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1 Introduction

The Recreation and Park Commission for the Parish of East Batm®BREC) is one of the
largestlandownersin East Baton Rouge Parish with over 6,000 acres and around 180 parks.
These parksontainunique and important habitats for native flora and fauna and include a

wide range of amenities including but not limited to hiking and mountain biking trails,
playgrounds, blueway launches, botanic gardens, nature centers,-omgtpathways, fishing

ponds and more. The Natural Resource Management Division which is responsible for
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Resource Management Plan.

&
ax

1 Promote recreational and educatiaal activities focusing on appreciation and
understanding of the natural environment.

1 Protect unique and historically representative habitats.

1 Reduce the loss of species.

The widesprea@nd expanding nature of many invasive species throughout the parish has and
will continue to result in reduced biodiversity aad altered landscape unconducive to outdoor
recreational activities. It is important that BREC address this issue in ourasiggnadalso

work to educate the public to reduce the continued spread of species through the pathways
discussed in this documenhNon-native, invasive flora and fauna species are considered pests
by the Louisiana Department of Agriculture and Foresiny should be treated as such when
managing for removal or prevention. These species pose a critical threat to local ecogystems
and it is important thainnovative and integrated techniques be used to stay ahead of the
problem.

This document is meant tarpvide an overview of thevasive species most commonly found

in BREC parks and ones that may become an issue in the future. It outlines ways to prevent the
invasion of these species and also best methods for their remaéJtiough it provides specific
information for each species, this plan in not meant to be all inclusiVieen planning

management strategies external references should be checked to confirm what is listed in this
document. This document should be reviewed regularly combined witheying and

monitoring the parks to ensure it remains relevant and useful.

2 Overview

Invasive species are a widespread and serious threat to BREC3 grdtelct uriige and
historically representative habitats and reduce loss of spea®syellas toecosystem and
human health in Louisian&@he threat of invasive species continues to expévidck et al.
2000; Simberloff and Rejmanek 20,14t it can be addressed wittreventative measures as
well as monitoring and control of existing populations



Invasive species are a subset of a6 (i A @S O NJa d Bibgaia species are those

that are transferred to a geographic location previously unoccupied by that species via natural
or anthropogenic meansThe time frame between when a nearative species is introduced

and when it becomes invasive known as the lag phase (Mack et al. 2001). This lag phase can
be very short or prolonged depending on a number of factors. Most extinctions ehatre
species occur during this lag phase. Whether or not amaiive species becomes invasive
remainsdifficult to predict.

Invasive, nomative species are exotic species that aggressively spread and outcompete native
species. They often cause significant harm to native species and natural commuimges.
percentage of nomatives that will reach invasive status is ((¥ack et al. 2000)

Native species can also become invasive, although such invasions are tisuedigult of
anthropogeniachanges in the environmeiiSimberloff and Rejmanek 201These invasions

differ, as a native invasive may have a rapid or significant range expansion into new geographic
locations, or it may become significantly more common in its original range.

Once established, invasive species can degrade the invadedemant They impact food

availability and habitat quality for native species, decrease species diversity, increase habitat
fragmentation YR ¢Sl 1Sy (G(KS S02aeéailtwadisastersahdh & (2 R
other sudden catastrophic even(€hapin 1l et al. 2000; Mack et al. BO@imentel et al. 2000;

Simberloff and Rejmanek 201Invasive speciesot only impact our ecosystems, but they also

have far reaching consequendbst impactindustrial, agricultural, commercial, and private

business sector@Vehta et al. 2007)Pimental et al. (2000) even calculated thatasive species

in the U.S. causmore than$138 billion annuallyin environmental damages and losses.

Invasive speciealsoalter the capacity of ecosystems to deliver services thgiportthe

production ofgoodsand tomitigate anthropogenic and environmentatresses without losing
resilience(Simberloff and Rejmanek 201These lossesan include, but are notrhited to,
degradation in number of cattle a field can support due to unpalatability of invasive plants, loss
of recreation due to congested waterways, damaged or clogged filtration or cooling lines due to
invasive mollusks, increased natural disasteraisér the loss in biodiversifyand an increase in
maintenance costs due to damage caused by vines or an increase in mowing frequency due to
rapid growth rate of invasive grasses.
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public recreationally while also conserving
native and historically represented habitats.
Invasive species cdhreaten both of these
objectivesl & Kl & 06SSy aSSy
Blackwater Conservation Aredfter the 2016
FEt22RZ . w9/ Qa flO01ol
pond became inundated with water hyacinth
(Eichhornia crassipg® the point whereone
could no longefish, kayak or view the open
water. After several years it became obvious
that only a large mechanical removal project
would rid the pond of the plant without killing
the fish at the same timeWhile this is only one
example of how quickly an invasiveesges has
takenover a resource and impasd the user
experience while also altering the ecosystem
dynamicgk Al KI & 2 OO0OdzNNBR

I NB YSI yit

parks

Figure 1 Waterhyacinth at Blackwater Conservation
Area in July 2019 prior to mechanical removal proje
(Source: BREC staff)
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3 Characteristics of I nvasive Species

While much study has been done on invasive species it idifftdLilt to predict which ones will
become invasiveTheinvasiveness (degree to which a species is able to reproduce, spread from
its place of introduction, and establish in néveations)is dependent ora number of factors,
including itsnatural history physiology, genetics, behavior, and community charésties.
Overall,successful invasive specigften exhibit one or more of the below characteristics

(Meffe et al. 2006; Simberloff and Rejmanek 2011)

Longlived
High dispersal rate

Vegetativeor clonalreproduction
High genetic variation
Phenotypically plastic

Habitat generalist

Broad diet (plyphagou$
Human commensal

= =4 4 -8 -4 -9 _9_9_°2_2

High reproductive rateshort generation time

Single parent reproductioi.e. gravid or pregnant female can colonize)



3.1 Invasibility

On the other handthe susceptibility of anvironment to the colonization and establishment
of a species (invasibilitys influenced by numerous factor®mmunities likely to be invaded
showthe followingcharacteristic§Meffe et al. 2006; Simberloff and Rejmanek 2011)

1 Habitat compatibility Habitats that areenvironmentallysimilarto the original habitat of
the invaderare more likely to be invade@enerally, habitats with low net primary
productivity, low diversity, located in proximity to residential areas, in low temperate
latitudes, in open wetland, andon islands aranore prone to biological invasions.
Furthermore invasibility increases in habitatghere predation competition, and fire
are absent in the evolutionary history

1 Early successionebmmunities Communitiesthat are in an earlguccessional stagén
particular during the secondary successibstage are more likely to be invaded he
disturbance created in the first successitan boost conditions favorable to nerative
species

1 Disturbed communitiesAnthropogenic disturbance oftereducesecosystem resilience
and provide opportunities for invasive species. Invasive species not only take
advantage oflisturbed communitiebut can be a disturbanahemselvesy modifying
natural disturbance regime® g.impacting native herbivore populatiophs

3.2 DispersalMechanisms

Dispersalsthe relocation of individuals fronts place of origin to anothefSimberloff and
Rejméanek 2011)Both theextent and rateof dispersais dependent on taxon, geographical
area, and time. Dispersal is drivenassisted bylifferent mechanismsuch asatural
phenomena or human activities.

3.2.1 Animal Dispersal

The first factor to consider in animal dispersal strategiésdsmotory ability. Several animal
species are nomotile, living stationary surrounded by their food supply. Examples of non
motile animals are sponges, caahnd oysters. These species rely on motile propagules to
reach a suitable substratum for settleent. Most animals are motile, and they can disperse
spontaneously and independently in the environmeWtithin motile species, some animals are
able to travel vast distances. In certain situations, dispersal is assisted by natural phenomena,
such as windsocean currents, or the downstream flow of rivers. In other cases, dispersal can
be entirely driven byanthropogenic meansuch as dispersaia human transportation

(aircrafts or ships)

3.2.2 Plant Dispersal

Plants disperse in a variety of wagse described inTablel.



Table 1.Plant dispersal mechanisms

Type Mechanism Description
Autochory (without help of Gravity (barochory) | Gravity causes ripguits to fall from the
external vectors) plant. Gravity dispersal also allows dispersz

by water and animals
Ballistic (ballochory) | Seeds are ejected by explosive dehiscence

the fruit
Blastochory Stem of the plant crawls along the ground t
deposit its seed far frorthe base of the plant
Herpochory Seeds crawl because of changes in humidit

or by effect of trichomes

Allochory (with help of external Wind (anemochory) | Seeds have structures that allow them to
agents) float on the air

Water (hydrochory) | Seeds can float anchntravellong distances
through water

Animals, internal Seeds are ingested and dispersed mostly b
(endozoochory) vertebrate animals (birds and mammals)
Animals, external Seeds are transport externally bpimals
(epizoochory)
Other animals Ants (myrmecochory), bats (chiropterochory
mollusks (malacochory)

Humans Voluntary or involuntary dispersal by humar
(anthropochory)

Mixed Two-phase dispersal | Seeds are sequentially moved by more thar
(diplochory) onemechanism or vectors (i.e. wind dispers

and caching by animals)

Humans have had @nsiderable impaabn the dispersion of invasive species, acting both as
intentional and unintentional dispersal vectors and by altering the environment affecting the
movement of seeds across landscapesentional invasive species dispersal occurs when

species are dispersed to new areas for reasons such as landscaping, erosion control, and wood
and fiber production Unintentional dispersal occurs in many ways: seedseagitached to

boats, trailers, tire treads, pants, socks, boot laces, fur of pets, livestoxkas contaminants of

crop seed Habitat alterations such as fragmentation, the creation of edges, and the availability
of corridors affect species dispersal.

Within BREC parkseévily disturbed areas, through either human actiitg. mowers or other
heavy equipmentpr natural events such as hurricanasfloods are more susceptible to

invasion and should be targeted for monitoring and removal effortsetdj transportation

devices such as ATVs and bicycles, dogs, and horses provide other ways for invasive species
distribution. Boats and angling equipment are an avenue of transport for invasive aquatic pests.
Special attention is needed on newly acquipgdperties with varied land use histories.



4 Invasive Species List
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initiatives. There are many federal and Louisiana laws and regulations that address badils aqua
and terrestrial invasive species and the management thereof, both directly and indivkstly.

such, BREC built this management plan on the existing framework provided by state and federal
categorization and regulatiofhe Louisiana Department of Wifdland Fisheried DWF)

compiled a list of invasive species and categorized them by their prevalence in Louisiana as well
as the severity of their impac(giolcomb et al. 2015 hislist is divided into four Tiers:

1 Tier I¢ Currently having severe or widespread negative impacts on wildlife or natural
communities in Louisiana. This includes species that have a limited distribution in the
state, but that have severe impacts where found.

1 Tier lic Currently having moderate gative impacts on wildlife or natural communities
in Louisiana, but of limited concern and/or extent. This includes species that have severe
impacts in other states, but that have not reached Tier 1 status in Louisiana.

1 Tier llig Currently occurring (or have occurred recently), but that have no known or
anticipated significant impacts on wildlife or natural communities in Louisiana.

1 Tier IVg Species not known to currently occur, or known to have occurred in the recent
past, butthat have the potential to invade in the near future.

