
 
Invasive Exotic Species and Management Workshop 

 
Presented by the 

Everglades Cooperative Invasive Species Management Area and the  
Florida Forest Stewardship Program 

  
November 17, 2015;    9:00 am – 3:00 pm ET  
UF/IFAS Everglades Research & Education Center  
3200 East Palm Beach Road, Belle Glade, FL 33430 (directions on back) 
 
Many exotic plants are invasive weeds that form expanding 
populations on the landscape, making crop production, livestock 
grazing, and land management a challenge. Exotic animals have also 
become a problem for farmers and land managers. The rapid and 
effective dispersal characteristics of these invaders make them very 
difficult to control. This program will describe some of the more 
common and troublesome invasive exotic plants and animals in 
south Florida, current methods being used to manage them, and 
opportunities to partner and get assistance.   

 

  
Agenda:    
 
  9:00 am  Sign-in, meet & greet     
  9:15   Welcome & introduction, Tony Pernas, National Park Service and Chris Demers, UF/IFAS 

School of Forest Resources and Conservation  
  9:30  Herbicide application techniques, Dr. Calvin Odero, UF/IFAS Everglades Research and 

Education Center (REC) 
10:30  Break 
10:45 Invasive exotic plants and management, Dr. Lyn Gettys, UF/IFAS Fort Lauderdale REC and 

Mike Bodle, South Florida Water Management District 
12:00 pm Lunch 
  1:00 Invasive exotic animal issues and what can be done, Jennifer Eckles, Florida Fish and 

Wildlife Conservation Commission and Dr. Frank Mazzotti, UF/IFAS Fort Lauderdale REC 
  2:00 Partnerships, mapping invasive species, and assistance opportunities, Kris Serbesoff-King, 

The Nature Conservancy and Tony Pernas 
  3:00  Evaluation, CEUs, adjourn 
 
Need Pesticide CEUs? Fill out the top of your CEU attendance form this morning and the provider 
will sign the bottom after the workshop.  CEUs approved:  1 Stds/Core, 3 Prvt App, 3 Ag Row Crop, 
3 Nat Area Weeds, 3 ROW, 1 Ltd Wildlife Trapper.   
 
 
 
  

Funding for Florida’s Forest Stewardship Program is provided by the USDA Forest Service through the Florida Department of Agriculture 
and Consumer Services Florida Forest Service and the Florida Sustainable Forestry Initiative Implementation Committee. 
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Resource Contacts 
 

Mike Bodle 
Biologist 
Vegetation Management Division 
South Florida Water Management 
District 
(561) 686-8800 
mbodle@sfwmd.gov 
 

Dr. Lyn Gettys 
Associate Professor 
UF/IFAS Fort Lauderdale REC 
(954) 577-6331 
lgettys@ufl.edu 
 

Dr. Calvin Odero 
Assistant Professor- Weed Science 
UF/IFAS Everglades REC 
(561) 992-1336 
dcodero@ufl.edu 
 

Chris Demers 
Forest Stewardship Coordinator 
UF/IFAS School of Forest Resources  
and Conservation 
(352) 846-2375 
cdemers@ufl.edu 
 

Dennis Giardina 
Everglades Region Biologist 
Florida Fish and Wildlife 
Conservation Commission 
(239) 229-5403 cell 
Dennis.Giardina@MyFWC.com 
 

Tony Pernas 
Botanist 
Big Cypress National Park 
(786) 249-0073 
Tony_Pernas@nps.gov 
 

Jennifer Ketterlin Eckles 
Biologist 
Florida Fish and Wildlife 
Conservation Commission 
(954) 577-6408 
Jennifer.Eckles@MyFWC.com 
 

Rose Godfrey 
Extension Program Coordinator 
UF/IFAS School of Forest 
Resources and Conservation 
(352) 846-2374  
rosa23@ufl.edu 
 

Kristina Serbesoff-King 
Invasive Species Program Manager 
The Nature Conservancy 
(561) 744-6668  
kserbesoffking@TNC.ORG 
 

 Dr. Frank Mazzotti 
Associate Professor 
UF/IFAS Fort Lauderdale REC 
(954) 577-6304  
fjma@ufl.edu 
 

 

 
Questions about this or other Forest Stewardship Program activities can be directed to  
Chris Demers at (352) 846-2375, cdemers@ufl.edu.  For more information and events 

see the UF Forest Stewardship Web site at: 
 

http://www.sfrc.ufl.edu/forest_stewardship 
 

 



[Type here] 
 

Got lnvasives? 
 

Invasive exotic plant problem? Find a 
program to help by using 

FloridaInvasives.org. 
 
 

The Florida Invasive Species Partnership has collected, evaluated and categorized 
ass istance programs into a single resource, making it easier to find the financial 
and/or technical assistance available to Florida landowners to prevent or control 
invasive exotic species problems. Floridalnvasives.org has an online resource of 
management assistance programs to help in your fight against problematic plant 
species. This resource takes the guesswork out of finding the agencies or organizations 
offering assistance and will direct you to available programs. The Landowner’s 
Incentives Database will also provide the requirements for each program, to help you 
decide if they are a good match for your needs. 

 
Why was Floridalnvasives.org developed? 
Invasive species have been identified as being costly ecologically and economically 
statewide in Florida. The Florida Invasive Species Partnership (FISP) is a collaboration 
of public and private entities in Florida, formed to link efforts at preventing and 
controlling invasive exotic plants across agency and property boundaries. FISP has 
developed an on-line tool of available financial and technical assistance sources to 
make it easier for landowners and land managers to find them. 

 
How does Floridalnvasives.org help you? 
FISP has created a searchable database, the Florida landowner incentives database, 
accessible at Floridalnvasives.org that allows you to find an assistance program for 
your needs. Search by your county, target species or other pertinent information into 
the online tool, and you will retrieve a current list of available programs. 
Floridainvasives.org will help provide focus to your search so that you can get the 
right person at the right program. 

 
Floridalnvasives.org: 

• Builds community awareness,  
• Leverages limited resources through cooperation and  
• May reduce individual land management costs.  

 
This resource will be regularly updated with the most current program 
information to provide you the most up-to-date opportunities.  

 
Go to Floridalnvasives.org to find out more.

Species Shown from top to bottom:  
Mexican Petunia, Boston Fern, Mimosa, Cogongrass, Camphor

 

http://floridainvasives.org/


Florida’s Forest Stewardship Program 
 
Forest Stewardship is active management of forests and related 
resources to keep these lands in a productive and healthy condition for 
present and future generations, and to increase the economic, 
environmental and social benefits of these lands. Forest Stewards are 
landowners who manage their forestlands on a long-term basis by 
following a multiple resource management plan.  

The Forest Stewardship Program addresses the improvement and 
maintenance of timber, wildlife, soil and water, recreation, aesthetics, as well as 
forage resources.  

Eligibility  
 
Private forest landowners with at least 20 acres of forest land and have a desire to 
manage their ownerships according to Stewardship principles can participate in the 
Forest Stewardship Program.  Also, adjacent landowners, with similar management 
objectives, may combine their holdings to meet this acreage limitation. 
 
Benefits to Landowners  
 
• A customized management plan that is based on the landowner's objectives. 

The plan will include forest stand characteristics, property maps, management 
recommendations, and a five-year time line for future planning.  This plan also 
serves as documentation of active management on the property that may help 
reduce tax liability.  

• An opportunity for future public recognition as a certified "Forest Steward".  
• Educational workshops, tours and a quarterly Stewardship newsletter developed 

and distributed by the University of Florida, IFAS Cooperative Extension Service.  
 
Getting into the Program  
 
Contact your local Florida Forest Service County Forester and tell them that you would 
like to have a Forest Stewardship Plan prepared for your property.   More information 
and application here: 
 
http://www.freshfromflorida.com/Divisions-Offices/Florida-Forest-Service/For-
Landowners/Programs/Forest-Stewardship-Program 

http://www.fl-dof.com/field_operations/county_foresters/index.html


Tree Farm Program 
 
The American Tree Farm System® is a program of the 
American Forest Foundation and was founded in 1941 to 
promote the sustainable management of forests through 
education and outreach to family forest landowners.  Nearly 26 
million acres of privately owned forestland and 80,000 family 
forest landowners in 46 states are enrolled in this program and 
committed to excellence in forest stewardship.  About half of all 
Tree Farms are located in the South. 
 

Eligibility  
 
Private forest landowners with at least 10 acres of forest land and have a desire to 
manage their ownerships according to sustainable forestry guidelines can participate 
in Tree Farm.   
 
Benefits to Landowners  
 
Tree Farmers are good stewards of their forestland committed to protecting 
watersheds and wildlife habitat and conserving soil.  They manage their forestland 
for various reasons, including timber production, wildlife, recreation, aesthetics, 
and education/outreach.  Tree Farmers receive many benefits: 
 

- Representation on local, state, and federal issues affecting forestland owners. 
- Exposure to a network of forestry professionals and landowners committed to            

sustainable forestry. 
- Access to seminars, field days, and workshops to help manage their Tree Farm 

even better. 
- Certification that meets international standards of sustainable forest management. 
- Participation in local, state, regional, and national Outstanding Tree Farmer of the 

Year awards and recognition. 
 
Getting into the Program  
 
Contact your local Florida Forest Service County Forester and tell them that you 
would like to join the Tree Farm program.   More information here: 
 
http://floridaforest.org/programs/florida-tree-farm/ 

http://www.fl-dof.com/field_operations/county_foresters/index.html


Invasive Plants in Florida’s sive Plants in Flor
Natural Areas

Water Hyacinth 
(

ater Hyacinth Wa
((Eichhornia crassipeses)

South American nativeSouth American native
Early 1880s intro to N. AmericaEarly 1880s intro to N. America
St. Johns River impassable by 1889St. Johns River impassable by
1889 Rivers and Harbors Act1889 Rivers and Harbors
Severe problems world

ors
dd-

Act Aors
dd--wide

•Water lettuce, Pistia stratiotes

•Papyrus and hyacinth, Nile River•Chopping hyacinths, Lake Chapa

Melaleuca: 
Our First 

Melaleuca: 
t Upland Plant 

 
tt From Hell 

Australian native
Arrived early yy 1900syy
Not prohibited until late Not N
2000th

prohibitedt p
h centuryy

Imported for:
–

p
– timber 
–– Landscaping/Agriculture
–

p g g
– to “dry out” wetlands

d
•

d Plant rom HellFr

Australian nativeA

d P

AuA
•Melaleuca quinquenervia

South of Hwy 60y
Mainly concentrated Mainly concentratedM
near areas of early near areas
plantings

Melaleuca Management Planaleuca Management 
Defining the Problemt

•
South of Hwy 60S

the Problemthe Problemthe
••Extent of infestations:

Melaleuca Distribution

Natural Areas

•
plantingsplantings

•How much is out there?
• Various techniques VariouV

tried
satellite imagesg
false color infrared
aerial reconnaissance 

•
aerial reconnaissance

Estimates varied 
495,300 00 -- 2.5 million acres

Millions of seeds per tree
Many 

p
y y herbicides triedyy

Effectiveness varied
Treatments result in dense, Treatm
even

atm
enen-

ents result in dense,matm
nn-aged seedling standg gg

Treated trees often 
g
nn resproutsp

Mechanical removal very Mechanical removal very
expensive & unsuited for expensive & unsuiteexpensive & unsuite
most natural areas

Melaleuca Management Planaleuca Management 
Defining the Problem

•Existing control options



••Melaleuca Management ca Mana
PlanPlan

Implementing the Plan

Reproductive ecologyp gy
large (21 m) trees hold large (21 m) trees hold
up to 51 million seedsp
15% of seeds have 15% of se
embryoy
seeds can germinate seeds can ge
under water

Florida vs. Australia
more seeds germinateg
seedlings more abundantg
greater tree density g y
greater stand biomass 

•Ecological studies:

••Oz:  800 trees/ha

••Flala: 25,000 trees/ha

Aerial photos of  1 AeriA
mimimi2

al photoeri
2 areas s s (1:3600 mmi araa

scale))

8 areas in Dade & 8 areas in Dade & 8
Broward Counties
25 yrs  to go from 25 yrs2
5% % % (30 acres) 

go from 
s)s) to 95% 

(600 acres) 

acress) o 95to
s)) cover

Melaleuca Management Planaleuca Management P
Implementing the Plan
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% Infestation = 97.91/(1 + 77.52 x 0.74year)
R2 = 0.94

•Source:  Laroche & Ferriter 1992
•J. Aquatic Plant Manage. 30: 62-65

•How quickly do infestations grow?

•1965 •1990

Melaleuca Management Planaleuca Management P
Implementing the Plan

•Oxyops vitiosa

• >400 herbivores on 
Melaleuca in Australia

• Several candidate 
insects Identified

• Quarantine testing
• Built new quarantine 

lab

•Biocontrol studies:

•Boreioglycaspis melaleucae

•Haplonyx multicolor 

•Lophyrotoma zonalis

••Melaleuca Management ca Mana
PlanPlan

Implementing the Plan

• Ground application
Hack/squirt & Cut/stump
completely girdle tree
treat stumps shortly after 
cut

• Aerial application
Novel microfoil boom with 
small (0.02) nozzle
overlap spray paths by 
50%
treat twice

•Herbicide studies:

Shrubs/Groundcovers Scratchthroat (Coral ardisia)tchthroat (Coral ard
Ardisia crenata

Multiltlt -titi-stemmed clumps to 6’p
Overwhelming densities
Moist soils
Bird/wildlife  spread fruitp
Wavy leaf edgey g
Resembles native Marlberry 
(

esembles native MRe
(((A. escallonioides

Mve M
eses)( )

Native from Japan to India



ShoebuttonShoebutton
Ardisia elliptica

Multilt -ti-branched shrub to 20 ft
Leaves alternate, simple, elliptical,
Pale lavender, staraa -

p , p
rr-shaped flowers, p

Copious production of fertile black p p
wildlife

p
fefe-ee-dispersed fruitpd

Very invasive in wetlandsy
Established in FL, HI,
FLEPPC Category I invasiveg y
Native to S.E. Asia

Eugenia unifloraEugenia uniiflora
Surinam cherry

Large shrub/small tree, to 20’g ,
Native to tropical Americasp
Edible red/orange fruitg
Widely cultivated in tropicsy p
Fragrant white flowersg
FLEPPC Category Ig y
Fruit dispersed by wildlifep y
Broad ecological tolerances

Shrubverbena (Lantana)erbena (Lantanrubv
Lantana camara

Multiltlt -titi-stemmed clumps Mulltti temmedsts
to 6’ or more
Simple opposite, Simple opposite,
aromatic leaves
Small multiltlt -titi-colored Small mulltti oloredcoc
flowers in clusters
“100 World’s Worst 100 Wor
Weeds”
Contaminates native Contaminates nativeC
lantana gene pool
Birdrdrd-

g p
dd-dispersed fruitp

Overwhelms understory OverwheO
in well

rwhe
elel -

elms understoewhe
llll--drained soils

Toxic to livestock

Tuberous sword fernTuberous swword fern
Nephrolepis cordifolia

Clumpmp-p forming fern on other plants, Clummpp- ormingg feofo
rocks, soil to 3’oc s, so to 3rockss,, soil to 3, so, so
Densest growth in partial to full Densest growth in pap rDensest growth i
shade, drained soilss ade, d a ed soshade, drained soi
Blunt pinnae tipsBlunt pin
Kidney

pin
eyey-

nae tipsnnpin
yyyy--shaped spore casesKidneeyy haped spore casesshs

Overlapping pinnae conceal stem Overlapping p
Spores wind

g p
ndnd-

nnae cing p
dd--borneSpores winndd b

Asian native

Britton’s wild  petunia Britton s wild  petunia
(Mexican petunia)(Mexican 

Ruellia
petunia)an 

aa simplex
Evergreen perennial shrub gEverg
to 3’
Leaves linear, lanceolate, Leaves li
serrate
Purple, pink ,white flowersp , p ,
Purple stems, leaf veinsp ,
Aggressively selfelel -ffff-seedsgg y
Frost intolerant
Sterile varieties?
Native to Mexico

