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This is the Resource Management Exotic Plant Control Hand
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control activities in your ‘district should be contained iR the
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EVERGLADES NATIONAL PARK
AND

P.O. BOX 279
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. N1617

K ‘ EVER ‘Memorandum '528}—1 : JU N 2 9 1983

Memorandum

To: All employees, EVER, FOJE

-From: Superintendent, EVER
Subject: Vegetation Management Policy

The mandate of the National Park Service is to preserve natural
systems for future generations (Organic Act of 1916). Exotic
plants are species which do not naturally occur in native
‘ecosystems. Such plants, when capable of successful reproductio
dispersal, pose a major threat to the integrity of natural syste
They may out-compete native species, and completely dominate nat
communities.

and

ral

Everglades National Park is directed to control exotic plants
under Public Law 90-583, passed 1968, 'to provide for the contro
of noxious plants on lands under the control or jurisdiction of

the Federal Government'. Also, the National Park Service furthe
established policy as a result of Executive Order 11987, Exotic

Organisms, (May 24, 1977), which concerns control of exotic spec
Under guidelines established in the Everglades National Park Gen
Management Plan (August 21, 1979), it is the responsibility of t
Resource Management Division to "control exotic plant and animal
species when necessary to prevent disruption to native communiti

The Resource Management Specialist, Fire and Vegetation, is
designated as the position-responsible for the development,
implementation, and regulation of Vegetation/Fire/Pesticide
- management programs for Everglades National Park and Fort Jeffer
National Monument. In additon, the Resource Management Botanist
position is identified as plannirg and coordinating resource
management programs with particular emphasis on exotic plant
control. Both positions are responsible for identifying exotic
plant management problems and needs for monitoring and control
in Everglades National Park and Fort Jefferson National Monument




. State Park. The parkwide guidelines on approved exotic plant con

Parkwide

The Exotic Plant Control Program is a parkwide program developed
. as a result of established laws, policies, and guidelines. The

program encompasses all exotic plant control activities within th
by the Resource Management, Visitor Protection, Interpretation,

Maintenance, Research, and Administrative Divisiomns., All activit
relating to vegetation management will be coordinated and approve
through the Resource Management Botanist in accordance with Feder
State, and County laws and NPS policies and guidelines. Manageme
practices will be developed based on current information pertaini
to exotic plant control, and native plant communities. Parkwide
priorities are established for both the exotic species to be cont
and the sites to be treated. Plants targeted for control will be
exotic species which are naturalized and/or show evidence of bein
capable of invading and dominating native plant communities. The
list of target species will be continually updated and revised ba
on current information. This list will be available in the Everg
Exotic Plant Control Handbook. Parkwide priorities will be furth
refined within each area or district based on the locations and

numbers of each exotic species. The Maintenance Division will be
.contacted prior to exotic control activities occurring in develop
zones. The Interpretive Division will be notified prior to remov
of 'any exotic vegetation which was "planted" in the old Royal Pal

olled

'methods have been developed by Resource Management and are in the
Everglades Exotic Plant Control Handbook. These guidelines and p
~.cedures encompass -methods of mechanical control, chemical control
(i.e. specific herbicides and application techniques), and ident
- and possible means for prevention of exotic plant spread. Update
‘and revisions of the guidelines and procedures will be based on
_current information regarding the efficacy, cost, and environment

ramifications of control methods for each species. These methods
are reviewed and approved, by the Pest Management Coordinator, WA

ication

Develqged Zones

The Division of Maintenance will design, and/or approve and imple

~all plantings in developed zones. These include front country
““use areas, maintenance facilities, administrative areas, resideng
- and any other area or areas not designated as natural, wildernes~
“”potential wilderness.

‘fThe plant species proposed by the.Meintenance‘Division for landsclpe
‘use will be reviewed by the Resource Management Botanist to insu
.the compatability of a given species and its biogeographic locatipn.




As species are proposed and approved for landscape use within the
.park, they will be compiled into planting lists (by biogeographic
.location) for use by the Division of Maintenance. Proposed sites for
.;_any plantings will be coordinated with appropriate personmel for Qafety
‘or other possible conflicts or considerations.

‘Any questions regarding this pbliéy should be directed to the Res
‘Management Specialist, Fire and Vegetation, or the Resource Manag
Botanist.. s ) : '

"Ihe attachments following provide a partial listing of applicableflaws,
policies, and guidelines, as well as literature and research findiings
regarding exotic plant management and control. All park policie
strategies and methods of exotic plant management are developed
accordance with these and other pertinent and applicable referencgs.

WS¥John M. Morehead

Enclosures




. LAWS, POLICIES, AND GUIDELINES

Organic Act of 1916

. The service thus established shall promote}and regulate
the use of the Federal areas known as national parks, monumengs,
and reservations hereinafter specified by such means and
measures as conform to the fundamental purpose of the said
parks, monuments, and reservations, which purpose is to
conserve the scenery and the natural and historic objects
and the wild life therin and to provide for the enjoyment of
the same in such manner and by such means as will leave them
unimpaired for the enjoyment of future generations. (u.s.C.,
title 16, sec. 1.).

Enabling Legislation, 48 Statue 816; To provide for the establislgment
of the Everglades National Park in the State of Florida...’
Sec. 4. The said area or areas shall be permanently reserved
as a wilderness, and no development of the project or plan fg
the entertainment of visitors shall be undertaken which will
interfere with the preservation intact of the unique flora
and fauna and the essential primitive natural conditions now
prevailing in this area. (16 U.S.C. sec. 410c).
Public Law 90-583, 90th Congress, S.2671, October 17, 1968
v . . "To provide for the control of noxious plants on land
under the control or jurisdiction of the Federal Government. -

Executive Order 11987, Exotic Organisms, May 24, 1977.

Sec. 2. (a) Executive agencies shall...restrict the introdfetion -

of exotic species into the natural ecosystems on lands and wiers

which they own, lease, or hold for purposes of administratiog
and, shall encourage the States, local governments, and privigte
citizens to prevent the introduction of exotic species into

natural exosystems of the United States.

Department of the Interior, National Park Service, Managément
Policies, 1978.

Everglades National Park, General Management Plan, 1979.
Draft and Interim Guidelines for Pesticide Use in NPS Areas, 1981

Everglades National Park, Resource Management Plan and Environmegtal
Assesment, 1982, Section II, B; IV, A; V, D.

Everglades National Park Exotic Plant Control Handbook, Resource
Management, 1982.

Dade County Ordinance #82-68, July 6, 1982. Prohibiting the
- importation, transportation, sale, propagation, and planting of
‘ cajeput, Australian pine, and Brazilian pepper.
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Exotic Plant Control Program

There are more than 100 exotic plant species in Everglades National Park.

"They are classified as either: problem exotics, potential problem

or innocuous exotics. Control efforts in Everglades are prlmarlly
toward species in the problem exotic category.

Problem exotics are plants which are considered pests because the
uralized (can reproduce) and also have rapidly expanding, large p
Species in this group are: Schinus ‘terebinthifolius,. Casuarina eg

xotics,
directed

and C. glauca, Melalefica quinquenervia, and Colubrina asiatica.

Potential problem exotics are naturalized but are not now pest sp
cause they have small, slowly expanding populations. Species in
need to be carefully monitored since they could become a problem
period of time. .A slight change in environmental conditions (ie.
conditions, fire regime, hurricames...) could enable the populati

Innocuous exotics are species which are not a; control problem at

Many of these species are not yet naturalized, although they have
tial to become serious plant pests. There are approximately 130

this group.

a very short
ydrologic
to explode.

ecies in




Treatment Site Priorities

in order to establish each districts treatment site priorities, mdre in-

 formation is needed on exotic plant locations and numbers of plange at

each site. The exotic plantllocation maps which were compiled by fingrid
Olmsted illustrate the range of each exotic species, but more Speg fic

" information is needed to develop control program plans.

The important inforﬁa;ion which is needed now to develop Qorkihg flans is:
1. Exact locations of exotic plants.
_ 2. Number and size of plants at each site.
3. Accessibility of each site.

There are a number of potential problem exotic plant species whicl warrant
attention: ‘

_Ardisia solanacea (Shoebutton Ardisia)

Albizia Lebbeck (Woman's Tongue)

Bauhinia spp (Orchid Tree)
Bischofia
Brassaia (Schefflera)

Leucaena leucocephala (Lead Tree)

Thespeiia populnea (Cork Tree)

In some instances, the potential problem species may be a higher greatment
priority than treatment of one of the big 4 species (Casuarina, @lubrina,

" Melaltca, Schinus.) This list is dynamic, species may be added ¢ deleted

as we learn more about them.




Herbicide Requests

All herbicide requests should be directed to the Resource
' Management Botanist, Herbicides will be transported in one
gallbn Nalgene containers. Specimen labels will be affixed
to each container. Container tops and bottoms will also be
color coded as follows:

Velpar - Black

Garlon - Red

Round-up - Green
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Control Methods and Application Techniques

Most of the control methods practiced in Everglades National Park
the application of an herbicide to the target plant. In this par
- use of three herbicides is authorized by SERO: Garlon 4, Round-u
Velpar.L. Each is authorized for a specific use and application
as described on its label. Mechanical control is only recommende
few instances. Control methods and application techniques are su
in the following table, and more thoroughly described later in th

rely on
, the

, and
echnique
in a

marized
text.



el
. Recommended Exotic-Plant Treatment Methods
- Target )
; Species . Life Stage Herbicide & Dilution | Application Fechnique
Casuarina adult Garlon 4 Basal Barl
glauca and diesel: Garlon mix spray
& sapling 50:1 or 50:2 treatmenty
C. equisetiH
folia
seedling no herbicide Rip up and remove
from site pr hang
in tree
Melaleuca _ .
guinquenervig  adult Velpar L -
and undiluted "Hack and Squirt"
sapling oT
’ Stump Teatment.
seedling - None Rip up §nd re-
. _ move frfm site
’ ‘ ’ or hangjin tree
Schinus adult Garlon 4 Basal Bjrk
terebinthi- | and diesel: Garlon mix Spray Tgeatment
folius sapling S50:1
seedling Round-up Foliar Bpray
2% solution
in water
None Rip up pnd remove




Herbicides are safe and effective if used properly. None of the Perbicides
used in Everglades National Park are species specific - they willgkill
almost any plant they are applied to. Therefore, do not allow anjy herbi-
cide to splash onto adjacent non-target trees or spill onto the gfound.

Garlon 4 is a growth regulator; it causes the plant to grow so rafjidly
that the vascular cells swell, blocking upward movement of nutrief§ts.
Velpar L kills plants by inhibiting photosynthesis. Round-up is gbsorbed
by the leaf then causes the plant to starve to death by stopping grotein
synthesis. -

Garlon and Velpar are effective year-round, but highest percent k§jlls will
be obtained if the herbicide is applied when plants are actively frowing
and putting out new leaves. Since Round-up is used as a foliar sfray, it is
only effective when green foliage is present.

Plants treated with Garlon 4 or Round-up should begin to show som
about two weeks after treatment. . At that time, leaves will start
and turn brown; after four to six weeks, the plant should be dead
Garlon treated plants may put out new shoots,.or retain leaves on
branches for a couple months after herbicide application and then
par may require a little longer than Garlon to kill the plant. I
some plants treated with Velpar may put out new basal or crown sh
to one year after treatment and then eventually die.

effects
to droop
Some
a few
die. Vel-
fact,
ots for up

There are few records available which describe plant characterist
ing herbicide application in the Everglades.  Therefore, it is im
-that you note observations on plant condition and time post treat
Case Incident Reports. :

cs follow-
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Treatment and Monitofing Frequencies

Treated plants should be monitored for efficiency of treatment at

"6-12 weeks after the initial treatment. If all treated plants are

the site should be monitored annually for resprouts or seedlings.
untreated plants or living, previously. treated plants are found, t

- should be treated at that time, and checked again in six weeks. S

should be checked at six week intervals and retreatment continued
all adults are dead. "At this point the site only needs to be moni
annually. On annual visits, resprouts and seedlings should be tre
Forms for recording treatment and monitoring dates and locations a
enclosed to facilitate planning district control work.
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Definitions of Appiication Techniques

Basal Bark Spray Treatment - application of herbicide to a plant b
spraying the base of the intact tree stems.

"Hack & Squirt" - introduction of herbicide into a tree through cuffs
made in the bark; cuts are either made at 3" intervals or to cof-
pletely girdle the circumference of the tree trunk.

Foliar Spray - application of herbicide to the leaves of the tree.

Rip up & remove - pulling up seedlings or small saplings by hand,
either bagging and removing the plants from the site, or hangi
the plants upside down in trees to dry out their roots. Seedlilgs
which are dropped on the ground may resprout.

hen

Stump Treatment - Spraying or painting of freshly cut stumps with n
herbicide.
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Standard Operating Procedures

For All Tfeatment Methods

"Required Clothing: Long Pants.
. Long Sleeved Shirt.
Liquid proof gloves - worn inside shirt sleeveg.
Hat.

Optiomnal: Goggles or safety glasses.
Filter mask.
Snake leggings.

Required Safety
Equipment: Portable eyewash kit.
Water to wash off any spilled herbicide.

- Cautions for

Berbicide Use: Read labels for handling directions and precafjkions.
Do not apply herbicides if rain is forecast f@r up
to six hours post treatment time. If standing water
is present, check with Botanist, Resource Manfement
before proceeding with basal bark spray treatgents.

@ ~ Velpar: Since Velpar does have herbicidal activity infthe
soil, it is particularly important not to all .
any to drip onto the soil.




Basal Bark Spray Treatment

EQuipment: Two gallon pressurized spray applicator or quart sprayq.

Procedure:
1. Put on all required clothing;

2. Agitate spray applicator for a few minutes to thoroughly mif dye,
herbicide, and carrier.

3., When using 1} gallon pressurized sprayer, pump it to a low gressure
in order to reduce splashing of herbicide.