Appendix3 contains the state list compiled by Louisiana Department of Wildlife and Fisheries
Effectively addressing afivasive species iBast Baton Roudearishis not within theexisting
means of BREC to manage effectiv&lyerefore BREC hasroken down this list to priority
focalspecieqTable 2.aand Table 2.). Thesefocal specieshavea particularly heavy impact on
BREC properties, and are of immediate conservation con@éese lists of focalspecies should
be considered tentative as they abased on the currently available information in BREC parks.
It is expected thalist will change as more data is collected to determine the distribution and
relationships of these species in our parks.

FocalPlantSpecies

1. Alligatorweed Alternanthera philoxeroidgs
Bermuda grasGynodon dactylon
Chinese tallow treeT{riadica sebiferp
Cogon grasdrperata cylindrica
Coral ardisiaArdisia crenata
Elephant earQolocasia esculenta
Japanese climbing feli.ygodium japonicuin
Johnson grassSprghum halepenge
9. Paper mulberryBrussonetia papyrifeja
10. Privets Ligustrumspp.)
11.Trifoliate dange Poncirus trifoliata
12.Tungoll tree Yernicia fordi
13.Water hyacinth Eichhornia crassipgs

O NOOGOAWN
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In addition to invasive plants, there are also invasive animals in BRECTe&s.animals are
those that alter the environment or ecosystem taagree that is damaging to the
environment, human economy or human healBREC has identifiddcalinvasive animal
species that hava particularlydetrimentalimpact on BREC propertiesr the potential to
cause damage if no action is taken, and thaténa feasible control method.

FocalAnimal Species
1. Channdedapple snailPomacea canaliculatandP. maculata
2. Feral hog%us scrofp
3. Feral/domestic catRelis catup

BREC will also monitor tlgesence otertain specieswhichhave not beerobserved or made
a significant impact yawithin BREC parks but constitute an issue in East Baton Rouge and other
Louisiana parishes

Supplementary Plant Species

Air PotatoVine Diosorea bulbifera
Chinaberry elia azelarach)

Hydrilla Hydrillaverticillata)

Kudzu Puerariasp.)

Mimosa QAlbizia julibrissin
Parrotfeather Myriophyllum aquaticum
Salvinia $alvinia minimand S. molesta
Torpedo GrassP@nicum repens

9. Treeof-Heaven Ailanthus altissima
10.Vasey Gras$aspalum urillei)
11.Waterlettuce (Pistia stratiote¥

©ONOGOA~WNE

Supplementary Animal Species

Argentine Ant I(inepithema humile
Bighead CargHypophthalmichthysobilis)
Black CarpMylopharyngodon piceys
Common CarpQyprinus carpio

Emerald Ash BoreA@rilus planipennjs
Grass Carpdtengharyngodon Idellp
Northern Snakeheaddhanna argus
Nutria (Myocastor coypus

Red Imported Fire AnBSplenopsis invicja
10 RioGrandeCichlid(Herichthys cyamguttatum)
11. Silver CarpHypghthalmichthysmolitrix)
12.Zebra musseDreissengolymorphg

©oNoO~wWwNPE
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Table2.aBREC Invasive Plant Species Information Reference

Common Name

Scientific Name

Tier

Habitat

Impacts

Alligatorweed*

Alternanthera
philoxeroides

Alongcanals, rivers, swamps, lakes, dams, ditches, an
wetlands, rooted to the ground and emerging above th
water surface. Also found in riparian habitats, free
floating in dense mats on the water surface.

Displaces native aquatic and shoreline vegetatio
deaeases water flow, increases sedimentation,
shades submersed plantsndreduces oxygen
concentration in water.

Bermuda grass* Cynodon I | Warm climates and areas witbundantight, i.e. not Underground rhizomes cause thkant to out
dactylon shade tolerant. compete native plants
Chinaberry Melia Il | Scrub, sandhill, mesic flatwoods, hardwood hammockg Fruits poisonous to humans and some other
azedarach maritime forests, beach dunes, stream and spring shoi mammals, but seeds dispersed by a variety of
and ruderal communities. songbirds, who relish the drupes and sometimes
gorge themselves to the point of temporary
intoxication.
Chinese, privet*| Ligustrum | | Versatile, with a specialty for wet conditions, mesic soi| Forms dense thickets that shade out native spec
sinense and abundant sunlight.
Chinese tallow | Triadica I Versatile colonizing riverbanks, upland sites, and Forms monospecific forests with altered soils thai
tree* sebifera freshwater and saline soils. It is shade tolerant, flood | deter native plant species. It reduces habitat for
tolerant, and allelopathic. native wildlife that reles on forest biodiversity.
Cogon grass* | Imperata I Tolerant of high salinity, moisture, and drought. Thrive§ Cogon grass causes fires reaching higher
cylindrica on any substrate, from fine sand to heavy clay, and loy temperatures, resulting in a mudfigher tree

fertility soils. It readily invades disturbed areas, but will
grow incoastland, natural and planted forests,
shrub/scrub, grasslands, pastures, riparian zones, urbz
areas, and wetlands. Shad@lerant ecotype capable of
invading oldgrowth forests.

mortality. Dense thatch excludes some ground
nesting birds.

Coral ardisia*

Ardisia crenata

Bottomland hardwoods and moist grazing fields.

Suspected to be toxic to livestock, pets, and
humans. Shades out native seedlings and
understory plants.

Elephant ear* | Colocasia | | Swamps and stream banks. The large leaves shade out and prevent
esculenta regeneration of desired species

Glossy privet Ligustrum Il | Versatile, with a specialty for wet conditions, mesic soi| Forms dense thickets that shade out native spec
lucidum and abundant sunlight.

Hydrilla or Hydrilla I | All freshwater habitats, particularly those with slow Can exclude native aquatic plants, and lead to lo

waterthyme verticillata moving water. levels ofdissolved oxygen, causing negative

impacts to native invertebrates and fishes.

Kudzu Pueraria I | Open disturbed areatypically seen on forest edges, Susceptible to Asian soybean rust and tobacco

montana abandoned fields, and roadsides. ingspot virus, making it a potential vector for the

12



infection of valuable economic crops or native
legumes important to wildlife. Kudzu was
discovered to reduce air quality by increasing
nitrogen cycling in sts, causing soils to increase
emissions of nitric oxide.

Japanese Lygodium I | Occurs along highway and open areas, invading into | Shades out entire trees and forms dense, matted
climbing fern* | japonicum margins of bordering forests. Readily invades open ground cover that prevents native plants to
plantations and pine stands. Can grow in sustoade growth. It also acts as a ladder fuel leading to
but prefers damp areas. hazardous crown fires
Japanese Ligustrum Il | Versatile, with aspecialty for wet conditions, mesic soil§ Forms dense thickets that shade out native spec
privet* japonicum and abundant sunlight.
Johnson grass*| Sorghum Il | Disturbed soils, along irrigation ditches, stream bottom| Out-competes native grasses aneducesdiversity.
halepense roadsides, and cracks betwesidewalks Toxic cyanide concentrations in leaves growing
under stressful conditions may be poisonous to
livestock. High nitrate levels in the plant can
produce nitrate poisoning in sheep and cattle.
Mimosa Albizia Il | Opportunist, found ofteralong roadsides, open spots, | Strong competitor able to grow in various soil
julibrissin banks of waterways, and disturbed areas types, produing large amounts of seed, and
sprouts when cut back or damaged. Reduces
sunlight and nutrients available to desired specie
because of the denseness of the stand.
Paper Broussonetia Il | Prefers moist, weltlirained soil. Does best in rich, sandy Slows the growth of other plants due to massive
mulberry* papyrifera loam and light soils. It is highly adaptable and will adjuj water consumption. Shades out native plants. Hi
for altered conditions. incidenceof allergic reactions to pollen.
Parrotfeather Myriophyllum Il | Lakes, ponds and slemoving waters. Clogs waterways, impeding recreatidaand
aguaticum commercial boating activities
Salvinia Salvinia minima| | | All aquatic systems Forms dense mats that exclude native plamikjch

andS. molesta

canhave negative impacts on wildlife

Torpedo grass

Panicum repens

In or near shallow waters buan be found in more
upland areas as well.

Displaces marsh vegetation and impedes water
flow in ditches and canals, resulting in reduced
recreational use and increased chances of floods

Treeof-Heaven | Ailanthus Il | Fields, meadows, anfdrests. Extremely tolerant to poor| Forms dense, clonal thickets which displace nati
altissima soil conditions species

Trifoliate Poncirus | | Thrives in a wide variety of habitats, from disturbed Shades out native plants, without providing

orange* trifoliata communities to intact, natural communities with closed suitable wildlife habitat

or open canopies. Grows best in full sun.

13



Tungoil tree* Verniciafordii I Thrives best in full sun and mildly acidic soils. Extremelytoxic, with the leaves causing a poison
ivy-like rash and the fruits being lethal if consume
All parts of the tree are toxic to humans.

Vasey grass Paspalum I Moist, open, disturbed sites. Gains a foothold in disturbeareasand takes over,

urvillei displacing native plants and animals. Allelopathic

Associated with the bacteriurAcidovorax avenae
that causes diseases in economically important
plants such as corn and rice.

Water Eichhornia | | Freshwater. Cold intolerant. Clogs waterwaysnpedingboating, fishing, and

hyacinth* crassipes other water activities. Reduces water flow and

increases flood risk, decreases water oxygen lev
increasing fish mortality, and reduces plant
diversity.

Water lettuce

Pistia stratiotes

Occurs in lakes, rivers and canals, oagasly forming
large dense mats

Forms large infestations which prevent boating,
fishing and other uses of lakes and rivers

*Indicatesfocal species
Datasynthesizedrom Miller 2003; Bois et al. 2011; Simberloff and Rejmanek 2011; DiTomaso et al. 2013; USDA 2015; CABI 2019; IUCN 2019

14



Table2.b BREC Invasive Animal Species Information Reference

Common Scientific Name Tier | Habitat Impacts

Name

Bighead Hypophthalmichthys I Freshwater Competes with native filter feeding fish and shellfish

Carp nobilis

Black Carp | Mylopharyngodon I Freshwater Threatens populations of native snails and mussel

piceus

Channeled | Pomacea canaliculata | | Freshwater Denudes freshwater habitatall native species are potentially at riggple

apple snall | andP. maculata shailsalsoserve as hosts for the rat lung wormr{giostrongylus cantonen$js

which has beeishown to infect humans and other mammals.

Common Cyprinugarpio I Freshwater Disturbs bottom sediments and uproots native aquatic vegetatibien

Carp feeding.

Domestic Felis catus I Cosmopolitan, with Cats prey on birds, mammals, reptiles, and amphibians. Cats are vectors fo

cat* greater concentrations | infectious diseases and parasites such as rabies, toxoplasmosis and hookw
near urbancenters

Emerald Ash| Agrilus planipennis NA | Bottomland Hardwood | Damag@ to ashtrees. The emerald ash borgills ash trees by diggirignnels

Borer Forests below the bark, cutting the flowf sap throughout the tree.

Feral hog* | Sus scrofa | | Generalists, highly Feral hogs compete directly with native wildlife for mast crops, prey on repti
adaptable, can dwell in | amphibians and invertebrates, and opportunistically on deer fawns, and egg
various climates and groundnesting birds and reptiles. They uproot tree seedlings, consume nati
habitats plants, cause @sion, and contaminate waterways with coliform bacteria. Thg¢

are vectors for several diseases, such as swine brucellosis, pseudorabies,
leptospirosis, salmonellosis, alcherichia coli

Grass Carp | Ctenopharyngodon I Freshwater Can denude a habitat of all aquatic vegetatiBisturbs bottom sediments and

idella uproots native aquatic vegetation when feeding.