Smallal -l-leaf spiderwort
(

aSmaall eaf spele
(Tradescantia

piderwortsp
aa fluminensisisis)

•• Weedy in its native Brazil, Argentina
•

y
• Glossy forestss -

g
tt-green, parallel

g
ee -

gg
elel-veined leaves

•
y pgg

•• Spreads most rapidly in moist forests
•

p p
• Small clusters of 3

p
33-

yyy
33-petaled flowers

•
pp

• Forms dense overwhelming blankets
•

g
• Spreads by fragmentation



Monk Orchid, Spotted Oeceoclades Spotted Oeceoclak Orchid,
Oeceoclades maculata

Terrestrial orchidTerrestrial orchidT
Dark green ovoid 

d
d d pseudobulbsDark green oDark green oDD

to 2 inchesto 2 inchesto 2 inchest
Leaves nearly erect, mottled Leaves nearly erect, mottled mottled Leaves nearLL
green to 12 in long by 2 in widegreen to 12 in long by 2 igreen to 12 in long by 2 ig
Spread by minute seedSpread by minute seedSS
Flowers light brown to pinkish Flowers light brown toFlowers light brown toFF
green, ½ x ½ inchesgreen, ½ x ½ inchesgreen, ½ x ½ inchesg
Established in FL, Bahamas, EstablishedEstablishedEE
AmericasAmericasAmericas
Native to Africa

Grassss-s-leafed OrchidGrassss eafeele
Eulophia

ed Orchiddafe
aa gramineagg

Terrestrial orchid
Inflorescence spike to twowo-o-feet
Flowers ½½½-

p
½½-inch across½½½

Leafless when flowering
Ovoid dd pseudobulbs

g
ss at ground levelp g

Spread by minute seedsp y
Mulch contaminant
Leaves linear, r, r lanceolatee to one foot long,
Native to subtropics of eastern Asiap
Also introduced to Australia

Wedelia
Sphagneticola trilobata
(syn. Wedelia trilobata)WWedelia trilobata)W

Perennial, evergreen, mat
)
a -
)
t-forming, g , g

Native to South and Ctrl America
FLEPPC Category IIg y
Wide ecological tolerancesg
Naturalized around the globeg
Little fertile seed producedp
Expands quickly, rooting from Expands
nodes
Spread by discarded yard waste

GRASSES

Giant reedGiant reed
Arundo donaxArundo donAAA
Erect perennial cane Erect perenni
grass to 25’g
Large plumememe-ee-like flat Large plummee ikli
flower spikesp
Leaves broad, 22-2-ranked ,
Thick, hollow, branching Thick, hollo
rootstock
Blade basal lobes nearly Blade basal lobe
surround stem
Aggressive riparian Aggressiv
invader
Eurasian native

Napier grass, elephant grassNap
(

ier grass, eleiNap
((Pennisetum

ephant grasele
mm purpureum

sras
mm)

Dense monocultures to o 15 feet
Native to tropical Africap
FLEPPC Category Ig y
Leaf blades to 2 ½ feet long, white midd-LeafL
rib
“Bottlebrush” cylindrical al seedheadd to 1 fty
Grows along dikes, ditchesg
Wide range of ecological tolerance



Common reed
(

Common 
(Phragmites

reedon 
ss australisiis)

Worldddd-dd-wide distribution with varying WorlW dd e dwideww
haplotypesp yp
Invasive European n haplotypee spreading uropeanpnvasive EuI n apha
quickly in N. Americaq y
To date, Florida a a Phragmitess native e –To date, FT
Overholt
Sheaths overlap, p, ligulee a ring of stiff hairs

Tropical American n Watergrasspica
(

Americl Aica
((Luziola

cann WatergWeric
aa subintegra

grerg
rara)( o auu a subb tegs a)

Discovered in 2007 in Lake Okeechobee
Separate male and female paniclespp
Opportunistic seed, mostly viableypp
Hundred of seeds per plant annuallyp p
Tremendously invasive, rapid y
overwhelming growth.g g
Flat, ridged leaf bladeg
Flattened spongy leaf base
Ligule

p gy
ee large triangular membrane

Tropical American n Watergrass
Rampant Spring re-growth

Young insinuating, sprawling
stems 

2011: Trying to help snail kites
Lake O, Fisheating Creek

•Kite nest

Was quickly added to
FLEPPC Category I

Largeflowerr Primrosewillow
(

argeflower PrimroseewillowPL
((Ludwigia hexapetala/ grandiflora

ow
rara?)

Overwhelming Kissimmee grass

Overwhelming Cattail

Overwhelming

• “New” to Osceola, Polk Counties lakes 
and central St. Johns River

• Likely source North and South Carolina
• South American native??
• Spread around planet as ornamental
• Loads of underwater biomass
• Natives support young growth
• Quickly added to FLEPPC Category I

Young, floating, insinuating growth
•Hexapetala??

VINES Air potatoAir pota
Dioscorea

atopota
aa bulbifera

• FLEPPC Cat. I list
• Alternate leaves unlike

• D. D. D oppositifolia
•

ppp
Asian native

• Overwhelming vining growth
•

g g g
Great youth activity plant

•
y

New biocontrol: 
y p

l: l: Liliocerisss chenii



Abrus precatoriusbrus precatoriu
Rosary pea

Aggressive vinegg
Native to S.E. Asia
Broadly naturalized in Broadly naturalizeB
southern states
FLEPPC Category Ig y
Poisonous bicolor red/black PoisonP
seed
Single seed may cause Single seed may cauS
blindness or death

Autumn n virginsbowerAut
(

tumnn viAut
((Clematis 

nssbowerrgii
s ss ternifolia

rwer
iaia)

Semim -mi-evergreen vine native to Asiag
Climbing, overwhelming growthg g g
Showy, fragrant flowers with four petalsy g p
Extremely hardy, drought tolerant, etc.y y
FLEPPC and SE

y
EE-

gy
EE-EPPC listed

Spread by seedp y
Native C. 

y
C. C virginianaa has serrate leaves 

Arrowhead vineArrowhead vine
Syngonium podophyllum

Highgh-h-climbing epiphytic vinegg g p p y
Young leaves heart

p y
rr -

y
rtrt-shaped, ung leaves heaYouY rrt- haped,shs

mature leaves 5 to 11 lobed, to 
2
mma
22-

turetureataatamama
22-feet
Flowers in clusters on column Flowers in clusF
within fleshy

clus
hyhy-

sters os osclus
yy-spath

Fruit orange
y
ee-

pppyy
eee-red poisonous Fruit orF

berryy
Central American native
FLEPPC Category I

Oldd-d-world climbing fernOlO dd world climbbing fernww
Lygodium microphyllum

Delicate twining fronds to 100’g
Pinnae along 

gg
g g stemlikeee rachisgg

Pinnae oblong, not dividedg,
Sterile pinnae lancecece-ee-shapedp p
Fertile pinnae fringed with spore Fertile 
lobes
Lygodiumm moths ((Neomusitimama) Lygodiumm mothsm  (N
establishing in FLg
Native to much of Old World Native to
tropics 

e to
ss –

much of Old World  mo
–– Africa, Asia, Pacific

Japanese climbing fernJapanese climbing J fern
Lygodium japonicum

Delicate twining fronds to 100’g
Pinnae along stemlike rachisg
Prefers moist, partrr -rtrt-shade e e -Prefers moi
pinelandsp
Pinnae triangular, pinnately Pinnae tr
divided
Sterile frond edges deeply incisedg p y
Fertile fronds less elongated
True fern n n –

g
– no flowers

Windborne sporesp
Contaminant of pine straw bales

Staghorn fernStaghoorn fern
Platycerium bifurcatum

Epiphytic fernp p y
Fleshy, hairy light to dark green Fleshy, F
fronds
Frond hairs stara -r-shapedp
Sheathing fronds cover rhizomesg
Fertile fronds forked, erect or Fertile fronds forked, erect or F
drooping, to 3 feet, patches of sori drooping, to 3drooping to 3
underneath
Spread by windd-d-borne sporesp y
Introduced to FL, HI,
Native to Australia, SE Asia



CatclawvineCatclawvine
Macfadyena unguisisis-ss-catiy

High
y

gh-
y gyy

h-climbing woody vinegg g
Tuberous roots
333-33-forked tendril with with tips stiffly 33 orked tendril witofo
hooked, clawlike,
Showy yellow trumpete -t-like flowersy y p
Fruit linear capsule with oblong, Fruit linear caps
winged seedsg
Rapidly overtops any structuresp y p
Difficult to control ol ol –

yy
– tubers

Native from Caribbean to Argentina

TREES

Bischofia javanicaischofia javanic
Bishopwoodp

Evergreen tree to 60’gg
Native to Asia, Australia,
Leaves, papery, bronze/green, Leaves, papery, bronze/gre
trifoliate, toothed margins, g
Smooth bark at maturityy
Heavy seed producer, tan berriesy p ,
Fruit dispersed by wildlifep y
FLEPPC Category I

Chinese privet
(

nese pChin
(Ligustrum

privette p
mm sinensesese)

Thicketee -ttt-forming shrub to 30 feetg
Showy clusters of small white flowersy
Deep purple ovoid berriesp p p
Bird and wildlife dispersal of berriesp
Serious pest of tree plantations

CarrotwoodCarrotw
Cupaniopsis

woodrotw
ss anacardiodesCCupaniopsC p

Compact, 
siss anaaops

t, evegreen
acardna

n single
ard

e-
iodedird

e-trunk CompactC t, veg engreeev n singls ee unk rutr
tree to 30’, 1950s FL introduction
FLEPPC Category I, Florida g y
DACS 1999 listed Noxious Weed, DACS 1999 listeD
many countiesy
Leaves oblong, compound, leatheryg
Numerous threeeeee-

p y
ee-lobed yellow fruit Numerous threN eee obolo

contain red seeds
Birds (esp. fish crows) and wildlife Birds (esp. fish crowsB
disperse fruit widelyp y
Wide range of FL habitats invadedg
Native to Australia

Ficuss benjaminaFicuss benjaminab
Weeping figWeeping figp g g

Large evergreen tree to 100’g gg g
Native to S.E. Asia, Australia,
Invasive roots lift pavement, clog Invasiv
pipesp p
Ficusss whitefly spreading and Ficuss whitefw
defoliatingg
Numerous cultivars, variegated Numerous cu
foliage, etc.g ,
Specific pollinator wasp not in FLp p p
No fertile seed yet in FL
Most overee -

y
rr-planted plant in FLpp

Other spp. : F. 
p

F. F benghalensisisis, F. ppOther spp. : F
microcarpa



Brazilian pepperBrazilian pepper
Schinus terebinthifolius

Shrubby evergreen tree to 40’gS y
Leaves alternate, once

e
cece-ee-compound,

Leaflets usually 7
,
77-

p,
77-9, toothedy ,,

Flowers unisexual, small white,
Copious bright red drupes in clustersCop g p
Forms dense, vast thickets,
Birds/wildlife transport berriesp
Family includes poison ivy, strong Family incl
allergense g
Several biocontrol insects in ontrol insectsSeveral bioco
“pipeline” for FL releasep p
Native to Argentina, Brazil, Paraguay

References and Credits

Wunderlin, R.P.  Guide to the Vascular Plants of Florida.  Wunderlin, R.P.  Guide to the Vascular Plants o
University Press of Florida, Gainesville. 1998.y ,
Langeland, K.A. and K.C. Burks, eds., Identification and Langeland, K.A. 
Biology of Non

K.A. 
onon-

and K.C. Burks, eds., Identification andaA. 
nn--Native Plants in Florida’s  Natural Areas. Biology of Noonn ative Plants in FloNN

University of Florida, IFAS. 1998.y ,
Pacific Islands Ecosystems At Risk Pacific Islands Ecosystems At Risk 
website:(http://www.hear.org/Pier/)

••Melaleuca Management ca Mana
PlanPlan

Implementing the Plan

• Ground application
Hack/squirt & Cut/stump
completely girdle tree
treat stumps shortly after 
cut

• Aerial application
Novel microfoil boom with 
small (0.02) nozzle
overlap spray paths by 
50%
treat twice

•Herbicide studies:
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Jenny Ketterlin Eckles
Nonnative Wildlife Biologist
Nonnative Fish and Wildlife Program

Status of Priority Invasive 
Wildlife in South Florida

FWC’s Nonnative 
Fish and Wildlife Program

 Prevention
 Early Detection
 Rapid Response
 Control/Management
 Education/Outreach

UF Davie Field team
 Remove/control
 Assess biology and impacts
 Make management recommendations

Lakeland Regional office
The Big Picture
 Over 600 species of nonnative 

wildlife observed in Florida
 More than 50 species of nonnative 

reptiles established in Florida
 Ideal climate, numerous ports, and 

exotic pet trade

Eradication

Asset Based Protection
& Long-term Management

Prevention

Containment   
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THE INVASION CURVE
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→

TIME →Introduction
Adapted from Department of Environment and Primary 
Industries, Victoria, Australia

Cooperative Invasive Species 
Management Areas

 SW FL CISMA
 TC CISMA
 Heartland CISMA
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Southwest Florida
Southwest Cooperative Invasive Species 
Management Area (CISMA)

Nile Monitors (Varanus niloticus)

 Large lizards native to Sub-Saharan 
Africa

 Common around water
 Opportunistic hunters and scavengers
 Confirmed breeding in Cape Coral, 

Homestead, and Palm Beach County
 Numerous sightings in Broward, not 

sure of breeding status
 FWC priority is Palm Beach
 Listed as Conditional Species, i.e.,        

no longer allowed for personal 
possession

Nile monitors in Palm Beach County

 Population 
discovered in 2010 
along C-51 canal, 
i.e., Southern Blvd

 Breeding confirmed
in 2012

 Trapping 
unsuccessful

Nile monitors: Management and 
assessment actions

 FWC began surveys by boat, 
with firearms

 Observed 81, removed 47 
since 2012

 UF conducting necropsies to 
determine diet and 
reproductive potential

 USGS analyzed site occupancy 
and detection probability 

 Effects of vegetation on 
occupancy and temperature on 
detection 

More monitors Burmese pythons
(Python molurus bivittatus)
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Burmese pythons
 Large constrictor (not 

venomous) native to SE Asia
 Reported in Florida in 1970s 

and determined to be 
breeding in 2000s

 Eat wide variety of native 
wildlife

 Conditional species
 Average removed in Florida is 

around 10’ long
 Largest removed in Florida 

was 18’ 8” long
 Increasingly found in SW 

Florida, Alligator Alley, and 
suburban Miami-Dade

Other large constrictors

Argentine black and white tegus 
(Tupinambus/Salvator merianae)

 Large, nonnative lizard from South America
 Two different populations discovered in mid-2000s in Miami-Dade and 

Hillsborough Counties
 FWC has employees assessing and trapping in both locations along with 

partners from UF, USGS, and ENP
 Over 600 removed from Miami-Dade in 2015

Tegus in south Florida

What are the potential threats?
 Eat a wide variety of native and 

nonnative everything

 Able to overwinter in all of 
Florida by burrowing

 Listed species in both locations 
where they are found

 Possible agricultural 
implications

Black and white tegu raiding an alligator nest in Miami-Dade County, Courtesy University of Florida

Black and white tegu disturbing a gopher tortoise in Hillsborough County, FWC

Black spiny-tailed iguanas
(Ctenosaura similis)
 Invasive?
 More omnivorous
 Documented eating 

hatchling gopher 
tortoise

 Share burrows with 
burrowing owls
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Black spiny-tailed iguanas

 Typically stick to urban 
and coastal areas

 Tegu rapid response 
efforts resulted in a 
number of spiny-tail 
reports in more interior, 
natural areas

Chameleons X 3

 Three different species 
in Florida since 2010

 One species confirmed 
in two new counties

 Oustalet’s, Veiled, and 
Panther

 Threat not necessarily 
ecological—it’s social

Nonnative deer:
Grassy Island

Red stag

Barasingha

Axis Nonnative fish
 Annual canal surveys
 Life history studies and 

assessments
 Participate in CISMA and 

local angler fishing 
tournaments for exotics

Kelly.Gestring
@myfwc.com

How do I help? 2016 Python ChallengeTM

 January 16—
February 14, 2016

 Prizes for most and 
largest snakes

 Four new partner 
areas in SW Florida



11/12/2015

5

Everglades Invasive Reptile, Amphibian, 
and Mammal Monitoring Program: An 
integrated approach for early detection, 
removal, and monitoring of invasive wildlife

Frank J. Mazzotti, University of Florida

EIRAMMP Methods

•Invasive and native         
R, A, & M
• 21 Routes (8 with 
pythons)
•Roads, levees and 
canals
•Visual searches & call 
surveys
•Monthly, ENP weekly
•Attempt removal
•Reported sightings

Thank you!