4. Adjust nozzle to direct stream.

5. Standbupwind of the target tree to apply herbicide.

6. Hold nozzie close to main stem, 12-15 inches above ground #pd apply
herbicide around complete circumference of 'trunk until run-off jpt

ground line is noticeable.

7. Treat every major stem which originates within 12-15 inches above
the ground. O01ld or- rough bark requires more spray than young Yerk.

8. Agitate spray container every % hour to insure proper mixife of
ingredients. : .

9. When you have completed treatment of the site, release prefgsure in
container by opening top. Close top and squeeze trigger om wa d to empty
wand of residual herbicide.




Foliar Spraying

Equipment: -2 gallon pressurized spray applicator.
P y

1. ©Put on all required clothing.

2. Agitate spray applicator for a few minutes to thoroughly mik dye,

herbicide, and solvent.

3. Pump handle of sprayer to obtain high pressure in containeg.

4. Adjust nozzle to produce a fine spray.

5. Stand up wind of target plants, squeeze wand trigger, and
foliage of target plants. It is not necessary to thoroughly sga
plants, a few drops on the leaves are enough.

6. Agitate container periodically to insure proper mixing.

1

7. ©Pump tank as pressure decreases.

8. When treatment of the site is complete, release pressure i con-
tainer by opening top. Close top and release residual herbici

wand by squeezing trigger.




.

Hack and Squirt

Equipment: Quart spray applicator.
: Machete or hatchet.

1. Put on required clothing.
2. Adjust nozzle of spray applicator to direct stream.

3. Using a hatchet or machete, make a cut into the
tree trunk about two feet above the ground. The cut
should be made on a downward angle and should extend
into the cambium. The distance into the cambium
(depth of the cut) will depend on the tree size.

The cut is deep enough if a couple of the tree rings
are visible.

4, In using the spray applicator, inject'herbicide into the cjt or
frill. Apply enough herbicide to fill the frill - do not applf so
'much herbicide that it runs down the tree stem onto the groun

5. Repeat steps 3 and 4 making cuts at 3 inch intervals arounl the
tree circumference. '



Safety and Emergendy Procedures

.Safety:

The denger of herbicides to humans depends on the toxicity 0of the fhemical's
- active ingredient, and the length of exposure to the chemical. Tg icity

is quantified in tests on’laboratory animals end is reflected thrdbgh

the use of signal words on the herbicide lebel. Three signal worde,

with the following meanings, are used on herbicide labels:

spproximate amount frhich will

Signal Word Toxicity T kill the averzge p4rson
) Denger A Highly toxic | A taste to a teasp@oniul
Warning ' Moderately toxic A teaspoonful to afrablespoonful
@ . Caution . Low-order toxicity or An ounce to more tlan a pint
Comparatively free :

from danger

0f the herbicides approved for use in the park, Garlon 4 carries fghe word
"CAUTION" on its label, and Velpar L labels read "WARNING", reflefting

this chemical's higher toxicity. Round-up is labeled with the si nal word
"CAUTION"; however, the signal word on new labels issued by the mjnufacturer
will be "WARNING", due to this chemical's potential for causing efe

irritation.

Most pesticide-related deaths are caysed by actual ingestion of tRe chemical.

However, these substances may also enter the body by being inhaleff or

(‘\ absorbed through the skin. In fact, it is possible for more herhficide




to enter the body through the skin than through accidental inhalatgion or

ingestion of the chemical. Therefore, it is extremely important

proper safety measures be emploved in the use of these herbicides

4s listed in the S.0.P.'s for herbicide use, all required clethin
be worn when working with or arcund herbicides...Wear trousers ou

nside. Sleeves must ex

Hh
e

of boots to keep pesticides from getting
over {(not tucked in) gloves. Also required, to protect the head

. 3 PR T RN I
platters, is & hat. wnile
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ot abso
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utely required, geogzles shou
be worn to protect the eves (tissues of the éyes are readily affe
by the toxic chemicals in these herbicides). Clothing worn while
herbicides (whether one hour or one full day) must be washed prio

another wearing. Before eating at any time while using these che

" wash your hands with detergent and water. (A container of deterg

should be a part of your safety equipment in the field.)

Emergency measures:

If a large amount of herbicide is spilled on your clothing
~remove the clothing immediately; it will only serve to hold

the chemical against your skin.

I1f the herbicide contacts your skin
-wash the aféa with detergent.
~-rinse with large amounts of water.

If‘you inhale the herbicide

-get to fresh air immediately
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. rIf the herbicide gets in your mouth or if you swallow some

~-ringe with lot§ of water

-{do not induce Vomiting if Garlon is ingested)

-call a physician and/or'Poison Information Center, Parkway
General Hospital, 651—1100.

1

+h

vou get the herbicide in your eyes

-rinse vour eves for 15 minutes.

-call a phvsician.

~In addition to the above emergency procedures, be aware, when usitg
and storing these herbicides, that all three are highly combustible.
In case of fire, water, foam, COjp, and dry chemical extinguishers

zre effective on these herbicides.




Trouble Shooting Guide for Pressurized Sprayers

Alwayé thorough‘iy clean the sprayer after each use. Wash out

the tank, the hose, and the nozzle. Check the air pump cylindd and
rubber valve to insure that leaves have not fallen into the

pump. Lubricate the plunger rod assembly with lightweight oil fand

reassemble the sprayer for storage.
A couple of problems which have occurred with the pumps are:

1.) Nozzle will not spray - take the nozzle apart complefely
ie. unscrew the nozzle base from the handle and unscfew
. the nozzle cap from the nozzle base. (be careful tofsave

the O ring) Clean out the base and cap. It may be

necessary to use a pipe cleaﬁer (a2 strong twig may
suféice in the field) to clean out thg interior of efjch
part, the 4 holes on the top of the nozzle base, andfthe
hole at thé tip of the nozzle cap. This problen is
caused by the detergept which is mixed with the dye;fit
seems to gel and clog the holes.

2.) Herbicide comes out of the holes on the top of the dgp,

oftén accompanied by a noticeable escape of air - Remove
the pump barrel and clean it out. Leaves drop in thfough
the air holes at the top of the cap and settle in t
bottom of the plungerp .The leaves often get caught

between the valve and pump barrel, breaking the suctfion




seal;. the herbicide is then pulled up through the purfp

and out the cap openings.

Prevention measure - you can make a cover for the intake holes py

cutting a disc out of a plastic coffee can cover.

hote, for fhandle
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1-4324

2

<> =

1-4973 o  2-3017-1
1-4958

=S =

=

1-5297 1-2541
Q> =
3-6020 1-3564
Note: i part required not shown, order compiete assembly, of which it is a part, or Part Kit NOg3-1884
for replacement of washers, vaives, gaskets and plunger cup. .
PART LIST

Key Peart Key Part

No. No. Description No. . No, Description

1 3-1772 Replacement Tank (151} i 19 2-3561 Body onliy for Shutibtf

1 3-1773 "Replacement Tank (152) 20 2-3631 Lever for Shut-off

1 3-1774 . Replacement Tank (153) 21 2-4554 Trigger for Lever ofgShut-off

2 3-8838 Piunger Rod Assy. (151) (152) 22 1-3636 Packing for Stem

2 3-8835 Plunger Rod Assy. (153) 23 1-3635 Washer for Stem

3 2-5580 D-Handle 24 . 1-3634 Spring for Stem

4 1-2831 Coil Spring, Plunger . 25  3-6010 Vaive Stem

5 1-2601-2 Cap . 26 1-3632 Fibre Gasket

6 2-8510 Rod, only (151) (152) 27 1-4570 Bushing for Shut-o
6 2-8511 Rod, only {(153) - 28 1-5297 Fibre Gasket

7 1-2249 Nut 28 36000 Adjustable Nozzle omplete

8 2-2252 Backing Washer . 30 1-4974 Base for Adjustablill Nozzie

9 1-2690 Plunger Cup . ) 31 1-4858 O-Ring for Adjustalle Nozzle
10 2-3017-1  Disc Spreader ’ - 32 1-4973 Cap for AdjustableNozzle
11 1-3087 Lock Washer . 33  3.7701 12" Curved Brass fiktension (152) (151)
12 3-7038 Pump Barrel with Valve and Gasket (151) (152) 33 3-7711 18" Curved Brass fixtension (153)
12 3-7039 Pump Barrel with Valve and Gasket (153) 34 1-3354-1 Carrying Strap witl Pad (153 only)
13  1-2541 . O-Ring, Pump 35 226005 Outlet Tube (151)
14 1.4324 Rubber Valve for Pump 35  2-2600-3 Outlet Tube (152)
15 = 3-6327 30" Hose with Clamp Shut-off and Nozzle 35 2-2600-4 Outlet Tube (153)
‘16 3-6132 30" Vinyl Hose with 2 Clamps . ) 36 1-2618-2 Ext. Tube Clip )
17 1-4622 Hose Clamp 3-1884 Repair Parts Kit (P@rts as lliustrated)
18  3-1866 Shut-off, iess nozzle, with Clamp :

2-1039 R981

R. E. CHAPIN MFG. WORKS, INC.

29 Liberty Street Batavia, New York 14020 U.S.A.

Printed in U.S.A.
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Reporting Procedure

All exotic plant control work should be reported on a Supplementa
Incident Record, Form No. 10-344; and on an attached location map.

"separate 10-344 should be completed for each wvisit to any one trea

site and for each different treatment site. If you treat two disc
sites (such as two keys), you must £ill out two Case Incident form

“Attach a location map to the Case Incident form. The map does not

to be a masterpiece but should include north arrow, landmarks, bea
distances, etc. so that the exotic plant location can be determine
the field using this map.

Directions for Completing 10-344

Organization - Everglades National Park.
Case/Incident Number - obtain a number for each report from the En

Location of Incident - date work was performed.

1

Nature of Incident - Exotic Plant Control.
Complainants Name - names of individuals involved in treatment.
Species ~ check species treated.

Herbicide Application: Fill in this section only if a site was tr
’ ' Check if initial treatment or retreatment.
Count the number of trees you treat and estimate the number remai
do not treat all plants at the site. 1If trees are marked, check
Also .check treatment method used, and herbicide and dilution used.
tainers should be marked with herbicide, dilution, and mixing dat
Garlon used on Schinus is the 1:50 dilution, the 2:50 mix is only
areas on Casuarina.

In addition, check if you notice seedlings of the exotic plant an
or not you treat them.

Monitoring Effects

Enter the number of weeks following initial treatment and the num
which are dead at this time.
and write the color of leaves which are still on the tree.
seedlings are present or absent.

Check if the leaves are on or off 't
Check

rance Station.

whether

r of trees




T

"Bookkeeping"

Enter the amount of the herbicide mixture used and number of man hjjurs

required to complete the job.

- Comments:

Check if non-target trees were affected (killed) by the herbicide
species, if.you can identify them. Write the distance between the
tree and non-target trees and number of non-target trees killed.

Other Comments:

Write any observations which may aid in developing future treatme
lines or may explain your observationms. Such as:

- possible explanations for ineffective treatment such as old
not enough herbicide applied.

- vigor of target plant at different time intervals past tres3

1

- native plants seeding into treatment sites.

nd the
target
gﬁide-

herbicide,

ment.




Exotic Plant Locations Maps

Each exotic is represented by different symbols on the original efotic
maps. In order to standardize the maps, the following symbols shfjuld
be used when updating:

Al Albizda Zebbecﬁ (Woman's Tongue)

Ar Andisda sclanacea

Ca Casuarnina

Co Colubrina

L L eucae_na‘

M Mefalfeuca

Ps Psddium guajava (Guava)

S  Schinus

Dates of plant discovery and treatment should be added in this fdrm:

t82 (t82 = treatment and year treated.)
Ca
81 (81 = year discovered.)

If an entire key or sizeable area (mofe than five acres) is checfed
and has no exotic species present, please mark it with hatch mar]s
and note the year checked within the hatching.

7 ) .
I/ ‘C.th;rc‘r_x key

Ex:




FORM NO. 10-344

(Rev. 3-73)

C.s. DE
NATIONAL

PARK SE
- SUPPLEHM

ENTARY CASE/INCIDENT RECORD

PARTMENT OF THE INTERIOR

RVICE

CRGANIZATION (PARK) NAME

Everey Aves VAT« PARK

CASENCIDENT
NUMBER

-

NATURE OF INCIDENT

£ Yot [ Hant C catro !

LOCATION OF INCIDENT DATHIOF INCIDENT
‘ | MO DA YR
/4//)/'2£A/ Lﬁ/fﬁ (&475 /3/) 01412213

COMPLAINANT'S NAME

Bran C/#@é//

COMPLAINANT'S ADDRESS

Eyionimin 74,

L A e T2 T

RESULTS OF INVESTIGATION

Casuarina sp.
‘Colubrina asiatica

Other: C;uaya,

SPECIES:

(Please attach location map)

Melaleuca quinqudhervia
X Schinus terebintififolius

--~HERBICIDE APPLICATION: x Initial treatment

Retreatment

Est. number of piants treated: ng—
Est. number of plants untreated: /0O

Treatment method:
X Basal bark spraying

___Girdle
Pull up
"Hack & squirt"
X Foliar spray (seedlingd

Stump treated with herlfficide

Exotic species seedlings:

X present absenf

X treated not tfeated

Treated trees marked by:
> paint or dye, @

flagging, or
Herbicide type and dllutlon.
Number of weeks following initial treatment

not marked.
Velpar, full strength
2§ Garlon:diesel, 1:50
Percent of treated trees which are now dead

Garlon:diesel, 2:50
27 Roundup in water
No herbicide applied.

i
i
i
[
i
Il

; =—=MONITORING EFFECTS

Leaves on tree. @lor:

Leaves off tree.

Resprouts: Color of resprout leavds:

present
from crown
leaves deformed

absent
on trunk or stump
leaves normal

Exotic species seedlings:
allsent

pres ent

~=="BOOKKEEPING"
Amount of herbicide mixture used

3 (;c’rL/[OHS . Man hours speft on project ? .

