SUMMARY

Invasive exotic plants are aggres-
sively competing with native plant
species in Florida. In some situa-
tions, infested habitats will no
longer support native wildlife, and
endangered plants and animals are
being pushed closer to extinction.
Managers of these natural areas are
finding herbicide treatments to be
the most effective and economical
way to control exotic plants with
minimal risk to native species. This
article describes the methods and
equipment used to treat invading
plants and presents general guide-
lines on herbicide selection.
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MANAGEMENT OF INVASIVE
EXOTIC PLANTS WITH
HERBICIDES IN FLORIDA

By W.N. Kliné" and J.G. Duquesnél

INTRODUCTION been demonstrated to be effective tools in
Invasive exotic plants are displacing naFlorida and may also be effective on simi-
tive species and disrupting Florida’s ecolar species in other areas.
systems. Over 100 aggressive exotic plant
species, most of them imported for ornaBACKGROUND
mental or agricultural purposes, have eshe profile of an invasive exotic plant is
caped from cultivated areas and argypically represented by a fast rate of
competing with native species for nutri-growth and maturation, prolific seed pro-
ents, water, sunlight, and space (1). Gduction, and long-range dispersal mecha-
these, approximately 60 species have imisms (seeds dispersed by wind, water, or
vaded undisturbed wilderness areas. Atirds). Early successional stage (pioneer)
some sites, altered plant communities nplants from areas with climates similar to
longer support codependent native wildFlorida are most likely to cause problems.
life. Endangered plants, animals, and ec&®hen moved beyond the influence of in-
systems are being pushed closer tgects and diseases from their land of ori-
extinction by invasive pest plants. gin, these plants can displace entire native
This article describes selective controplant communities (2).
measures for many of the invasive exotic Managers of remaining natural areas
plants found in Florida. The methodsjn Florida are often challenged to preserve
equipment, and herbicides discussed haee restore native ecosystems and species.

Treatments to selectively remove exotic plants are often hand-applied and require only a small
investment in equipment. The equipment shown here is all that is needed for a basal-bark treatment
program.



The control of invasive pest plants is al
increasingly important part of that task
Selectively removing exotic species usu
ally serves as a “release treatment” for n¢
tive species by reducing competition fol
light, water, and nutrients. Response b
native plants can be rapid and may elimi.
nate the need for replanting. As native sp
cies recover and a site stabilizes, the si
becomes less susceptible to future inv
sions. —
In the early stages of exotic plant infz'r,-w
vasions, low-impact removal methodsar
usually the best way to reestablish dom|
nance by native communities. Herbicide
treatments that are properly applied ca
selectively remove individual plants while Pl
causing minimal soil disturbance. Ever. &
disturbance of the litter layer can creatw S, ¢ “.ﬁx‘; il
conditions favorable to reinvasion. There i ‘_=“H%"&rg':i}i"ﬁ§ P

fore, the benefits of using heavy eq_u'pmerﬁemoval of scaevola by cut-stump treatment allows control in a dense stand of native seagrape.
such as tractors are often outweighed by

the potential for soil disturbance and eroether resource stewards, regulatory guider backpack equipment. Applications can
sion. Physical removal by hand or handéines, and academic research. The table la¢ made year-round but are more efficient
tools causes less disturbance than mechatiie end of this article lists herbicide treatwhen access to the base of undesirable
cal methods but is very labor intensive. ments that have been successfully used $tems is easiest (during periods when foli-
When choosing herbicides, resourc&lorida by a variety of associations andge is absent or less dense). Basal treat-

managers must understand and carefullgcal groups. ments can be applied on a range of stem
consider herbicide labeling, precautions sizes, from saplings to large trees. As bark
application method, and site. Not all her IREATMENT METHODS thickness increases, more herbicide is