Northern Channa argus NA | Freshwater Not in Aggressive predator

Snakehead Louisiana but found in
nearby states.

Nutria Myocastor coypus | | Freslwater, brackish Aguatic communities, particularly fresh, intermediate, brackish, and salt ma
water, and via herbivory, accelerated land loss, and direct destruction through burrow
saltwater construction

Rio Grand Herichthys I Freshwater Competes with and often confused with natisenfish

Cichlid cyanoguttatus
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Silver Carp | Hypophthalmicthys I Freshwater Leaps out of water and injures boater€ompetes with native filter feeding fisl
molitrix andshellfish.
Zebra Dreissena polymorpha| Il | Freshwater Creates hazards for recreational users and can cause economic damage by
mussel clogging pumps, intakes, etc. Zelnasselsalsofilter out algae that native
species need for food and they attach to and incapacitate native mussels.

*Indicatesfocal species
Datasynthesizedrom Holcomb et at. 2015¥liller 2003; Bois et al. 2011; Simberloff and Rejmanek 2011; DiTomaso et al. 2013; USDA 2015; CABI 2019; IUCN

2019
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5 Invasive Species Management

Invasive species are the greatest threat to the natural communities of East Batigie Rfier
habitat loss and destruction. Invasive species management must follow the principles of
Adaptive Resource Management (ARNBingmanagement strategietmkenfrom previous
experimentation and outcome@Vdters 1986; Lancia et al. 1996@)vasive species will be
managed on different frontby mapping areas with varying level of infestation and effort
needed and prioritizing removal efforts on the basis of available resources. In the absence of
volunteers Natural Resource Management Staff will prioritize large reproductive individuals in
areas of relatively low infestation and along ecotones, proceeding inwards to areas of high
infestation, as illustrated ifrigure2. Additionally, staff will target aresathat have identified
invasive species in its lag phase which will allow agpnptive management approach. If these
species can be removed prior to full establishment it could prevent an infestation.

Prioritizing Control Efforts fora Single Species by Density of Infestation

*Lowest density of infestation

*Coal = eliminate small, isolated infestations

ePrevent the reproduction and survival of outliers

*Monitor annually beyond the known infestation for
new outliers

s Lowest level of commitment, resources and effort
needed

*(oal = control the advandng front and perimeter of
core infestations
e Prevent the expansion of the core infestation

Core - Lower priority

e Highest density of infestation
*Goal = suppress the interior of core infestations

Note: Effective control may require the use of y 5 : =
multiple control methods. Control efforts must be *Highest level of commitment, resources and effort
followed up by monitoring for new plants, regrowth needed

and flowering, generally within the same growing

seawon, Monitoring should be done amually

Adapted from work by Fred Clark, Clark Forestry, Inc. and Wisconsin DNR-Urban Forestry

Figure2. Invasive species prioritization mod&burce:
https://dnr.wi.gov/topic/Invasives/control.html)
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In case of the availability of large number of volunteers, control efforts will be focused towards
Core areas, were labor is maximized and impacts to napigeies are minimized. Efforts will be
switched to areas of lower infestation when smaller groups of volunteers are available. Efforts
should be made to pair dense infestation removals with replanting ofsugied native species.

5.1 ManagementTechniques

The primary defense against invasive species is preveriany detection and treatment of
invading species saves time, money, and resources while preventinggdacaased by the
speciesPreventing invasive species from becoming established is significantly more cost
effective than working to restore a damaged ecosystem. Education, regulations, and screening
should be employed to try to reduce the initial introductions of invasive speCestrolling

invasive species is difficult and expensive, and complete removal of these species can take
years of work. Reducing the chance of invasion is the mosteffesitive means of preventative
control.

Eradicationeliminationfrom a site of althe individuals of a certain specjesontrol (reduction

of a species population densifgnd contanment (limiting the diffusion of a species by

containing its presence within defined geographical lijrare the tools used bgnanagergo

prevent the impactsaused by invasive speciginberloff and Rejmanek 2011pnce a species

has invaded, proper protocols must be followed to effectively treat and control invasive species
while maintaining the health of the surrounding environment.

Invasivespeciescan be treated with a combination of mechaniagiemica) and biological
means Since most oinvasive species are neffectivelycontrolled byone particular method
alone, integrated methods may be necessdrgble3.aand Table 3.bprovidea quick regérence
about management treatments related focalspecies, while more detailed information is
listed inAppendices Jand2.

5.1.1 Mechanical

Mechanical control is defined as the physical manipulation or removal of plants or animals, with
or without the aid of machines. Mechanical removal methods for plants include a large variety
of techniques, from hangulling to specialized heavy equipment. Mechanical control of
animals includes strategies such as trapping, hunting, and poisoning, ocathaloitification.
Mechanical control is often labentensive and costly, but it can have advantages in early
detections and asanponent ofintegrated methods, flanking chemical and biological controls.
A list of the most common mechanical control is lis&es follows:

1 Hand toolghandsaws, loppers, rakes, axpsgjlerbearst dzf |, griingrs) a

1 Portable mechanized tools (chainsaws, brgsiters, weedeaters)

1 Vehiclemounted equipment (bobcats, bulldozers, excavators, backhoes, crusher boats,

rotovators,flail choppers)as illustrated irFigure 3
1 Traps, snares, nets, baits, and hunting equipment
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1 Habitat control §olarization, weedanats, bottom barriers, shading and light attenuation,
hydrologic manipulation)

Mechanical removal offers
educatioral opportunities
GCommunity building benefits when
it is associated with conservation
corps, youth corps, prison crews,
and volunteers, especially the
case of limited or new infestations.
BREC should look to develop
partnerships where possible in order
to assist with removal strategies
For example, BRE@rks with the
Louisiana Department of Wildlife
and Fisheries to obtain permits for
outside contractors taemowe
certain nuisance wildlife species.

Figure 3Mechanical removal of water hyacinth at
Blackwater Conservation Are®(rce: BREC staff)

5.1.2 Chemical

Understanding how and when herbicides are used is critical to their effective and safe use.
Generally, herbicides can be classified according to 1) chemical composition, 2) method of
application, 3) selectivity, 4) translocation pathway, &)dnode of action. For invasive plant
management methodsapplication, timing, and selectivity are theréie most important

factors that influence the effectiveness of herbicide treatmef8snberloff and Rejmanek

2011) Herbicides can be applied to the soil, directly to the water columns, or to the foliage or
stems of plants. The application can be broad over vast areas (broadcast) or restricted to
specific spots/small areas. Herbicides can be applied different ways, including aerial, boat, or
ground equipment, or by individuals (backpack sprayers or wicks).

Herbicides can be applied on leaves/stems of newly emerged seedlings and larger established
perennials and woody species (postemergence application), or they can be applied directly on
the soil priorto the emergence o seedling (preemergence application). Timing of application
will depend on the translocation pathway (phloem, xylem, contaat) the target site. In

general, the most effective treatment time to control perennial weeds occurs from summer to
early fall, because at the beginning of the emergence (spring), very little herbicide is
translocated on the vegetative reproductive struatsr

Different species require different herbicide treatments. The selectivity is determined by the
total amount of herbicide that reaches a sensitive metabolic site. A certain herbicide is selective
to a particular species/vegetation type only within cart limits, normally determined by the
plant-herbicideenvironment interaction, making the selectivity relative rather than absolute.
Selectivity is also ratdependent, so it is important to use herbicides at recommencds.
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Herbicide should be used atcordance to the most effective method feasible, with the
minimum amount required dispersed. This will minimize environmental impact of the
herbicide, while maximizing the effect of the treatnten

Foliar applicationnis when herbicide is applied diregtto the leaf blades. These applications are
typically beswwhen appliedduringthe growing season, but timing may be adjusted based on
different species. Applications should cover 50% of the foliage if possible and be applied on all
sides. If possible, the tdmalf of the plant is the best place to apply herbicide.

Cut stump applicatios are when a tree or shrub is cut down as close to the ground as possible,
and herbicide is applied to the cut surface. For large trees, cambial area around the entire
circumference is the most critical area to cover. This application is best done Bulataeer

and fall since will not be as effective in the spring.

In hack and squirt applicationa series of gashes are cut
into a tree, and herbicide is sprayed in each cut. The
trunk is cut around chest height, making sure the cut
reaches the cambium layer below the bark. The cut wil
FOdG +ta | aOdzd FyR gAff K
effectiveif the cut is such that herbicide does not leak
out. One ml of herbicide mix should be sprayed in eacl
cut. All utility spray bottles deliver 1 ml per trigger pull.
The number of cuts made in the tree will vary depending
on the herbicide used and the siaéthe tree. For large
trees requiring multiple cuts, space the cuts evenly
around the trunk. For trees and shrubs with multiple
trunks, be sure to treat every trunk. This application
should always be done in the fadinceapplication isot
effective h the spring.

—

Basal bark applications of herbicide are completed by R 45
spraying the lower 145 inches of a trunk or stem with a .. SR o f
low-pressure backpack sprayer. To be effective, the band. _ '

of applied herbicide must wrap entirely around the treg, F19ure4. Hack andsquirt method
If possible, graying any exposed roots of the treated | (Sourcehttps://conference.ifas.ufl.edu
plant in addition to the bark application will help kill the| /awl7/presentations/3%20Thurs%209
plant. B%20850am%20Enloe.pdf

Table 3a. provides recommendation®r types of treatments to use per species and the time

of year that treatments should be us¢d be mosteffective It should be notedhat Table 3.a.

is intended to be for guidance onlyhe specific herbicide used should always be used in a
manner consistent with its labeThere are several different types of treatment methods. Each
has an optimal time of application due to plant physiology. Any herbicide treatment should not
be done if rain is expected withir@thours unless a longer time is noted on the herbicide label.
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Safety precautions should always be taken when applying herbicide. Always follow the

herbicide label and wear appropriate personal protective equipment. Avoid leather gloves and
leather boots as they will readily absorb many herbiciGseAppendix5for B89 / Q& b I (i dzNJ f
Resource Management Health and Safety Plan regarding Pesticide/Herbicide use.

5.1.2.1Herbicide Permitting Requirements

BREC requires that allipervisors of herbicidapplicators have a commercial licerzer the
Louisiana Department of Agriculture and Forestfy
A certified supervisor may provide direct
supervision for the application of restricted use
pesticide by competent uncertified employees.
The supervisor need not be physically present
unless mandatd by the particular pesticide
restrictions but must be available when and if
their presence is needed. This rule is in
accordance with federal and Louisiana state laws.
No part of this manual is to be used as a
substitute for appropriate herbicide applita
training5.1.3 Biological

Biological control is the use of a living species
(agent) against a target species (pg&ipure 5.

Its origin is in the observation that populations
may be lowered by natural enemies (herbivores
predators, parasites, parasitoids, and pathogens
(Simberloff and Rejmanek 201Bjological
control approaches can be grouped in four
strategies:

1. Introduction:the movement of selected
natural enemies of théarget pest
(preferably coevolved and highly specific
natural enemy) from the native range of | Figure 5 Use of theair potato leafbeetle
the pestto the new area invaded by the | (Lilioceris chefias a biological control agent or|
pest. the invasiveair potato vine [Dioscorea bulbifena

2. Augmentationis the enhancement of a | (Source: John Hartgerink)
natural enemy already present in the area
and is typically achieved by adding more
individuals.