Questions?

Jenny Ketterlin Eckles
Jennifer.Eckles@myfwc.com
954-577-6408
3205 College Ave.
Davie, FL 33314

Frank J. Mazzotti
fjma@ufl.edu
954-577-6338
3205 College Ave.
Davie, FL 33314
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WORKING TOGETHER TO 
ACHIEVE SUCCESS

Kristina Serbesoff‐King
The Nature Conservancy, Florida Chapter

The Nature Conservancy
The mission of 

is to preserve the plants, animals, and 

that represent the 

by protecting the 

they need to survive.

diversity of life on earth
lands and waters

natural communities

FISP Mission Statement

Improve the efficiency and effectiveness of preventing 
and controlling invasive non‐native species through 
partnering to increase communication, coordination 
and use of shared resources

Treasure Coast CISMA

in order to protect 
wildlife habitat, working 
agricultural and forest 
lands, natural 
communities  and 
biodiversity in Florida.

• 2001 Invasive Species Working Group
– Federal & state agencies  one strategic plan for prevention 
and management of all biological invasions in Florida

– Primarily public lands

• 2006 Private Land Incentive Group
– Invasive species management on private lands
– Promoted partnerships between public land managers, 
resource managers and private land managers

• 2008 The Florida Invasive Species Partnership
– Public and private lands
– Maintains same partnership focus

The Evolution of FISP

FISP Goals
 Encourage voluntary partnerships to increase effectiveness and 
decrease costs of comprehensive invasive species management;

Everglades CISMA – Joint Work Day

 Provide tools and resources that 
enable the development of 
unified approaches, bridging the 
gap between private 
landowners’ and land 
management agency invasive 
species efforts; and,

 Encourage the development, 
implementation and sharing of 
new and/or innovative 
approaches to address the 
threat of invasive species.

FISP Goals
 Encourage voluntary partnerships to increase effectiveness and 
decrease costs of comprehensive invasive species management;

Everglades CISMA – Joint Work Day

 Provide tools and resources that 
enable the development of 
unified approaches, bridging the 
gap between private 
landowners’ and land 
management agency invasive 
species efforts; and,

 Encourage the development, 
implementation and sharing of 
new and/or innovative 
approaches to address the 
threat of invasive species.
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FISP Website:
www.FloridaInvasives.org

Cooperative Invasive Species 
Management Areas ‐ CISMAs

A partnership of federal, state, and local government agencies, 
tribes, individuals, and various interested groups that manage 

noxious weeds or invasive species in defined area.

Keys Invasive Species Task Force – partner work day
First Coast ISWG – Tamarisk Work Day

Florida’s CISMAs

By the Numbers:
 17 CISMAs
 100% of state
 Average 4 

counties per 
CISMA 

Examples of Efforts:
 Workdays
 Workshops
 Prioritization 
 Outreach

FISP Website:
www.FloridaInvasives.org

From www.FloridaInvasives.org click on 
Report & Map Invasives  or go to 

www.IveGot1.org
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1. Need to be a 
registered user 
(free!)

2. Report online OR
3. Download app 

(free!) and report 
using smart phone

FISP, CISMAs and You!

1. Become aware of invasive 
species identified as high 
priorities by CISMAs 

2. Report invasive species at 
www.IveGot1.org

3. Get involved in your local 
CISMA  
www.FloridaInvasives.org

4. Spread the word – we 
need all 
landowners/managers, 
public and private  

Kristina Serbesoff‐King                                                                         Rose Godfrey 
kserbesoffking@tnc.org coordinator@floridainvasives.org 

FISP/CISMA Newsletters and Event Tracking

www.floridainvasives.org/success.html

CISMA Listserv: Click on “Florida CISMA Listserv”

www.floridainvasives.org/cismas.html

CISMA Monthly Calls: If you would like to see any past 
calls, please check them out on the FISP website 
www.floridainvasives.org/cismacalls.html

FISP Facebook:

https://www.facebook.com/floridainvasives.org
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Tony Pernas
Florida/Caribbean EPMT

National Park Service

History
• 07/04 – Everglades Invasive Species Summit

• 07/05 – Second Invasive Species Summit

• 07/06 – Third Summit ( ECISMA is Established)

A formal partnership of federal, state, and local government 
agencies, tribes, individuals and various interested groups 
that manage invasive species in the Everglades area, based 
on the CWMA model

What is the Everglades CISMA?
Mission: 

To improve the effectiveness of invasive species control 
by sharing information, innovation and technology 
across borders

4 million  acres
ECISMA
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Partners
Federal:  U.S. Department of Agriculture, U.S. Geological Survey, U.S. 

Department of the Interior, U.S. Fish and Wildlife Service, U.S. National 
Park Service, , U.S. Army Corps of Engineers

State: Florida Fish and Wildlife Conservation Commission, Florida 
Department of Agriculture and Consumer Services, Florida Department 
of Transportation, Florida Department of Environmental Protection, 
South Florida Water Management District

Local Governments: Broward county, Miami‐Dade County, Palm 

Beach County

Tribes: Miccosukee Tribe of Indians of Florida, Seminole Tribe of 

Florida, 

NGO’s: The Nature Conservancy, Everglades Foundation

Universities: University of Florida, Florida International University, 
Auburn University, Florida Atlantic University, University of Miami

Private: Florida Power and Light, Fairchild Tropical Botanic Garden

2008 MOU: 
Federal: U.S. Fish and Wildlife Service, U.S. National Park Service, , U.S. 
Army Corps of Engineers

State: Florida Fish and Wildlife Conservation Commission, South Florida 
Water Management District

Local Governments: Miami‐Dade County

2013/2014 MOU Additions:

Federal: U.S. Department of Agriculture

Local Governments: Broward County

Steering 
Committee

Operations 
Subcommittee

Plant Team

Animal Team

Research 
Subcommittee

Outreach 
Subcommittee

Rapid Response 
Subcommittee

Strike Team 
(FIST)

Everglades CISMA Organizational Chart Goals: 
• Integrate coordination, control and management 

strategies
• Integrate outreach efforts
• Provide for Information and technology transfer
• Early detection and rapid response of new invasive 

species

Annual Invasive Species Summits

Integrate coordination, control and management strategies

• WEEDAR Database
• Federal Contracts
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DASM 
Digital Aerial Sketch Mapping 

Region Wide Invasive Plant Assessment Tool
(4 million acres)

150 m

500 m

Brazilian pepper (Schinus terebinthifolius)

74,226 acres
Integrate coordination, control and management strategies

ECISMA

Laurel Wilt 

Integrate coordination, control and management strategies

Integrated Outreach Efforts

• Website (www.evergladescisma.org)
•Public Events 

‐Pet Amnesty Days
‐ Other Outreach Events 

•“Don’t Let It Loose” Bill Board Campaign 
•Social Media (Facebook, Twitter )
•Kiosk
•Non‐Native Fish Round‐Up

• Integrate outreach efforts • Integrate outreach efforts

Non‐Native Fish Round‐up
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• Integrate outreach efforts

• Non‐Native Fish Round‐up
•Pest Alerts/ID Decks etc.

In English, Spanish, Creole

• Information and technology transfer

• EDRR Management Plan
Objectives:

1) Ensure early reporting of new 
invasions.

2) Ensure new species are identified 
and their risks assessed.

3) Define decision making 
responsibility and response 
protocol

4) Establish and maintain capacity to 
act.

5) Incorporate adaptive management 
principles in plan implementation.

Early Detection/Rapid Response

• Early detection and rapid response

Early Detection/Rapid Response

Website

• Early detection and rapid response

Hotline: 1-888-Ive got1

Website: www.ivegot1.org

Reporting

Smartphone Applications• Early detection and rapid response
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The progression of trees and other woody plants into 
pastures, fencerows, ditch banks, rights-of-way and other 
areas is a common occurrence. These woody species can 
be particularly troublesome and require control since they 
will compromise fence intregrity, impede canal drainage, 
interfere with transmission of electricity, and some species 
(such as cherry trees) are highly poisonous to livestock. The 
aim of this publication is to detail the techniques for the 
removal of woody plants. For information on controlling 
similar species in natural areas or in forestry settings, 
consult UF/IFAS publications SP242 Control of Non-native 
Plants in Natural Areas of Florida (http://edis.ifas.ufl.edu/
wg209) and Circular 1477 Primer on Chemical Vegetation 
Management in Florida Pine Plantations (http://edis.ifas.ufl.
edu/fr160).

Control of woody perennials can be difficult, but several 
control techniques are available.  Mowing is a commonly 
used control procedure for small brush because the equip-
ment is readily available and the results are immediate. 
However, this method generally provides only short-term 
success because it leaves live stumps and root-stocks that 
re-sprout. Mowing some species, like Chinese tallow, wors-
ens the situation by replacing a single stemmed plant with a 
stump with multiple re-sprout stems. Another strategy that 
can reduce some troublesome species is fire. However, fire 

can be tricky to manage and it is difficult to generate a fire 
with sufficient heat capacity to kill most hardwood species 
along fencerows, ditch banks and other sites with low plant 
density.  

Herbicides are often the most effective and inexpensive 
means of controlling woody plants. There are several 
application techniques that can be used to control trees and 
brush of various sizes.  Not all brush species are equally 
susceptible to herbicides.  Therefore, results may vary for 
any of these application methods, relative to brush size and 
species.  Each application technique is discussed below.

Foliar application
Foliar application directs a herbicide/water mixture directly 
onto the leaves of a plant (Figure 1). This technique can be 
highly effective on smaller species (6 to 8 feet in height).  
Auxin-type herbicides (such as triclopyr) are generally 
most effective early in the season while enzyme-inhibiting 
herbicides (imazapyr and others) are most effective in the 
late summer or fall. Glyphosate is most effective in late 
summer or fall--after blooming, but prior to change in leaf 
color.  

Adequate control with foliar applications can be difficult to 
accomplish. This is because complete coverage of all foliage 

http://edis.ifas.ufl.edu
WG209
WG209
FR160
FR160
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is essential for control, but over-application (that leads to 
spray run-off) will reduce effectiveness. Therefore, foliar 
applications commonly require multiple follow-up treat-
ments before control is accomplished.  It is important to 
control spray drift when making foliar applications. Certain 
desirable hardwood and crop species are highly sensitive 
to spray drift and can be inadvertently damaged. It is also 
advisable to include a tracer dye with the spray solution to 
ensure that some individuals are not sprayed twice while 
others are missed entirely.  

What about mowing before treatment? Mowing decreases 
foliage while maintaining a large root mass, making control 
even more difficult. If plants have been mowed, it is impor-
tant to allow them to regrow to a height of 3 or 4 feet before 
herbicide application.

Basal application
Basal application combines the herbicide with a penetrant 
oil and applies the mixture directly to the bark of a standing 
tree. For trees that are less than 6-inches in diameter and 
have smooth bark, this method is frequently successful. 
However, it is important that the lower 12 to 18 inches 
of the stem be treated on all sides with the herbicide/oil 
mixture (Figure 2). Adequate coverage is essential, since 
treating only one side of the stem will result in controlling 
only half of the tree. Basal applications can be made any 
time of the year, but are most effective during the dormant 
season when leaves are not present.

Basal applications will not provide rapid control. Herbicide 
injury is often not observed for several weeks after treat-
ment and total control may require several months. Addi-
tionally, basal treatment is not effective on older trees with 
thick bark. For older trees, other application techniques 
should be employed.

Hack and Squirt
The hack-and-squirt technique is ideal for control of large 
trees that cannot be managed with basal applications. 
This method requires that you use a small ax, machete, or 
hatchet to cut through the thick bark and into the sapwood.  

Figure 1.  Foliar application with a backpack sprayer.

Figure 2.  Basal bark application with herbicide/oil mixture.
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When hacking, it should be done in a downward motion, 
leaving a “cup” to hold the herbicide solution. If the cut 
does not hold herbicide solution, it will leak out and 
become ineffective. After hacking the entire circumference 
of the tree, 1 squirt (approximately 1 ml) should be placed 
in each cut (Figure 3). The addition of a basal oil is not 
required for this procedure.

This method of application is advantageous because it is 
highly selective and injury to surrounding species is not 
common. It can also be done at any time during the year, 
but treatment of some species in the spring can be reduced 
due to heavy sap flow pushing the herbicide from the cut 
surfaces. Rainfall soon after application will also wash the 
herbicide away and limit uptake.

Cut stump
This technique is employed after cutting a tree to eliminate, 
or greatly reduce, resprouts from the cut surface. The 
herbicide should be applied to the cut surface as quickly 
as possible, after the sawdust has been removed. If applied 
immediately, a herbicide/water solution is sufficient. If 
herbicide treatment is delayed and the cut surface has 
begun to dry, a herbicide/basal oil mixture must be used 
and applied to the top and around the collar of the stump.  

For stumps greater than 3 inches in diameter, thoroughly 
wet the outer edge while avoiding herbicide runoff (Figure 
4). This is because the only living tissue in larger trees is 
around the outer edge. Covering the entire cut surface will 
require more herbicide, most of which will provide little 
effect. For smaller stems it is appropriate to cover the entire 
cut surface (Figure 5). For this procedure, herbicides can 
be applied using a backpack sprayer, squirt bottle, or paint 
brush. Regardless of how the herbicide is applied, a tracer 
dye should be included to ensure treatment of all individual 
stumps.  

Soil Spots
This procedure is particularly useful when attempting to 
reclaim an area with a high density of small stems. This 
practice can also be used to remove individual specimens, 
but soil spotting is not as selective as other techniques and 
must be done with caution if desirables are in the vicinity of 
the application.

In areas with high stem density, herbicides should be 
applied as thin streams (not broadcast) on a grid pattern. 
The application rate and size of the grid depend on the soil 
texture and species composition. For fencerows, a single 
band may be applied, but larger stems should be treated 
individually to ensure control. See individual herbicide 
labels for instructions.   

Soil spotting requires that the herbicide be taken up by the 
roots in order to be effective. Therefore, only soil active 
herbicides (imazapyr, hexazinone, tebithiuron) can be used 
for this type of application. In Florida, treatments should be 
made in mid-summer, when rainfall events are common, 
to ensure root uptake. Soil spotting is often a slow process 

Figure 3.  Hack-and-squirt application technique.

Figure 4.  Application of herbicide to larger cut stumps only requires 
treatment of the outer edge.

Figure 5.  Application of herbicide to smaller stumps  requires 
complete coverage.
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that may require multiple years to fully control some 
species. Highly susceptible species will be removed quickly, 
but those with higher tolerance can often endure several 
defoliation cycles before complete control is realized.
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Table 1.  Recommended herbicides for each application procedure.  
Herbicide Application Rate Comments

Foliar Application

Imazapyr
(Arsenal)

1 – 3% Excellent control of sweetgum and maples.  Use higher rates for oaks and cherry.  A 
non-ionic surfactant is required.

Glyphosate
(Several)

5 - 8% Cover as much of the foliage as possible and spray until wet.  If the brush has been 
cut, delay application for approximately 1 year.  Retreatment is commonly required 
control.

triclopyr + 2,4-D
(Crossbow)

1 - 1.5% For control of various herbacious and woody species.  This product contains 2,4-D 
ester precautions to manage drift must be employed.  Repeat applications are often 
required.

Triclopyr
(Remedy or Garlon)

0.5-2% Best when applied in late spring or early summer.  If the brush has been cut, delay 
application for approximately 1 year.  Thoroughly wet all leaves, but not to the point 
of runoff.Triclopyr + fluroxypyr

(Pasturegard)
3 - 8 pt/A

 Basal Bark

Imazapyr
(Stalker)

8-12 oz/gal Best for trees less than 4 inches DBH*.  Be aware that imazapyr is highly active in the 
soil.  If desirables are near to a treated individual, it is possible for the herbicide to 
wash off into the soil and injure or kill the desirable.