-COMMENTS . . ’
Were non-target plants affected by the treatment? What species? SisLae IV
How far from target tree? @N i How many non-tirget trees affectedff(est.)? SD
Other comment.s. CZ{_ +he. 5CAM Lkre /J e, S0 e ‘/,7 SHns clre.
Sortigé ;m?ay: nc7 “he Shlck .Sma/ﬁ K. e -?*a’/a s

b DATE) -

57701762C

SUBWITTED BY (SIGNATU & AND DATE)

A?P}RO)’ DRBY ‘SlGNAWRE A
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Exotic Plant Control Summary

2
Treatment Method & . . ] ) N '
Site location: Species Monitoring & Rfftreatment Dates

S Herbicide Dilution

3

-t -
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Exotic Plant Control Summary

J

Site location:\

Treatment Method &

Herbicide Dilution

Species

Monitoring & Rftreatment Dates
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Site location:\

Exotic Plant Control Summary

Treatment Method &

Herbicide Dilution

Species

Monitoring & Rtreatment Dates
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Site location:\

Exotic Plant Control Summary

Treatment Method &

Herbicide Dilution

Species

Monitoring & Rfjtreatment Dates
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‘ EVERGLADES CITY DISTRICT |




Gulf Coast District

Casuarina and Schinus are the major exotic plant control probldms

in the Gulf’Coast District. Both species will be treated in 1983.

Schinus will be treated with a 2% solution of Garlon 4 in diesq

(1:50), applied by the basal bark spray treatment. Areas
scheduled for treatment are:
1.) Watson Place - after burning the grass in the center
of.;ﬁe site, the perimeter will be treated for Schinfgs.
2.) Highland Beach - adult Schinus énd seedlings. Seedlfngs
will be treated with a foliar spray of Round-up (2%)
) and water.
Casuarina will also be treated with a basal bark spray applicagion
of Garlon 4. In order to-find the most effective control methpd,
four treatment regimes will be documented:
1.) 2% (1:50) solution of Garlon 4 in diesel
2.) 4% (2:50) solution of Garlon 4 in diesel
3.) 2% Garlon 4: 3% Cide-kick: 95% diesel
4.) 4% Garlom 4: 3% Cide-kick: 93% diesel
The four treatment regimes were chosen in order to determine:
1.) the optimum dilution'ovaarlon 4 and 2.) whether or notjen
adjuvant (Cide—kick); in addition to the diesel carrier, is-

necessary for the herbicide to penetrate Casuarina bark.




Study sites will be located on two spoil banks in Chokoloskee

Bay. All the trees on each spoil bank will be treated. Each
B treatea tree will be flagged, tree diameters at breast height
(dbh) will.be measured, agd heights will be estimated. Sites
will be monitored six weeks post-treatment for efficacy of
treatment. At that time, any live trees will be remeasured

and retreated.

Additional Casuarina treatment sites scheduled for 1983 are:
1.) Inéian Pass, Marker 17,22
2.) Hog Key
3.) ﬁérmon Key

4.) Plover Key

5.) Turkey Key

6.) ‘Wood Key

of Garlon 4.

Trees at these sites will be treated by basal bark spray‘appl'

ation
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District: Everglades City

North Highland Beach
Plover Key

Storter Bay

Jack Daniel SW
| Jack Daniel SE

Russel Key (Evergladestity)
Indian Key, Ma;ker 17
Indian Key, Méfker 20
Indian Key,‘Marker 21
Camp Lulu Key, Site l.
Camp Lulu Key, Site 2
Spoil Bank East
Spoil Bank Middle
Sboil Bank West
~Dan e‘s Poln

Gulf Coast District
Jims Point

Lostman's ‘Station

Species

Casuarina
Casuarnina
Casuarnina
Casuaring
Casuanina
Casuarina

Casuarina

Casuarina

Caéqaaina
Casuarina
Casuaning
Casuarnina
Casuarina
Casuarina
Casuanina
Casuaiing

Casuanina

A4

Priority No. of Trees

60

300
10

250

325
250
250

1,806

67

1
Year Map L[.D.
Treated ‘ Monitored No.
1979 Ch
1979 & 1980 B4
1979 & 1980 B3
1979 & 1980 A2
1979 & 1980 A2
1979 & 1980 A2
1979 & 1980 A2
1979 & 1980 A2
1979 & 1980 A2
1979 & 1980 A2W
1979 & 1980 A2W
1979 & 1980 A2
1979 & 1980 A2
1979 & 1980 A2
1977 F6
1974 F6
C4
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District: Everglades City

Location

Tiger Key
Kingston Key
Watson Place Camping Area
Rabbit Key
Demijohn Key
Jewell Key
Comer Key
Kingston‘Key
Indian Key .
Picnic Key, SW
Picnic Key, NE

Indian Key Pass, 1% mile NW
Sandfly Island

lndian Key Pass, 1) mile NW
Sandfly Island

Chokoloskee Bay, entering Indian

Key Pass

Bear Island

of

of

Barron River, % mile upstream

of mouth

Species

Casuarina
Casuarina
Schinus

Casuarina
Casuarnina
CaAuﬁALna
Casuarnina

Casuarina

Casuarning,

Casuarina
Casuarina

Cas uanina.
Schinus
Caruarina

Casuaring,

Schinua

Priority No. of Trees

14

372
2 Locations

1

2 Locations

2

Year Year Map 1.D.
Treated - Monitored No.
1979 A2
1980 A2
1982 c3
Xl979 A2
1979 A2
A2
Aé
A2
1979 A2
A2
A2
1972 & 1979 A2

19804

A2
A2




o @ o

District: Everglades City

Year Year Map I.D.
Location ‘ Species Priority No. of Trees Treated Monitored No.
P, Ranuer Station, north of Schinus » ) AZ
(100 yids.) .
.C. Rangev Station, north of . Casuarina , A2
(100 yds.)
Shore, 3/4 mile SE of E.C. Casuarina . A2
Ranger Station
Mighway 29, 1 mile north of E.C. Schinus A2
Highway 29, 1! mile north of E.C. Schinus - Al

Highway 29, 2% mile north of E.C. Schinus Al
Ferguson Bay, W. shore - Schinus - . } ' ’ Al
Ferguson Bay, 1 mile NE Schinus : Al
lluston Bay NW corner Schinus : | B2
llouse Hammock Bay, E&W shores Schinus B2

1 mile NW of House Hammock Bay Schinus Many sightings B2

1 mile NW of Lopez Campsite Schinus High conc. B2
Sunday Bay, ENE shore ‘ Schinus Many sightings ' B2

Cross Bays, WSW shore Schinus B2

Mud Bay, SE shore Schinus B2

Barnes Creek, 1) mile upstream Schinus ' . B2
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District: Everglades City
Year | Year Map I.D.
Location Species Priority No. of Trees Treated @~ Monitored No.
tross Bays, 1 mile N Schinus : Many sightings ‘ | | B2
Hells Half Acre, 3/4 mile SE Schinus B2
Turner River, 1 mile upstream Schinus . | . B2
on E. shore ' ‘
Chokoloskee Island Casuarina ' B2
Turner River, mouth, N shore Casuarnina B2
thokoloskee Bay, N shore SE of E.C. Schinus & Casuarnina ' B2
Plantation Island, % mile S | Schinus § Casuarina Many sightings B2
Plantation Island, 1 ﬁile NE Schinus & Casuarina Many sightings B2
Piantation Island, 1 mile E Schinus & Casuarina Many sightings B2
Buzzard Key, S shore Casuarina 1979 B3
Turkey Key, S shore " ' Casuarina | 1979 ' B3
New Turkey Key Casuarina 2 1979 B3
Clam Point Casuanina 1979 B3
Mormon Key, S shore _ Casuarina | | 17 1979 & 1980 B3
_Pavilion Key Casuarina 2 Locations 1979 B3
Huston Coves Casuarina ' 2 Locations 1979 B3
Duck Rock Cove Casuarnina . ‘ B3




® | e

District: Everglades City

Year Year Map L.Dh,
Location . Species Priority No. of Trees Treated - Monitored No,
Tamiami Trail (Highway 41) - Casuarina, Schinus ) Many sightings c2
(N of Gator Hook Swamp) and Melaleuca
Huston Bay, 1) miles N &E c Schinus T Many sightings , C2
Plate Creek Bay 1 mile W Schinus 2 Locations c3
Alligator Bay, W shore Schinus ' C3
Cannon Bay, W shore ' Schinus | High conc. - C3
Chevelier Bay, E & W shores Schinus High conc. C3
heer Island, and E of Sweetwater Schinus 7 C3
Bay
Sweetwater Bay Schinus ' Cc3
Couthwater Bay : Schinus c3
«tincham River, N of ﬁouth Schinus c3
Last Huston Bay, SW shores Schinus Many sightings c3
Key McLaughlin Schinus Many sightings C4
Johnsons Mound ‘ > Schinus C4
“johnsons Mound, 1) miles EéE Colubnrina o
. Highland Beach, shore Casuarina ‘ 460 1980 Ch
Highland Point, N CaAuanind' . ' ‘ Many sightings | C4

Leon Hamilton Place Casuarnina 25 C4
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bistrict: Everglades City

location

ittle Creek, mouth of
fostmans Key

l.ostmans River Ranger Station
Hog Key

Wood Key Cove, SW

Porpoise Point

Wood Key, SE

Bogpess Point

Lostmans River, mouth, N shore
cond Bay, 1 mile west

onfon Key Bay, 3 miles west

droad River, 2} miles upstream,
south shore

il le Cape, shore

“iidle Cape, inland

‘iddle Cape Canal, 1Y% miles N
Morthwest Cape, 1 mile N

“tiddle Cape Canal, 1 mile NNE

Species

Casuarina
Casuarina
Casuarina
Casuarina
Casuarina
Casuarina
Casuarnina
Casuarina
Casuarnina
Schinus

Schinus

Schinus

Casruanina

Schinus

Schinus
Caruanina

Schinus

8>
®

. ‘Year Year Map I1.D.
Priority No. of Trees Treated Monitored No.

c4

cl

1979 & 1980 c4

1979 - ch
1979
1979

1979 & 1980

1979
1979

High conec,

1978 & 1982
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District: Everglades City

location

Rodgers River, N shore’
cabbage lsland, N
Lostmans Creek, N shore
Rocky Creek, E shore
“ost Lake, W shore

b tet Bay, E shore

e Bay, NE corner

Species
Sehinus

Schinus
Schinus
Schinus
Schinuws
Schinus
Schinus

Year

Priority No. of Trees

Many sightings

Treated

Year
Monitored

)

Map I.D.
No.

D4

D4

D4

D4

D4

D4

D4




FLAMINGO DISTRICT




Flamingo District

- The exotic plant species targeted for treatment in the Flamingo

District during FY 83 are Schinus terebinthinfolius, Casuarina

sp., and Leucaena leucocephala. Colubrina asiatica is a widesprpad

exotic pest plant, but effective methods for its control have ndg

yet been determined. A pilot Colubrina control program will be

established in FY 84.

are discovered. All known, large stands of Casuarina have been

treated.

A stand of approximately 300 Leucaena trees is located on Cape

-

_»'east of Middle Cape. Ninety-six trees were treated in April wi

’  basal bark spray application of Garlom 4. If this treatment is

effective the remainder of the stand will be treated with it if 1983.
'
Schinus will be treated with Garlon 4,_applied as a basal bark
Spray. Schinus stands in natural areas are high priority, stanfs .
in developed areas will be t?éated when weather conditions
re

:prohibit.travel to and/or work in natural areas, sites which h

been designated for treatment are:

1.) Schinus stand on Cape Sable

2.) Schinus along the Coastal Prairie Trail




Treatment sites  in developed areas:

1) Visitor Center/Amphitheater Trail - area south of the
~ trail to the Bay

-2) Flamingo Inn - Schinus between main road and Amphitheager
Trail

3) Area between cottages and Flamingo Inn

4) Area north of cottages to the road - Schinus
monoculture: trees will be treated, cuﬁ, and burned. Ar
will be replanted with native plants

5) 'The;;esia along road into cottages

6) Areé along main road to.amphitheater

7 _ Road edges from Buttonwood Canal th;ough the

Campground - a detailed map of work sites will be compile

"~ - in June, 1983 ‘ o -




1-INLAND BOAT RAMP

FISH CLEANING AREA
2-FLORIDA BAY BOAT RAMP
3-MARINA-

TOUR BOAT TICKETS

GENERAL STORE

BOAT AND CANOE RENTAL

BAIT AND TACKLE

GASOLINE

SNACKS AND SANDWICHES
4-BUTTONWOOD PLUG
5-CONCESSION TOUR BOAT
6-VISITOR CENTER

CAMPGROUND

FLA

'413-SERVICE STATION

o T
£CO
ﬂﬂ £y PonD
5 .