3. Conservationis the attempt to make specific sites (i.e. a crop field) better habitats for
natural enemies by enhancing key resources.

4. Biopesticidedliving viruses, bacteria, entomopathogenic nematodes, or fungal
pathogens produced on industrial scale for broadcast application into the environment.

N
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Biological control strategies represent an attractive alternative in terms of reduofion

chemical inputs, increase of biodiversity, and enhancement of ecosystem services. However,
there are specific disadvantages associated with biological control, such as higher costs, risk o
damaging nortarget species, uncertainties related to food weffects, and potential inability

to remove a control agent once it has been releaseaiensure successful biological control of
targeted species, biological strategies must follow the International Code of Best Practices for
Classical Biological Contrdllavasive Weedgalciunas et al. 2004)

1. Ensurdl KI & GKS GIFNBSG 6SSRQa LRIOSYyaixrt AYLI Ol

endemic agents.

Obtain multtagency approval for the target weed

Select agents with potential to control the target weed

Release safe and approved agents

Ensure that only the intesed agent is released

Use appropriate protocols for release and documentation
Monitor impact on the target weed

Stop releases of ineffective agents, or when control is achieved
Monitor impacts on potential nontarget species

10 Encourage assessment of changeplant and animal communities
11.Monitor interactions among biological control agents
12.Communicate results to the public

©CONOO WD

5.1.4 Integrated Approaches

Integrated approachesanage noxious species using multiple control methods, combining
physical/mechanical,iemical, and biological control strategi&mberloff and Rejmanek
(2011) listed five general approacheghin Integrated Weed Management (IWM) and
Integrated Pest Management (IPM) strategies
1. Preventionpreventinginvasive species from becomiegtablished.
2. Temporary alleviatiorspecific controktrategiesaimedto contain localized outbreaks.
3. Ongoing managementccepingthe presenceof an invasive speciggnderstanding
that continuous management actions are necessary to keep the invasive population at
acceptable levels.
4. Areawide managementstrategies aimed to controhvasive species populatighat
have extendedeyond the boundaries of a single managetit.
5. Eradicationfeasible only on a small scale

5.2 ManagementPrioritization

Priority will be given to the parks designated as Conservation AreaSande Reserves

because of their intrinsic conservation and recreation value. Conservation areas are designated
to protect unique habitats, while offering a variety of recreation opportunities. On the other
hand,Nature Rsenesare completely undeveloped and s&side for habitats and wildlife

22



protection.5 SLISY RAYy 3 2y | LI NJ, itmil eithér talivd-ayfuR Of | aa A TA O
Management Plaor BiodiversitySurvey A full management plan includes the full history of

the park, habitat designationsultural mpacts, interpretive considerations and management
prescriptions. Typicallpnly designated Conservation Areas or Conservation Management

Units within high profile Community Parks or wghhanced recreation access will receive full
ManagementPlans. Oter parks will still be surveydalt will receive a shortened Biodiversity

Survey. Regardless of thimrks which are impacted by invasive species and have been

prioritized, willreceive a planvhich describe the invasive species management approactes an

tactics specific for that area.

5.3Monitoring

Posttreatment site restoration will help
prevent the invasive species from returning,
as mostinvasivesdo best in areas of high
disturbance A thriving native community will
slow the spread ofion-native species.
Regardless of the treatment prescribed, some 1
invasive species will likely return after the &
restoration treatmentsSites should be
monitored ona periodic/systematic basi¥his
is vital to the thorough removal of invasive
speciesMonitoring plays a central rolm
management strategiesand results can be
useful to determine whether actions are
effective and successful and to detect and
modify activities that are ineffective

Monitoring can also besed to detect new , q | ) K
populationsandassesspatial and temporal Figure 6.Students plant native trees at a BREC par

trends of a specific invasigpeciesUSFish where Chines@rivet was previously removed.
and Wildlife Service classifies the types of | (Source: BREC staff)
monitoring as follows
1 Monitoring for early detectionit aims todetectspecies as they first appear in a site
1 Monitoring for theeffect of mangement actions orarget invasive specieft measures
the degree of effectiveness of managemexativities (i.e. herbicides, mowing, grazing,
prescribed fire)n containing or eradicating @rtain invasivespecies
1 Monitoringfor the effectof management actions on netarget gecies and the
environment It measures the impact onative species and/or ecological process
1 Monitoring for the status and trends of target species populatittrguantifies the
current status or the trenaver thetime of a parameter (abundance/distribution/vigor)
related to invasive species.

Finally monitoring protocolsshouldinclude: 1) a statement of the problem and invasive species
management objectives, 2) sampling design and field sampling methods, 3) data management
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and analysis, 4) evaluation of results in achieving invasive species management objaatives,
5) adjustmeat of management actions if needed
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Table3.a BRE®Ilantinvasive Species Treatment Quick Reference

of the trunk) Bikasha
collaris a flea beetle
native to China, and
Gadirtha fuscaa nolid
moth native toChina, are
both currently being
evaluated for potential as
a biological control agent.

Common Scientific Tier | Herbicide Notes Spring Summer Fall Winter
Name Name
Alligataweed* | Alternanthera Il | Triclopyr, Bentazone, Bifenox, Foliar Foliar Manual
philoxeroides Glyphosate Dicamba, Fenoprop, application application removal
Pendimethalin, and (Glyphosate) (Glyphosate)
Propanilare also effective
herbicides Aquatic
vegetationshould be
treatedin sectionsThe
alligatorweed flea beetle,
Agasicles hygrophildas
also been used as a
biological control agent.
Bermuda Cynodon I Glyphosate Foliar Foliar
grass dactylon application application
(Glyphosate) | (Glyphosate)
Chinaberry Melia Il | Triclopyr, Foliar Bark
azedirach Glyphosate application application
(Glyphosate) (Triclopyr)
Chinese Ligustrum I Triclopyr, Foliar Hack and
privet* sinense Glyphosate application squirt, bark
(Glyphosate) application
(Triclopyr)
Chinese tallow| Triadica I Triclopyr Triclopyr (1520%) banded Bark
tree* sebifera F LILX AOFGA2Y application
around the lowest 124 n € (Triclopyr)
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Cogon grags | Imperata I Glyphosate Soil sterilants such as Plant Mow Foliar Foliar
cylindrica Prometon (Pramitol), application application
Tebuthiuron (Spike), and (Glyphosate) | (Glyphosate),
Imazapyr(Arsenal) with Plant
erosion control preferred.
Glyphosate might be activ
Coral ardisia* | Ardisia crenata| | Glyphosate Glyphosate (3%) and 2[3 | Foliar Foliar Manual
(0.5%) with basal oil application application removal
(Glyphosate) (Glyphosate)
Elephant ear* | Colocasia I Glyphosate Foliar Foliar
esculenta application application
(Glyphosate) (Glyphosate)
Glossy privet | Ligustrum Il | Triclopyr, Foliar Foliar Hack and Mechanical
lucidum Glyphosate application application squirt, cut and | removal
(Glyphosate) | (Glyphosate) | paint
(Triclopyr)
Hydrilla or Hydrilla I Copper, Aquatic herbicides do Foliar Mechanical
waterthyme verticillata Diquat, provide temporary contrgl | application removal
Endothall, Sterile, triploid grass carp
Fluridone can also be used as
biological control agents
as well as the hydrilla sten
weevil, Asian hydrilla
moth, hydrilla leafmining
flies, hydrilla stem borers,
and hydrilla tuber weevils
Japanese Lygodium I Glyphosate Foliar
climbing fern* | japonicum application
(Glyphosate)
Japanese Ligustrum Il | Triclopyr, Foliar Hack and
privet* japonicum Glyphosate application squirt, bark
(Glyphosate) application
(Triclopyr)
Johnson grass] Sorghum Il | Glyphosate Some varieties resistant tg Mow Foliar Foliar
halepense Glyphosate and to group application application
B/2 herbicides (Glyphosate) | (Glyphosate)
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Kudzu Pueraria I 2,4D, Tordon 101 Mixture (24D | Foliar Mechanical
montana Picloram, + Picloram) and Tordon K| application removal
Dicamba (picloram liquid) proved to
be the most coskffective
herbicide, in conjunction
with mechanical removal
Mimosa Albizia Il | Triclopyr, For larger trees stem Foliar Bark Mechanical
julibrissin Glyphosate injections of imazapyr or | application application removal
triclopyr can be used (Glyphosate) (Triclopyr)
Paper Broussonetia Il | Triclopyr, Foliar Foliar Hack and
mulberry* papyrifera Glyphosate application application squirt
(Glyphosate) | (Glyphosate) | application
(Triclopyr)
Parrotfeather | Myriophyllum Il Diquat, Foliar Mechanical
aquaticum Endothall, applications removal
Fluridone, 2,4
D
Salvinia Salvinia I Fluridone, The salvinia weevil, Foliar Mechanical
minimaand$S. Flumioxazin, | Cyrtobagous salvinadas | application removal
molesta Imazamox, proven to be the best
Penoxulam biological control agent for
use against giant salvinia
Torpedo grass| Panicum I Glyphosate Foliar Foliar
repens application application
(Glyphosate) (Glyphosate)
Treeof- Ailanthus Il | Triclopyr, Due to its extensive root | Foliar Foliar Cut and Paint
Heaven altissima Glyphosate, | system and resprouting | application application (Triclopyr
ability, tree-of-heaven is (Glyphosate) | (Glyphosate)
difficult to control, making
mechanical methods
ineffective
Trifoliate Poncirus I Triclopyr, Cut and Paint
orange* trifoliata Glyphosate (Triclopyr)
Tungoil tree* | Vernicia fordii I Triclopyr, Cut and Paint
Glyphosate (Triclopyr)
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Vasey grass | Paspalum I Glyphosate Foliar Foliar
urvillei application application
(Glyphosate) (Glyphosate)
Water Eichhornia I Glyphosate Two species of water Foliar Foliar
hyacinth* crassipes hyacinth weevils application application
(Neochetina bruchindN. | (Glyphosate) (Glyphosate)
eichhorniag have been
used in the U.S. Water
hyacinth mites and water
hyacinth moths can also b
used.
Water lettuce | Pistia stratiotes| I Bispyribac, Insects such as the leaf Foliar Mechanical
Carfentrazone,| weevil,Neohydronomous | application removal
Diquat, affinis, or leaf moth,
Flumioxazin, | Spodoptera pectinicornis
Imazapyr, feed on water lettuceand
Penoxulam have been used as
biological control agents

*Indicatesfocal species
Datasynthesizedrom Miller 2003; Bois et al. 2011; Simberloff and Rejmanek 2011; DiTomaso et al
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Table3.b BREC Animal Invasive Species Treatment Quick Reference

frightening, toxicants (zinc phosphide
trapping, shooting

Common Name | Scientific Name Tier | Treatment Notes

Argentine Ant Linepithema humile I

Bighead Carp Hypophthalmichthys | | | Manual removalelectrofishing, Efforts have been made to promoteemandfor carp meat

nobilis commercial fishing, and recreational
fishing)

Black Carp Mylopharyngodon I Manual removal (electrofishing, Efforts have been made to promote demand for carp meat.

piceus commercial fishing, and recreational
fishing)

Channeled apple] Pomacea I Hand ormechanical removal of The most effective control method seems to be hamdking,

snail* canaliculataand P. individuals and eggs but this is a labointensive method.Cooking oil has shown to

maculata control hatching success but research is ongoing.