Triclopyr
(Pathfinder)

100% Pathfinder is a “Ready to use” product that is formulated and dosed correctly for this 
type of application.  Apply Pathfinder at 100% strength as directed.

Triclopyr
(Remedy Ultra or Garlon Ultra)

25% + 75% basal oil Best for trees less than 6 inches DBH.  Generally most effective 6 weeks prior to leaf 
expansion, until 2 months after.  Most effective on trees with smooth bark.  Thick bark 
trees may require retreatment.  These herbicides have little or no soil activity.Triclopyr + fluroxypyr

(Pasturegard)
50% + 50% basal oil

 Hack-and-Squirt

Imazapyr
(Arsenal AC)

6 oz/gal One hack per 3 inches DBH.

Triclopyr
(Garlon 3A)

50% One hack per 3 or 4 inches DBH.  Apply 0.5 ml undiluted herbicides or 1 ml of 50% 
solution in water.

Hexazinone
(Velpar)

100% One hack per 4 inches DBH.  Use undiluted herbicide.

Glyphosate
(several)

50% 1 ml per 2 or 3 inches DBH, applied below the branches.  For larger trees, best results 
are observed from applying glyphosate in a continuous frill around the stem.

 Cut Stump

Imazapyr
  (Arsenal AC or Stalker)

6 oz/gal (for Arsenal 
AC)
or

8-16 oz/gal (for 
Stalker)

Apply to the top and side of a freshly cut stump.  Garlon 3A is excellent for this use.  
If surface of stump has began to dry prior to herbicide treatment, apply Chopper, 
Garlon 4, Remedy or Pasturegard in basal oil - or recut the stump and apply the freshly 
cut surface.  Garlon 3A will not effectively mix with basal oils.

Triclopyr 
(Garlon 3A)

50 - 100% in water

Triclopyr
(Remedy Ultra or Garlon Ultra)

25% solution in 
water or basal oil

Triclopyr + fluroxypyr
(Pasturegard)

50% solution in 
water or basal oil

Glyphosate
(several)

50-100% Apply to cut stumps immediately after cutting.  Glyphosate is not effective on stumps 
that have started to dry after cutting.  If immediate treatment is not possible, other 
herbicides should be selected since glyphosate will not mix with basal oils.

Soil Spot

Hexazinone
Velpar

100% Individual plants.  Use 2-4 ml of undiluted herbicide per 1 inch DBH.  Apply within 3 
ft of root collar.  If more than 4 ml is required, apply as evenly spaced spots around the 
stem.
Grid.  See label for specifics on soil conditions.



6

Herbicide Application Rate Comments

Tebithiuron
(Spike 20P)

2.5 to 20 lb/A (20P) Control is rate- and species-specific.  See label for control of specific species.  
Tebithiuron will move in water, so only apply in areas were runoff will not carry the 
herbicide to desirable species.  Spike 20P is restricted to certain Florida counties, so 
consult product label before use.

* Diameter at breast height
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Only those herbicide products that are registered 
for application directly to water by the U.S. 
Environmental Protection Agency (EPA) and the 
Florida Department of Agriculture and Consumer 
Services (FDACS) may be used in Florida to control 
weeds growing in water. Active ingredients that are 
contained in aquatic herbicide products may also be 
present in products that are not approved for aquatic 
uses. However, it is not legal to apply an herbicide 
directly to water unless the herbicide label has 
specific instructions for application to water. Label 
instructions for aquatic use may restrict the use of 
water for a given period of time for various purposes, 
including, for some examples, irrigation and mixing 
agricultural sprays, domestic use, recreational use, 
watering livestock, or consuming fish from treated 
water. 

It is legal to use a herbicide for attempting to 
control a plant species that is not listed on the label as 
long as the product is labeled for the site. A permit 
from the Florida Department of Environmental 

Protection is required for control of weeds in public 
waters and waters with multiple ownership.

Table 1 is a quick reference to the effectiveness 
of herbicide active ingredients for controlling 
common aquatic weeds. Sensitivity of the target weed 
to the active ingredient is only one consideration in 
choosing the appropriate herbicide product. Other 
factors that may be important in such a decision 
include water uses, other plant species present, 
toxicity to fish and other organisms, and additives in 
individual products. These considerations, as well as 
other important aspects of aquatic weed control, are 
discussed more fully in other publications. Aquatic 
Pest Control Applicator Training Manual is available 
from the IFAS Extension Book Store (800/226-1764, 
http://IFASbooks.ufl.edu). Weed Control in Florida 
Ponds, EDIS Circular 707, is available at the 
following Web site:  http://edis.ifas.ufl.edu/AA238. 

Specific product information should be obtained 
by consulting the product labels; label instructions 
must be followed for any lawful herbicide application.
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Anyone who applies herbicides commercially or 
for a public agency should be licensed as a Restricted 
Use Pesticide (RUP) applicator. Information 
pertaining to RUP applicator training and licensing 
can be obtained from your County Cooperative 
Extension Service office. It is recommended that 
private pond owners employ a reputable 
aquatic-plant-management company to maintain their 
pond(s). Individuals who choose to apply herbicides 
to their own ponds should attain a basic understanding 
of herbicide application and ecology through RUP 
certification training. (For more on this topic, see 
EDIS publication PI26, Licensing of Aquatic 
Herbicide Applicators in Florida, 
http://edis.ifas.ufl.edu/PI011.)

Some herbicide active ingredients are available 
in only one or a limited number of products, which 
are registered for aquatic use. Other such active 
ingredients are available in many different products. 
Some of these products are identical while others 
may differ in additives that can affect the 
performance of the active ingredient. Representatives 
for herbicide manufacturers and distributors can 
provide information on different products. 
Additionally, FDACS, Division of Agricultural 
Environmental Services (850/847-2130) maintains a 
list with reference to the active ingredients of all 
pesticide products registered for use in Florida 
(http://flpesticide.us). Specimen product labels can 
be obtained from the Crop Data Management 
Systems, Inc 
(http://www.cdms.net/manuf/manuf.asp) or from 
manufacturer representatives or their Web sites.
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Use herbicides safely. Read and follow directions on the manufacturer's label. 
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Many growers have isolated patches of weeds 
that should be controlled to prevent their spread.  In 
this case, spot spraying with a herbicide would be the 
most economically feasible approach. Some herbicide 
labels allow for spot-treatments.  However, the 
recommended amount is often given in % volume of 
herbicide per volume of water, or a certain amount of 
herbicide per 1,000 square feet.  

Before adding any herbicide to the spray tank, it 
is extremely important that the output of the sprayer 
is known. That is, it must be properly calibrated. This 
allows for reduced herbicide costs and optimum weed 
control.  A simple calibration test for a single-nozzle 
backpack or ATV sprayer is shown in Table 1. No 
math is required for this calibration and the end result 
is a known output volume for your sprayer in gallons 
per acre (GPA).

Hints for calibration:

• Keep speed constant. This will ensure that you 
are walking the same speed at all times.

• Keep the nozzle at the same height at all 
times--a height that is comfortable.

• Modify the wand by adding a pressure gauge. 
Try to keep the pressure as constant as possible.  
Do not let the pressure fall below 10 psi.

Next the amount of herbicide to be added to the 
spray tank needs to be calculated.  To do this multiply 
the amount of herbicide needed for 1 gallon by the 
number of gallons in the spray tank.  

Example:  A sprayer is calibrated with an output 
of 40 GPA and the tank holds 10 gallons.  If the 
desired herbicide rate is 1 quart per acre, from Table 
2, the amount of herbicide for 1 gallon of water is 
4.75 tsp.  Since the spray tank holds 10 gallons, 40.75 
(41) tsp are needed, which is approximately equal to 
7 fl oz.  

Useful Conversions:

1 teaspoon = 0.17 fl oz

1 tablespoon = 0.5 fl oz

3 teaspoons = 1 tablespoon

1 pint = 16 fl oz = 32 tablespoons = 2 cups
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Table 1. A no-math method for calibrating single-nozzle backpack or ATV wand sprayers for spot spraying herbicides.

Step 1 Measure a calibration plot that is exactly 
18.5 feet by 18.5 feet.

Step 2 Spray the calibration plot uniformly with 
water.   Repeat 3 times and record the 
average number of seconds needed to 
spray the entire plot.

Time Required ____ seconds

Step 3 Spray into a clean bucket for the 
amount of time recorded in Step 2.

Step 4 Measure the number of ounces of water 
in the bucket.

Volume Sprayed ____ Ounces

Step 5 The number of ounces collected from 
the bucket is equal to the number of 
gallons per acre the sprayer is 
delivering.

Output Volume ____ Gallons/Acre

Step 6 Determine the volume of the spray tank. Tank Volume ____ gallons

Step 7 Determine the amount of herbicide to 
add to the tank from Table 2.  

Herbicide/Acre ____ tsp, tbsp, mL, oz, 
cups

Table 2. Amount liquid herbicide to add to 1 gallon of water.  Abbreviations:   tsp=teaspoon, fl oz=fluid ounces.  

Volume
(GPA)

Recommended Herbicide Rate per Acre
1 pint 1 quart 2 quarts 3 quarts 4 quarts

20 5 tsp 10 tsp 3.25 fl oz 4.75 fl oz 6.33 fl oz

 30 3 tsp 6 tsp 2 fl oz 3.25 fl oz 4.25 fl oz

 40 2.33 tsp 4.75 tsp 1.66 fl oz 2.33 fl oz 3.25 fl oz

 50 2 tsp 3.75 tsp 1.25 fl oz 2 fl oz 2.5 fl oz

 60 1.66 tsp 3.25 tsp 6.33 tsp 1.66 fl oz 2 fl oz

 70 1.33 tsp 2.75 tsp 5.5 tsp 1.33 fl oz 1.75 fl oz

 80 1.25 tsp 2.33 tsp 4.75 tsp 7.25 tsp 9.5 tsp
 90 1 tsp 2 tsp 2.25 tsp 6.33 tsp 8.5 tsp

100 1 tsp 2 tsp 3.75 tsp 5.75 tsp 7.66 tsp
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Introduction
Air potato (Dioscorea bulbifera L., Dioscoreaceae) is a 
herbaceous, perennial twining vine that attains lengths of 
20 m or more, rendering it capable of climbing over and 
smothering native vegetation (Schmitz et al. 1997, Overholt 
et al. 2008, Figure 1).

The native range of air potato includes much of Asia and 
Africa, and recent molecular evidence suggests that air 
potato in Florida originated from China (Croxton et al. 
2011). Air potato was introduced to Florida in 1905 when it 
was sent to the USDA by Henry Nehrling, who later noted 
its invasive potential (Morton 1976). It has since become 
extremely aggressive (Hammer 1998). By the 1980s, air po-
tato vines were growing in thickets, waste areas, and hedges 
or fencerows in many parts of south and central Florida 
(Bell and Taylor 1982). By 1999, air potato was recognized 
as an invasive exotic that alters plant communities by 
displacing native species, changing community structure, 
and disrupting ecological functions (FLEPPC 2003). A leaf 
feeding beetle, Lilioceris cheni, was recently introduced into 
Florida from China for biological control of air potato.This 
article provides information on the distribution, appear-
ance, life cycle, host range and importance of the beetle.

Distribution
The air potato leaf beetle is native to Asia. Country records 
include China, India, Nepal, Laos, and Thailand (Kimoto 
and Gressitt 1979, Tishechkin et al. 2011). The beetle was 
first released in Florida in 2012 for biological control of air 
potato.

Figure 1.  Air potato infestation at Snyder Park in Fort Lauderdale.
Credits:  Ted D. Center, USDA/ARS Invasive Plant Research Laboratory, 
Fort Lauderdale, FL. 

http://edis.ifas.ufl.edu
http://www.ars.usda.gov/main/site_main.htm?modecode=66-29-05-00
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Description
Adult
Lilioceris cheni adults are about 9 mm long and 4 mm wide. 
The color of the elytra ranges from brown to orange or red, 
and the abdomen, thorax, head, and legs are black. The 
beetle is elongate, with a rectangular-shaped abdomen, a 
thorax about half as wide as the abdomen, and a narrow 
head with bulging eyes. The shape somewhat resembles a 
square violin with a short neck (Figure 2).

Egg
Pale white, oblong and about 1 mm in length. Eggs become 
yellowish as the embryo develops (Figure 3) and hatch after 
four days.

Larva
There are four larval instars. First instars are yellowish to 
reddish (Figure 4), and later instars are grayish to reddish, 
with black legs, head capsule, and prothoracic shield 
(Figure 5). Larvae are often covered with a sticky secretion 
to which fecal material adheres.

Figure 2.  Adult Lilioceris cheni. Credits:  Ted D. Center, USDA/ARS 
Invasive Plant Research Laboratory, Fort Lauderdale, FL. 

Figure 3.  Lilioceris cheni eggs. Credits:  Melissa C. Smith, USDA/ARS 
Invasive Plant Research Laboratory, Fort Lauderdale, FL.

Figure 4.  Lilioceris cheni first instar. Credits:  Gloria L. Witkus, USDA/ARS 
Invasive Plant Research Laboratory, Fort Lauderdale, FL

Figure 5.  Lilioceris cheni late instar larva Credits:  Melissa C. Smith, 
USDA/ARS Invasive Plant Research Laboratory, Fort Lauderdale, FL. 
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Pupa
Fully grown larvae enter the soil and produce a whitish 
oral secretion that hardens into a foam-like cocoon that is 
about 7 mm in length. Pupation occurs gregariously, often 
with several pupae clumped together within a matrix of 
the foam-like material that becomes covered with soil and 
other substances (Figures 6 and 7).

Life Cycle and Biology
Females deposit pale white, oblong eggs in loosely aggre-
gated clusters on the undersides of young, expanding leaves 
of air potato. The process of oviposition apparently deforms 
the expanding leaf causing it to curl at the edges becoming 
cup-like around the eggs (Figure 8).

Females deposit more than 1200 eggs on average during 
their lifetime. The eggs become yellowish as the embryo 
develops, and dark reddish eye spots appear mid-way 
through the incubation period. Embryonic development 
requires about four days. Larvae feed gregariously and 
skeletonize the leaves from the underside (Figures 9).

Young tender leaves are preferred but they also consume 
older, tougher leaves and are able to feed on the aerial 
bulbils. Complete development of the four instars requires 
about eight days, with each stage lasting about two days. 
When fully grown, larvae descend from the host plant and 
enter the soil where they produce a whitish oral secretion 
that hardens into a foam-like cocoon. Pupation occurs 
gregariously, often with several pupae clumped together 
within a matrix of this material. Adults emerge in 12 to 16 

Figure 6.  Lilioceris cheni pupal aggregation covered with soil particles.  
Credits:  William A. Overholt, UF/IFAS Indian River Research and 
Education Center, Fort Pierce, FL.

Figure 7.   Lilioceris cheni pupa within a partially removed cocoon. 
Credits:  Gloria L. Witkus, USDA/ARS Invasive Plant Research 
Laboratory, Fort Lauderdale, FL

Figure 8.  A deformed expanding air potato leaf. Credits:  Ted D. Center, 
USDA/ARS Invasive Plant Research Laboratory, Fort Lauderdale, FL. 

Figure 9.   An aggregation of late instar Lilioceris cheni larvae 
skeletonizing air potato leaves.
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days, begin mating after about 10 days, and initiate oviposi-
tion five days later. The adults live for five months or longer. 
Both adults and larvae feed on the foliage. 

Larvae can often be found in aggregations on the growing 
tips of air potato vines. The host plant senesces during 
the winter, forcing the adult beetles to go several months 
without food, presumably in diapause beneath leaf litter 
and other debris. The overwintered adults emerge in the 
spring, and females begin laying eggs.