bicides are appropriate for all areas. HeiSelective control of invasive plants withinneeded and efficacy is sometimes reduced.
bicides preferred for selective use in naturahixed stands of desirable plants usually An effective basal herbicide mixture
areas are generally products with neglirequires single-stem treatments such a®ntains Garloh4 herbicide in an oil
gible soil activity that are not taken up bybasal-bark treatments, cut-surface treatiluent. Oils such as JLB QOil Plus, JLB Oil
the root systems of untreated plants. Hements (injection, cut stump, or girdle), oPlus Improved, Arborchem basal oil, CWC
bicides that normally break down with littledirected foliar applications. Broadcast herbasal diluent, Hygrade oil, Penevator oil,
soil movement may degrade more slowlpicide treatments may be appropriater generic mineral or vegetable oils are ef-
in saturated (anaerobic) soils or movevhere vines or other rapidly growingfective diluents. Naturally derived oils,
downward in inorganic sands. A monitorplants form dense monocultures and elimsuch as vegetable oil products, are gener-
ing program, carefully designed and implenate all desirable plants. ally less offensive to the applicator and the
mented, is necessary to assess the environment than diesel oil or kerosene.
effectiveness of management efforts, easal-Bark Treatments Pathfindef Il herbicide and Choppér
pecially where complete removal of invaBasal-bark applications are effective foherbicide are ready-to-apply basal-bark
sive species is the goal. selective control of many perennial plantproducts. Pathfinder Il contains the same

In the hands of well-trained resourcén Florida, including Brazilian pepper, active ingredient (triclopyr) as Garlon 4,
managers, herbicides are an effective todlustralian pine, Chinese tallow, and othebut comes premixed with a naturally de-
for the management of invasive pest planttall-growing, invasive arborescent speciesived oil diluent. It is equivalent to a mix-
Although herbicide training is availableBasal applications offer the advantage dfire of 19% Garlon 4 in oil. Chopper is also
through state pesticide certification protow-profile management, particularly in
grams, professional associations such #se dormant season. In contrast, broadcagtademark of DowElanco N
the Florida Exotic Pest Plant Council angpray treatments are often followed byggfh"f’}ﬁt(',‘é? ”‘ﬂre?g'ig’ge'?Set‘fi‘glggfr.he’b'c'de and
local working groups offer practical infor- large-scale brownout. Basal application;rra demark of American C i C

. e . . . yanamid Company
mation and specific training. Such netalso provide selective removal of targety, . ,.ive ingredient in Chopper herbicide is
works provide access to the experiences pfants and can be applied with hand-heldmazapyr.
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a premix with oil and may be used alons b _ and caution should be exercised when
or mixed with other basal products. . these materials are applied near desirable

Chopper contains the same active ingred ' T plants or trees.

ent, imazapyr, as Arserfaherbicide. _ i A colorant is often added to the herbi-
Imazapyr is soil-active and can potentially <. - - ' cide or herbicide mix to aid in treatment
damage desirable plants bordering treate .~ £ { monitoring, especially when the applica-
stems. Specific directions and precautior ' tions are done on a contractual basis. Bla-