Common Carp | Cyprinus carpio | | Manual removal (electrofishing, Efforts have been made to promote demand for carp meat.
commercial fishing, and recreational
fishing)

Domestic cat* Felis catus | | Nontlethal methods include habitat Control of cat populations is controversial: cat advocates fig
modification, exclusion, frightening against killing cats, bird advocates and others see them as
devicesrepellents, trapping with destructive to protected species. TriyeuterVaccinate
removal, and fertility control Lethal Release (TNVR) has been suggestethasnane and non
methods include euthanasia, kill lethal solution to reluce populationsbut there is still much
trapping, and shooting. debate regarding its effectiveness.

Emerald Ash Agrilus planipennis | NA | Quarantines, infested tree removal,

Borer insecticides, and biological control
agents

Feral hog* Sus scrofa I Hunting, trappingsnaring, use of Trapping combined with other techniques will have the large
specialized dogs AYLI OG Ay NBRdAzOA y.UseroSshdiuin K 2

nitrate has also been used.

Grass Carp Ctenopharyngodon I Manual removalelectrofishing, Efforts have been made to promote demand for carp meat.

idella commercial fishing, and recreational
fishing)

Northern Channa argus NA | Manual removal Not in Louisiana but found in nearby states.

Snakhead

Nutria Myocastor coypus | | Exclusion, habitat modification, Protect seedlings with hardware cloth tubes around individu

plants or wire mesh fencing around the perimeter of a stand
Fences, walls, and other structures gaduce nutria damage,
but high costs usually limit their use. Sheet piling, bulkheads
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and riprap can effectively protect stream banks from
burrowing. Land that is wellrained and free of dense, weedy
vegetation is generally unattractive to nutria.
Redimported Solenopsis invicta I
Fire Ant
Rio Grande Herichthys | | Manual removal WCAaKAYy3d NRBRS2aQ KI @S o0SSy
Cichlid cyanoguttatus Cichlid from waterways.
Silver Carp Hypophthalmichthys | | | Manual removalelectrofishing, Efforts have been made to promote demand for carp meat.
molitrix commercial fishing, and recreational
fishing)
Zebra mussel Dreissena Il | Chemical (chlorination, bromine, Various design techniques have been employed to control
polymorpha ammonium compounds, aromatic infestations of zebra mussels, including a combination of
hydrocarbons, coppegndothall, chemical treatment and mechanicalmeval. Concerns have
biopesticides) and neohemical been raised about the harmful effects on ntarget aquatic
(coatings, thermal, UV light, filtration, | species
mechanical removal)

*Indicatesfocal species
Datasynthesizedrom Holcomb et al. 2015liller 2003; Bois et al. 2011; Simberloff and Rejméanek 2011; DiTomaso et al. 2013; USDA 2015; CABI 2019; IUCN
2019
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6 Recommendations

Based on the provided information in this documete followingrecommendations are
suggested in order for BREC to mei$ectively combat invasive speciebhe implementation of
these actions would benefit oyrarks and surrounding communitieBhis list should not be
considered exhaustivas there are many strategig¢isat can and will be used when they are
deemed necessangGiven the high degree of threat posed by invasive species to our parks and
the surrounding areas, any opportunities for control should be utilened the below
recommendations should help guideetlestablishment of protocols, monitoring and
management efforts and the education of BREC staff and the public.

6.1 Mapping and Surveying

The identification of which species pose the greatest threat to ecosystems found in BREC parks
and where they are lodad are the first stepto controlling invasive species. The large amount

of property that BREC operates and maintains will make thisdaakenging Volunteersthe

Bioblitz and other citizen scientist events should be utilized whenever posdie GI1S

technology should assist this process and allow for a more streamlined data collection and
management process.

6.1.1 REAPSurvey Methods

. w9/ Qa wlLAR 902t 23A0If ! aasaavd$hgriught wiptal 2 O 2 f
collect field dataand should serve as a starting point when developing survey protocols and
methods. In order to ensure volunteers can be utilized a variety of different platforms, the

REAP can be modified accordinglstreamline thecollection to just invasive sped. Utilizing

the REAP strategy ensgr@ata can be reproduced easily over tirs@ that monitoring datand
baseline surveys are comparabl€he followingpoints should be addressed when developing

the protocol.

1 Identify highest priority data within th&REAP to include invasivespecies
specificsurveys.

1 Utilize parameters that are ea$gr volunteers with aangeof content
knowledge to complete.

1 Provide necessatyaining and Reference Guid&sensure high quality data is
collected.

1 Ensure data can easily be nested into GIS Geodatabase and other REAP data.

1 Evaluate locatiorollection methods to ensurkest practice are used for
accurate daa (ie. points vs polygonsgerial maps, reference@nts, etc.)

1 Incorporate quality control guidelines such as staff review of photos, location
data, etc.
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6.1.2 UtilizeCitizen Science

With platforms like iNaturalistUeda 2017; Van Horn et al. 20E8)d Survey 123 by ESRI,

utilizing volunteers to gather datean beeasy and effective. This technology can be used to
2NBFYATS 1 NBS @2ftdzyiSSNI Y2y AG2NARAyYy3d S@OSyia
can also be used to gather data from independent researchers and citizens using the platform
on their own. Beause iNaturalist stores data by location and allows users to explore data by
species, it will be easy for BREC staff to search for occurrences of certain species in parks.
Thesedata can then be checked since pictures often accompany the location amificieion

of the species and then added to existing maps and occurrence zdhésobjective is two

fold because eradication of certain species will requkinteer assistance and engagement at
the surveying stageould provoke active volunteerismrfstages of mechanical removal.
Additionally, the more people aware of the widpread nature and threat of invasive species,
more education and outreach will occur organic#éifipoughoutthe community.

6.13 Establish andMaintain an Invasive SpeciesDatabase

As datais collected through various surveying methods, it will be important to organize and
map species occurrences in order to track management technigaegjraphical rangand
decline or spreadAs species are tracked overtime, this will alloavrelations n datato assess
management progresand stay ahead of new threatdt is the thought thafocalspecies
identified in this documeninay change ovetime asspecies occurrences change upto-date
database may also allow for additiorgrtnerships with researchers, local universities and
state/federal agencies whbave their own invasive species managemgamigrams

6.1.4Incorporate Information into BREC6 s  Gdodatabase

Once theinvasive species databasedevelopedit will beincorporated into the largeBREC
GIS geodatabaser'he BREC GIS geodatahasedigital inventoryof the BREC park systeand

is used foplanning, maintenance, and communicatioimcorporating georeferenced survey
results of invasive species occurreneel allowreaktime mappingof species impact and allow
for better analysi®f data. The Geodatabase will nonly allow for an organizedand
standardized method of data managentdiut also for spatial analysis which is crutial
invasive species management.

Portions o BREQ @IS geodatabasegill beincorporated into the BREC webséed ESRI open
source datalatformswhere information can be vieweand analyzed with other park features
in a fully interactive park system mafhis can makanportant data available to the public and
other agencies which may be helpful in spreading awareness in education camgaitjns
collaboraton of research projects.
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6.2 Internal Education and Preventative Planning

BREC is a large agemdyichmaintains thousands of acres of land in the parigtith only a
handful of staff in the Natural Resource Management Diviiommunication and teamwork
with other BREC departments and divis@cruciako ensureinvasive speciesianagement
objectives are metRecreation staff can assist with externdueation and outreachPark
Operations staff can assist in species identification and applying management techaingLies
Planning and Engineering cercorporate native plantings and habitat restoration into
landscaping and design planis order for alldepartments to work together to achieve these
goals,access to informationresources and trainings is essential.

6.2.1Educate BRECPersonnel

l'a 2dzif AYSR Ay . w9/ Gtandard OpygratingyPcetigeBntrdliigcdiey S S NRA v
spread of invasive species amdorporating nativeplantingsis an important component of

. w9/ Q& adza G Ayl 6Af A igimpoyart thetevery depaftyfecdtdvitniny A G A I G A
BREC is aware of invasive species and is capaldérag as an advocate for ommanagement

and education initiativesBecause BREC employs staff with a wideety of backgrounds and

content knowledge, internal training and education campaigns are crucm@btade the

necessary information to adtaff. Below are a few key points that internal education and

trainings should focus on arsliggested methodfor relaying the messages.

Primary Training and Educatidiemes:
1 Identification of invasive species amumilar native species
Negativeimpacts of invasive species
Benefits of native plants
Invasive species management techniques
Why should you care about invasive spegies
Ways you can reduce the spread of invasive species at work and at home.
Suggested Training and Educatiethods:
Lunch and Learn programs with local experts
Trainings and Workshops provided by both internal staff and external partners
Educational videos
Fact sheets and infographics on species identification, hazards, etc.
Brief talks amorning safety talk and meetings.
Email blastsPark Benchetc.

E R
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6.2.2 Native SpeciesPrioritization , Planning and I nvasive SpeciesPrevention

As discussed in this plaorevention of the spread of invasive species andntegrated
approach to managing them ammportant techniques for maintaining healthy, stable
ecosystems Establishing strong native plant communities which are resibawitwell suited
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for local habitats is amfmportant strategy that BREC mudilize in these integrated
approaches Native species must be given priorityplanning and landscaping proje@adthe
removal of native plant species should be minimized during construcBetow aregeneral
guidelines that should be considered g planning projects and when site disturbanse i
inevitable.

1 Planting plans should place a heavy priority on native plant spessesshould non
native species be used, they must notdésted LDWF invasive species

1 Site disturbance should be kegt a minimumin order to not disturlthe seed banland
introduce dormant invasive species or provide a pathway for invasiveawigate into a
park.

1 Consideration of introduction pathwaysanopy coveand prevention techniques
should be incorporated intthe planning and design process of parks and amenities.

1 Native tree speciewhich provide beneficial canopy coverage should not be removed
unlessit is deemed a safety hazard or high ridgkremoval isinavoidable due to site
development plans angdriorities, a remediation plan must be in placedssist in
maintaining native species dominance.

1 Restoration andesiliency initiatives whichncorporate native species establishment
should be prioritized in the system such as Grow Zones, Pollinatoe@adily and wet
retention areas which incorporate native plantsoswalesreforestation,etc.

1 Site development and planning projects which require heavy soil disturbance, forest
fragmentation native species removal, etc. must have a remedidithvasive species
management plan specific to that site in order to curb the introduction and spread of
undesirable species once construction and development are complete.