Host
Extensive host range testing by scientists at the USDA/
ARS Invasive Plant Research Laboratory in Fort Lauderdale 
demonstrated that the air potato leaf beetle is a specialist 
feeder on air potato. It will not complete development on 
any other plant found in Florida and is only known to feed 
on Dioscorea bulbifera in its native range (Pemberton and 
Witkus 2010).

Importance
Larvae and adults of the air potato leaf beetle consume leaf 
tissue and occasionally feed on bulbils, thereby negatively 
affecting plant growth and reproduction. Damage to grow-
ing tips inhibits vine elongation and may reduce the ability 
of air potato to climb vertical structures. At initial release 
sites, extensive damage to air potato was evident within 
three months after the first release. 

Although it is too early to determine the long-term impacts 
of the beetle on air potato, initial results are very promising. 
If you think you have found this beetle in your area, please 
send a photograph for identification along with locality data 
(GPS coordinates preferred) to Paul.Pratt@ars.usda.gov and 
we will add this information to our locality map.

Selected References
Bell CR, Taylor BJ. 1982. Florida Wild Flowers and Road-
side Plants. Laurel Hill Press, Chapel Hill, N.C. 

Croxton MD, Andreu MA, Williams DA, Overholt WA, 
Smith JA. 2011. Geographic origins and genetic diversity of 
air-potato (Dioscorea bulbifera) in Florida. Invasive Plant 
Science and Management 4: 22-30. 

FLEPPC Plant List Committee. 2003. Florida Exotic Pest 
Plant Council’s 2003 list of invasive species. (27 August, 
2012). 

Hammer RL. 1998. Diognosis: Dioscorea. Wildland Weeds 
2: 8-10. 

Kimoto S, Gressitt JL. 1979. Chrysomelidae (Coleoptera) 
of Thailand, Cambodia, Laos and Vietman. I. Sagrinae, 
Donaciinae, Zeugophorinae, Melapodinae and Criocerinae. 
Pacific Insects 20: 191-256. 

Morton JF. 1976. Pestiferous spread of many ornamental 
and fruit species in south Florida. Proceedings Florida State 
Horticultural Society 89: 348-353. 

Overholt WA, Markle L, Meisenburg M, Raz L, Wheeler G, 
Pemberton R, Taylor J, King M, Schmitz D, Parks GR. 2008. 
Air Potato Management Plan. Florida Exotic Pest Plant 
Council. (27 August, 2012). 

Pemberton RW, Witkus GL. 2010. Laboratory host range 
testing of Lilioceris sp. near impressa (Coleoptera: Chryso-
melidae) - a potential biological control agent of air potato, 
Dioscorea bulbifera (Dioscoreaceae). Biocontrol Science and 
Technology 20: 567-587. 

Schmitz DC, Simberloff D, Hofstetter RL, Haller WT, 
Sutton D. 1997. The ecological impact of nonindigenous 
plants, pp. 39-61. In Simberloff D, Schmitz DC, Brown TC 
(editors), Strangers in Paradise: Impact and Management of 
Nonindigenous Species in Florida. Island Press, Washing-
ton, D.C. 467 pp. 

Tishechkin AK, Konstantinov AS, Bista S, Pemberton RW, 
Center TD. 2011. Review of the continental Oriental species 
of Lilioceris Reitter (Coleoptera, Chrysomelidae, Crioceri-
nae) closely related to Lilioceris impressa (F.). ZooKeys 103: 
63-83. 

Paul.Pratt@ars.usda.gov
http://www.fleppc.org/list/listbr03.pdf
http://www.fleppc.org/list/listbr03.pdf
http://www.fleppc.org/Manage_Plans/AirpotatoManagementPlan_Final.pdf


Air Potato Biological Control

http://bcrcl.ifas.ufl.edu/airpotatobiologicalcontrol.shtml[8/18/2014 11:11:07 AM]

Air Potato - How Biological Control
 Works
Learn about the research and control

 methods being developed to fight this

 invasive plant. More...

Identifying Air Potato
 Learn how to identify air potato. More...

 

Meet the Air Potato Leaf Beetle
 Learn about the recognition, basic biology,

 host specificity and ecology of this

 biological control agent. More...

Air Potato Beetle Release Program
 Land managers and home owners now

 are realizing the need to remove and stop

 the spread of air potato. More...

Air Potato Biological Control in the
 News
 Find air potato biological control in the

 news. More...

How to Obtain Air Potato Leaf
 Beetles
 Please complete the application for air

 potato leaf beetles for release on your

 property. More...

 

Resources

St Lucie County Cooperative Extension  Bitly for twitter:  http://bit.ly/V1LBFc

Solutions for Your Life

UF/IFAS Extension maintains an easy-to-use, comprehensive Web site, Solutions for Your Life.

http://bcrcl.ifas.ufl.edu/airpotatofiles/airpotatoworks.shtml
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Air Potato Vine (Dioscorea bulbifera) Infestation Site Record/                 
Air Potato Leaf Feeding Beetle (Lilioceris cheni) Request Form 

Data Collector’s Information 
Date: 

Name: 

Organization: 

Phone: 

Email: 

 

Infestation Site Information 
Location  

County: 

City/Town: 

Address or Park/Preserve Name (please include for all residential areas): 

Property Owner/Land Manager: 

Land Type (residential, park, conservation area, etc):  

Habitat Type (pinewoods, hardwoods, swamp, etc):  

GPS Coordinates   (use Map Datum WGS 84; decimal degrees: hddd.ddddd) example:  29.03444, -81.62561                                                                 

Latitude:                                                                 Longitude: 

Size/Density 

Approximate total size of the air potato vine infestation: 

Percent of the total area (above) covered by air potato vines (0-100%):  

Directions to site / other remarks: 

 

 

 

Please send data sheets to:        Dr. Eric Rohrig 
                                                         Email: Eric.Rohrig@freshfromflorida.com  
                                                         Fax: 352-395-4624 
                                                         Phone: 352-395-4744 
                                                         Florida Department of Agriculture - Division of Plant Industry 
                                                         1911 SW 34th Street  
                                                         Gainesville, Florida 32608 

mailto:Eric.Rohrig@freshfromflorida.com


 

Old World climbing fern is a non-native vine that is rapidly 

invading flatwoods, and hardwood and cypress swamps of 

southern and central Florida, and it is moving north. Since 

1993, the area infested in Florida has grown to nearly 

210,000 acres. (A related species, Japanese climbing fern - 

Lygodium japonicum-  is spreading south into central 

Florida, from the north.) Old World climbing fern smothers 

plants, including understory and canopy trees, and it creates 

thick mats of plant material on the ground. It is flammable 

and carries fire into the canopy and across wetlands. Land 

managers and property owners should be vigilant for these 

weeds. Early detection and elimination can significantly 

reduce control costs and efforts.  
 

 

How to Identify Old World Climbing Fern: Ferns never 

have flowers; they reproduce by spores. Fern spores are 

nearly invisible and easily spread by wind. When the plant 

is fertile, the spores are on some of the leaflets, which 

means that at different times a plant can have two leaflet 

forms: “sterile” and fertile. When fertile (at left on the 

picture below), the edges of the leaflets are fringed with 

tiny lobes of in-rolled leaf tissue that cover the spore-

containing structures. When sterile, the leaflets are oblong 

or lance-shaped, and slightly heart-shaped at the base 

where the stalk connects. Many leaflets make up a leaf, which is 2-5 inches long, and many leaves make up the “frond.” A 

frond can grow and twine to 120 feet long. The above-

ground stem is dark brown and wiry, and quickly forms 

thick horizontal and vertical mats.  
 

Where to Look: Old World climbing fern most 

commonly occurs in moist habitats, but also grows in 

shallow water and dry areas. Cypress wetlands, tree 

islands, floodplains, wet prairies, marshes, hammocks, 

edges of waterways, roadside ditches, and disturbed 

corridors are common habitats. Old World climbing fern 

has been found in Hillsborough, Polk, Lake, Seminole, 

and Volusia Counties, and south to the Keys. Because it 

produces millions of spores that spread by wind, water, 

and even animals, people and equipment, new infestations 

can arise great distances from existing populations. 
 

If you think you have this plant on your property, please contact the Central Florida Lygodium Strategy (CFLS) or the 

University of Florida’s Institute of Food and Agricultural Sciences (UF/IFAS). For CFLS, call Rosalind Rowe at 

407.389.4803 or email rrowe@tnc.org, or go to www.nature.org/centralfloridainvasives.  For UF/IFAS, call their 

Center for Aquatic & Invasive Plants at 352.392.1799, or go to plants.ifas.ufl.edu/education/whatisit.html. 

 

 

Find it . . . 

Lygodium microphyllum plant growing up the base 

of a small tree (the portion shown is about 2’ high). 

. . . Report it . . . 

Old World Climbing Fern (Lygodium microphyllum) 

Lygodium microphyllum leaflets—on the left are the 

fertile ones; the spores are along the edges. 



The application of herbicide is the most common 

method of controlling Old World climbing fern. 

Cutting vines will result in death of the vines above 

the cut location, but will not kill the rooted portion 

of the plant. Regrowth will generally occur from 

roots, even after burning. Flooding does not kill 

established vines but seems to prevent germination 

of spores. 

For small vines or low-growing patches:  Pull 
out by the root, if possible, and dispose (see Dis-
posal explained below), or spray the leaves until 
wet with a herbicide (see Herbicides instructions 
below). 

For large patches climbing into trees: Cut the 
plant at waist height (“poodle cut”), using a stick to 
pull vines away from underlying vegetation that you 

do not want to damage. Cut enough of the plant so that you leave a gap of 10-12 inches between the upper and lower 
portions of the vine. The plant will die above the cut, although it may still release spores. Treat the remaining rooted por-
tion of the plant with a herbicide as described below. 

Herbicides: Spot treatments are usually made with a backpack sprayer or other hand-
held sprayer. For best results, apply herbicides when plants are actively growing and not 
stressed by environmental conditions such as drought, flood or frost. Treat as much of 
the green parts of the plant as you can, spraying the leaves until wet. Use a herbicide 
that contains the active ingredient glyphosate (3-4 lb active ingredient per gallon) or 
metsulfuron methyl. Glyphosate products are usually applied at a concentration of 2.0% 
(volume of herbicide/volume of diluent). Metsulfuron methyl is applied at an equivalent 
of 2 oz of product (60% active ingredient) per 100 gal (0.6 g/gal). The two herbicides 
are also often applied together. Plants treated with glyphosate alone will begin dying 
within three weeks, while plants treated with metsulfuron methyl may take several 
months. If the ferns are in water or near water—where herbicide may end up directly in 
the water—you must use a product that is registered for use in aquatic sites.  

Remember: Federal law requires that anyone who applies a herbicide reads the entire label first and follows the label 

instructions. Also, most herbicides are not selective, so be careful to keep herbicide only on target plants! 

. . . Kill it. 

Disposal: Remove fern material from your equipment and your shoes, and then bag clothing until it can be washed. Bag 
all pulled fern material prior to transport and seal tightly. Never use fen material for mulching or composting because 
spores may remain viable. Never discard Old World climbing fern in natural areas.  

Products* Active Ingredient Dry Areas Only Water Areas OK 

Roundup Pro, GlyPro Plus, Glyphos  Glyphosate, 3lb/gal X  

Rodeo, Accord, AquaMaster, GlyPro Glyphosate, 4lb/gal  X 

Excort XP Metsulfuron methyl,  
60% flowable powder 

X  

*This is a sample, incomplete list of products available and reflects no preferences, guarantees or warranties for the items named.  

Herbicides available at retail garden supply or agricultural supply stores  

Touchdown Pro Glyphosate, 3lb/gal  X 

In all cases, several 
treatments probably  

will be necessary.  
Whether you pull out 

the weed or treat it 
with herbicide,  
you will need to  

monitor for re-sprouts  
or new growth.  

This  flyer was paid for by a grant from the Florida Exotic Pest Plant Council (FLEPPC)  

Kathy Craddock Burks Education and Outreach Fund. 
Other resources for photos and plant information include: 1) www.fleppc.org  (and click Plant Lists).; 2) www.plantatlas.usf.edu 

(and type Lygodium in the Search box); and 3) http://edis.ifas.ufl.edu/AG122 for the publication “Natural Area Weeds: Old World 

Climbing Fern (Lygodium microphyllum)” by Kenneth A. Langeland  

Treating the lower portion of L. microphyllum 

after performing a poodle cut. 
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Cogongrass (Imperata cylindrica) Biology, Ecology, and 
Management in Florida Grazing Lands1
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Cogongrass is found on every continent and is considered a 
weedy pest in 73 countries. In the U.S., cogongrass is found 
primarily in the Southeast. It was accidentally introduced 
into Alabama in the early 1900s, and purposely introduced 
as a potential forage and soil stabilizer in Florida (and other 
states) in the 1930s and early 1940s. However, soon after 
investigations began it was realized that cogongrass could 
be a weedy pest. Since its introduction, cogongrass has 
spread to nearly every county in Florida. In some cases, 
it has completely taken over pastures so that it is the only 
species present. This is a common thread where cogongrass 
invades; it quickly displaces desirable species and requires 
intensive management.

There are many reasons why cogongrass is such a prolific 
invader. It is a warm-season, perennial grass species with 
an extensive rhizome root system. In fact, at least 60% of 
the total plant biomass is often found below the soil surface. 
In addition to the rhizome root system, cogongrass adapts 
to poor soil conditions, and its fires burn so hot that they 
eliminate nearly all native species. Cogongrass is drought 
tolerant and has prolific wind-dispersed seed production. 
Additionally, it can grow in both full sunlight and highly 
shaded areas, although it is less tolerant to shade. 

Cogongrass spreads through its creeping rhizome system 
and seed production. The rhizomes can penetrate to a 
depth of 4 feet, but most of the root system is within the top 
6 inches of the soil surface. The rhizomes are responsible for 
long-term survival and short-distance spread of cogongrass. 
Long-distance spread is accomplished through seed pro-
duction. Seeds can travel by wind, animals, and equipment. 
Seed viability is significant in north Florida and other states 
of the Southeast; however, there are no confirmed cases of 
viable seed production in central and south Florida.

An established cogongrass stand invests heavily in its 
perennial root system. These infestations are capable of pro-
ducing over 3 tons of root biomass per acre. This extensive 
network of rhizomes is capable of conserving water while 
the top growth dies back during prolonged drought. This 
is essentially a survival mechanism to keep the rhizome 
system alive. Another key to cogongrass invasion is that the 
root system may produce allelopathic chemicals that reduce 
the competitive ability of neighboring plants. 

Identification
Several distinctive features aid in the identification of 
cogongrass. First, cogongrass infestations usually occur 
in circular patches. The grass blades tend to be yellow to 
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green in color (Figure 1). Individual leaf blades are flat and 
serrated, with an off-center prominent white midrib (Figure 
2). The leaves reach 2–6 feet in height. The seed head (Fig-
ure 3) is fluffy, white, and plume-like. Flowering typically 
occurs in spring or after disturbance of the sward (mowing, 
etc.). Seed heads range from 2 to 8 inches in length and can 
contain up to 3,000 seeds. Each seed contains silky-white 
hairs that aid in wind dispersal. When dug, the rhizomes 
(Figure 4) are white, segmented (have nodes), and are 
highly branched. The ends of the rhizome are sharp pointed 
and can pierce the roots of other plants. 

Forage Value
Cogongrass has been used in Southeast Asia as forage 
because it is the dominant vegetation on over 300 million 
acres. In these areas it was found that only very young 
shoots should be grazed or cut for hay. At this stage, the 
leaves lack sharp points and razor-like leaf margins. For 
about four weeks following a prescribed burn, crude 
protein of regrowth is comparable to bahiagrass. Crude 
protein of mature stands rarely attains the minimal 7% level 
needed to sustain cattle, making supplementation essential 
for livestock production. Cogongrass yields are relatively 
low, even under heavy fertilization, and usually do not 
exceed 5 tons per acre. 

Management
For many years researchers all over the world have studied 
cogongrass control. During this time nearly all available 
herbicides have been tested, but few effective products have 
been found. For example, all of the commonly used pasture 
herbicides such as metsulfuron, 2,4-D, triclopyr, Velpar, and 
other combinations have little to no activity on cogongrass. 
Only glyphosate (Roundup, etc.) and imazapyr (Arsenal, 
Stalker, etc.) herbicides have been found to be effective, but 
long-term control is rarely achieved. 

