1ssues, etc

¢ May negz

Mechanical Control

Disadvantages
* Understanding the life-history of the plant is crucial
Many species will re-sprout, so repeat treatments are

May also harm native populations, wildlife
Public Relation S

Seasonal timing is important

May cau

Biological Control

e Herbivores
— Grass Carp
— Grazing

* Insects

Pathogens

15



Biological Control

Advantages

* Ongoing control
bility for better estab ontrol over tl
term

Disadvantages

Lisadvantages

Development takes a long time, substantial money
T h

Introduction of one exotic species to control another

Usually doesn’t eliminate the problem species, but does
help to control it

Chemical Control

Herbicides
— Systemic

+ Kills the entire plant through uptake
— Non-systemic (contact herbicides)

* Roots remain, plant can re-grow

* Damages the cellular structure of contact surfaces
— Selective

* Only affects some plants (e.g. broad-leaf herbicide)
— Non-selective

* Broad-spectrum—a all plants the chemical comes
into contact with

Chemical Control

gulations on

No product can be labeled for aquatic u:
mote than a one-in-a-million chance of

1.

environments

Most s also have r
applied by a licensed applicator)




Chemical Control

* Other things to con
— The success of aquatic herbicide use depen
on knowledge of the plant, the system, and
th rbicide
— Important things to know:
* Plant response
* Herbicide concentration leve
Exposure time necessary for effectiv
EPA maximum concentration allowance

stem water CXChﬂﬂgC rate

Chemical Control
Seven EPA-approved Aquatic Herbicides

Aquatic Herbici
— Glypohsate (Rodeo, AquaMaster, Aquapro)
T aved plants or

stemic, slow-acting pellet or liquid her

d for underwate S vatermilfoil)
works best in

,4-D (AquaKleen, Navigate)
+ Granular or liquid
cti
* Used for watermilfoil and other
ad-leaved species

Chemical Control

Aquatic Herbicides

— Endothall (Aquathol)
Non-selective cting contact hetbicide
Granular ot liquid

Does not typically kill roots, used for nal control of aquatic plants
Useful for small, contained populations

Fish sensitivity possible

— Diquat (Reward)
ast . non-selective contact herbicide
Liquid
Does not kill roots
As in Endothall, useful for small-area, seasonal treatments

opyr (Garlon 3A, Renova

nst purple loosestrife
hen applied




Chemical Control

* Aquatic Herbicides
— Imazapyr (Habit:
 Systemic, broad-spectrum, slow-acting herbicide
+ Liquid
+ Used for emergent plants and floating- water plants

for underwater plants (milfoil, e

Use only herbicides that have been approved
by the US EPA for safe use in aquatic
habitats

Integrated Pest Management

e Combines Methods
— Cut or burn then herbicide
— Cut or burn then flood
— Graze then remove sediments
Focuses on managing the in

tolerable level, not eradication

Case Studies

¢ Chinese Tallow and the Chenier Plain

* Melaleuca in the Everglades

* Hydrilla in Louisiana

* Purple Loosestrife (the “Poster

18



Chinese Tallow

Introduction Year:

Where: Gulf Coast

Why: Soapmaking

Native range: China

Historic use: candles, soap, fuel, and to
create charcoal, ethanol, methanol,

petroleum substitute

Chinese Tallow

racteristics:
— Attractive fall foliage
— Grows quickly
— Reproductive at age 3 and produces for 60
— Pest resistant
— Tolerant of range of soils
— Flood, drought, shade, sun, fire tol

saline water

— Toxic berries and sap

— Thought to be allelopathic

hes of forest

ificant wintering
waterfowl populations

ificant migratory

ine fallout Chenier Plain Initiative Area

Small forest patches
historically important
to neotropical
migrants




ood for neotropical mi

g the Gulf of M
fallout onto Chen: "
no food source

— Tallow f¢

ecolo

e
Bk g s

Mechanical
— Individual tree removal in low density areas
burning can slow spread, but is

-density stands

Chemical
— Stem-injection Herbicides
e Arsenal A rlon 4, Pathfinder 11

Introduction Year: late 1800s, early 1900s
Where: Florida (primarily Everglades)

Why: Drainage / erosion control / landscaping
Native Range: Australia (endangered)

Historic Use: Tea Tree Oil (natural antiseptic and
insect repellent), Insulation (batk), C:

Boats, other structural uses

20



Characteristics:
Everereen, 60-
T
Produ vent
Reproductive at age 1
Produ millions of seeds per year per plant
Seeds remain viable for 6 months under water
Stump sprouts when cut
Tolerant of most soils

Somewhat Fire-tolerant

Melaleuca, continued

UGA0002123

* Melaleuca effects on the Everglades*
Altered Hydrology (Possible—morte research needed)

Poor wildlife habitat (birds rarely nest in Melaleuca—
one exception is the snail kite, s ble to few, if
any, native wildlife)

Displaces native plants that ARE useful to wildlife
Allelopathic—so further impacts native plant
communities

Leaf litter buildup changes mic graphy of the
marsh systems, altering plant communiti

**Source: Dr. Jim Miller, USDA Forest Service Southern Research Station




Prescribed fire

ide application

Purple Loosestrife

“Poster Child” or Unsupported Hysteria?

Introduction Year: Early 1800s

Where: Northeastern U.S. and Canada
Why: Unintentionally by ship ballasts,
intentionally by horticultural trade and for
medicinal use

Native Range: Eurasia

Historic Use: Medicinal for upset stomach,
bleeding, wounds; Honeybees

eptember, up to 3,000 flowers per plant
luction, vegetative by cuttings or plant
agments
Each plant contains up to 900 seed capsules

Each seed capsule contai 2 of 120 seeds

— Full sun to 50% shade

22



Purple loosestrife occurs in every continental
US state with the possible exception of Florida

* Conlflicting evidence
* Current accepted theory is that purple
loosestrife:
— Establishes monocultures
— Lowers overall community diversity
— Is of little value to wildlife
— Out competes native plants, endangering
rare species

— Alters hydrology and nutrient dynamics

e Why the Conflict?

— Correlative studies
* People have inferred cause-effect relationships
— Hager and McCoy 1998, Farnsworth & Ellis 2001
— Limited studies over wide temporal scales
— Differing results in studies using different
metrics = hard to make comparisons
— Conclusions are rarely, if ever, really
conclusive

23



Purple looses
significantly correlated with
& biomass of o plant s
ious linear and non-linear metri
varied depending on metrics u

ated that purple looses

“not appear to threaten the div

other wet meadow species...”
Concl
studies to conclusively determine the potentiat

threat, i

ison 2002. Wetlands 22(1):159-169
— Objective: Determine ct of 1o trife on native
plant colonization
— Methods: ANOVA on covet/density
— Results: No cortelation between loo:
species richness; low cover values of native
»mpetition from loosestrif
confounding ist that preclude tt
conclusions; no evidence to support that Ic

forms mo

larger temporal and spatial scales

* Gardner et al. 2001. Wetlands 21(4):593
Objective: Determine if purple loos
infestation alters aquatic invertebrate communities
Methods: two-factor ANOVA

Result

in purple Ic
smaller thz

y impact
broader temporal and spatial scale is

24



Introduction Year: 1950s

Where: Florida

Why: Accidental by water garden
enthusiasts, accidental through fragments
stuck on boats

Native Range: Asia, Africa, Australia

Historic Use: ? Aquarium industry

aracteristics:
Free-floating or rooted aquatic plant
Dioecious (sing plants) and Monoecious (both male and female
on one plant) forms

ative propagation (stem ments, turions, tubers) and limited

I reproduction (monoecious populations;

submerged in sediment (Southeast

Exotic Pest Plant Council 2003)
Shallow water or clear water to 10m deep

ant of mode linity, poor water quality, low ox

and light levels from full sun to very low light conditions

Hydrilla range

Hydrilla verticillata

B crainages win recoros

[l cracicated popuiations
states wih records

states without records

25



NSErvancy
Home to a large (40,000 pair:
spoonbill rookery

Used for hunting, sport fishing, birdwatching(!),

Lake Martin = “Hyperproductive”

Lake Martin

Lowered Dissolved Oxygen Rates

side of

irculation & increasing DO levels by introducing
water from nearby canal and installing a pump

26



Should we be proactive or reactive in our approach to no
species?

Eradication programs ¢ S e. Where should the money
Who should decide? Based on what?

, what should our role be in invasive sp
management?

Should introduced species be used to control introduced species?
How about herb ? What are the potential ramifications, and
how do they compare to the impacts of inv 2

What makes the study of invasive species so difficult? What limits
are there to hypothesis-driven, manipulative studies?
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