1 Heavilyinvaded parks should be considered a teaching &l interpretation of the
impacts of invasive species amiportance of native species should be incorporated
intotheLJF NJ Q& Y I &G SNJ | wire feasibls NLINB (I A @S LI | ya

6.3 External Education and Outreach

Due to thenature of invasive speciesising preventative measures and management
techniques in BREC parks will not be enough to eradicate them from BREC prof8zéds.
from adjacent properties, waterways and floodjragljacent construction, etc. cafl aesult in
the introduction of invasive species to BREC parks evitose that are heavily monitored and
managed.Although BREC cannot control the actions of¢benmunities of East Baton Rouge
Parishand beyond, as a public agency we can serve as a leaibmagive species prevention
initiatives and set a local precedent for natipantings and landscape desigAdditionally, a
more informedlocal community will better understand the impacts of their own actiand

will have a highemprobability ofmaking better decisiongegarding plant selectioand removal
at their own homes.With this in mind, external edutian and outreachshould be a high
priority in orderto inform the public about thenegative impacts of invasive species.
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6.3.1Education and Outreach Campaigns

BREQa / 2 Y'Y dzipepadimentiagdgciservation, Outdoor Recreation aBdvironmental

Education (CORE) Division have a variegutéts to reach the public which if combingcan

reach a large percentage of the population of East Baton Rouge Parish. It is important that all
departments vithin BREC work togethéo interpret this message in whatever capacity they

interact with the public.Word of mouth is an importantechanism for message delivery and

often an individual will remember something learned from a -@meone personal conversan

with a BREC staff, volunteer friend opposed towhat they read in a flier or social media post.

With this in mind, eveBRE@epartmensthatR2 y Qi RSt A @SNJ LINP INI Ya &dzC
andPlanning and Engineeringan still have an impact on the publi¢héy takethe

opportunity to share informatiorin whatever capacity they can.

External andnternaleducationcampaigns will share PrimaBducation Themes which are

stated above in 6.2.TThereforinfographicsemailsand interpretive materialgenerated for

one @n be useadimultaneouslyn both campaiga Because BRHE{as a variety of outward

facing communication tools for interacting with the public, such as programnage, social
media, etc, the education methods may differ from those used internally. Below are suggested
education and outreach methoder the general public.

1 Interpretive Signage in parks

1 Email blasts, Social Media and InfographiSgeeAppendix6 for an example of an
infographt from LDWF summarizing specific invasive spedatification, why they
are badandwhat action they can take to assist

Interpretive programming

Outreach atommunity events.

Workshops

Volunteer projects

= = 4 A

6.32 Utilize Partnerships to Spread Awareness

Message delivery seems lb@ one of the most challenging aspects of pubdacation. In orde
to reach the most individuals possible, a variety of techniques should be used in order to
capturetarget audiences in a variety of differenteawes. Partnerships with local
organizations, research institutionsandownersand state and federal agensieanbe mutually
beneficial. By capitalizing &l OK 2aiigkt SudiEnde and communication strategies, a
larger population can be reached with information that vggsheratedcooperatively.

6.3.3Engage the Community

The next step beyongublic education is community engagemeBtyengaging the community
through volunteerism and citizen sciendbe public is transformed from passive bystander to
aninvolvedactivist. Volunteers whdeel like they are making a difference in their local
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community are more likely to become ambassadors to the cause and ultimately assist in
education and outreach campaighEngaging the community in this manner not only assist in
achieving importanmanagement objectives but also assisinterpreting the importance of
those objectives.

6.4 Prioritize Efforts and ManagementTechniques

Prioritization must baisedin order to effectivelyy I y I 3S Ay @l aA @S awils OA S &
the staffing and resources availablBrevention should behe first line of defense along with

early detection and treatmentPreventingnvasive species from becoming established is
significantly more cost effective than working to restore a damaged ecosydieatication

and conainmentare othertechniques but in most casese difficult and expensive.

An effective monitoring plasshould be established in ordév detect the establishment of
invasive species Yy . w9 / 8@ Rdciimi&ndation 6f6r establishing monitoring
protocols. Only with data collection can early detection atreatment bean effective
management techniqueUse of GI3n particular theinvasive species databasgentioned in
6.1 and the BREC GIS geodatabask greatlyimprove. w9 / Q& Ycpahiliiea. NA y 3

Habitats that are susceptible favasive species as well as rare and unique habitats should be
prioritized. If invasive species are found in or near these habitat types, in parti€idal and

Tier llinvasivespeciesprevention and eradication techniques should be used

Ly adzYYFINBXZ | NHzZNARO ySSRa (2 affecteflalbithtgat A &8 KS
well as theirsusceptibility to invasive species. Priority should be given to those habitats that

are rare and uniqueand that aremore susceptible to invasive specmsin which invasive

species could beignificantly impacted by management prescriptiofiie developed rubric
shouldaddresghe following:

1 Prioritization of habitatdased on susceptibti, rare and unique species
Impacts to recreational use of the park

Level of existing impact from invasive species

Invagbility

Level of infestation and presence of lag phase.

Potential impact of available management prescriptions
Potentialimpact to habitat if not addressed

1 Tier of invasive specigsesent or potentially present.

= =2 4 4 5 2

Once parks or park units are prioritizemManagementan or Invasive Species Action Plan
should be created specific to that park and frority assigned.Although some parks will have
full management plans, some pank&y only have Biodiversity Surveysvhichcase, if a plan
is required, an Invasive Species Action plan wildesloped and appended to the Biodiversity
SurveyManagement prescriptioshouldtake into account rubric rating and the techniques
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outlined in this planThe following considerations are suggested when developing a
Management Plan or Invasive Species Action Plan.

1 An effective monitoring plan

Early detection and treatment

Use ofinnovative management techniques
Effective use of personnel to maximize efforts
Effective communicatiorio the public

= =4 =4 =2

6.5 Monitoring and Assessment

As stated previously, BREtizes an ARM (Adaptive Resource Management) apprtach
ensure the most accurate data is being usedprescriptionsand management techniques are
effective andalign with the newest research. As describedantion 3, the characteristics of
invasive species allow them to easily adapt to thrive in our habitatssprehd quickly. This
means thatmonitoring must be done consistently to ensure accurate data is used to prescribe
treatments. Additionally, seasal changes, climatend natural disasters can speed up or slow
down the spread otertain speciesnakingfrequent monitoring critical Below are a few
guidelines tahelp developandimplementan effective monitoring program.

91 Develop monitoring protocolfor the four types of monitoringncludingspecific
sampling protocolsUtilize similar methodgo baseline surveys to ensure consistent
data. Modify techniques for the objectives @ichmonitoring type.

1 Establish a monitoring schedule based on it@nagement techniques prescribed to
ensureanalysis can be compared from park to park #mete are no gaps in data.
Schedules should be adjusteddocommodate weather events or changes to park
landscape such as construction and development.

1 Establish aubric for assessing the effectiveness @atments

1 Maintain records of chemical treatments per Louisianailasiudingancillarydata on
weather, water quality etc to allow the assessment of a variety of parameters in the
event the treatment is ineffdove.

1 Update management plans regularly to include monitoring data and treatment
assessments to ensutechniques are adapted to accommodate the most effective
prescription.

Monitoring the effectiveness of internal and external education caigps should also take
place to ensure théestcommunication techniqueare used. Surveys would also show which
areasneed to be addressed the most by evaluatingséng knowledge on the subject. A
baseline survey should be sent out initially to previathta to guide initial efforts and
subsequent surveysonducted every three to five years following to monitbe effectsof the
campaigns.
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Appendix 1. Plant Focal Species

CKA&d aSOGA2y LINBaSyiaa aLlSOASa | OOwhesgacéoun®s2 NJ St
contain thefollowing information:

1 General information about the species

1 Communities/Species Impacted

1 Management Actions

1.1 Alligatorweed Alternanthera philoxeroide¥

Native to South America, Alligatorweed was accidentally introduced in the 1980s via ballast

water. Capable of growing on land or in staveving water, it typically roots to the ground and

GKS tSIFI@gSa SYSNHS 2y GKS g1 (i8ochsk, frédmiigh OST K2 4
mats in riparian habitats. It displaces native vegetation while decreasing water flow, increasing
sedimentation, decreasing water oxygen levels, and clogging up formerly open water habitat.

1.1.1 Communities/Species Impacted:

Native fauna and all native freshwater communities are negatively impacted. Additionally,
those species that require a substantial open water habitat component are negatively impacted
by the dense mats formed by this species.

1.1.2 Management Actions

Infestations can be controlled with herbicide3he alligatorweed flea beetlégasicles
hygrophilg and alligatorweed thripsAmynothrips andersoninave also been used as
biocontrol agens. Remove by hand where it is impeding recreation areas.

Sourcehttps //statlc maturallst orq/photos/2730886/|arqe |pq’71544091889
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1.2 Bermuda grass Cynodon dactyloh

Bermuda grass is a popular commercial grass native to Alfidtavas introduced to the

southern US in the early 1800s as a grass from lawns and recreational fields. Although it is a
nuisance in agricultural and natural settings, it is wildly used for lawns, sport fields, and golf
courses. It is a sefbrming grasshat is highly variable in appearance. The genus has nodes that
look like they have multiple leaves per node due to long internodes that alternate in length and
overlap with other stems.

1.2.1 Communities/Species Impacted

Longleafslash pine, Lobloltghottleaf pine, Oalpine, Oakhickory, Oalgum-cypress, Elrash
cottonwood.

1.2.2 Management Actions

Cover small infestations in mulched areas with geotextile fabric and wood mulch. Place black
polyethylene over small infestations during the summer &ave in place for® weeks. If the
areas are cultivated deeper than 3 inches after this treatment, bermudagrass may return from
seeds. Apply grasselective herbicides in the spring (Sethoxydim, Fluazifop, or Clethodim) when
growth is less than 6 incheReapply the herbicide before the regrowth reaches 6 inches again.
Apply Glyphosate in the late summer when the grass is storing food in the roots. Do not mow
for 2-3 weeks before the application. Wait 7 days, and then mow.

1'..‘\1 ’
14 ’»j.'.
et/misc/201412/CynodatactylonP-web-

Sourcehttp://serv.biokic.asu.edu/imglib/sein
10 05 1 1419369560 web..jpg
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1.3 Chinese PrivetI(igustrum sinenség, Japanese priet (L. japonicum), and
glossy privet (. lucidum)

Privets were introduced as an ornamental species. In particular, Chinese privet is one of the
most problematic weeds in the southern U.S., and once introduced to an area Chinese privet
can quickly outcompet native shrubs and trees, reduce ground layer species cover, and alter
community structure. This plant has a wide tolerance range in soil type and will grow both in
heavy shade and direct sun, which allows it to invade a wide variety of habitat typass€hi

privet creates large seedbanks in infested areas and also spreads through root suckers, making
this species difficult to eradicate from an area.

1.3.1 Communities/Species Impacted

Bottomland Hardwood Forest, Coastal Prairie, Eastern and Western Upbaigieaf Pine
Woodland, Hardwood Slope Forest, Mixed Hardwaaodtblolly Pine Forest, Small Stream Forest,
Southern Mesophytic Hardwood Forest.

1.3.2 Management Actions

Apply Tricoplyr with the Hack and Squirt or Cut and Paint methods in the fall seasbafjue
leaves fall. Foliar application of Glyphosate in the spring on any regrowth from trees treated in
the fall. Follow up with planting of native trees and vegetation after removing a dense stand

T2 TR
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Souce.‘nttp://nwdistrict.ifas.qu.edu/hort/2015/01/13/chineseprivet/
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1.4 Chinese tallow tree Triadica sebiferg

Chinese tallow tree is an aggressive invader of wetlands and grasdkato® to East Asia, it

was introduced to the U.S. in the late 1700s as an ornamental. It takes hold best in disturbed
areas; however, the seeds are readily dispersed and can appear in undisturbed forests. The
seeds are persistent in soil and can germgnatter five years. It forms monospecific stands that
are less resistant to natural disasters and disease, as well as reduce habitat for native wildlife
that rely on native forest biodiversity.