Figure 1.  Cogongrass plants are yellow to green in color. Note that the 
edges of the leaf tend to have more yellow than green. 
Credits:  G. Keith Douce, University of Georgia, www.forestryimages.
org. 

Figure 2.  Cogongrass leaves have serrated edges and a prominent, 
white, off-center midrib. 
Credits:  L. M. Marsh, Florida Department of Agriculture and Consumer 
Services, www.forestryimages.org. 

Figure 3.  Cogongrass seed heads are fluffy and white. Each plant 
produces nearly 3,000 seeds. 
Credits:  John D. Byrd, Mississippi State University, www.
forestryimages.org. 
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Imazapyr is an extremely effective herbicide that controls a 
variety of weeds, from herbaceous to woody species. One 
or two applications of imazapyr (0.75 lb/acre) will often 
effectively control cogongrass for 18–24 months. However, 
there are several disadvantages to using this herbicide. First, 
imazapyr will severely injure or kill forage grasses such as 
bermudagrass and bahiagrass. It also has a long soil half-life 
and will remain in the soil for several months after applica-
tion. This often leads to “bare ground” for up to 6 months 
in the application area because of the non-selective nature 
of this herbicide. Imazapyr also has the potential to move 
down slopes during periods of rainfall, killing or injuring 
other species in the runoff area (oaks and other hardwood 
trees are especially sensitive). Second, imazapyr can only be 
used as a “spot-treatment” with no more than 10% of the 
pasture area treated per year.

Similarly, glyphosate is also a non-selective herbicide that 
effectively controls a variety of weeds. Unlike imazapyr, 
glyphosate possesses very little to no soil activity. Non-
target effects caused by runoff during high rainfall events 
are not likely. Since glyphosate has no soil activity, it does 
not take very long for weeds or desirable grasses to reinfest 
the treated areas. Cogongrass will likely reinfest the area 
if only one application of glyphosate is applied during the 
same year. Research in Alabama has revealed that it takes 
approximately three years of two applications per year to 
reduce cogongrass rhizome biomass by 90%. 

Small Infestations
Early detection of cogongrass in any setting is extremely 
important. A young infestation will be much easier to treat 
and eradicate than established infestations. In this case, we 
would define a small patch as 20–30 feet or less in diameter. 
Even for a small patch, monitoring is required after the 
initial application to ensure that any re-sprouting is quickly 
treated. See Table 1 for specific timelines and suggested 
herbicide rates.

Large Infestations
Large infestations are 30 feet or larger in diameter. These 
types of infestations can be considered as established and 
likely have a large, intact root system. This will require more 
herbicide treatments to completely eradicate cogongrass. 
See Table 2 for specific timelines and suggested herbicide 
rates.

Integrated Management
Herbicide inputs alone are rarely successful in eradicating 
perennial species like cogongrass. In these cases, we need to 

use all of the tools we have to remove an unwanted species 
to reestablish a desirable species. This type of strategy is 
best employed in an area where cogongrass has long been 
established and is the predominant species present. See 
Table 3 for specific timelines and suggested herbicide rates. 

In general, burn the area infested with cogongrass in 
August to September. One to four months later, treat the 
burned area with a mixture of imazapyr and/or glyphosate. 
Take soil samples prior to spring tillage the next growing 
season to ensure that the soil pH is adequate for your 
desirable forage species. Till the treated area the following 
spring to a depth of at least 6 inches and prepare a seedbed. 

Consult with your local county Extension agent to consider 
your options for forage cultivars and fertility recommenda-
tions. Getting a good start on the desirable forage will help 
limit cogongrass reinfestations in your pasture. Continue 
to monitor this area in six-month intervals until the fourth 
year. Spot treat with glyphosate when necessary to remove 
any new cogongrass growth.

Figure 4.  Cogongrass rhizomes are segmented (have nodes) where 
new shoots are able to grow. 
Credits:  Chris Evans, River to River CWMA, www.forestryimages.org. 



4

Table 1.  Herbicide suggestions for small infestations of cogongrass in grazing areas. This includes both improved and native 
rangeland. These concentrations are good for mixing in small (3–30 gallon) sprayers. Please read the entire label of the suggested 
products prior to treating existing cogongrass stands.

Timing Herbicide Rate Application Notes

1st year Fall
(August-November)

1% Arsenal/Stalker
+ 0.25% non-ionic surfactant

Treat only 10% of the area to be grazed. 
No grazing restrictions, but do not cut for 
hay for 7 days. Read the herbicide label 
for mixing instructions.

3% glyphosate No grazing or haying restrictions. 
Read the herbicide label for mixing 
instructions.

0.5%   Arsenal/Stalker
+ 2% glyphosate+ 0.25% non-ionic   

surfactant

Treat only 10% of the area to be grazed. 
No grazing restrictions, but do not cut for 
hay for 7 days. Read the herbicide label 
for mixing instructions.

2nd year Spring
(monitor regrowth)

2–3% glyphosate See above.

Fall
(monitor regrowth)

2–3% glyphosate See above.

3rd year – until 
eradicated

Spring – Fall
(monitor regrowth)

Spot treat at the  above rates for 
the 2nd year.

Table 2.  Herbicide suggestions for large cogongrass infestations in grazing areas, including both improved and native rangeland. 
These suggestions are intended for large (>1000 gallon) sprayers. Please read the entire label of the suggested products prior to 
treating existing cogongrass.

Timing Herbicide Rate Application Notes

1st year Fall
(August-November)

48 oz/acre Arsenal/Stalker
+ 0.25% non-ionic surfactant

Treat only 10% of the area to be grazed. 
No grazing restrictions, but do not cut 
for hay for 7 days. Read the herbicide 
label for mixing instructions.

3 to 4 qt/acre glyphosate Do not graze for 8 weeks. Read the 
herbicide label for mixing instructions.

24 oz/acre Arsenal/Stalker
+ 2 qt/acre glyphosate 

+ 0.25% non-ionic surfactant

Treat only 10% of the area to be grazed. 
No grazing restrictions, but do not cut 
for hay for 7 days. Read the herbicide 
label for mixing instructions.

2nd year Spring
(monitor regrowth)

2–3% glyphosate No grazing or haying restrictions.

Fall
(monitor regrowth)

2–3% glyphosate No grazing or haying restrictions.

3rd year – until 
eradicated

Spring – Fall
(monitor regrowth)

Spot treat at above rates for the 2nd 
year.

See above.
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Table 3.  Control of cogongrass using an integrated approach. Adjust your timelines based on your location in Florida. For 
example, burning should be performed earlier in north Florida than in south Florida because of the first onset of a potential killing 
frost. Please read all herbicide labels prior to treating cogongrass for restrictions and mixing instructions. 

Timing Herbicide Rate Application Notes

1st year Summer – Fall
(August-November)

1. Burn Cogongrass fires burn extremely hot. Be 
sure to have firebreaks in place before 
attempting to burn cogongrass.

2. Apply herbicide:
24 oz/acre Arsenal/Stalker

+ 2 qt/acre glyphosate 
+ 0.25% non-ionic surfactant

Treat only 10% of the area to be grazed. 
No grazing restrictions, but do not cut for 
hay for 7 days. Read the herbicide label 
for mixing instructions.

3. Take soil samples. Have the soil pH tested at a reputable 
laboratory. Amend the soil as needed to 
grow desirable forage.

2nd year Spring 1. Tillage Prepare a seedbed for desirable forage 
species. Repeated tillage will help to 
desiccate any remaining cogongrass 
rhizomes.

2. Plant desirable forage. Please consult your local Extension 
agent for up-to-date recommendations 
on forage cultivars and fertility 
recommendations.

3rd year Spring
(monitor regrowth)

2–3% glyphosate No grazing or haying restrictions.

Fall
(monitor regrowth)

2–3% glyphosate No grazing or haying restrictions.

4th year 
– until 
eradicated

Spring-Fall
(monitor regrowth)

Spot treat at the above rates for the 3rd 
year.

See above.
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Common Name: Brazilian Pepper-tree 

Scientific Name: Schinus terebinthifolius

Family Name: Anacardiaceae, Sumac Family 

Florida’s natural ecosystems are being degraded by an 
invasion of non-native plants. This invasion is partially 
responsible for the declining numbers and quality of native 
biotic communities throughout Florida. 

Brazilian pepper-tree is one of the most aggressive of these 
non-native invaders. Where once there were ecologically 
productive mangrove communities, now there are pure 
stands of Brazilian pepper-trees. Scrub and pine flatwood 
communities are also being affected by this invasion. Nearly 
all terrestrial ecosystems in central and southern Florida are 
being encroached upon by the Brazilian pepper-tree. 

Land managers and home owners now are realizing 
the need to remove and stop the spread of Brazilian 
pepper-trees. 

HISTORY
Brazilian pepper-tree is a native of Argentina, Paraguay, and 
Brazil. It is thought to have been introduced into Florida 
around 1842-1849 as a cultivated ornamental plant. Schinus 
is the Greek word for mastic-tree, a plant with resinous sap, 

which this genus resembles. The species name terebinthi-
folius  is a combination of the genus name Terebinthus and 
the Latin word folia, leaf. It refers to the leaves of Brazilian 
pepper-tree that resemble the leaves of species in the genus 
Terebinthus. 

HABITAT
Brazilian pepper-tree is sensitive to cold temperatures, 
so it is more abundant in southern Florida and protected 
areas of central and north Florida. Brazilian pepper-tree 

Figure 1.  The Brazillian pepper-tree is an aggressive non-native 
invader that needs to be controlled throughout Florida.

http://edis.ifas.ufl.edu
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successfully colonizes native tree hammocks, pine flatlands, 
and mangrove forest communities. 

IDENTIFICATION
Seedlings
The cotyledons are simple with both the apex and the base 
having an obtuse outline. The margin is generally curved 
inward on one side. The first true leaves are simple with a 
toothed margin (Figure 2). The later leaves are compound 
(Figure 3). 

Mature Plant
Brazilian pepper-tree is a shrub or small tree to 10 m (33 
ft) tall with a short trunk usually hidden in a dense head of 
contorted, intertwining branches. The leaves have a reddish, 
sometimes winged midrib, and have 3 to 13 sessile, oblong 
or elliptic, finely toothed leaflets, 2.5 to 5 cm (1 to 2 in) long 
(Figure 3). Leaves smell of turpentine when crushed. The 
plants have separate male or female flowers and each sex 
occurs in clusters on separate plants. The male and female 
flowers are both white and are made up of five parts with 
male flowers having 10 stamens in 2 rows of 5 (Figure 4). 
Petals are 1.5 mm (0.6 in) long. The male flowers also have 
a lobed disc within the stamens. The fruits are in clusters, 
glossy, green and juicy at first, becoming bright red on 
ripening, and 6 mm (2.4 in) wide. The red skin dries to 
become a papery shell surrounding the seed.  The seed is 
dark brown and 0.3 mm (0.1 in) in diameter. 

Biology
Seedlings are flood-tolerant, but rapid change of water 
level up or down causes some mortality. About 20 percent 
of seedlings exposed to fire re-sprout. Flowering occurs 
predominantly from September through November. Male 
flowers last only 1 day. Female flowers last up to 6 days 
and are pollinated by insects. Fruits usually are mature by 
December. Birds and mammals are the chief means of seed 
dispersal. Seed viability is 30 to 60 percent and can last up 
to 2 months, but declines to 0.05 percent at 5 months. Many 
native species have a lower percentage of germination than 
Schinus. The high seed viability combined with animal 
dispersing agents may explain colonization by Brazilian 
pepper-tree in our native plant communities. 

Seedlings have a high rate of survival and some can 
be found all year. Any break in the tree canopy can be 

Figure 2.  Brazilian pepper seedlings.

Figure 3.  Leaves and fruits of mature Brazilian pepper-tree.

Figure 4.  Male and female flowers of mature Brazilian pepper-tree.

IMAGE_AA_AA219F01
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exploited by seedlings. Reproduction can occur 3 years after 
germination. Some trees can live for about 35 years. 

CONTROL
Using Herbicides
Herbicides are available that aid in the control of Brazilian 
pepper-trees (Table 1). Only those herbicides that are 
recommended for Brazilian pepper-tree control should be 
used. They are safe and effective when used correctly. It is 
illegal to use an herbicide in a manner inconsistent with 
the label’s instructions; therefore, read the label carefully 
and follow the instructions. 

Herbicide Application to Cut-Stump
Brazilian pepper-trees can be controlled by cutting them 
down and treating the stumps with herbicide. A saw should 
be used to cut the trunk as close to the ground as possible. 
Within 5 minutes, an herbicide that contains the active 
ingredient glyphosate or triclopyr should be applied as 
carefully as possible to the thin layer of living tissue, called 
the cambium, which is just inside the bark of the stump 
(Figure 5). 

The best time to cut Brazilian pepper-trees is when they 
are not fruiting because seeds contained in the fruits have 
the capability of producing new Brazilian pepper-trees. If 
Brazilian pepper-trees that have fruits attached are cut, care 
should be taken not to spread the fruits to locations where 
they can cause future problems. Fruiting Brazilian pepper-
trees can be controlled using a basal bark herbicide applica-
tion. Information about basal bark herbicide applications is 
described in the next section. 

Caution:  Avoid touching the tree’s cambium. A rash can 
result. Some individuals are very sensitive to touching only 
the leaves. Use proper protective gear when sawing the tree 
and applying the herbicides. 

Basal Bark Herbicide Application
Brazilian pepper-trees can be controlled using basal bark 
herbicide application. An application of an herbicide 
product that contains triclopyr ester is applied to the 
Brazilian pepper-tree’s bark between one half and one foot 
from the ground. Garlon 4® is diluted with a penetrating 
oil. Pathfinder II® is pre-mixed with a penetrating oil. The 
herbicide will pass through the bark. Therefore, girdling 
the tree’s trunk is not necessary and, in fact, may reduce 
the effectiveness. Once the basal bark treatment has 
been completed, it may take several weeks before there is 
evidence that the tree has been controlled. Defoliation and 
the presence of termites are indicators that the treatment  
has been successful.  

Basal bark treatments are most effective in the fall when 
the Brazilian pepper-trees are flowering. This is due to 
the high level of translocation occurring within the tree. 
Fruiting occurs during winter, and Brazilian pepper-trees 
that have been controlled using a basal bark  treatment may 
retain their fruit. This situation will require that the area be 
checked for seedlings on a regular basis.

Foliar Herbicide Application
Foliar herbicide application can be used on Brazilian 
pepper-tree seedlings.  An herbicide containing triclopyr or 
glyphosate is applied directly to the tree’s foliage. Results of 
a foliar application will be wilting of leaves. The herbicide 
will be translocated to other parts of the tree, thus effec-
tively controlling the Brazilian pepper-tree. 

Caution: Foliar applications require considerably more 
herbicide to control Brazilian pepper-tree. Also, damage 
to nearby plants resulting from wind drift of the herbicide 
should be avoided.

Biological Control
Currently, there are no biological controls that have been 
released in the United States for Brazilian pepper-tree. 
Over 200 insects have been identified that feed on Brazilian 
pepper-trees in the tree’s native land. However, in order for 
them to be considered as possible biological control agents, 
scientists must prove that they are specific to Brazilian 
pepper-trees. Effective biological control agents must be 
able to reproduce after introduction into the United States. 

Figure 5.  Brazilian pepper-tree stump showing location of the 
cambium layer.

TABLE_1_DOCUMENT_AA219
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University of Florida scientists have identified two insect 
species that may prove to be effective biological control 
agents, a sawfly and a thrips. The sawfly causes defoliation 
and the thrips feeds on new shoots. UF scientists expect au-
thorization to release these insects in the future. However, 
their effectiveness for controlling Brazilian pepper-trees in 
Florida is as yet unknown. 

For more information, see UF/IFAS EDIS publication ENY-
820 Classical Biological Control of Brazilian Peppertree 
(Schinus terebinthifolius) in Florida at http://edis.ifas.ufl.
edu/IN114 and EENY-270 Brazilian Peppertree Seed Wasp, 
Megastigmus transvaalensis (Hymenoptera: Torymidae) at 
http://edis.ifas.ufl.edu/IN453.