4 Aru(‘
47 V

7-MUSEUM |
8~DINING ROOM-seasonally operated
BUTTONWOOD LOUNGE-seasonally operated
SNACKS AND SANDWICHES
(Both located on west end of Breezeway)
GIFT SHOP-
STAMPS AND MAILDROP ONLY
TRAM TICKETS
9-FLAMINGO INN OFFICE -(24 hours)

10-CAMPGROUND REGISTRATION
11-CHICKEE

12-FLAMINGO AMPHITHEATRE

gasoline

prqpand . /{,u

. i

il Qi//
Aren § 2 @ 30
A 2 — 4
Areay Arend i @ 5
L] - ‘
no ' Szl
! Area:l

FLORIDA BAY

% IF NOT OPEN ,GASOLINE AVAILABLE AT MARINA
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itistrict:  Flamingo
‘Year Yeér Map I.D.
Cocaation Species Priority No. of Trees Treated = Monitored No.
o River, 6 miles upstream Schinus . Many sightings . D5
helow Mud Lakes)
ot takes, 1% miles south Colubrina . ‘ ; D5
“ney River, 1-2 miles S Schinus Heavily invaded DS
tMangrove fringe)
Shark River, Wilderness Waterway, Schinus D6
1!s miles NE of Shark Cutoff .
lake lngraham, 5 miles N | Schinus Many sightings D7
Cal Cape, 2 miles NW Casuarina D7
little Fox Lake, 1 miie NE Schinus High conc. D7
Joe River, $§ shore, 3 miles S Schinus D7
of campsite :
Fast Cape, 2 miles NE Casuarina & Schinus 1 1982 D7
coastal Prairfe Trail Sch.inus Many sightings 1982 n7
~uwipers Creck, headwaters Schinus 14
Atroad River, headwaters, S shore Schinus : 5
- ) Q ETITY. +
fane Bay Schinus Many sightings ' E6
"Roberts River, 3 miles upstream Schinus . Many sightings E6
Joe Kemp Key (possible Leucaena Colubnrina E7

location)




histrict: Flamingo

Locatlon

christian Point

Flamingo, road to housing area
’Flumingo, road to campground
Coast, from Flamingo to East Cape
tiibby Point, & N along shore

Chy istian Point to Gibby Point
(1long shore)

Yost Lake, 3 miles NW

Road to Flamingo, 6 miles from
I"tamingo

West lLake, west shore
West lake, north shore
tuthbert Lake, N shore

snake Bight Canal

Crocodile Point Trail, N of
tarfield Bight

The Lungs, west shore
. Shark Point
Umbrella Key

Alligator Creek, mouth

Species

Colubrina
Schinus
Schinus &
Schinus
Colubrina

Colubnrina

Casuarnina

Schinus

Schinus
Schinus
Schinus
Colubrina

Casuaina

Schinus
Colubrnina
Colubrina

Colubrina

Colubrind

& Casuarina

& Colubnina

§ Schinus

&

Priority No. of Trees

High conc.

Many sightings

High conc.

High conc.

High comnc.

Many

Year
Treated

Year

Monitored

‘ii)

Map I.D.
No.

E7

E7

E7

E7

E7

L7

7

¥7

F7

F7

F7

F7

F7

F7

7

¥

¥7




District: Flamingo

Location

Porpoise Point

Lankin Key, NW side

Vant Cape Sable

tarney R, mouth Island

fiirney R, , S Beach Ridge

“omce De Leon Bay, N shore
itdte Cape, 2 miles E

«..oh between E. Cape_ Canal
and House Ditch

SQuth Sandy Key, middle of W side

5> miles S. of NW Cape»

""mile NW of Middle Cape Canal
mile E of NW Cape

2 miles W of Middle Cape Canal

C}ubhouse Beach, W end

Miad e Gape,
Cape Bight area

Species

Colubrina/Schinus

Colubiina
Casuarina
Casuarina
Casuarnina
Casuarina
Casuarina

Casuarina

Casuarina
Casuarina
Schinus
Schinus
Schinus

Casuarina

Priority No. of Trees

Many

Many

150

Year

Map T.D.
Treated Monitored No.
F7
F7
1977 Dé
1977'& 1982 C5
1977 & 1982 C5
1977 & 1982 D6
1977 D?
1977 D7
1977 D8
1977 c7
F5
1982
1982
1982 D7




. . KEY LARGO DISTRICT




‘re-invaded by Casuarina or, trees which were treated in the 70's Hhve

Key Largo Control Program

The main exotic plant pest in the Key largo District is Australiarf Pine
(Casuarina equisetifolia). Most of the trees within the district fere
treated in the large Casuarina Control Program of 1978-80. Since fhat
program was terminated, exotic plant control funds have been limited,
control efforts have been sporadic, and many of the keys have eitHpr been

resprouted. Beginning in the spring of 1983, keys within the distfict
will be systematically searched for Casuarina and then retreated.  Schinus
may also be present on some keys; it will be treated and locations mapped
at the same time.

In the 1970's most Casuarina were treated with 2,4-D. Trees were pither
cut down and the stumps were treated with the herbicide or the trefs were.
girdled and the 2,4-D was applied in the wound. Since 1981 most (Rsuarina
within Everglades National Park have been treated with either Garlpn 4
or Velpar L. Garlon 4 has been applied as a basal bark spray treafment
or by the "hack and squirt" method. Velpar L has been applied by fhack
and squirt" or as a stump treatment after the trees were cut. Vellar L
seems to be very effective on any size Casuarina. Unfortunately, gnitial
treatments and follow-ups were not well documented and the effectifeness
of Garlon is unclear.

In 1983, control techniques will be standardized and well document@d in
order to obtain a reliable estimate of the effectiveness of each higrbi-
cide. Velpar L is more toxic than Garlon 4 and does have herbicidgl
activity when applied to the soil. In light of these facts, it isghoped
that Garlon 4 will prove to be as effective.as Velpar L and that wg will
be able to discontinue using Velpar L for Casuarina control. Datafcol-
lected in this year's program will be used to evaluate each herbicjde
and’ application method.

Three treatments will be documented; undiluted Velpar L applied infin-
cisions in the trunk and two dilutions of Garlon 4 (in diesel oil)fap-
plied as a basal bark spray. A treatment site will be defined as j key;
all trees on the key will be treated by the same method initially fnd

on any necessary follow-up treatments. Diameter at breast height Ktrees
greater than 1" D.B.H.) and height will be recorded for each tree Ereated,
each tree will be flagged, and a map of the key and treatment sitegp will
be made. Treatment sites will be checked six weeks after the initgal
treatment. On. each'succe531ve visit, any trees which are retreatdf will
be treated with the same method as the initial treatment, height ghd D.B.H.
will be recorded andhthe tree w1ll be reflagged.




The Three Treatment Regimes are:

1. Undiluted Velpar L applied by the '"Hack & Squirt" method (iffcision
made at 3" intervals around the circumference of the tree trunk).

2. 1:50, Garlon: diesel mixture applied as a basal bark spray
treatment. ,

3. 2:50, Garlon: diesel mixture applied as a basal bark spray
treatment. .
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Casuarina Locations in'Key Largo District

sighted in 1981

1.) Alligator Bay SW interior near south end of eastern pgninsular

[
~

Black Betsy Keys* a.) south & NE tips of Little Black Betg
_ b.) north interior of Big Black Betsy
Blackwater Sound* NW shore just south of Little Lackwater jPass

3.)

4.) Brush Keys* SWtip West Brush Key, SW end of East Brgsh Key
5.) Cowpens* ~north side in a stand of old Casuarina:

6.) Davis Cove . west shore, interior

7.) Fan Palm Hammock west side, south from Dynamite Pass

8.) Key south of Jimmy Channel east side

9.) Lake Key* east shore

10.) Little Madeira Bay east shore, north form Dynamite Pass

11.) Long Sound west end of north shore

12.) Madeira Bay east shqre, north from Dynamite Pass

13.) North Nest Key west side

14.) Pass Key¥* east shore -

15.) Shell Key (Shell Creek Key) shoreline 30° from Dgck to
Shell Creek ‘r

16.) Stump Pass west shore of Trout Cove

17.) Trout Cove south tip of big island

% - indicates keys whlch need ‘to be walked over, to ascertal either

» extent‘of Casuarina populatlon or 1f there are any treesfat all
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Casuarina sites sighted by Sonny Bass

Osprey nest flight 11-3-82

Black Betsy’ north to northeast
Deer Key
Lake Key
Park Key
Pass Key
Tern Key




-

Locations of Casuarina treated in 1981

Key Largo District

—
N

Long Sound

o
s W

Manatee Key
Middle Butternut

ot
w

16
17.) Shell Key

)
)
)
.) Madeira Beach
.)
.)
)

Tern Key

1.) Baker Cut -Spoilbank island west of sign
2.) Balls Bay (N. of Long Sound) north shore
3.) Big Key west -side, south of pilings
4.) Big Madeira NE shore,NW shore, east shore
5.)- Bob Key south side of smallest key
6.) Bottle Key island off SE tip
7.) Club Key south shore, west end
- 8.) Deer Key SW shore
9.) Eagle Key west side
10.) East Creek in Long Sound ‘
11 Little Butternut west side

north shore across from Long Pas

NW shore

east end in cove

south shore

east’side and south side

near Bottle Pass, west side, 1/ mile

=

north of Pass
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District: Key Largo

Year Year Map I.D.
Location: o  Priority No. of Trees Treated Monitored No.

-1

Jimmies Key ‘1 fit ‘ : 1979 J7
Baker Cut g ~ 1980 & 1981 67
Madeira Beach ;~¥;?'i: | i, | 1980 : G7
Blaékwater séund'éiva G : : 1978 J7
Club Key. . fJ : N | 1978 G8
Little Bob Kef‘ o 1981 W8
Twin Baqkbayk?',"} . 1981
Stump Pass, ﬁyside | | | 1983
Nest Keys »‘Q§?,2~‘_ i 1979

Bottle Key W= . | 1978, 1980
| & 1981

Cowpens Cut : — | 1978 & 1983
Long Sound (Tiee Islands) 1980 & 1981
little Blackﬁater Sound | 1978

1978 & 1981

Butternut Key; ‘ ‘ ' ' 1978, 1979
. , ‘ & 1983

stake Key - o B 1978, 1979
R - & 1983




District: Key Largo

Location

Shell Key

Low Key SRk
SE Park Boundary péxﬁ?tg‘U.S. 1
Santini Bigh;;~8hore ‘ ?(

Seven Palm Lake,yNE;é &}E shores
Crocodile Poiét‘ L

Big Key o

Terrapin Poin;, E éhore

Madeira ﬁame;kér”~;

Black Betsy:géys

IR

Madeira Point, E shoré

Little Madeira Haﬁmoék

Little Madeira Hammock, E shores‘
Bob Allen Keys

Spy Key ’

Black Betsey’Keys, E shore

Russell Key,lE'Shore

Species

Casuarina

Casuarina
Casuaring
Colubrina
Schinus

Colubrina
Colubrina

Colubnrina

Colubnina -

Casuarnina

Casuarina
Schinus &
Schinus &
Casuarnina
Casuarina
Casuanina

Casuanina

Colubrina

Calubﬁina

Priority No. of Trees

9

10

350

Many sightings

High conc.

Many sightings

75

150

High conc.

Year
Treated

1978, 1979,
1980, 1981

1978 & 1979

1978 & 1979

1978, 1979
& 1980

1978 & 1979

1978 & 1980

1978, 1979
& 1980

Year
Monitored

Map I.D.
No.

J7

 H8
36
F7
c7
67
c7
e
a7

G7

G7
G7

G7

G8
G8

G8




District: - Key Largo

Location

Trout Cove, shore !

bDavis Cove, shore ' .

|

H

Alligator Bay, shore .

Joe Bay é?’)
Little Madeira Bay

Eagle Key °
Pass Key
Lake Key
Park Key

Tern Keys

Deer Key v
Alligator Beach |
Fan Palm Hammbck
Cat Track Beach

Snipe Point

Species

Casuarina & Schinus
Ca»suaména & Schinus

Casuarnina & Schinus
Schinus
Schinus § Casuarina

Casuarina
Casuarina
Casuarina
Casuaring

Casuarina

aAUAANG.
Casuarnina
Casuarina
Casuarina

Casuarina

Prierity No. of Trees

38

129

30

75

163

115

100
100

100

Year Year Map I.D.
Treated Monitored No.
1972, 1978 H7
& 1980
1972,, 1979, H7
1980 & 1982
1980 H7
1978 H7
1972 H7
1978, 1980 H7
& 1981
1978, 1980, H7
& 1983
1978, 1979, H7
& 1980
1978, 1979, H7
& 1980
1981 H7
1979 H?7
H7
H7
1979 J7




District: Pine Island

LLocation

SSE Corner of Park  
Pahay Okee LbékqgﬁfTb@gﬁ}
Pouratis Pond, 1 3/4£&ii;e SW
Pouratis Pond+ 2 miles L
Mahogany Hamééck'Tﬁrnbff

Mahogany Hammock Turnoff, 1%
miles ESE !

E. Boundary, 4 miles N of Corner
(see Map G4)

Reéearch Centeg;QB.miles W
Research Cen§é£,13’ﬁilés W
Road by Research Center
Boy Scout Camp ’

- Turnoff to Long Pine Key

»
oTe . on o e Ke

01d Ingraham Highway
Donut
Pine Island, housing area

Pine Island, housing area

Species

CaAua&ina & Schinus

Schinus
Schinus
Schinus
Melaleuca

Casuarnina

Schinus

Schinus
Casuarina
Schinus
Casuarina
Casuarina
Schinus
Casuarina
Schinus
Schinus

Casuasvina

£ Schinus

Priority No. of Trees

Year
Treated’

. Year
Monitored

Map I.D.
No.

25

31

1981

1979 & 1982

1983

1979

36
F5
F6
F6
F6

F6
G4

G5
G5
G5
G5
G5

G5

G6

G6

H5

H5
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District: PinelIsland

Location - g

i

Pine Island Visitor‘geﬁﬁer

CERAN

Royal Palm Rangerr§f€§i§h

Road to Research;Cent;r€ 

East Boundar*,’Gengral (éouth)

EE of Royal éalm Rangér Station

NW Taylor Slough |

SE Boundary, U.S. i

SE Boundary, U.S. 1

Aero Jet Areé,{ :
fyo : :

Block D Fireiﬁd,\l mile N

150 Yds. NE éf V.C. '

E. Boundary, S of Rte 27

E. Boundary, S of Rte 27

Entrance Station, 50' south
¥ mile W of L-31W

Main Park Road, -2 miles S of
Flamingo Wells

Highway 1, boundary

Species

" Casuarina

Schinus

Schinus

Schinus &
Schinus &
Casuarina
Casuarnina
Melaleuca
Casuarina
Casuarina
Casuarina
Casuarning
Melaleuca

a"’l

Melaleuca

Melaleuca .