1.4.1 Communities/Species Impacted

Bottomland Hardwood ForesGoastal Prairie, Cypre3sipeloBlackgum Swamp, Ephemeral
Pond, Live Oak Natural Levee Forest, Eastern and Western Longleaf Pine Flatwoods Savanna,
Small Stream Forest.

1.4.2 Management Actions

Apply Triclopyr with the hae&nd-squirt or cutand-paint methods in the fall season just before
leaves fall. Foliar application of Glyphosate in the spring on any regrowth from trees treated in
the fall. Pull up seedlings if found. Follow up with planting of native trees and vegetation after
removing a dense stand.

Sourcehttps://www.aces.edu/wpcontent/uploads/2018/07/Photel-2-njl-edits.jpg
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1.5 Cogon grassl{nperata cylindrica including I. brasiliensig

Cogon graswas introduced in 1912 accidentally in packaging material but was reintroduced
later as a potential forage grass. The extensive rhizomes of this coarse, robust grass allow it to
form dense colonies. Grazing animals do not use it for forage, and monoautititeis grass

are detrimental to wildlife such as deer as well as domestic cattle. Fire and disturbance are
beneficial to this plant, and it causes any fires that burn to be much hotter than they would
normally be in the natural environment. Tolerantlagh salinity, moisture, and drought, Cogon
grass thrives on anything from fine sand to heavy clay, anddatility soils. There is also a
shadetolerant ecotype in the U.S. that allows it to invade-gldwth forests. These attributes
make Cogon Grasda@amidable weed. Cogon Grass ranges from one to several feet in height.
The midrib of the leaf blade is etentered, and the blade margins are scabrid. The flowers it
produces in the spring are a white, silky contracted panicle that is above the fdllagen

grass has been documented in the parish, and if it is located in BREC parks it is of primary
removal priority. The fire hazard and ecological risk associated with this plant makes it
extremely dangerous, and once established it is extremely difficudontrol.

1.5.1 Communities/Species Impacted:

Eastern and Western Longleaf Pine Flatwoods Savannas, Eastern and Western Upland Longleaf
Pine Woodlands, Sandbar. Forest margins and heavily disturbed sites.

1.5.2 Management Actions.

Encourage diligent eaning of mowing equipment after use, especially around known
infestations. Conduct field surveys for timely detection of new occurrences, especially those
outside the known range of cogon grass. Intensive control of existing occurrences with
Glyphosate dring the growing season. Multiple applications will be necessary.

SN

i X ) > AN \
Sourcehttps://hgic.clemson.edu/wpcontent/uploads/2018/03/cogongrassnperata:
cylindricain-bloom-in-early.jpeg
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1.6 Coral ardisia (Ardisia crenatg

Coralardisia is an evergreen shrub native to East Asia. It was introduced into thie th&.

early 1900ss an ornamental and is still used in landscaping. Densitiew alfardisiacan reach

more than 100 plantsn?, significantlydecreasingnative species diversity and richne$his

species disperses poorly due to a low palatability of the seedsifdlife; however,the high
germination rate leads to the dense stands around parent plants. This species is typically found
in areas wih moist rich soils and is tolerant of deep shade.

1.6.1 Communities/Species Impacted

Bottomland Hardwood Forest, Mixed Hardwehbdblolly Pine Forest, Salt Dome Hardwood
Forest, Small Stream Forest, Southern Mesophytic Forest. Native plant species may be
negatively impacted.

1.6.2 Management Actions

Control by hand pulling and cutting down plants. Applyphosaten the spring while the plant
is actively growing.
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1.7 Elephant ear Colocasia esculenfa

Elephant ear is a southeast Asian native that was originally planted as a food sources as the
corms are edible if cooked. It often forms dense stands along shorelines and in Ciypess
Blackgum Swamps, displacing native vegetation.

1.7.1 Communitiesffgcies Impacted:

All freshwater wetland habitats, including CyprdagpeleBlackgum Swamp. Shorelines of
sluggish waterways throughout the state.

1.7.2 Managemnt Actions:

Control local infestations with a combination of digging corms from soil and appfiaat
Glyphosate plus surfactant. (Monitor habitat responses following implementation of control
efforts.

4

Sourcehttps://plants.ces.ncsu.edu/plants/colocasesculenta/
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1.8 Japanese climbing fernl{ygodium japonicur)

Japanese climbing fern is a wiliee fern that climbs by twining fronds. Reproduction is by
spores and rhizomes. Japanese climbing fern climbs on trees and over understory vegetation,
creating dense mats thgrevent sunlight from reaching native species. Additionally, in the case
of a fire, the fronds act as ladder fuels and enable fire to reach the canopy. Japanese climbing
fern is usually much more abundant in disturbed forests, and along forest edgesy@pitvcan
invade undisturbed forests.

1.8.1 Communities/Species Impacted

Bottomland Hardwood Forest, Hardwood Slope Forest, Mixed Hardwobtblly Pine Forest,
Salt Dome Hardwood Forest, Small Stream Forest, Southern Mesophytic Forest, Spruce Pine
Hardwood Flatwoods, Eastern and Western Upland Longleaf Pine Woodlands.

1.8.2 Management Actions

Cut and apply Glyphosate to the cut stem or cut in the fall and apply Glyphosate to spring
regrowth. Document success of each method and proceed with the moretigdaoute.

Japanese climbing fern
Lygodium japonicum

Photo by Ann Murray
® 1999 University of Florida

Sourcehttps://plants.ifas.ufl.edu/plantdirectory/lygodiumjaponicum/

a7


https://plants.ifas.ufl.edu/plant-directory/lygodium-japonicum/

1.9 Johnson grass§orghum halepense

Johnson grass is native to Turkey and plasted in the 1800s as a forage crop. It resembles
young corn, growing in spreading, leafy tufts with shoots sprouting from the base. The leaves
have a prominent white midvein and produce toxic amounts of hydrocyanic acid, which can
poison livestock whemgested.

1.9.1 Communities/Species Impacted

Longleafslash pine, Lobloltghortleaf pine, Oalpine, Oakhickory, Oalgum-cypress, Elrash
cottonwood.

1.9.2 Management Actions

In areas intended for pollinator gardens,-nw zones, or community gardens pesatedly

tilling the area every few weeks over the summer provides good control. Apply Glyphosate in
the late summer and fall when the grass is storing food in the roots. Do not mowJeveks
before the application. Waif days, and then mow. Reapplg aecessary.
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Sourcehttp://swbiodiversity.org/seinet/taxa/index.php?taxon=so
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1.10 Paper mulberry Broussonetia papyriferp

Paper mulberry isriginally from East Asia and was introduced as an ornamental. It does best in
rich, sandy loams and light soils that are well drained, but is highly adaptable. The massive
water consumption of this tree slows the growth of other plants, and there are high
occurrences of allergic reactions to the pollen. The trees also exude a sticky sap which is
damaging to clothing. The seeds are persistent in seed banks but will not germinate in the
shade.

1.10.1 Communities/Species Impacted

Primarily weldrained, highy disturbed sites

1.10.2 Management Actions

Paper mulberry is only likely to occur on heavily disturbed sites. Due to its nature, removal
efforts can result in stands that are denser with paper mulberry. Remove small patches of trees
at a time usingut and paint with Triclopyr in the fall. Replant as soon as possible that year or
the following spring with native tree species. Spot treat any regrowth in the spring with a foliar
application of Glyphosate. Monitor success of removal efforts.

paper mulberry
Broussonetia papyrifera
Photo by Amy Richard

© 2006 University of Florida

Sourcehttps://plants.ifas.ufl.edu/plantdirectory/broussonetigpapyrifera/
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1.11 Trifoliate orange Poncirus trifoliata)

Trifoliate orange is native to China and was introduced in the late 1800s as an ornamental and
hedge plant. It is now used as stock to g@ftnmercial citrus, which is an additional avenue for
escape. Trifoliate Orange occurs in wetlands and mesic forests where it can form extensive
thorny thickets, outcompeting native species and impeding recreation use.

1.11.1 Communities/Species Impacted:

Bottomland Hardwood Forest, Hardwood Flatwoods, Hardwood Slope Forest, Southern
Mesophytic Forest.

1.11.2 Management Actions

Apply Tricoplyr with the hae&nd-squirt or cutand-paint methods in the fall season just before
leaves fall. Foliar application Glyphosate in the spring on any regrowth from trees treated in
the fall. Document habitat recovery following control of trifoliate orange, and replant with
native species after the removal of dense thickets.

Sourcehttps://en.wikipedia.org/wiki/Trifoliate orange
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1.12 Tungoil tree (Vernicia fordii)

Tungoiltree is a small deciduous tree native to China that was introduced to the U.S as a failed
cash crop intended to produce tung oilcamponent in lacquers, varnishes, polishes, and other
products. A distinctive feature is the presence of two red glands located on the petiole (leaf
stalk) at the junction with the leaf blade. All parts of the plant are toxic, especially the fruits and
sedls. Contact with the oils of the plant can produce a poisodikeyrash.

1.12.1 Communities/Species Impacted

Eastern Upland Longleaf Pine Woodland, Mixed Hardwamlolly Pine Forest, Shortleaf Pine
OakHickory Forest, Southern Mesophytic Hardwood Fpr@mall Stream Forest.

1.12.2 Management Actions

ApplyTricoplyr with thehackand-squirt or cutand-paint methodsin the fall season just before
leaves fall. Foliar application Gflyphosatan the spring on any regrowth from trees treated in
the fall. Document habitat responses following control efforts.

i
Sourcehttp://www.rnr.lsu.edu/plantid/species/tungoiltree/tungoiltree.htm
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1.13Water hyacinth (Eichhornia crassipe}y

Water hyacinthis a South American native and was firgstoduced into the U.S. in 1884 via

New Orleans as an ornamental plant. It frequently clogs bayous and canals, impedes boat
traffic, slows water currents, and blocks sunlight to native submersed aquatic vegetation which
degrades water quality through redad oxygen exchange and harms wildliftes generally
associated with reducephytoplanktoncommunities which impacts macroinvertebrate and fish
populations. Decomposition efater hyacinthlowers dissolved oxygen levels, thus negatively
affecting aquatt wildlife and causing fish kills.

1.13.1 Communities/Species Impacted:

Native fauna and all native freshwater communities are negatively impacted. Additionally,
those species that require a substantial open water habitat component are negatively impacted
by the dense mats formed by this species.

1.13.2 Management Actions

Water hyacinthinfestations can be controlled with herbicides. Waltsacinth weevils
(Neochetina eichhorniaand Neochetina bruchiare established throughout the state and do
reduce the reproductive capacity and growth rate of this pl&d@move by hand where it is
impeding recreation areaglost events to encourage public investment and innovation in
removing this speciefResearch more effective mechanical hyacinth removaspects

Sourehtp:/florawww.b.uconn.edu/200300241.

PSR

html
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Appendix 2: Animal Focal Species

2.1 Channeledapple snail (Pomaceacanaliculata& Pomacea macula)

Native to Argentina, the earliest record dfanneledapple snailin the southeastern US in 1990.
Snails wreak havoc on natural ecosystems and agriculture alike, with damage in rice fields
reaching as high as 100% of gerating seedlingsThey also can cause clear freshwater
ecosystems to become turbid due to depleted densities of aquatic plants.

2.1.1 Communities/Species Impacted

Channeledpple snails are devastating to wetlands, lakes, and stoavingwaterways.They
are destructive to native vegetation, and in doing so they destroy fish habitat.