on the product label should always be fol
lowed.
For most species, mixtures of 10% tc
20% Garlon 4 in an oil diluent (as de- .
scribed above) are used for low-volume = 4 &
basal applications. Direct application to the = =<
lowest 12 to 24 inches of target stem .
should form a band at least 6 inches wid Vo
that completely encircles the stem or trunk. =+ =% 4. =
but not to the point of run-off. Completel . =
control of foliage, stems, and roots is pos” ¥+ the opening are available. A simpler and
sible with this treatment. B % , i . effective method is to use a hatchet to make
Concentrations of 4 to 10% Garlon 45 PENL M (R @t the cutand a squirt bottle to apply the her-
are often effective on sensitive Florida exBy controlling Brazilian pepper with basal-bark bicide. The wounds should angle down-
otic species, including Brazilian peppergeatments of Garlon 4 herbicide, managers cagvard through the bark into the sapwood.
up to about 20 inches in diameter and AugTectively release desirable native vegetationy \yaist high cut is acceptable for hatchet
tralian pines up to 8 inches in diameter. treatments; however, injections are usually
Larger Brazilian peppers (up to several fego eliminate larger undesirable stems. Cutt the base of the tree. Single cuts should
in basal diameter) and Australian pinesurface treatments require very little equipbe evenly spaced around the stem diam-
(more than 2 feet in basal diameter) cament (a hatchet or machete and a squiter and separated by the distance recom-
also be controlled with basal treatmentdottle) and are very economical. Cutmended on the product label. When a
However, larger sizes require higher misurface treatments in combination witthatchet and squirt bottle are used, the her-
ratios (15% to 20% Garlon 4 in oil) andbasal or directed foliar applications arévicide application should be made to the
wider application bands. very effective management strategiesut when the hatchet is removed. The squirt
Follow-up re-treatments should bewhere both large and small undesirablbottle should have chemical-resistant seals
planned for missed stems, new seedlingstems are selected for removal. and be calibrated to produce about 1 mL
and root suckers. Usually one or two fol-  Although most cut-surface treatmentgor each pull of the application handle.
low-up spot treatments at 6-month interean be applied during any season, most her- The girdle or frill method involves
vals will provide complete removal. bicides work best during the growing seaeutting completely around the tree into the
Re-treatment should include any livingson. Free-bleeding species (e.g., red mamapwood with an ax or hatchet and wet-
parts of treated stem(s) or resprouted stenfécer rubrum andFicusspp.) should not ting the cuts with the herbicide using a
A spray pattern indicator dye or otheibe treated during the spring sap rise; thequirt bottle or a small pressurized spray
colorant is often added to basal mixturesap may push the herbicide out of the ininit. When making tree injection or girdle
to aid treatment monitoring, especiallyjection points. Accortland Rounduther- applications, additional cuts and/or in-
when the applications are done on a coibicides work best in late summer and fallcreased herbicide rates are usually required
tractual basis. Bas-Oil Red and Bullseye Herbicides commonly used for cut-for trees 10 inches and larger in diameter
Basal 55 are examples of oil-soluble dyesurface treatments are Garlon 3A herbir for damaged trees.
that are suitable for use with basal mixeide, Arsenal, Velp&iL herbicide, Accord, For cut-stump treatments, large stems
tures. When dyes are used, applicatioand Roundup. Garlon 3A diluted to 50%
equipment usually requires more maintewith water is effective for controlling Bra- ‘trademark of American Cyanamid Company

zon Blue Spray Pattern Indicator and
Bullseye Spray Pattern Indicator are ex-
amples of water-soluble dyes suitable for
use with cut-surface herbicide mixtures.
When dyes are used, application equip-
ment usually requires more maintenance
and regular cleaning.

For tree injections, tools designed spe-
cifically for making the cut in the tree and
simultaneously applying the herbicide to

nance, especially regular cleaning. zilian pepper and Australian pine. Velpar L The active ingredient in Arsenal herbicide is
diluted in a 1:1 ratio with water is effec- "MazaPy"-
Cut-Surface Treatments tive for controlling Brazilian pepper and’Trademark of Monsanto Corporation

Tree injection, girdle (frill), and cut-stumpmelaleuca trees. Arsenal AC diluted in aggfb%?é'gg i'g%ﬁ‘;gfg‘st;?eéccord and Roundup

treatments are common cut-surface appli:1 ratio with water is particularly effec-,

. . . . Trademark of Du Pont de Nemours Company, Inc.
cations for exotic, woody plant managetive for controlling melaleuca trees. Arse- 1y, sciive ingredient in Velpar L herbicide is
ment. These methods are generally usel and Velpar L are soil-active herbicides hexazinone.
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are usually cut with a chain saw or prun
ing saw; smaller stems can be cut witl
pruning shears or any method that prc
duces a clean cut. Freshly cut stumg
should be treated as soon after cutting i
possible. A delay of more than 2 hours ™

between cutting and herbicide treatmer Y R , % .

. e . o i o [ . 'ﬂ "]
can significantly reduce the effectivenes' s Ry - , . W P
of the herbicide treatment. A pressurized@® . =« “ & ° " ¢ g 32 & - :--m
backpack sprayer or spray bottle is ver 'yfl T L e e\ A
effective for this type of application. The TR ; f A '

cambial area and sapwood (outer Linch ¢ =
the stump) must be thoroughly spraye
with the herbicide. Smooth, level stumps *.
which are free of bark tears, sawdust, ¢&, °

other debris, can be most easily and effefﬁ‘-k E N '
tively treated. ??vﬂ.»
Stumps cut previously, from a few# @af, :
days up to about 8 months, can be treat¢. | #4# " O L AN okt L',&:ﬂ- Wk 5 o
effectively with the previously described” *"* ®80w SRR TS S e L

basal-bark (herbicide + oil) spray mixture Follow-up treatments are often required for eradication. This Australian pine was inadvertently
The outer edges and sides of the stunféipped by the crew during the initial phase of the eradication program. Missed stems are easily