Casuarina

Casuarnina

MeLaleuca

Melaleuca

Priority No. of Trees

43

4,000

91

74

25

2
Year Year Map I.D.

Treated Monitored No.
H5

H5

H5

H5

H6
1980 H6/G6
1950 J6
1980 J6
1980 H5
1979 G5
1979 H5
1979 H5
1979 & 1981 H5
1982 F4
1981 H5
1980 ﬁS
1980 F6
1980 J6




S g ) -
3 Fath™
‘/ i .
S . G255 R
&Y

3
District: Pine Island : '
s Year Year Map I.D.
Location ' : ~ Species Priority No. of Trees " Treated Monitored No.
Aero Jet Area | Melaleuca 4,000 1980 - H5
Rock Reef Pass b MeLalecua . 1 1980 | F5
West Taylor Slough.?}  Casuaring . - o1 1981 ‘ G6
Gate {11, Maig fark ﬁ;é&; Casuarina . 10 | 1982
Boy Scout Caﬁﬁ Parking Lot Melalecua 2 1981 G5
Unit 5, Sub—uniﬁ 7 Casuarnina 1,877 1977
Unit S, Sub—x.:xt:iit T Casuaring ~ 11,793 1978
Site: R37S, 55728 : Casuarnina ' 15 1978
Site: T57S, R36E . Casuarnina - 339 : 1978
| Site: R37E, $§7s 3 | Casuarina 317 1978
Unit 6, Sub—l;ixi’t 2 - Casuarina 5 1978
N of MPR froﬁ»Gate 9‘to Rock Casuarina 7 1978 F5
Reef Pass
3/4 mile W of LSlW, 1 mile S of Casuarina 76 1977 & 1982
Lucille Buggy Trail
77..7 Context Casuarning 7 1977
Road, on E Boundary e ——————————————————————————————————————————————————
1% miles S of "A" Battery Lower Site Casuarina 1 ' 1977
Research Center Gérden Schinus . . 1 1983 G5

Anhinga Trail Schinus 4 1983 H5
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District: Pine Island

—_— Year Year Map I.D.
Location Species  Priority No. of Trees Egggggg_ ﬂgﬂiEQEEQ, _No.
0ld Ingraham HighwayAbéﬁween P1 Schinus ) H5

and Royal Palm S

Pine Block L, Prairie West - Casuarnina : - 14 1980 H5
Pine Block H, behind Cate 2  Casuarina 34 1982 c5

Pine Block X :, Casuarina 15 1982 H5




PINE ISLAND DISTRICT




(. . . Pine Island

. A number of exotic plant species will be treated in the Pine 1

Treatment sites are located in developed and nftural

Island District.

zones.

Species targeted for control in FY 83 include:

Albizia lebbeck Woman's tongue

|
Ardisia solanacea Shoebutton Ardisia
Bauhinia -spp. . Orchid Tree )

Bischofia sp.

Brassaia Schefflera
[y - ! pu.

Carica papaya Papaya i

Casuarina spp- Australian Pine

Leu;aena leﬁcbcephala ~ Lead tfé; ; -
’ - Melaleuca quinquenerﬁia 1-

Psidium guajava Guava

Schinus terebinthifolius Brazi;ian pepper

Th;spesia populnea Cork tree

All species will be treated by bésal bark spray application of

Garlon 4.

e

Treatment sites will include:

Pine Island residence area

Areas adjacent to the 01d Ingraham Highway, Pine Island

(. Service road




Long Pine Key Campground

|

|

i

Royal Palm - road to the 01d Royal Palm site
' i

|

Pine Blocks E, C, J, K - after summer prescribed burn in

_order to facilitate access and to take advantage of

increased growth of Schinus after scorchiﬁg(this will alsg

increase uptake of the herbicide)

Area surrounding Headquarters

Boundarieg

Environmental Ed Center at Hidden Lake |
Donut ; . i
Boy Scoﬁt Camp - Schinus will be treated by Evergaldes ‘
employees and removed,. when dead, by thé_Boy Scouts. A | _

map of Schinus locations is included.

Pine Block H - Casuarina will be treated_with basal bark

|
. |
spray application of Garlom 4.

More exotic plant populations may be added to this list as th:z

are discovered and evaluated(as to treatment priority).
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District: Tamiami

: ﬁé"é : : : Year Year Map I.D.
Location : Sgecieé ' Priority No. of Trees Treated Monitored No.
Indian Camp Creek, headwaters Schinus ‘ _ B4
Forty Mile Bend, north side of Casuarina ‘ F2
Highway 41
Forty Mile Bend, Loop Road first - Schinus : ' F2
2 miles ’
Forty Mile Bend, Loop Road Junction Casuarina F2
Highway 41, from Tamiami R.S.T. Casuarina & Melaleuca : F2
Indian Village
Shark Valley Lookout Tower Casuarnina , 1979 F3
" Road to Shark Valley Lookout Tower, Melaleuca ‘ F3

1} miles from Highway 41

East Slough, 1 mile from Highway 41 MeLaleuca ) ‘ 3

Papaya Hammock Schinus : F3
Levee 67, 1% miles S of Highway 41 Schinus ‘ i G3
Vulture Hammock Schinus 63

-Irongrape Hammock, 1 mile W Melaleuca , G4

_Black Hamnock 2 miles SSE_____ Casuarina | G4

U.S. 41, Tamiami  Mefaleuca 80 A 1982 F2
Inside Trail 1} mile SW of Hammock 55 Melfaleuca . 1 1982

Structure D, S side Highway 41 Melaleuca 350 1981 & 1982 F2
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District: Tamiami

W o Year ‘ Year Map I.D.
Location ' ponE Species Priority No. of Trees Treated  Monitored _ No.
200 Yds. of LPK CPG Sign and 1 CaAuanlnd : 7 1977, G5
mile N of MPR \ ' '
Unit 6, Sub-unit 7 ' Casuarina | 650 1977 G5
1 mile NE Sweet Bay Pond ,. . Casuarina . ‘ J27 _ 1977 . F6
N & E Park Boundary Casuarina 30 1979 & 1982 G3
N & °‘E Park Boundary Melaleuca 1 1979 G3
East Park Boundary i MelLaleuca 25 1979, 1981 G4
& 1982
Papaya Hammock ‘ Schinus : 1983 not - F5
. : complete
" Miccosukee Strip ' | Melaleuca 4 1981 & 1982 F2
Bobby Tiger's Pad MeLaleuca
Highway 41, N S S sides MelLaleuca . | 153 1981 F2
West Tram Rd, W side Melaleuca 1 1981 F2,3
N. Boundary, 0l1ld 41 Melaleuca ‘ 2 1980 F2
* W. Loop Rd., Shark Alley Melaleuca . 1 1980 F2,3
e S e s i >
E. Tram Road, Shark Valley ‘ Melaleuca ‘ 2 1980 F2,3
Miccosukee Strip, 500 yds. SE MelLaleuca . . 4 1978 F2

Miccosukee Strip, East End Melaleuca 4 1974 F2




TAMIAMI DISTRICT




District: Tamiami

Location
Indian Camp Creek, headwaters

Forty Mile Bend, north side of
Highway 41 o

Forty Mile Bend, Loop Road first
2 miles

Forty Mile Bend, Loop Road Junction

Highway 41, from Tamiami R.S.T.
Indlan Village

Shark Valley Lookout Tower

Road to Shark Valley Lookout Tower,
1'% miles from Highway 41

East Slough, 1 mile from Highway 41
Papaya Hammock
Levee 67, 1% miles S of Highway 41
Vulture Hammock

Irongrape Hammock, 1 mile W

Black Hammock 2 miles SSE

U.S. 41, Tamiami

Species
Schinud

Casuarina
Schinus

Casuarina

Casuarina

Casuatiina

Melaleuca

MeLaleuca
Schinus
Schinus
Schinus
Melaleuca

MelLaleuca

* Priority No.

& Melaleuca

Inside Trail 1% mile SW of Hammock 55 Melaleuca .

Structure D, S side Highway 41

MeLaleuca

i,

of Trees

350

Year Year Map I.D.
Treated Monitored No.

E4

F2
F2

F2

F2

1979 F3

F3

*F3
F5
G3
G3

G4

1982 F2
1982

1981 & 1982 ‘ F2




District: Tamiami
Location

200 Yds. of LPK CPG Sign and 1
mile N of MPR :

Unit 6, Sub-unit 7

1 mile NE Sweet Bay Pond
N & E Park Boundary

N & E Park Boundary

East Park Boundary
Papaya Hammock

Miccosukee Strip

Bobby Tiger's Pad
Highway 41, N & § sides
West Tram Rd, W side

N. Boundary, Old 41

gop Rd. . Shark Alley

W. Tram Road, Shark Valley
E. Tram Road, Shark Valley
Miccosukee Strip, 500 yds. SE

Miccosukee Strip, East End

Species

Casuaning

Casuarina
Casuaring
Casuaring
Melaleuca
MeLaleuca

Schinus

Melaleuca
Melaleuca
Melaleuca
MeLaleuca
Melaleuca

Melaleuca
MeLaleuca -

MeLaleuca
MeLaleuca
MeLaleuca

Priority No. of Trees

7

650

27

30

25

153

. Year
Treated

1977

1977
1977
1979 & 1982
1979

1979, 1981
& 1982

1983 not
complete

1981 & 1982

1981
1981
1980
1980
——
1980
1978

1974

Year

Map I.D.
No.

Monitored

G5

"G5
¥6
G3
G3

G4

F5

F2

F2
F2,3
F2

F2,3

F2,3
F2

F2
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I a pesticide will h, ne applicator or the environment very little or not at ali when used exactly
lied a general use pesticide. The label on these products will say “General

as directed, it can
classification.”

RESTRICTED USE PESTICIDES

A restricted use pesticide is one which could cause some human injury or environmental damage
even when used as directed on-the label, The label on these products will say:

RESTRICTED USE
PESTICIDE

FOR RETAR SALE TO AND APPLICATION ONLY 8Y
CEATFIED APPUCATORS OR PERSONS UNDER THEWR
DIRECT SUPERVISION

The restricted use statement must be at the top of the front panel of the label.

-
AN

NS
~ e

3 AIRBLAST SPRAYER

4 LOW PRESSURE SPRAYER

This public document was promulgated at
an annual cost of $459.15, or 2.3¢ per

s ———— copy to Inform Florida producers of proper
SUNSHINE STATE PESTICIOE PROGRAM .

pesticide use,

11-20M-75

FORMULATIONS
AND
EQUIPMENT

Cooperative Extension Service
Center for Environmenta! Programs
Institute of Food and Agricultural Sciences
University of Florida, Gainesville
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What is a pesticid.'is 8 chemical used to control a pest. The most important kinds of pesticides

ure listed below,

INSECTICIDES:

AMITICIDES:

FUNGICIDES:

NEMATICIDES:
FUMIGANT:

HERBICIDES:

GROWTH REGULATORS:

RODENTICIDES:

Insecticides control insects and their relatives the spiders, and similar
pests. ‘

" A miticide controls mites, a close relative of insects.

A fungicide is used to prevent or control a plant disease caused by a
fungus,
This type of pesticide controls nematodes,

This pesticide controls pests by giving off a gas or vapor,

This group of pesticides controls unwanted plants {weeds). Herbicides
are often called "weed killers."

These pesticides change the growing or fruiting habits of a plant.

Rodenticides control rodents,

MITICIDES FUNGICIDES

FUMIGANT

HERBICIDES

/

GROWTH REGULATORS RODENTICIDES

J SOLUBLE
POWDERS
(sP)

EMULSIFIABLE
CONCENTRATES (EC)

WETTABLE )

POWDERS (WP}

GRANULES (G)

DL

‘DUSTS (D}

SUSPENSIONS (DL or L)

PESTICIDE FORMULATIONS

There are several forms (also called formulations) of pesticides.

Dusts {D) and Granules {G) are dry pesticides that are already mixed and ready to apply when you
buy them.

Wettable Powdars {WP) or Soluble Powdars {SP) may look like dust, but they are not used like 3
dust. While a dust is ready to use when you buy it, a wettable powder or soluble powder must b4
mixed with water before using, Wettable powders usually form a cloudy liquid atter being mixed

while soluble powders are usually clear in water. Wettable powders need to be constantly stirred of
shaken during use to avoid settiing out.