2.1.2 Management Actions

Use paddles, sticks, or other objects to crush the eggs and scrape them into the Avater.
adults found can be crushed and droppedkanto the water for the fish to eaBaited traps
filled with lettuce can be used to attract the snails and to facilitate the collection

Sourcehttps://axcela.lonza.com/slugand-snails/pomaceacanaliculata

53


https://axcela.lonza.com/slugs-and-snails/pomacea-canaliculata

2.2 Domesticcat (Felis catug

A common household pet, cats are a destructive force when allowed to live ousideestic
cats are prolific breeders. A single female cat can reach sexuatitgait just six months of age
and produce up to three litters per year with two to four kittens per littéreeranging pet cats
and unowned feral cats both post a risk to humans and the environnéhile feral cats pose
the biggest threat to wildlifeall domestic cats, regardless of their habituation to humans and
feeding schedule, will hunt prey if released outdod®mestic cats serve as a vector for rabies
and toxoplasmosis, both of which are transmittable to humaiis. estimated that cats kill
between 1.34.0 billion birds and 6-22.3 billion mammals annually, and they have directly
resulted in the extinction of several mammals, reptiles, and at least 33 bird species globally
(Loss et al. 2013)

2.2.1 Communities/Species Impacted

Domestic cats have the largest impact on small mammal, reptile, amphibian, and avian
populations.They are highladaptive butare typically found closer to human populations.

2.2.2 Management Actions

Avoidfeedingferal cat coloniestrap and surrender to shelters when possibleap, neuter, and
release(TNR)Wwhen possibleDo not feed cats that have been through the TNR p&ces
Implement education programstuglies have shown that TNR programs are ineffective or
counterproductive due to the abandonment or release of pet cats into feral cat colonies
(Barrows 2004)

1 L - —~ -
Sourcehttps://www.humanesociety.org/news/keepingeighborhoodcatssafe

o
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2.3 Feralhogs Sus scrofa

Feral swine were brought to the Americas in the 1500s as a food source.i¢¢ispyactices of
free-range livestock management led to the establishment of unmanaged feral hog
populations. In the 1900s, the Eurasian wild boar was introduced for sport hunting and readily
hybridized with feral swine populations. The feral hogs todayaamix of domestic pigs,

Eurasian wild boars, and hybrids. They destroy farmland, bottomland hardwood habitats, and
can be a danger to hikers.

2.3.1 Communities/Species Impacted

Feral hogs damage property, agriculture, and native ecosystems, as welhgsalthreat to the
safety of wildlife, pets, and people.

2.3.2 Management Actions

If BREC parks are invaded by a sounder of hogs, the entire sounder should be removed
simultaneously using a corral trap and game cameras. DeceMagsh are the bestimes to

trap while the hogs are looking for new food sources. Specifically: (1) set out game cameras and
corn on suspected infestation sites; (2) build a corral trap on the bait site once hogs are
regularly visiting and continue to bait without settingettrap; (3) set the trap when all hogs are
regularly entering the trap (4) humanely euthanize all trapped hogs via gunshot in accordance
with the American Veterinary Medical Association Guidelines for the Humane Euthanasia of
Animals; (5) continue trapping until all feral hogs are removed from the area; and (6) dispose of
all carcasses in accordance with the Louisiana Sanitary Code.

Sourcehttps //WWW Isuaqcenter com/profllesllbened|ct/art|cles/|oaqe1461709666438
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Appendix 3: Supplementary Invasive Species Pictures

CKA& aSOGA2y LINBaSyida AyTF2NXIFdGA2Yy F2N) aLISOASaA

areas, but might in the near future. The purpose of this section is to prowagial tool to aid
the identification of the listed species.

3.1Air Potato Vine (Dioscoreabulbifera)

Air Potato Vine is native tAfrica, Asia, and northern Austrabat hasbecome naturalized in
many regions including the southeastern United Staléss a perennial vine that grows quickly
and shades plants beneath it

3.1.1 Communities/Species Impacted

Air Potato Vine is considered invasive due to its quick growthaaiidy to shade ouplants
beneath it. This plant invades a variety of habitaignbing high into mature tree canopies.

Air potato
Dioscorea bulbifera
Photo by Ken Langeland

© University of Florida

Sourcehttps://plants.ifas.ufl.edu/planidirectory/dioscoreabulbifera/
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3.2 Chinaberry (Melia azedarach

bFrdA@S 2F ! &AL OKAYFOSNNE YyR gl & AYGINRRdzZOSR
an ornamental plant, shade tree, and fuel wood. Chinaberry can adapt to several environmental
conditions, is virtually disease antsect free, and thrives in disturbed or open areas.

3.2.1 Communities/Species Impacted

Chinaberry is known to form dense thickets in forests and marshes, displacing native vegetation
as it grows. It is also a very common hedgerow tree.

Sourcehttps://en.wikipedia.org/wiki/Melia azedarach
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3.3 Hydrilla ( Hydrilla verticillata)

Native of Asia, is a rooted aquatic weed found in a variety of aquatic habitats, including both
shallov and deep areas. In shallower areas, hydrilla can form extremely dense mats. Hydrilla
can affect water quality by shading out native vegetation egatlicedissolved oxygen
concentration, which may lead to fish kills. Hydrilla spreads easily between aties via

boats and trailers.

3.3.1 Communities/Species Impacted

All freshwater habitats, particularly those with slemoving water, such as Oxbows and
CypressTupeleBlackgum Swamps. Hydrilla can exclude native aquatic plants, and lead to
low levels of tssolved oxygen, causing negative impacts to native invertebrates and fishes.
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3.4 Kudzu (Pueraria montang

Native of Asiakudzu is a faggrowing deciduous legume. It may suppress all other vegetation,
leading to decreased structural and species diversity. Kudzu thrives in open disturbed areas and
is typically seen on forest edges, abandoned fields, and rdesisKudzu is susceptible to Asian
soybean rust and tobacco ringspot virus, making it a potential infectious vector for crops or
native legumes important to wildlife. Kudzu was discovered to reduce air quality by increasing
nitrogen cycling in soils, caag soils to increase emissions of nitric oxide.

3.4.1 Communities/Species Impacted

Highly adaptable, capable of shade out natives, girdle stems and trunks, break branches, ad
uproot trees and shrubs.

Y . -

ourcehttps://en.wikiedia.orq/wiki/Puerara montana ‘
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3.5 Mimosa (Albizia julibrissin)

Native of China, mimosa was introduced to the United States in 1745 and cultivated since the
18th century primarily as an ornamental. Mimosa remains a ferpornamental because of its
fragrant and showy flowers. It has the ability to grow and reproduce along roadways and
disturbed areas, readily establishing after escaping from cultivation.

3.5.1 Communities/Species Impacted

Opportunistic competitor in open areas or forest edges, able to grow in various soil types,
produce large amounts of seed, and resprout when cut back or damaged. Mimosa reduces
sunlight and nutrients available to desired species because of the densertagssténd.

Sourcehttps://emeraldplants.co.uk/product/albizidulibrissinrosea/
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3.6 Parrotfeather (Myriophyllum aquaticum

Nativeto the Amazon River in South America, was introduced to North America around the late
1800s. It typically grows in freshwater streams, ponds, lakes, rivers, and canals that have a high
nutrient content

3.6.1 Communities/Species Impacted

It canalter the physical and chemical characteristics of water, grows abundantly, shades out
naturally occurring algae, and clogs irrigation ducts and canals.

Sourcehttps://www.kingcounty.gov/services/environment/animabnd-plants/noxious

weeds/weedidentification/parrot-feather.aspx
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3.7 Salvinia (Salvinia minimaand S. molesta

A floating fern native of Central and South American, it has been cultivated in the U.S. since the
1880s for water gardens, and then likely accidentally introduced into the wild. This species is
often spread via boats and trailers.

3.7.1 Communities/Spexs Impacted

All aquatic systems, including Lakes and Ponds, CyptgsdoBlackgum Swamps, and
Freshwater Marsh.

Sourcehttps://ns.er.usqs.qov/queries/FactSheet.aspx?SpciesID:298
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3.8 Torpedo Grass Panicum repeny

Torpedo grass grows throughout the world in tropical andtsayical areas.It is a perennial
grass that spreads via its largeanching rhizomes.

3.8.1 Communities/Species Impacted
Torepdo grass can form dense stands in a variety of hapftat: sandy beaches to shorelines.

Source: https://warcapps.usgs.gov/PlantID/Species/Details/3492
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3.9 Tree-of-Heaven @ilanthus altissimg

Native of Chingintroducedin the U.Sas ornamental in 1784This speciesas become invasive
due to its ability both to colonize disturbed aregsickly and to suppress competition
with allelopathicchemicals.

3.9.1 Communities/Species Impacted

Ailanthus altissimdorms dense clonal thickets which displace naspecies and can rapidly
invade fields, meadows, and harvested forests. It is extremely tolerant of poor soil conditions
and can easily invades disturbed forests or forest edges causing habitat damage
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3.10Vasey Grass Paspalum urville)

Vasey grass igative to South America but is nas@mmonin the eastern United Statedt is a
frequent invader to disturbed areas in Louisiana.

3.10.1 Communities/Species Impacted

Vasey grass grows disturbed moist areaand is commonly seen along roadsides and
neglected agricultural fieldshere it can be problematic for land manage@n grazed lands it
is avoidedoy livestock.

Sourcehttps://warcapps.usgs.gov/PlantID/Species/Details/3534
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3.11 Water lettuce (Pistia stratiote}

Native of Africa, but its origin is difficult to ascertain for sure. It was first described from Lake
Victoria in Africa, but its distribution is now pantropical, ocougrin nearly all tropical and
subtropical fresh waterway. The plant can reproduce by stolons, allowing to grow quickly to
cover the water surface

3.11.1 Communities/Species Impacted

This floating plant commonly forms large infestations wihpokvent boating, fishing and other
uses of lakes and rivers. Water lettuce occurs in lakes, rivers and canals, occasionally forming
large dense mats.
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Sourcehttps://www.michigan.gov/invasives/0,5664-324-68002 71240 7384867856-

00.html
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3.12 Argentine Ant (Linepithema humilg

A native of South America, it wagnoduced to the United States through the port of New
hNI SFya Ay GKS fFGS mMynnQas A Althofighi dogs®@ dzNE
A0AYy3AT AG FT2N¥A& WAadzLISNO2t 2yASaQ gKAOK I NB S

3.12.1 Communities/Species Impacted

All terrestrial communities, in particular habitats near water. Both terrestrial vertebrate and
invertebrate species are at risk. Can displace most or all native ants.

e o - 22

Sourcehttps://en.wikipedia.org/wiki/Argentine aht#/media/FiIe:Linepithema Argentine_ant.jpg
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3.13Carp

Five species of nenative carp are currently found in Louisiana, Common Gayprinus
carpio), Grass carpdtenopharyngodon IdelaBlack carpMylopharyngodon picegsSilver
Carp Hypophthalmichthys molitr)x and Bighead Carplypophthalmichthys nobilis)

3.13.1 Communities/Species Impacted

Carp compete with native fish antiallfish and disturb bottom sediments. Thare also
known to leapout of the water and injure boaters, particulgrSilver Carp.

Sourcehttps://www.l suagcenter.com/topics/environment/invasive%20species/carp/common%?20carp
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