- “"'TEcognized during follow-up treatments.
should be sprayed. If the stump heightis 1
ft or more, the application may be made gslant populations to a level that can the@ommonly used herbicides for foliar ap-

a basal-bark treatment. be controlled with single-stem treatmentsplications are Garlon 3A, Garlon 4,
o In certain situations, herbicides can bérsenal AC, Roundup, and Accord.
Combination Treatments broadcast to reduce the exotic plant popu-

Basal treatments can be used in combinkations with minimal damage to desirableEQUlPMENT
tion with cut-surface treatments whemative plants. For example, a 0.25% foliaBasal-Bark Treatments
large, undesirable trees are mixed witBpray solution of Garlon 4 herbicide inThe Solo Model 475 backpack sprayer
smaller stems. Although freshly cut stumpsgvater can control Brazilian pepper with-with a diaphragm pump and the Swissmex
should be treated with herbicide formulaeut significant damage to most nativeSPl are commonly used backpack spray-
tions labeled for cut-surface use, previplants. This type of selective program iers for basal-bark applications. The spray
ously cut stumps can be treated with basaekually followed by single-stem treat-tip should be a narrow angle (15 to 25 de-
herbicide mixtures. The outer edges of thments. grees) flat fan nozzle, a solid cone nozzle,
stump should be sprayed until the spray Selective broadcast foliar treatment®r an adjustable Conejet or equivalent. Any
runs down the sides of the stump. If thare generally most effective when appliedf these tips can be installed on the spray
stump height is 1 ft or more, the applicaat spray volumes of 30 gal/A or morewand of the spray unit. A better alterna-
tion can be made as a basal-bark treatmelblumes of 100 gal/A or more usually protive is a brass-tip shut-off wand that can

) vide the best coverage and control fobe attached to most backpack spray units
Foliar Spray Treatments dense, tall-growing exotic plants. Herbithat produce pressures between 20 and 50
Foliar applications can be made to indieide rates for broadcast foliar treatmentpsi. All backpack sprayers and spray guns
vidual plants or as a broadcast treatmeshould follow specifications on the labelkhould have chemical-resistant seals appro-
over a large area. Broadcast applicationand will depend on whether selective opriate for the herbicides and carriers being
using ground or aerial (helicopter) equipeomplete elimination is desired. used.
ment, allow treatment of large, dense in- Backpack spray applications are used A hand-held spray bottle can also be
festations at relatively low cost. Individualprimarily to control widely spaced plantsused for basal-bark treatments as a “ready-
plant treatments are usually best suited féess than 6 feet tall. Target plants are uste-use” applicator or for limited treatment
light to moderate infestations and willally sprayed until the crown is wet, but noprograms.
minimize the effects to nontarget vegetato run-off. Application is made by direct-
tion. In situations where nearly pure standsg the spray onto the target foliage, espé-ut-Surface Treatments
of exotic plants are present, initial broadeially the growing tips and terminal leaderBackpack sprayers or 1- to 2-gallon pump-
cast treatments may be the most effectivié is important to prevent the spray fronmup sprayers containing chemical-resistant
and economical method to reduce exoticontacting foliage of desirable plantsseals are suitable for cut-surface herbicide
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mixtures. Delta Industries produces aeliver a uniform spray with nozzle presSUl\/lMARY AND
chemical-resistant 1-quart squirt bottle thagures at 30 to 80 psi and should genera@eONC|—US|ONS
is effective for cut-surface herbicide mix-large spray droplets to reduce the potentiglreatment with herbicides is an effective

tures. of spray drift. Higher spray pressures proand economical way to selectively remove
duce smaller spray droplets, which mayindesirable exotic plants from natural

Foliar Spray Treatments drift onto sensitive, desirable plants adjaareas in Florida. Suggested treatment