Baits kill pests that feed on them. Some are bought ready-to-use, but others must be mixed with
dry or wet substance to attract the pests to them, :

Emulsifiable Concentrates {EC) and Suspensions (DL or L) are liquids that are mixed with water o

Here are some ways' pesticide formulations appear on the label and what they mean:

Formulations Meaning

50 5% Dust

10G 10% Granular

50WP or 50W 50% Wettable Powder :

6EC or 50E 6 pounds per gallon Emulsifiable Concentrate
4DL or 4L 4 pounds per galion Suspension

90EC - Fumigant 90% active (turns into gas)
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{ESTRICTED USE PESTICIDES | FORMULAT!ONS |

_restnicted use pesticide is ong which could cause some human injury or environmental damage
Cwehin used as directed on-the label, The label on these products will say: .
. ‘

o AND
EQUIPMENT

Cooperative Exlension Service
Center for Environmentol Programs
nstitute of Food and Agricultural Sciences
University of Florida, Gainesville

t o pesticide will hai e applicator or the environment very little or not at ull when used exactly
d a gonoral use posticide, Tho labol on theso products will say “General
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RESTRICTED USE .
PESTICIDE ‘

£ON AETAR SALE TO AND APPUCATION ONLY 8Y
CLRIFED APPUCATORS OR PEASONS UNDER THER
ORMECT SUPERVISION

. esincted use statement must be at the top of the front panel of the label,

2 HAND SPRAYER

3 AIRBLAST SPRAYER

@ 4 Low PRESSURE SPRAYER
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CENERAL INFORMATION: Du Pont “Velpar” L Weed Killer 1s 2 water-cispersible hguid 1o be On woody plants, symptoms usually appeat within 3 weebs afhig uﬂncvem rainiait has carred the
vg o~ herbicige into the root zone, during penods of active growth. ] iohzhon and subsequent refolia-

bnixed i water and apphed 25 a spray for selective control of certain weeds in Christmas ree

antabons and reforestation areas and lor non-selective weed and brush control on noncrop- tion may occur, but susceplible plants are kilied. The degree oifontroland duraton oieﬂect m!l
. 1t may aiso be applied undiuted as 3 basal soil treatment for brush control on non- vary with the amount of chemical apphed, rainfall, iemperaifite, weed and brush species, soil Ve
jor N areas H is non-corrosive 1o equipment {exture and other condrbons. \ {
*Veipar~ L is an effective general herbicide providing both con:;g:nd r:»d;ul control of rlmn; | e
At rates recommended for noncropland areas, #f prov controd of many annual an
m:l weeds, brush, woody vines, and, except for johnsongrass, is efiective for control of most NOTICE OF WARRA
perennial weeds. 1 is absorbed through the roots and fohiage. For brush control, soil applicationis Du Pont warrants that this product conforms to the chemica fifescription on the label thereof
most effective. and is reasonably ft for purposes stated on such label onl hen used in accordance with
Moisture is required to activale “Veipar™ Lin the soil. Best resuhs are obtained when weeds are directions under normal‘use conditions. it i; impossible to el ip:te alinisks inherently 2550~
less than 2 inches in height or diameter, soif s moist at time of apphcation and Y to ¥% inch of rain- ciated with the use of this product Inetiectiveness or other linintended consequences may
$31 occurs within 2 weeks after application. Foliar application to weeds is most effective under result because of such factors as weather conditions, prefince of other materials of the
conditions of high temperature (above BOE), high humidity and good soil moisture. Foliar apph- manner of use or application, all of which are beyond the coiRrol of Du Pont. in no case shall
tation when vegetation is dormant or semi-dormant may not be effective. Du Pont be liabie for consequential, special or indirect das ges resutting from the use o
On herbaceous plants, symptoms usually appear within 2 weeks after application under warm ' handling of this product All such nsks shall be assumed byfihe Buyer. DU PONT MAKES NO
humid condrtions, while 4 10 & weeks may be required when weather is cool. M rainfall after appli- WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PRRTICULAR PURPOSE NOR ANY
tation is inadequate 1o activate “Velpar™ L in the soil, plants may recover from contact efects OTHER EXPRESS OR IMPLIED WARRANTY EXCEPT AS STANED ABOVE

and conbnue to grow.

DIRECTIONS FOR USE
It is 2 violation of federal law to use this product in a manner inconsistent with its labeling.

For broadcast treatments using ground equipment, apply "Velpar™ L as 2 spray just before of
soon atter weed emergence. Do not apply to frozen or snow-covered soil. Before spraying,
calibrate equipment o determine the quantity of water necessary to uniformly and thoroughly
cover the vegetation 3nd soil in 2 measured area fo be treated. Use at least 5 gallons of water for
l=ach galion of “Veipar™ L

Add the proper amount of “Velpar™ L 1o 2 spray tank filled-with the amount of water to be used
2nd mix thoroughly. Asurlactant such as Du Pont Surfactant WK may then be added atthe rate of
1 quart per 100 gals. of spray to improve wetling and/or contact acbvity. After thoroughly mixing
the spray solution, 3 suitable defcaming agent such 2s DOW Comning “Antifoam™ A or “Hodag”

am” F-1 may aiso be added at the rate of 1 o 5 ozs. per 1,000 gaks. of spray should foaming become a problem. Agitate YWhen used as directed, “Yelpar™ L contro
ghly to disperse the defoaming agent grass, bromegrass, catsear, common grou
fixed boom sprayer properly calibrated to 2 constant speed and rate of defivery. When used in conifer plantings, avoid fieabane, foxtail, oxeye daisy, Pennsylvani
pping and shut off spray booms while starting. turning. slowing. or stopping of injury to the conifer trees may resuft Treatment provides partial control of curd
plication with a handgun sprayer (non-cropland areas only}, use sufficient water {50 to 200 gals. per acre) for thorough fescue, goldenrod, horseweed, orchardgras@ind ryegrass. Rates expressed are broad-
ge. For treating small non-cropland areas, a tank-type hand sprayer or sprinkiing tan may be used. cast. For band application, use proportionat ! less; for example use % of the broadcast

D AKD BRUSH CONTROL— NONCROPLAKD AREAS: Railroad, Highway, Utility and Pipeline Right-of-Ways, rates when treating 3 3L band where roffispacing is € #.
arms, Storage Areas, Industrial Plant Sites, Drainage Ditchbanks and other similar areas. 1
Wrevels of the recommended dasage ranges under the following conditions: on hard-to-kill species; on fine- Apply as 3 broadcast spray in the spring gior to conifer bud break. ¥ applications
d so'!s {clay, clay loam); on soils containing more than 5% organic matter or carbon; and, on coarse-textured soils made atter bud break, use directional spralf equipment and prevent contact of coni-
loamy sand, gravelly soils) where rainfall exceeds 40 mchs per year. Use the lower levels of the dosage range il the fer foliage or injury may result j
g season is short. - |
Control—Apply 3 to 6 gals. per acre for season jong control of many annual, biennial and perennial weeds inciuding |
s5°, bermudagrass®, bluegrass, broomsedge, camphorweed, Canada thxs‘bc' chickweed, clovers, dewberry, dog-
* fescue®, finergrass, foxtail, puineagrass, heath aster, honeysuckie, lantana, marestail® mblxnss, plantain, prickly
ngweed smuytgrass, Spanish needle, vaseygrass, wild blackberry® and wild carrob.
-term controf (up to 3 months) of the above weeds, 2pply 1 to 2% gals. per acre. Apphication at 1 to 2% gals. per acre | FIRST YEAR ESTABLISHED
rovides short-term control of many annual, biennial 2nd perennial weeds including barnyardgrass, bindweed®, bounc- PLANTATIONSY PUAKTATIONS
t*, bromegrass, butielprass®, burdock, cocklebur, crabgrass, crown veich, curly dock®, dandelion®, dogbane®, fiddle- R .o | Pints “Veipar™ L | Pints “Velpar™ |
filaree, fleabane, poatsbeard vine, poldenrod, kochia, lespedeza, milkweed®, mustard, nutsedge® orchardgrass®, Soil Texture | Pot Acrett Per Acrett
paragrass, pipweed, purslanc quackgrass, ryegrass, smartweed, spurge, trumpet creeper®, wild cats, wild parsnip Gravelly or Rocky Soits, Exposed Subsoits, B y
ild star thistle. Knobs, Sand, or Sandy Soils with 85% or fibre Do Not Use Do Not Use
¥ areas—Three i azs. “Veipar™ L per 250 sq. . is approximately 4 gals. per acre. Sand !

Control—Apply to s0il during the period between late winter and early summer for control of blackgum, black cherry, Loamy Sand and Sandy Loam {50-85% ! d) 4 &5
lowering dogweed, green ash, hawthom, hickory, oaks {except liveoak), persimmon, sumac, sweetgum, and willow. In

1 annual bivegrass, barnyardgrass, bent-
sel, common ragweed, false-dandelion,
kmartweed, velvetgrass and wild carrot
iock, dandelion, willowweed flireweed),

where the soil normaly remains frozen during the winter, and spring rains are usually inadequate for soil activation, 2 Loam, Sit Loam, Silt and Sandy Clay Ulbm 45 57
winter treatment may be applied before the soil freezes. Silty Clay Loam, Ciay Loam, Sandy Cay, RY
For effective brush control and prevention of damage to desirable vegetation; do not apply 1o brush standing in water; Clay, and Clay 56 18

t use water from treated ditches for irrigation; do not use where d:suable trees or shrubs are immediately adjacentto . ‘
**Do not use on any soil contaimmg less than 1% Birgamic matier; 6o not use on loamy sand of sandy

eated area.
. . - loam wiih less than 2% ul
deast Treatment—Apply 2 to 4 gals. of “Velpar™ L per acre as a coarse spray with water. Direct the spray to the tApply Imly'vluns;lmt ::c:::: ;;urs ol -m o0 more (1 [uwid!ot loblolly pine). Aliow 3t

neath woody plants to be controlied. least two months atier transplanting before alliying ~Veipar~ L then apply only d ranfall has
diluted Basal Soil Treatment—Apply "Velpar" 1 undiluted with an exact delivery hand gun appiicator. This equip- settied the sod around the base of the transp ‘ ts

delivers a thin stream of a predetermined volume when triggered. Apply at the rate of 4 to 8 milliliters for every 2 of THuse of rates in excess of those specitred for gt sod texture may 1€sult in injury 1o the comlers.
stem diameter. Direct the treatment to the soil near the root collar of woody plants to be controlied. When treating large . |

and more than one delivery of “Velpar™ L is needed per stem, make applications on opposite sides of the stem. Notice to Buyer: Purchase of this materiaifioes not confer any rights under patents of

VE WEED CONTROL—CHRISTMAS TREE PLANTATIONS AND REFORESTATION AREAS: “Veipar” L is recom. ~  COUMINES outside of the United Suates.
d for control of certain weeds in Christmas tree plantations where Scotch Pine, Douglas Fir {west of the Rocky Moun-
only}, Austrian Pine, Grand Fir, Sitka Spruce, and Noble Fir are grown. 1 is atso recommended for use in Teforestation
where Scotch Pine, Dourghs Fir (west of the Rocky Mountains only) Lobloliy Pine, Ponderosa Pine, Austrian Pine, Grand :
ka Spruce and Noble Fir are grown. STORAGE ASD DISPOSAL
the efect of “Velpar™ L on conilers vanes with soils, undormn ol application, and environmenta . ‘

p2 yolappl . and enwironmental conditions, 1 3 sug: Do not contaminate water, food or feed iy storage of disposal. Do not re-use con-

that growers kmit their first use to small areas. i B ty d od
to conifers may result: Do not use in nurseries, seedbeds or o | ings; ! tner. Bury emply conlainer, of prodiiit thal cannot be used, in # safe place |
BCC?“;W y mamental plantings; do not use on trees away from water supphes, or dispose ofby alternative procedures recommended

igor because of insect, disease or winter injury. of show symptoms of other stress conditions: 6o not 268

i

‘ over the 1op of conrlers; 6o not use on poorly Brained soils. In addibon, conifer injury may result where by federal, state or local authorities. Of pn dumping &5 peohibited. ("
¢ winler stress, disease, of insect damage foliows applicabion, or heavy rains occur soon stier apphication. Do not use for ! ;
control m conifers m the state of Texas. ‘ .
idered hard-10-bill B-21874 10-79 ! MADE IN US.A

PRINTED INUS.A
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115% OF ACTUAL SIZE : ;
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WATER DISPERSIBLE LIQUID ¢ 1 GALLON CONTA!NS 2 LBS. HEXA NONE
ACTIVE INGREDIENT |

Hexazinone |3-cyciohexyl-6-{dimethylemino}-1-methy!-1, 3 S5-triazine- 2 A4(1H,3H)-dione} .......... L 25%
INERT INGREDIENT S . ot e e ettt e e e aaenans . ... 75%

11.S. Pats. 3,902,887 & 3.983.116 EPA Est. 5305-AR-] EP Reg No. 352-392

Keep out of reach of children

- Precautionary Statements
Hazards to Humans and Domestic Animals

DANGER! GAUSES EYE DAMAGE. FLAMMABLE.

Do not get in eyes. Wear goggles or face shield and rubber gioves when handling. Avoid contact wit km andclo-
thing. Avoid breathing spray mist. Harmful if swallowed. Keep away from heat, sparks and open fla e Keep con-
tainer closed.
In case of contact, immediately flush eyes or skin with plenty of water for at least 15 minutes. Fore ‘.. calla phy-
sician. Get medical attention if skin irritation persists. Remove and wash contaminated clothing Before re-use.

\
Environmental Hazards

\
Keep out of any body of water. Do not apply where runoff is likely to occur. Do not contaminate watg ‘
of equipment or disposal of wastes. 3

by cleaning

IMPORTANT—Injury to or loss of desirable trees or other plants may result from failure to observe thef ollowing; Do not
apply except as recommended or drain or flush equipment on or near desirable trees or other plants, g on areas where
their roots may extend, or in locations where the chemical may be washed or moved into contact with feir roots. Do not
use on lawns, walks, driveways, tennis courts, or similar areas. Prevent drift of spray to desirable f§ nts Keep from
contact with fertilizers, insecticides, fungicides, and seeds.

Thoroughly clean all traces of “Velpar” L from application equipment immediately after use. Flusht k, pump, hoses
and boom with several changes of water after removing nozzie tips and screens {clean these pa separately)

E. . DU POKT DE NEMOURS & CO. {INC.), BIOCHEMICALS DEPT, Wil HGTOH, DE
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Keep oul of reach of children.

CAUTION!

MAY CAUSE IRRITATION. .

HARMFUL F SWALLOWED. | .

Avoid contact wilh eyes or prolonged contact wilh skin,

waler. L
_Avoid contamination of seed, feed and food stufls.

l'.IIMlT OF WARRANTY AND LIABILITY

Monsanto Company warrants that this material-conforms lo the chem-
ical description on the label and is reasonably fit for the purposes
referred lo in \he directions lor use, This product is sold subject to
the understanding thal the buyer assumes all risks of use or handling
which may result in loss or damage which are beyond the conlrot of
the sefler, such as for example incompalability with other products,
the manner ol its use or application, or the presence of other products
or materials in of on the soil or plant. MONSANTO MAKES NO OTHER
EXPRESS OR IMPLIED WARRANTY OF FITKESS OR MERCHANTABIL-
ITY. The exclusive remedy of the user or buyet, and the limit of the
liability of Monsanto Company or any other sellec for any and all*
losses, injuries of damages resulting from lhe use or handling of
this product shall be the purchase price paid by the user o buyer
for the quantity of this product involved. The buyer and all users
are deemed o have accepted the lerms of this nolice which may not
be varied by any verbal or writlen agreement.