Table 1.  Herbicides and application methods for Brazilian pepper-tree control.
Active ingredient1 Application Methods Comments

Glyphosate Cut stump
Foliar

Some products available in small containers from retail garden 
suppliers.  Some products may be applied directly to water

Imazapyr (2 lb/gallon) Cut stump
Foliar (low volume)

Should only be applied by licensed herbicide applicators.

Triclopyr amine Cut stump
Foliar

Some products available in small containers from retail garden 
suppliers.  Some products may be applied directly to water

Triclopyr ester Cut stump
FoliarBasal bark

Available from agricultural suppliers. May not be applied directly to 
water.

1  Based on the acid.

IN114
IN114
IN453


Chinese Tallow
Chinese tallow, a small to medium-sized tree native to China, was introduced 
into the United States as an ornamental in the 18th century. In North and 
Central Florida, the tree has escaped cultivation and has invaded closed-
canopy forests, bottomland hardwood forests, lakeshores and wetlands. Insect 
herbivory on Chinese tallow is low in the U.S., and it offers little food value 
for native species. Chinese tallow can rapidly displace native vegetation in 
Florida wetlands by forming dense monospecific stands. The trees may also 
increase nutrient loading of aquatic systems through leaf drop and fast decay, 
which may lead to much higher concentrations of phosphorus, potassium, 
nitrates, zinc, manganese and iron in infested waterways. It is a fast growing tree, and its foliage becomes yellow 
to red during the fall. New growth on Chinese tallow begins as early as February and flowering lasts from March 
through May. Fruit ripens from August to November. The tree is deciduous, losing leaves during the autumn. Young 
trees establish a taproot system and are able to withstand extended periods of drought. Its primary seed vectors are 
birds (pileated woodpeckers have been observed eating the seed) and moving waters (tests show seed viability even 
after several weeks of floating in water). 
 
Why Chinese tallow must be managed: 
Chinese tallow is adaptable to growing in most soils from moderately wet to dry, saline to fresh. It is now widespread 
in Florida along roadside ditches, coastal areas and streams, often forming dense thickets. It readily colonizes low-
lying areas, and also thrives in upland, better-drained areas in and near towns. It can colonize open sites or invade 
closed-canopy forests. The rapid growth and spread of this species represents a significant threat to Florida’s aquatic 
and upland environments.

Because of its aggressive growth rate, never 
plant Chinese tallow trees. There are native 
trees that provide shade and do not harm the 
environment. Possession of Chinese tallow 
with the intent to sell, transport or plant is 
illegal in Florida. 

Flower spikes                  Fall foilage and “popcorn” fruit  

Weed alert
Chinese tallow
(Sapium sebiferum)

Florida Fish and Wildlife
Conservation Commission
MyFWC.com



Chinese tallow, a deciduous tree to 16 mm (52 ft), has a fast rate of growth maturing in 3-5 
years. The tree flowers in spring, sets fruit in late-summer and early fall with an average of 
100,000 per tree. Seeds are bird-dispersed. Untreated stumps and roots can sprout. 

Distribution 
Established in the outer coastal plain of South Carolina and adjacent North Carolina, south 
to Florida, and west to eastern Texas. Native to Eastern Asia. 

Look at first:
n  open fruit capsules that look like popcorn
n  seeds with a white waxy coating
n  oval, aspen-like leaves

Leaves: simple, alternate and 
broadly ovate, 3-6 cm (1-2.5 
in) wide. Leaf blades pinnately 
veined and broadly ovate, with 
broadly rounded bases. Petioles 
slender, mostly about 2-5 cm (1-
2 in.) long. 

Flowers: small, yellow, 
borne on spikes to 20 cm 
(8 in.) long, with 2-3 sepals 
(petals absent) and 2-3 
stamens or 3 styles.  
Female flowers on 
lower spike, male 
flowers above. 
 
Fruits: a three-lobed 
capsule, 1 cm (0.5 in) wide 
with one seed in each lobe.  
Dull white seeds are covered 
with vegetable tallow, a white 
waxy coating. 

 Synonymy: Croton sebiferus L.,  
 Stillingia sebifera, Triadica sebifera

(Sapium sebiferum) Chinese Tallow

Illustration courtesy of University 
of Florida, Center for Aquatic and 
Invasive Plants 

Florida Fish and Wildlife 
Conservation Commission

Division of Habitat and Species Conservation
Invasive Plant Management Section
620 South Meridian St.
Tallahassee, FL 32399-1600
850-487-3796

MyFWC.com
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Introduced and Invasive Vertebrates in Florida—Online Resources for Managers 
Supplement to NCFL CISMA Workshop—October 23, 2014 

 
Prepared by: Dr. Steve A. Johnson, Associate Professor, Dept. of Wildlife Ecology, University of Florida 

 

Invasive Species Websites of General Interest 

Florida Invasive Species Partnership—FISP: This website is an invaluable resource for land 
managers in Florida. An excellent resource provided by FISP is its “Florida Landowners Incentives 
Program”, which lists more than 25 potential sources of funds available to managers of private and 
public lands for control of invasive species. Other features of this site include an up-to-date calendar of 
events and news on invasive species, details for Florida’s Cooperative Invasive Species Management 
Areas, and information on reporting and mapping observations of invasive plants and animals. This is a 
MUST VISIT site for anyone responsible for managing Florida’s natural areas! 

http://www.floridainvasives.org/index.html  

 
The National Invasive Species Council—NISC: NISC is consortium of US federal agencies working 
together to address a myriad of invasive species nationally. NISC provides high-level interdepartmental 
coordination of federal invasive species actions and works with other federal and non-federal groups to 
address invasive species issues at the national level. Be sure to check out the 2008-2012 National 
Invasive Species Management Plan, which can be downloaded from NISC. 
 http://www.invasivespecies.gov/index.html  
 

INVASIVES.ORG Center for Invasive Species and Ecosystem Health: The University of Georgia, in 
partnership with the USDA, hosts this great website and it’s worth a visit. There you will find links to 
species profiles and a diversity of reports and publications, a library of digital images, and much more. 
This site provides information on invasive plants, invertebrates, vertebrates, and diseases. Click the 
“Maps” button at the top of the home page to go to the EDDMapS where you can report observations of 
introduced animals and plants. You will want to bookmark this web page for sure. 
 http://www.invasive.org/  
 

USDA National Invasive Species Information Center: This site is a “gateway to invasive species 
information; covering Federal, State, local, and international sources.” Although the information 
provided here for invasive vertebrates is relatively sparse, it is a great source of information for invasive 
insects, plants, and aquatic species. It also includes links to recent news and events on invasive species 
from a national perspective. 
 http://www.invasivespeciesinfo.gov/index.shtml   

 
eXtension: “eXtension is an interactive learning environment delivering the best, most researched 
knowledge from the smartest land-grant university minds across America.” This site provides resources 
for a variety of species of North American wildlife, including invasive vertebrates such as feral hogs and 
armadillos. There is also a great deal of additional information potentially valuable to natural resource 
managers. 
 http://www.extension.org/  

http://www.floridainvasives.org/index.html
http://www.invasivespecies.gov/index.html
http://www.invasive.org/
http://www.invasivespeciesinfo.gov/index.shtml
http://www.extension.org/
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Florida Fish and Wildlife Conservation Commission—Nonnative Species: This site provides a 
general background on invasive species and the problems they cause, numerous links to invasive species 
resources, and rules and regulations governing non-native animals in Florida. This FWC site is especially 
valuable because it is the clearinghouse for information on the status of introduced animals in Florida. 
Here you will also find brief profiles for virtually all of the state’s introduced animals. 

http://www.myfwc.com/nonnatives  
 
 

Species Profiles and Management Resources 
eXtension 

• Feral Hogs: http://www.extension.org/feral_hogs   
• Armadillos: http://www.extension.org/pages/8781/armadillo-damage-management#.Uo6eGuIyga8   

 

Berryman Institute 
 Feral Hogs: http://www.berrymaninstitute.org/pdf/Managing%20Wild%20Pigs%205-2010.pdf  

 Coyotes: http://www.berrymaninstitute.org/pdf/Mastro-coyote-addendum.pdf  

 
Internet Center for Wildlife Damage Management 

• Armadillos: http://icwdm.org/handbook/mammals/armadillos.asp 
• European Starlings: http://icwdm.org/handbook/birds/EuropeanStarlings.asp  

 
Florida Fish & Wildlife Conservation Commission 

• Armadillos: http://myfwc.com/wildlifehabitats/profiles/mammals/land/armadillo/ 
• Coyotes: http://myfwc.com/wildlifehabitats/profiles/mammals/land/coyote/faqs/ 
• Outdoor Cats: http://myfwc.com/wildlifehabitats/nonnatives/mammals/feral-cats/   
• Feral Hogs: http://myfwc.com/media/2102702/6staffreport-wildhog_presentation.pdf 
• Feral Hogs: http://myfwc.com/wildlifehabitats/profiles/mammals/land/wild-hog/  
• Mallard/Mottled Ducks: http://myfwc.com/wildlifehabitats/profiles/birds/waterfowl/mottled-

ducks/  
• Mallard Ducks: http://myfwc.com/license/wildlife/nuisance-wildlife/mallard-control/ 

 
University of Florida Institute of Food and Agricultural Sciences 

 Armadillos: http://edis.ifas.ufl.edu/uw362 

 Coyotes: http://edis.ifas.ufl.edu/uw127  

 Feral Hogs: http://edis.ifas.ufl.edu/uw322  

 Iguanas: http://edis.ifas.ufl.edu/in528  

 Sacred Ibis: http://edis.ifas.ufl.edu/pdffiles/UW/UW31200.pdf  

 Purple Swamphen: http://edis.ifas.ufl.edu/uw317 & http://edis.ifas.ufl.edu/uw315  

 European Starling: http://edis.ifas.ufl.edu/uw300  

 Cuban Treefrog: http://ufwildlife.ifas.ufl.edu/cuban_treefrog_inFL.shtml & 
http://edis.ifas.ufl.edu/uw259  

 Cane (Bufo) Toad: http://edis.ifas.ufl.edu/uw345 

 Burmese Python: http://edis.ifas.ufl.edu/uw333 & http://edis.ifas.ufl.edu/uw286  

 
Florida Museum of Natural History 

 Iguanas: http://www.flmnh.ufl.edu/herpetology/kk/pdf/2007_Krysko_et_%20al-
Iguana_iguana.pdf  

http://www.myfwc.com/nonnatives
http://www.extension.org/feral_hogs
http://www.extension.org/pages/8781/armadillo-damage-management
http://www.berrymaninstitute.org/pdf/Managing%20Wild%20Pigs%205-2010.pdf
http://www.berrymaninstitute.org/pdf/Mastro-coyote-addendum.pdf
http://icwdm.org/handbook/mammals/armadillos.asp
http://icwdm.org/handbook/birds/EuropeanStarlings.asp
http://myfwc.com/wildlifehabitats/profiles/mammals/land/armadillo/
http://myfwc.com/wildlifehabitats/profiles/mammals/land/coyote/faqs/
http://myfwc.com/wildlifehabitats/nonnatives/mammals/feral-cats/
http://myfwc.com/media/2102702/6staffreport-wildhog_presentation.pdf
http://myfwc.com/wildlifehabitats/profiles/mammals/land/wild-hog/
http://myfwc.com/wildlifehabitats/profiles/mammals/land/wild-hog/
http://myfwc.com/wildlifehabitats/profiles/birds/waterfowl/mottled-ducks/
http://myfwc.com/wildlifehabitats/profiles/birds/waterfowl/mottled-ducks/
http://myfwc.com/license/wildlife/nuisance-wildlife/mallard-control/
http://edis.ifas.ufl.edu/uw362
http://edis.ifas.ufl.edu/uw127
http://edis.ifas.ufl.edu/uw322
http://edis.ifas.ufl.edu/in528
http://edis.ifas.ufl.edu/pdffiles/UW/UW31200.pdf
http://edis.ifas.ufl.edu/uw317
http://edis.ifas.ufl.edu/uw315
http://edis.ifas.ufl.edu/uw300
http://ufwildlife.ifas.ufl.edu/cuban_treefrog_inFL.shtml
http://edis.ifas.ufl.edu/uw259
http://edis.ifas.ufl.edu/uw345
http://edis.ifas.ufl.edu/uw333
http://edis.ifas.ufl.edu/uw286
http://www.flmnh.ufl.edu/herpetology/kk/pdf/2007_Krysko_et_%20al-Iguana_iguana.pdf
http://www.flmnh.ufl.edu/herpetology/kk/pdf/2007_Krysko_et_%20al-Iguana_iguana.pdf
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University of Nebraska 

 Outdoor Cats: http://ianrpubs.unl.edu/live/ec1781/build/ec1781.pdf  

 
American Bird Conservancy 

 Outdoor Cats: http://www.abcbirds.org/abcprograms/policy/cats/index.html 
 
US Department of Agriculture 

 Feral Hogs: http://www.aphis.usda.gov/wildlife_damage/feral_swine/  

 Feral Hogs (Immunocontraception) : 
http://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1102&context=icwdm_usdanwrc  

 European Starlings: 
http://www.aphis.usda.gov/wildlife_damage/blackbirds_and_starlings/index.shtml  

 
Cornell Lab of Ornithology 

 European Starlings: http://nestwatch.org/learn/nest-box-resource-center/managing-house-
sparrows-and-european-starlings/  

 

Education and Training Resources 
University of Florida Institute of Food and Agricultural Sciences 

 UF Wildlife: This is a website with information about invasive vertebrates, their natural history, 
and management. Online guides to Florida’s Snakes and Florida’s Frogs & Toad can be found 
here too, as well as resources for educators. Be sure to check out the page for the Invader 
Updater (click the “Invasive Vertebrates” link), a quarterly newsletter focused primarily on 
providing information on invasive vertebrate animals in Florida and the southeastern US.  
http://ufwildlife.ifas.ufl.edu/  

 Reptile Early Detection and Documentation (REDDy): This is a free, online training module 
focused on identification and reporting of observations on large constrictors and carnivorous 
lizards in Florida. Numerous supplemental resources are provided. 
http://ufwildlife.ifas.ufl.edu/reddy.shtml  

 Buyers Guide to Pet Reptiles: This brochure offers advice on the purchase of pet reptiles. It is 
available as a tri-fold brochure at the second link below. 
http://edis.ifas.ufl.edu/uw357  
http://ufwildlife.ifas.ufl.edu/pdfs/PARC%20pet%20buyers%20guide.pdf  

 Options for Unwanted Pets: This brochure offers advice on suitable options for unwanted exotic 
pets. A similar version is available as a tri-fold brochure at the second and third links below. 
http://edis.ifas.ufl.edu/uw353 
http://edis.ifas.ufl.edu/pdffiles/UW/UW35300.pdf  
http://ufwildlife.ifas.ufl.edu/pdfs/PARC%20Pet%20Brochure.pdf  

 
The Nature Conservancy 

 Python Patrol: The Nature Conservancy conducts workshops that provide participants with 
hands-on training for safe and effective methods to capture large constrictors. 
http://www.nature.org/ourinitiatives/regions/northamerica/unitedstates/florida/howwework/s
topping-a-burmese-python-invasion.xml  

 
 

http://ianrpubs.unl.edu/live/ec1781/build/ec1781.pdf
http://www.abcbirds.org/abcprograms/policy/cats/index.html
http://www.aphis.usda.gov/wildlife_damage/feral_swine/
http://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1102&context=icwdm_usdanwrc
http://www.aphis.usda.gov/wildlife_damage/blackbirds_and_starlings/index.shtml
http://nestwatch.org/learn/nest-box-resource-center/managing-house-sparrows-and-european-starlings/
http://nestwatch.org/learn/nest-box-resource-center/managing-house-sparrows-and-european-starlings/
http://ufwildlife.ifas.ufl.edu/
http://ufwildlife.ifas.ufl.edu/reddy.shtml
http://edis.ifas.ufl.edu/uw357
http://ufwildlife.ifas.ufl.edu/pdfs/PARC%20pet%20buyers%20guide.pdf
http://edis.ifas.ufl.edu/uw353
http://edis.ifas.ufl.edu/pdffiles/UW/UW35300.pdf
http://ufwildlife.ifas.ufl.edu/pdfs/PARC%20Pet%20Brochure.pdf
http://www.nature.org/ourinitiatives/regions/northamerica/unitedstates/florida/howwework/stopping-a-burmese-python-invasion.xml
http://www.nature.org/ourinitiatives/regions/northamerica/unitedstates/florida/howwework/stopping-a-burmese-python-invasion.xml
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Florida Fish and Wildlife Conservation Commission 