(Selective) cent to the treated area. methods include basal-bark, cut-surface,

A backpack sprayer with diaphragm pump ~ Commonly used power equipmentand foliar-spray applications of Garlon her-
can be used for selective foliar spray treatonsists of portable, power-driven sprapicides. Where invasive and desired native
ments. A spray tip that produces larg@nits mounted on a truck or all-terrain veplants are growing together, these indi-
spray droplets will help reduce spray drifthicle. A wide variety of pumps, tanks, andridual plant treatments can be used to
Spray tips can be installed in the spragccessories is used. The most commanaintain and restore native plant commu-
wand or attached. All backpack sprayerpump is a diaphragm pump driven by aities.

and spray guns should have chemicagiasoline engine or a self-contained 12-volt

resistant seals. pump unit. Routinely used spray guns arlREFERENCES

adjustable spray guns that produce patterns. Austin, D.F. 1995. Florida Exotic Pest
Foliar Spray Treatments ranging from a solid stream to a wide cone  Plant Council’s most invasive species
(Broadcast) spray. These spray guns may produce list.
Power-driven ground equipment is comsmall spray droplets at the cone-spray set2. Moyroud, R. 1995. Exotic pest
monly used to spray large plants anting, resulting in spray drift. plants—giving “green” a bad name.
areas. Properly adjusted equipment should Florida Exotic Pest Plant Council

Newsletter5(5):1-2.
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Use Guide by Plant Species, Application Method, Herbicides, and Recommended Concentrations

This use guide was developed from use extardaman Wells and Joy Klein, Metro-potential herbicides and application meth-
perience provided by resource managemolitan Dade County Park and Recreationds. The authors have compiled this list
and persons involved in exotic plant conBepartment, for providing extensive infor-based upon the best information that they
trol in the state of Florida. In particular,mation in the development of this tablecould obtain but they cannot guarantee that
the authors would like to thank Sandrd his table should be viewed as a guide fadhese suggested treatments are effective.

Plant Method Herbicide Concentration Effectiveness
Air potato (Dioscorea bulbifero) Basal Garlon 4 10% Good
Cut surface Garlon 4 10% Excellent
Cut surface Garlon 3A 50% Excellent
Ardisia (Ardisia spp.) Basal Garlon 4 10% Good
Australian pine (Casuarina spp.) Basal Garlon 4 10% Excellent
Cut surface Garlon 3A 50% Excellent
Foliar Garlon 3A 1% Good (hi vol reqd)
Bishopwood (Bischofla javanica) Basal Garlon 4 10% Good (up to 4 in. dia)
Basal Garlon 4 20% Good (greater than 4 in. dia)
Cut surface Garlon 3A 50% Good
Cut surface Garlon 4 20% Good
Black sapote (Siospyroe digyna) Cut surface Garlon 3A 50% Moderate
Bowstring hemp (Sansevieria hyacinthoides) | Cut stump Roundup 5% Moderate
Brazilian pepper (Schinus terebinthifolius) Basal Garlon 4 10% Excellent
Cut surface Garlon 3A 50% Excellent
Foliar Garlon 3A 1% Good (hi vol reqd)
Foliar Arsenal 1% Excellent
Foliar Garlon 3A + Arsenal 0.5% + 0.5% Good (hi vol reqd)
Burma reed (Neyraudia reynaudiana) Foliar Roundup 2-5% Good
Foliar Arsenal 1% Good
Carrotwood (Cupaniopsis anacardioides) Basal Garlon 4 10% Good
Cut surface Garlon 3A 50% Good
Foliar Garlon 3A 1% Good (hi vol reqd)
Foliar Arsenal 1% Good
Castor bean (Ricinus communls) Basal Garlon 4 10% Good
Catclaw mimosa (Mimosa pigra) Basal Garlon 4 15% Excellent
Chinaberry (Melia azedarach) Basal Garlon 4 10% Excellent
Cut surface Garlon 3A 50% Excellent
Foliar Garlon 3A 1% Good (hi vol reqd)
Chinese tallow (Sapium sebiferum) Basal bark Garlon 4 15% Excellent
Cut surface Garlon 3A 50% Excellent
Cut surface Arsenal 10% Excellent
Foliar Garlon 3A 1% Good (hi vol reqd)
Foliar Arsenal 1% Good (hi vol reqd)
Citrus (Citrus spp.) Basal Garlon 4 10% Good
Cow itch (Mucuna pruiens) Basal Garlon 4 10% Good
Fig (Ficus spp.) Basal Garlon 4 5-10% Good
Fishtail palm (Cayota spp.) Cut surface Garlon 3A 50% Good
Cut surface Garlon 4 10% Good
Gold coast jasmine (Jasminum dichotomum) | Basal Garlon 4 10% Excellent
Cut surface Garlon 3A 50% Excellent
Cut surface Garlon 4 10% Excellent
Jambolan plum (Syzglum cumini) Basal Garlon 4 10% Good
Cut surface Garlon 3A 50% Good
Cut surface Garlon 4 10% Good
Japanese climbing fern (Lygodium spp.) Foliar Rodeo 2—-3% Moderate (hi vol reqd; re-
treatment usually required)