GENERAL INFORMATION L

DO NOT APPLY THIS PRODUCT USING AERIAL SPRAY EQUIPMENT..

Roundup, 3 waler soluble liquid, mixes readily with waler lto be 2p-
plied as a foliage spray for the conlrol or destruction of many
* herbaceous plants. it may be applied through standard industrial or
field type sprayers after dilution and thorough ‘mixing with water in
accordance with label instruclions, . ,
Roundup Is translocaled from the point of foliage contact to and into
the rool system. Visible effects on most annual weeds occur within 2
fo 4 days but on most perennial weeds may not occur until 7 to 10
days. Visibla elfects are 3 gradual willing and yellowing of the plant
which advances to complele browning and deterioration of plant lissue.
Rainfall occurring up to 6 hours after application may reduce eflective-
ness. Heavy rainfall within 2 hours after application may wash the
- chemical off of the foliage and a repeal trealment may be required.
DO NOT ADD ADDITIONAL SURFACTANT since this formulation con-
tains sulficient welling- agents for the purposes described. '
Do no! mix with any herbicides, pesticides, herbicidal oils or any other
malerials. :

L TR SV B N b

of water for at feast minl'es. Call "physician. Flush skin wilh
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Delay applicalion until vegelalion has emesged o the stages described
for control of such vegelation under the “Weeds Conlrolled” Section
of this label lo afford adequale leal surfacs to receive lhe spray.
Unemerged leal lissue arising from underground rhizomes or root
stocks of perennials will not be affected by the spray and will conlinue

oblained when lreatment is made al late stages approachi mally.
For best resulls, spray coverage should be unilorm and complete.
Do not spray weed foliage lo the point of runoll.

ATTENTION

AVOID DRIFT, EXTREME CARE MUST BE USED WHEN APPLYING THIS
PRODUCT TO PREVENT INJURING DESIRABLE PLANTS AND CROPS. Do
not allow spray mist to drift since even minute quantities of spray
can cause severe damage or destruction lo nearby crops, plants or
other areas on which treatment is not inended, or may cause other

.unintended consequences. Do nol apply when winds are gusty or in

excess of 5 miles per hour or when other conditions, including lesser

wind velocities, will allow drift to occur. When spraying, avoid com-
binations of pressure and nozzle lype that will resull in fine particles

(mist) which are more likely Jo drifl. .

NOTE: Use of this product in any manner not consistent with this label
may result in injury to persons, animals or crops, of olher unin-
tended consequences. Keep conlainer closed lo prevent spills ard
contamination. 3
Clean sprayer and parts immediately after using this product by
thoroughly flushing with water, Do nol conlaminale waler by dis-
posal of wastes or cleaning of equipmient. .
Do not reuse container. Destroy when emply.

Do not use this product with galvanized (rinc coated) spray
tquipmenl.

"~ MIXING AND APPLICATION INSTRUCTIONS

_ This herbicide mixes readily with water, NOTE: REDUCED RESULTS
MAY OCCUR IF WATER CONTAINING SOIL IS USED, ¢.g., WATER FROM
PONDS AND UNLINED DITCHES. For ground or industrial lype sprayers
(ill the spray tank with one hall the required amoun! of water. Add the
proper ‘amount of herbicide (See Directions for Use) and mix well
before filling the remaining portion of water. Place the filling hose
below the surface of the liquid solution to prevent excessive foaming.
Remove hose lrom tank immediately to avoid back siphoning into
water source. Do not use mechanical agitators.

For use in knapsack type sprayers, it is suggested that the proper
amount be mixed with water in 3 larger container. fill sprayer from
the tank or conlainer of stock solution.

APPLY IN PROPERLY MAINTAINED AND CALIBRATED EQUIPMENT
CAPA.BLE OF DELIVERING DESIRED RATES OF SOLUTION OR VOLUME.
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Jhat 15 8 pesticide?
re listed below,

NSECTICIDES:

NTICIOES:

[ UNGICIDES:

EMATICIDES:
FUMIGANT:

{ERBICIDES:

. chemical used to control a pest. The most important kinds of pesticides
Insecticides control insects and their relatives the spiders, and similar
pests,

A miticide controls mites, a close relative of insects.

A fungicide is used to prevent or control a plant disease caused by 8
fungus.

This type of pesticide controls nematodes,
This pesticide controls pé‘sts by giving off a gas or vapor,

This group of pasticides controls unwanted plants {weeds). Herbicides
are olten called *'weed killers."” :

SROWTH REGULATORS:  These pesticides change the growing or fruiting habits of a plant,

RODENTICIDES:

Rodenticides control rodents.

FUNGICIDES

NEMATICIDES

Sp,

SOLUBLE
POWDERS

EMULSIFIABLE
CONCENTRATES (EC)

WETTABLE )

POWDERS (WP}

‘DUSTS (D) -
BAITS SUSPENSIONS {DL or L)

FUMIGANT

HERBICIDES GROWTH REGULATORS RODENTICIDES

PESTICIDE FORMULATIONS

There are several forms (also called formulations) of pesticides.

Dusts {D) and Granules {G) are dry pesticides that ars already mixed and ready to apply when you
buy them,

Wettable Powders {WP) or Soluble Powders {SP) may look like dust, but they are not used like a
dust. While a dust is ready to uso whan you buy it, o wettable powder or soluble powder must bo
mixed with water belora using. Wettable powdors usually form 2 cloudy liquid after being mixed,
while soluble powders are usually clear in water, Wattable powders need to be constantly stirred or
shaken during use to avoid settling out,

Baits kill posts that feod on them. Some are bought ready-ta-usa, but others must be mixed with a
dry or wet substanca to attract the pests to them, :

Emulsifiable Concentrates (EC) and Suspensions (DL or L) are Jiquids that ore mixed with water of

Here are some way§ pesticide formulations appear on the label and what they mean:

Formulations Meaning i

50 5% Dust

10G 10% Granulor

60WP or 50W 50% Wettable Powder

6EC or BOE 6 pounds per gallon Emulsifiable Concentrale
4DL. or AL - 4 pounds per gallon Suspension

90EC - Fumigant 90% active {turns into gas)
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GENERAL INFORMATION

GARLON 4 Herbicide is recommended tor the contro! ot unwanted woody plants snd
annual and perennial broadleal weeds in forest site preparation and on non-crop
areas including industrial manufaciuring and storage sites, rights-of-way such as
etectrical power lines, communication lines, pipelines, roadsides and railroads, fence
rows, and around larm buildings. AR

Among the woody plant species controlted are:

Alder Choke Cherry Locust Sassafras
Arrowwood Cottonwood Maples Sumac

Ash Crataequs Mulberry Sweetbay Magnolia
Aspen {Hawthorn) Oaks Sweelgum
Beech Dogwood Persimmon Sycamore
Birch Elderberry Pine Thimbieberry
Blackberry Elm Polson Oak .. Tulip Poplar
Blackgum Hazel ) K Poplar Willow
Cascara Hickory Salmonberry ' Winged Elm
Cherry Hornbeam .

Among the annual and perennial broadleal weeds controlled are:

Burdock Dandelion - Plantain- Veich
Chicory Field Bindweed . ' Ragweed . Wild Lettuce
Curled Dock tambsquarters

Smartweed

DIRECTIONS FOR USE -
W is a violation of Federal Law to use this product in a manner inconsistent with its
labeling. ] S

FOLIAR APPLICATIONS
Use GARLON 4 Herbicide at rates of 110 B quarts per acre to control broadleal weeds
and woody plants. In all cases use the amount specified in enough water to give
uniform and complete coverage of the piants to be conirolled. The recommended
order of addition to lhe spray lank is water, NALCO-TROL! (if used), surfactart
(if used), additional Herbicide (if used), GARLON 4 Herbicide. I combined with
TORDON"* 101 Mixture Herbicide?, continuous moderate agitation is required. If
surfactantis used, add 110 2 quarts per acre of a standard agricutiural surtactant such
as Tronic, Sponto 712 or Ortho X-77. Use continuous mild agitation.
*NALCO-TROL — Trademark of Nalco Chemical Co.
2TORDON 101 Mixture is a restricted use pesticide. See label.
Belore using any recommended tank mixtures, read the direclions and all precautions
on both labels.
For best results applications should be made when woody plants and weeds are
actively growing. When hard-to-controi species such as ash, blackgum, choke cherry,
etm, maples (other than vine or big leaf}. oaks, pines, or winged eim are prevalent and
during applications made during late summer when the plants are mature, or during

drought conditions, use the higher rates of GARLON 4 Herbicide alone or in

combination with TORDON 10t Mixture. :

When using GARLON 4 in combination with ESTERON® 99° Concentrate Herbicide,

generally the higher rates should be used for satisfactory brush control.

Use the higher dosage rates when brush approaches an average of 15 feet in heightor
when the brush covers more than 60% of the area to be ireated. if lower raies are used
on hard-to-control species, resprouling may occur the year following treatment.

On sites where easy to control brush species dominate, rates less than those
recommended may be effective. Consult Slate or Local Extension personnel for such
information. . .

HIGH-VOLUME SPRAYS WITH GROUND EQUIPMENT -
FOLIAGE TREATMENT: For control of woody plants, use GARLON 4 Herbicide at the
rate of 110 3 quarts in water to make 100 gallons of spray mixture, or GARLON 4
Herbicide at 1%2 to 3 pints may be tank mixed with Y to ¥ galion ot ESTERON 99
Concentrate or TORDON 101 Mixture Herbicides and diluted o make 100 gallons of
spray. Apply at a volume of 100 to 400 gallons of total spray per acre depending on size
and density of woody plants. Coverage should be thorough to wet all leaves, stems,
and root collars. To minimize spray drift, do not use pressure exceeding 50 psi at the

ghts-of-

equivatent to reduce spray drift. {See Use Precautions).

A g S R v

LOW-VOLUME SPRAYS WITH GROUND EQUIPMENT
Make application using equipment that will assure particle breakup and uniform
coverage of low spray volumes applied. Do not use pressure exceeding 40 psi at the
spray nozzle.
NOTE: Do not apply low volume sprays when conditions exist that may cause spray to
drift irom the target area, such as high winds or when an air temperature inversion
exisls in the treatment zone (see Use Precautions).

Woody Plant Contro!
FOLIAGE TREATMENT: Use 4 to 8 quarts of GARLON 4 Herbicide in enough water to
make 20 to 100 gatlons of total spray per acre. or GARLON 4 Herbicide at 3 pintsto 3
quarts may be combined with { to 2 gallons of ESTERON 99 Concentrate or TORDON
101 Mixture in sufficient water to make 20 to 100 gailons _o! tota! spray per acre.
NOTE: Do not plant conifer seedlings on trealed areas for at least 6 months after
applying GARLON 4 Herbicide alone or in tank mixtures.
’ Broadleaf Weed Control

Use GARLON 4 Herbicide at rates of 110 4 quarts in a total volume of 20 to 100 galions
per acre a5 a waler spray mixture. Apply any time during the growing season. GARLON
4 Herbicide at 1 to 3 quarts may be tank mixed with ¥z to 1 gation of ESTERON 99
Concentrate or TORDON 101 Mixture Herbicides to improve the spectrum of activity.

: . * AERIAL APPLICATION
{Helicopter Only)
Aerial sprays should be applied with a suitable driti control agent such as NALCO-

. TROL thickening agent or its equivalent or with the MICROFOIL? boom. Use NALCO-

TROL at the rate ot 1 pint to 2 quarts per 100 galtons of spray solulion. Do not apply
when conditions exist that may cause spray to drift irom the target area, such as high
winds or when an air temperature inversion exists in the treatment zone. (see Use
Precautions).

IMICROFOIL — Trademark of Amchem Products, Inc.

FOUIAGE TREATMENT: (Utility and Pipeline Rights-Of-Way} Use 4 to 8 quarts of
GARLON 4 Herbicide alone, or 3 to 4 quarts GARLON 4 Herbicide in a tank mix
combination with 110 2 galions of ESTERON 99 Concenirate or TORDON 101 Mixture,
and apply in a total spray volume of 10 to 30 gatlons per acre. Use the higher rates and
volumes when plants are dense or under drought conditions.

FOREST SITE PREPARATION {not for conifer release): Use 4 10 8 quarts of GARLON 4
Herbicide and apply in a total spray volume of 10 10 30 gallons per acre, or GARLON 4
Herbicide at 3 10 4 quarts may be used with 110 2 gafions of ESTERON 99 Concentrate
or TORDON 101 Mixture in 3 tank mix combination in a total spray volume ot 10 to 30
gallons per acre.

NOTE: Do not plant conlfer seedlings on treated areas for ai least 6 months atter
applying GARLON 4 Herbicide alone of in tank mixiures.

BASAL BARK AND DORMANT BRUSH TREATMENTS

OfiL MIXTURE SPRAYS: Use only diesel oil, No. 1 or No. 2 fuel oil or kerosene. Add
GARLON 4 Herbicide to the required amount ot oil inthe spraytank or mixing tank and

" mix thoroughly. If this mixture stands over 4 hours, reagitation is required.

OIL-WATER MIXTURE SPRAYS: First, premix the GARLON 4 Herbicide, oil and
surfactant in.a separate container. Do not allow any water or mixiures containing water
to get into the GARLON 4 Herbicide or the premix. Fill the spray tank about half full

with water, then slowly add-the premix with continuous agitation and complete filling,

the tank with water. Continue moderate agitation,

NOTE: I the premix is put in the tank without any water, the tirst water added may form
a thick “inverl” {(water in 0il} emulsion which will be hard 1o break.