 FWC Pet Amnesty Program: The FWC conducts several “Pet Amnesty” events each year 
throughout the state. Anyone is allowed to surrender unwanted, exotic pets (no dogs, cats, etc.) 
with no questions asked. After a veterinarian examines each animal, those deemed healthy are 
sent home with pre-approved, adoptive parents. FWC can also help place needy animals with 
adopters upon request. 

 http://myfwc.com/wildlifehabitats/nonnatives/amnesty-day-events/  
 

National Park Service 
 “Don’t Let It Loose”: This educational campaign provides numerous resources for educators on 

the issue of invasive species. The curriculum consists of numerous classroom activities targeted 
at middle school-aged students. “Interactive games and classroom activities instill students with 
the importance of responsible pet selection and ownership.” 
http://www.nps.gov/ever/forteachers/dlil.htm  

 

Aquatic Nuisance Species Task Force 
 Habitattitude: This program is a partnership among several federal agencies—the USFWS is the 

lead—and the pet industry to educate the public about not releasing nonindigenous fish and 
aquatic plants. 
http://www.habitattitude.net/  

 

Center for Invasive Species and Ecosystem Health 

 Early Detection & Distribution Mapping System—EDDMapS: Developed by the University of 
Georgia with support from several federal agencies, EDDMapS is the portal for reporting and 
mapping observations of nonindigenous animals and plants in Florida. Here you can report 
observations and check current distribution maps for introduced plants and animals. You can 
also download smartphone apps for reporting your observations.  
http://www.eddmaps.org/  

 
 
I hope you find these resources useful. If you have any suggestion, such as websites to add, please don’t 
hesitate to email me at tadpole.ufl.edu.  

http://myfwc.com/wildlifehabitats/nonnatives/amnesty-day-events/
http://www.nps.gov/ever/forteachers/dlil.htm
http://www.habitattitude.net/
http://www.eddmaps.org/


  Nonnative Lizards  

Nile Monitor 4 to 6 ft. Brown/yellow body bands, forked black/blue tongue, long sharp claws 

Green Anole 5 to 8 in. 

American Alligator 6 to 9 ft. 
(juvenile pictured) 

Florida Scrub Lizard 
3.5 to 5.5 in. 

Eastern Fence Lizard  
3.5 to 7.5 in. 

Bill Bayless 

Bill Bayless 

Black Spinytail Iguana  
2 to 4 ft. 
Gray to tan body with well-
defined black bands 
 

Cuban Knight Anole  
13 to 19.5 in. 
Changes from bright green 
to brown, yellow facial band  

Northern Curly-Tailed  
Lizard 7 to 10.5 in. 
Gray to tan with curled tail 

Green Iguana 4 to 6 ft. 
Vibrant shades of green  
become dull with age. Males 
have larger spikes along back. 

Black and White Tegu  
2 to 3 ft. 
Dark bands with plentiful 
white dots between them 

 Nonnative Reptiles in South Florida 
Identification Guide 

 
• The nonnative reptiles shown here are native to Central and South America, Asia, and 

Africa. They were introduced to south Florida by human activity.  
• Invasive species harm native species through direct predation, competition for resources, 

spread of disease, and disruption of natural ecosystems. Many of the nonnative reptiles on 
this guide are, or have the potential to become, invasive.  

• Use this guide to identify invasive species and immediately report sightings of the black 
and white tegu, Nile monitor, and all invasive snakes to 1-888-IVE-GOT1. Take a 
photo and note the location relative to street intersections or with a GPS if possible. 

• More photos can be found at www.flmnh.ufl.edu/herpetology/herpetology.htm. 
• Be certain that an animal is a nonnative species before removing it. Warning—most 

reptiles will bite or scratch if provoked. 

Nonnative species are  
sometimes confused with 
the Florida natives shown 
because their colorations 

and patterns are very  
similar. Pay attention to the 
distinct characteristics and 
typical adult sizes listed on 

this guide to avoid  
confusion when you  

encounter these animals.  

Institute of Food and Agricultural Sciences  
IFAS Publication Number WEC-291 

 

Ianare Sevi, Wiki Commons Project 

Brown Anole  
5 to 9 in. 
Color changes from  
yellowish tan to brown. 

Ianaré Sévi  

NATIVE  
Look-a-Likes 

David Barkasy William Flaxington 



 

 

Nonnative Snakes 

Sometimes confused with these NATIVE snakes: 

Note that invasive snakes are much heavier-bodied than most natives and always have smooth, shiny scales.  
Cottonmouths and rattlesnakes have a more distinctly triangular head than the invasive snakes. 

All photos are property of University of Florida unless otherwise noted. 

Bjorn Lardener, Colorado State University 

Lutz Dirksen, USGS 

Boa Constrictor 
6 to 9 ft. 
Tan oval spots, reddish-brown tail                   

Green Anaconda 
13 to 15 ft. 
Green body, large round dark spots, 
eye stripes    

Yellow Anaconda 
6 to 9 ft. 
Yellow body, large dark spots, five dark 
stripes on top of head 

Eastern Indigo 
Snake 5 to 6 ft. 

Brown Watersnake 
3.5 to 4.5 ft. 

Cottonmouth 
2.5 to 3 ft. 

Corn Snake 
1.5 to 3.5 ft. 

Eastern Diamond-
back Rattlesnake  

Burmese  
Python 
10 to 12 ft. 
Tan body with  
dark blotches 
that do not 
touch, dark 
and light 
wedges  
beneath the 
eye 

Reticulated 
Python 
14 to 18 ft. 
Distinct  
reddish eyes, 
tan body with 
dark brown  
net-like  
markings with 
yellow and 
white accents  

African  
Python 
10 to 12 ft. 
Tan to grey 
body with  
irregular dark 
spots, dark 
and light 
wedges  
beneath the 
eye 

Ball Python 
2 to 4 ft. 
Large 
brownish spots 
outlined in light 
cream color 
against a dark 
brown or black 
body   

Report sightings of the nonnative snakes shown above to www.IveGot1.org  or 1-888-IVE-GOT1  (1-888-483-4681) 

3 to 5 ft. 
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Florida Invader: Tegu Lizard1

Steve Johnson and Monica McGarrity2
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2. Steve A. Johnson, associate professor and Extension specialist, Department of Wildlife Ecology and Conservation and Gulf Coast Research and Education 
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University of Florida, IFAS, Florida A. & M. University Cooperative Extension Program, and Boards of County Commissioners Cooperating. Millie 
Ferrer-Chancy, Interim Dean

Figure 1. Black-and-white Tegu (Tupinambis merianae), 
also known as the Giant Argentine Tegu Credits: Mauro 
Teixeiro, Jr., Universidade de São Paolo, Brazil

 

Report tegu lizard sightings immediately:

1-888-IveGot1 (1-888-483-4681; live animals 
only)

www.IveGot1.org (provide photos if possible)

 

 

The Black-and-white or Giant Argentine Tegu 
(Tupinambis merianae), native to South America, 
has become established in the Balm-Wimauma 
(southeast of Tampa) and Homestead (south of 
Miami) areas due to releases or escapes of pets. 

Individual lizards belonging to several tegu species 
have also been captured in other areas in Florida. 
These large lizards grow to 4–5 feet long. Like Nile 
Monitor lizards, tegus are likely to eat the eggs and 
young of ground-nesting birds and turtles and could 
impact threatened and endangered species, including 
Gopher Tortoises. They are opportunistic predators 
and consume a variety of small prey as well as plant 
matter and carrion (dead animals). Black-and-white 
Tegus inhabit dry, upland areas with sandy soils, 
including natural, urbanized, and agricultural areas. 
Tegus could potentially become an agricultural pest 
or a source of bacterial contamination of food crops. 
These lizards may dig burrows, but also frequently 
invade the burrows of native Gopher Tortoises. They 
remain underground during late fall and winter 
months. Females lay approximately 5 eggs per clutch 
up to twice per year. Lifespan is 15–20 years.
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Figure 2. The head and neck of a tegu are much thicker 
than those of a Nile Monitor. The fleshy, forked tongue is 
red. In young animals, the head is greenish (as shown 
here). Credits: Mario Sacramento, Universidade de 
Alfenas, Brazil

Figure 3. The body of Black-and-white Tegus is grayish 
and marked with dark bands with abundant light spots in 
between. Other tegu species are similarly marked, but 
base coloration may vary (as shown in Fig. 4).  Credits: 
Mario Sacramento, Universidade de Alfenas, Brazil

Figure 4. Several tegu species have been found in Florida, 
including the Red Tegu (shown here) and the Gold Tegu, 
which has a yellow-tan base color. Credits: Patrick Lynch, 
South Florida Water Management District, 2009

program, also known as REDDy. For more 
information, visit 
http://ufwildlife.ifas.ufl.edu/reddy.shtml.



Some Resources for Identifying and 
Controlling Invasive Exotic Plants1 

 
 

 
Burks, K.C.  2003.  Plant Identification Tips:  Upland and Wetland Invasive Exotics.  Florida 
Department of Environmental Protection, Bureau of Invasive Plant Management.  
http://floridainvasives.org/toolbox/IDtipsUpland03.pdf 
 
Miller,James H.  2003.  Nonnative Invasive Plants of Southern Forests:  A Field Guide for 
Identification and Control.  U.S. Department of Agriculture, Forest Service, Southern Research 
Station, Asheville, N.C., Gen. Tech. Rep. SRS-62.  93pp.  
http://www.srs.fs.usda.gov/pubs/gtr/gtr_srs062/  To request a printed copy, call 828-257-4830, 
or email pubrequest@fs.fed.us and ask for GTR-SRS-62. 
 
Miller, James H., Erwin B. Chambliss and Nancy J. Loewenstein.  2010.  A Field Guide for the 
Identification of Invasive Plants in Southern Forests, United States Department of Agriculture, 
Forest Service, Southern Research Station General Technical Report SRS–119.  126 pp.  
http://www.srs.fs.usda.gov/pubs/35292  Hardcopies available without charge from the 
Southern Research Station, 200 W.T. Weaver Blvd., Asheville, NC  28804. 
 
Florida Department of Agriculture and Consumer Services, Florida Forest Service, Invasive 
Non-native Plants, http://www.freshfromflorida.com/Divisions-Offices/Florida-Forest-
Service/Our-Forests/Forest-Health/Invasive-Non-native-Plants  

Florida Exotic Pest Plant Council Invasive Plant Lists, http://www.fleppc.org/list/list.htm 

Florida Fish and Wildlife Conservation Commission, Invasive Plant Management Section, 
http://myfwc.com/wildlifehabitats/invasive-plants/ 

Florida Natural Areas Inventory, Invasive Species, http://www.fnai.org/invasivespecies.cfm 

United States Department of Agriculture, National Agricultural Library, National Invasive 
Species Information Center, Florida, http://www.invasivespeciesinfo.gov/unitedstates/fl.shtml 

University of Florida/IFAS Center for Aquatic and Invasive Plants, http://plants.ifas.ufl.edu/ 

University of Florida/IFAS Extension Publications, http://edis.ifas.ufl.edu/  

 

1 Prepared by Dr. Bob Stamps (rstamps@ufl.edu), Professor of Environmental Horticulture and Cut Foliage 
Extension Specialist, University of Florida, Institute of Food and Agricultural Sciences, Department of 
Environmental Horticulture, Mid-Florida Research and Education Center, 2725 S. Binion Road, Apopka, FL 32703 

                                                     



UF/IFAS Forest Stewardship Extension Publications on EDIS: 
 

http://edis.ifas.ufl.edu/TOPIC_Forest_Management_and_Stewardship 
 

• Assessing the Economic Feasibility of Short-Rotation Woody Crops in Florida  
• Assessment and Management of Hurricane Damaged Timberland  
• Beyond the Trees: A Systems Approach to Understanding Forest Health in the Southeastern United States  
• Conservation Easements: Options for Preserving Current Land Uses  
• Cooperation and Communication: Benefits for Non-Industrial Private Forest Landowners  
• Dead Wood: Key to Enhancing Wildlife Diversity in Forests  
• Forest Management in the Interface: Forest Health  
• Forest Management in the Interface: Practicing Visible Stewardship  
• Forest Resource Information on the Internet: Connecting to Today's On-line Resources  
• Improving, Restoring, and Managing Natural Resources on Rural Properties in Florida: Sources of Financial 

Assistance  
• Improving, Restoring, and Managing Wildlife Habitat in Florida: Sources of Technical Assistance for Rural 

Landowners  
• Longleaf Pine Regeneration  
• Making the Most of Your Mast  
• Management Practices to Support Increased Biodiversity in Managed Loblolly Pine Plantations  
• Opportunities for Uneven-Aged Management in Second Growth Longleaf Pine Stands in Florida  
• Ownership Succession: Plan Now for the Future of Your Land  
• Pre-Commercial Thinning Loblolly Pines – Does It Pay?  
• Selecting a Consulting Forester  
• Steps to Marketing Timber  
• Stewardship Ecosystem Services Study Series: Assessing Forest Water Yield and Purification Ecosystem 

Services in the Lower Suwannee River Watershed, Florida  
• Stewardship Ecosystem Services Study: Carbon Stores on Florida Forest Stewardship Program Lands  
• Ten Tips for Encouraging the Use of Your Pine Plantations By Game Species  
• Ten Tips for Increasing Wildlife Biodiversity in Your Pine Plantations  
• The Green Value of Your Woods: A Summary of Ecosystem Services Provided by Forest Stewardship Lands 

in Florida 
• Thinning Southern Pines - A Key to Greater Returns  
• Tips for Integrating Land and Wildlife Management: Deer in Forests  
• Tips for Integrating Land and Wildlife Management: Quail and Timber  
• Using Soils to Guide Fertilizer Recommendations for Southern Pines  
• What is in a Natural Resource Management Plan?  
• What to Expect in a Forest Inventory  
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Blanton's Longleaf  
Container Nursery 

Jason Blanton 
(850) 973-2967 

blantonsnursery@earthlink.net 
 

 
 
 

Frankie Hall 
(352) 374-1542 

 

 
National Wild 

Turkey 
Federation 

www.floridanwtf.org 
www.nwtf.org 

 
 
 
 
 
 
 
 
 

(850) 222-5646 
info@forestfla.org 

 
 
 

 
 

 
 
 

Wayne Bell 
(229) 985-0321 
(800) 633-4506 

Mobile: (229) 873-4316 
wbell@interforestry.com 

 
 

 

Forest 
Environmental 
Solutions, LLC 

Joseph Gocsik 
( 352) 206-8776 

    JOE@FESFL.com 

 

Southern 
Forestry 

Consultants 
 

Monticello, FL office: (850)-997-6254 
Quincy, FL office: (229) 246-5785 
Northwest FL office: (334) 393-7868 

 
 
 
 
 

Ray Horne 
 (352) 485-1924 

rhorne1964@earthlink.net 
 

 
 
 
 

Alan Jaye 
(334) 830-1677 

ajaye@greencirclebio.com 

 

 

McGowan Forestry 
Babe McGowan 

(229) 376-0581 
babemcgowan@gmail.com 

 

American 
Forest 

Management, Inc. 
 

Alachua Office: (386) 518-6344 
13570 NW 101st Drive, Suite 500 
Alachua, FL 32615 
 

Marianna Office: (850) 526-5110 
4962 Old Spanish Trail 
Marianna, FL 32448 
 

Americanforestmanagement.com 
 

 
 
 
 
 

 
 
 
 
 

 

THANKS to our SPONSORS for their support of 
2015 Florida Forest Stewardship Program Events 
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