Table continued on following page.
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Use Guide, continued

Plant Method Herbicide Concentration Effectiveness
Lantana (Lantana camara) Basal bark Garlon 4 10% Moderate
Cut surface Garlon 3A 50% Moderate
Cut surface Arsenal 10% Good
Foliar Arsenal 1% Good
Lather leaf (Colubrina asiatica) Basal bark Garlon 4 10% Good
Cut surface Garlon 3A 50% Good
Foliar Garlon 3A 1% Good (hi vol reqd)
Leadtree (Leucaena leucocephala) Basal Garlon 4 30% Moderate
Life plant (Kalanchoe pinnatum) Foliar Roundup 3% Good
Loquat (Eriobotrya japonica) Cut surface Garlon 3A 50% Good
Cut surface Garlon 4 10% Good
Basal Garlon 4 10% Good
Mango (Mangifera indios) Basal bark Garlon 4 10% Good
Melaleuca (Melaleuca quinquenervia) Cut surface Arsenal 25% Good
Cut surface Velpar L 50% Good
Cut surface Garlon 3A 100% Moderate
Foliar Arsenal + Rodeo 1.5% + 8% Moderate
Mysore raspberry (Rubus albeicens) Cut surface Garlon 3A 50% Good
Napier grass (Pennisetum purpureum) Foliar Roundup 3% Good
Nephthytis (Syngonlum podophyllum) Basal Garlon 4 10% Moderate
Foliar Roundup 3% Moderate
Papaya (Carica papaya) Basal bark Garlon 4 10% Good
Passionflower (Passiflora edulls) Basal Garlon 4 10% Good
Cut surface Garlon 3A 50% Good
Pothos (Epipremnum pinnatum) Foliar Roundup 3% Moderate
Queensland umbrella (Brassaia actinophylla) | Basal bark Garlon 4 10% Moderate (re-treat
necessary)
Cut surface Garlon 3A 50% Moderate (re-treat
necessary)
Rosary pea (Abrus precatorius) Basal Garlon 4 10% Good
Cut surface Garlon 4 10% Good
Cut surface Garlon 3A 50% Good
Schefflera (Schefflera actinophyilla) Basal bark Garlon 4 10% Good
Cut surface Garlon 3A 50% Good
Foliar Garlon 3A 1% Good (hi vol reqd)
Sewer vine (Paedaria cruddasiana) Basal Garlon 4 10% Good
Foliar Roundup 5% Moderate
Shoe-button Ardisia (Ardisia elliptica) Basal Garlon 4 10% Good
Surinam cherry (Eugenia uniflora) Basal Garlon 4 10% Moderate
Cut surface Garlon 3A 50% Good
Cut surface Garlon 4 10% Good
Torpedo grass (Panicum repens) Foliar Roundup 3% Good
Foliar Arsenal 1% Good
Tropical soda apple (Solanum viarum) Basal bark Garlon 4 10% Excellent
Cut surface Garlon 3A 50% Excellent
Foliar Garlon 3A 1% Excellent (hi vol reqd)
Foliar Arsenal 0.5% Excellent (hi vol reqd)
Woman'’s tongue (Albizia lebbeck) Basal Garlon 4 10% Good
Cut surface Garlon 4 10% Moderate
Cut surface Garlon 3A 50% Moderate
Wood rose (Merremia tuberose) Basal Garlon 4 10% Excellent
Cut surface Garlon 3A 50% Good
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