BASAL BARK TREATMENT: In right-of-way, other non-crop areas and forests, use 1 to
2gallons of GARLON 4 Herbicide in enough diesel oil, No. 1 or No. 2 fuel oil or kerosene
to make 100 galions of spray mixture. Apply with knapsack sprayer or power spraying
equipment using low pressures {20-40 psi). Spray the basal parts of brush and tree
trunks to a height of 12 to 15 inches from the ground. Thorough wetling of the
indicated area is necessary for good control. Spray until run-off at the groundline is

' noticeable. Old or rough bark requires more spray than smooth young bark. Apply at

any time, including the winter months, except when snow or water prevent spraying to
the ground line. For oil-water mixture application, mix 2 gallons GARLON 4 Herbicide,
25 gallons of oil and one half gallon of Sponto 712, and add to 72.5 gatlons waler as
indicaled under directions for use. Treat as above.

— Nol reasons

using low pressure (20-40 psi). Treat any time when brush is dormant and most of the
Vohage hai droppe(d, Tho‘:ozghly welylhe upper parts of the stems and use the
remainder needed to wet the lower 12 10 15 inches above the ground to the pointol run-
off. For root suckering species.such as sumac, persimmon, sass.alras and !ocuslv. qlso
spray the ground under the plants {o cover smalt root suckers wh_lch may not be visible
above the soil surface. Brush of average density and 4 to 6 feet high may take up t0150
gallons of spray mixture per acre. For oil-watet mixture application mix 6 quarts
GARLON 4 Herbicide. 25 gallons of oit and one half gailon of Sponto 712 and 73 gallons
water as indicated under directions for use. Treat as above.

STORAGE AND DISPOSAL
Do not contaminate water, 100d or feed by storage or disposal.
STORAGE: Store above 28°F or agitate before use.
DISPOSAL:
Prohibitions —Open dumping is prohibited.
Pesticide Disposal — Pesticide. spray mixture, of rinse water that cannot be used
according to label instructions must be disposed of according to applicable federal,
state, or local procedures. . : A
Container Disposal —Triple rinse (or equivalent). Then offer for recycling or recondi-
tioning, or puncture and dispose of in a sanitary 1andfill, or by other approved state and
locat procedures. - S
General — Consult fedesal, state. or local disposal authorities for approved alternative
procedures, :
Be sure that use of this product conforms to all applicable regulations.

USE PRECAUTIONS
Apply this product only as specilied on 1his labe!

Belore using any recommended tank mixtures. 1ead- the directions and alt use ,

precautions on both labels. i

Do nolapply GARLON 4 Herbicide direCtly 1o, or otherwise permit itto come into di:ec:
contact with grapes. lobacco, vegetable crops. ﬂowers‘or other desirable broadlea

piants and do not permit spray mists containing it o drift onto them.

Do not spray when wind is blowing towards susceptible crops ofr mnamem.al plants.
AVOID SPRAY DRIFT; Applications should be made only when there _is_no hazarq l(om
spray drift since smalt guantities of the spray. wh;ch may not be visible, may ln|:r(:
susceplible crops. Use coarse sprays to minimize drift since, under adverse weathe!

conditions, fine spray droplets may dritt a mile or more,

GROUND EQUIPMENT: With ground equipment, spray drift can be lessened by
keeping the spray boom as low as possible: by applying 20gations or more of spray P‘U:
acre; by using no more than 50 pounds of spraying pressure with large drop ed
producing nozzle tips: by spraying when wind velocity is 19 miles per hour or less 3"‘h
by the use of NALCO-TROL thickening agent of its equwale_nt. Do not apply wit
holiow cone-type inseclicide or other nozzles that produce a fine-droptet spray.
AERIAL APPLICATION: With aircraft, drift can be lessened by applyinga coarse spray,
by using no more than 20 pounds spray pressure at the nozzles: by using NAL(IJO-
TROL thickening agent or its equivalent or the MICROFOIL boom; and, by spraying
only when wind velocity is 5 mph or less. .

DO NOT APPLY BY AIRCRAFT OR BY LOW-VOLUME OR HIGH VOLUME GFI.OUND
EQUIPMENT WHEN AN AIR TEMPERATURE INVERSION EXISTS. Such 8 condition is
characterized by little or no wind and with air temperalure lower near the grouanhar:
at higher levels. The use of a continuous smoke colu_mn at or near the site ::
application is suggested to indicate direction and velocity of air movement, and to
indicate a temperature inversion by layering of the smoke. ‘
Do not contaminate irrigation ditches or water used for irrigation or domestic
purposes.

Do not graze treated areas or feed treated forage.

NOTICE: Seller warrants that the product conforms to its chemical description and is
reasonably fit tor the purposes stated on the tabet when used in accordance with directions
under normal conditions of use, bul neither this warranty nor any other warranty of MERCHANT-
ABILITY or FITNESS FOR A PARTICULAR PURPOSE. express or implied, extends 10 the use of

) SisiiaRlidfalclatelio ions. or under abhormat conditions, or under conditions

Sp£ .
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" native to Australasia although several species ©

~ photosynthetic branches, rather in the manner of horse-tails (Equif

127 |

’ *
CASUARINACEAE

(Australian-pine Family)

0 species in 2 gendra is
f casuarina are natjpral-
The family is

n dqlender
rtum).
Plina-

This small but distinctive family of about 7

jzed throughout the tropics outside their normal range.
distinctive because the leaves are reduced to whorls of scales ©

The flowers are very Teduced and specialized 1in relation to wind pd
tion. Thé common names for Casuarina stress the superficial similgrity
to conifers as in "Australian-pine' or "whistling-pine'. Other co fnon
names are "she-oak", "Australian-oak", with reference to the broadfrayed
wood, superficially like oak, while 'beefwood" refers to the densej hard

wood. : i
i

Casuarina

A genus of 40-50 species, with the distribution of the family.! Sev-

eral species have been introduced into South Florida, but only twofere
common. The following species is widely naturalized since its see§s are
readily distributed by wind and water. !

Casuarina equisetifolia L. ex J.R.&G. Forst. Australian-?ine
(swamp she-oak in Australia)

 (The name C. littorea L. has been used for this species)

This species sets abundant wind-dispersed seed and seedlings age
readily established in disturbed, especially coastal areas. The fine
roots of Casuarina develop conspicuous nodules which are inhabitedfby
?itrogen-fixing microorganisms (Rodriguez-Barrueco, 1969). This afjcounts
1n.€art for the ability of this tree to flourish in nutrient—deficient
soils.

Growth. The larger branches (Fig. 39a) bear a series of slender, ;reen,

quill-like twigs (assimilating shoots), which superficially resembfe
pine-needles. These shoots are jointed (Fig. 39b) with the leavesjforming
whorls of minute teeth at intervals, the teeth of successive whorlfl al-
ternating. The green surface stem tissue between whorls is the majn site
of photosynthesis. The number of teeth per whorl is constant betwgen nar-
ggw)limits for each species and C. eguisetifolia usually has sevenl (Fig.
c).

There are two types of vegetative shoot, determinate and indetprminate.

‘The former have a limited life span, i.e. their apices abort earlyfjand

they abscise; they neither branch nor undergo thickening growth. e

*
Introduced §

Reprinted from: Tomlinson, P.B.,

1980. The Biology of Trees Nagive to Tropical

Florida. Allston, Massachusetts, Harvard University Prin;fOffice.
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jatter have continued apical growth, they undergo secondary thickening,
they branch further and usually persist as the permanent shoot systemg
goth types of shoot originate in the axil of one of the scales of a wigorl
of leaves; often one whorl may be the site of more than one bragch. N
the early stages there is no obvious distinction between determinate #nd

* jndeterminate shoots, the latter become recognizable when they start io
branch and thicken. |

Flowering and fruiting. The tree is monoecious, with the main flowerfng
period in spring (March-April). Inflorescences are terminal, the malp

on assimilating switch-shoots of the determinate type, the female on
short, inconspicuous non-assimilating lateral shoots, which are clustpred
in small numbers among the male branches. Male inflorescences develdp

as yellowish club-shaped regions in the terminal whorls of long assinf-
lating shoots (Fig. 3Sm). When the anthers expand (Fig. 391) the flo%—
ering stage of the whole tree is conspicuous.

Each male flower consists of a single stamen, with a lateral pain of
bracteoles and a ''perianth' of two unequal scales which initially foig
a hood over the stamen (Fig. 39p, q). The stamens of an inflorescenge
are at first enclosed by the hooded inner scales (Fig. 39p) and beconge
conspicuous only when the filament elongates (Fig. 391, n) rupturing
the perianth, which is usually cast off. Figure 390 shows a male fiquer
dissected from a shoot with the persistent basal bracteoles. |
Female branches (Fig. 39d) have a basal series of sterile scale—!
whorls, with the female flowers in distal whorls. The individual fegjale
flowers are represented largely by their pair of scarlet styles (Figk
39e-g). The female flower has no "perianth" but a pair of lateral
bracteoles (Fig. 39h), while the base of the flower is protected by pghe
subtending bract (Fig. 39e). When the styles are receptive the ovarj
is undeveloped; it enlarges after pollination, as a bicarpellate strgc-
ture with two ovules, only one of which is functional (Fig. 3Sh, dotied).

Figure 139. Casuarina equisetifolia. a. Habit (x 2/3); b. det§ils
of assimilating shoot (x 6); c. whorl of fused scale-like leavesfre-
moved from photosynthetic shoot (x 24); d. female inflorescence gX 4);
e-h. female flower (x 14), (e) from the side, subtending bract ig
longitudinal section, (f) front view, (g) in longitudinal section}
ovary scarcely developed at this stage (x 14), (h) floral diagramf
outermost scales are bracteoles; i. young fruit (x 2); j. fruitjafter
separation of woody bracteoles (x 2); k. seed (x 2); 1. male inflores-
cence at anthesis (x 4); m. young male inflorescence at end of pjoto-
synthetic shoot (x 6); n-q. male flower, (n) at anthesis and in bitu
(x 32), (o) with persistent basal bracteoles (x 32), (p) with Tenflins
of enveloping perianth (x 24); parts of envelope are shown in detfil;
lateral bracteoles to left and right, dorsal and lateral perianthfiseg-
ments above left and right,respectively, (q) floral diagram, outegmost

scales are bracteoles.
s e
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Pollination is evidently by wind. Further development of the female

inflorescence is rapid. The lateral bracteoles, previously in
(Fig. 39e-g) enlarge to form a pair of woody valves within which fghe fruit
roper develops. The axis thus becomes a cone-like structure (Ffg. 391).
Eventually the valves gape€ (Fig. -393) to release the winged fruif (Fig.
39k), which is dispersed by wind. The woody cones with fruits cfn be found

throughout most of the vear, but they open only in dry weather.

|
|
Casuarina species.
|
|

The two common species growing in our ared may be distinguisped easily

by habit as follows:

cious (with fruiting neones') reproducing from sde
Shoot clusters relatively open; brangnes

scale teeth about 7 per whorl
. . . C. egui;-tifolia

|
nconesf), not

lusteffs dense;

1A. Trees monoe
lacking root suckers.
spreading, not plumose;

iB. Trees dioecious, male plants only (without fruiting
reproducing from seed; root suckers abundant. Shoot ¢

branches erect, plumose; scale-teeth about 12 per whorl
c. crisgata Miq.

& (also known as C. glauca Sieber and as C. lepidophloia *§ Muell.)

s commonly planted along canal banks irff South’

ful in stabilizing the soil, but proli’rration

by root suckeTrs is a nuisance. Attempts have been made to conmifine the
desirable properties of these two by grafting, to produce 2 nofj-suckering,
non-seedling tree. Nomenclature for casuarina species in Flor§da remains
uncertain and confusing.

The latter species i
Florida, where it is use

References for Casuarinaceae i ;

Engler, A. 1894. Casuarinaceae in Engler, A. and Prantl, K. | Die
naturlichen pflanzenfamilien 111 (1): 16-9. |

1969. The occurrence of nitrogen-fix jg Toot
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Rodriguez-Barruero, C.
nodules on non-leguminous plants.

(London) 62: 77-84.
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CASUARINAS IN FLORIDA (USA) AND

SOME CARIBBEAN ISLANDS
by T. F. Geary

Casuarinas are ubiquitous in the Florida peninsula from
tip at 24°30'N latitude to about 29°N. Elevations are ;arely
30 m and most are less than 15 m above sea level. Australian
the casuarinas are known locally, are very common on the coas
roads and property lines, on ditch and canal banks, and aroun
Despite éheir conspicuousness, casuarinas occupy a very small
of the total land in the region.

The casudrinas have not been studied in detail in Florid
Identificatipi of the specles that occur is uncertain, Sut it

that almost all, if not all trees, are C. equisetifolia, C.

C. cunninghamjana, or their hybrids. Trees are found that see

characteristics of all three species. C. cristata (syn_g. le

is reported aﬁ widely planted in Florida (Iittle, 1979); but ¢
a misidentifiéation of C. glauca.

Casuarinas were once highly regarded for landscaping, win
and shade, because they grow well on acid and alkaline soils,
calcareous rocky soils, muck and many other soils (Conover énd

1971). Now plantings are regarded as a mixeé blessing.
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C. equisetifolia 1s the only species that is truly naturafized. It

regenerates and spreads by seed. It is common al&ng the coastf where it
is appreciated for its shade and the pleasant sensation produc
wind "whispering" through the foliage. However, on fore-shore fdunes

C. equisetifolia roots can prevent sea turtles from digging nedts for

their eggs, and sometimes turtles are trapped by the roots.l/ On coastal
areas subject to wave erosion, toppled casuarinas act as groing, increasing
loss of sand.l/

A key concern of those who discourage planting in coastal ?reas is

public safety. C. equisetifolia 1is the largesf coastal tree, th heights
to 30 m. Trees of this size if toppled by hurricanes, to whic ‘Florida is
prone, can cause substantial property damage. The major fear,

that C. equisetifolia planted along roads and on causeways may all and

block evacuation routes from low-lying coastal areas during hurfficanes.

This species has a bad reputation in some cities in the northe | part of

was costly. C. equisetifolia is not common inland, as it cannof survive

Florida. ‘

1 . S
—jPersonal communication from Richard W. Workman, Thomas Mf Missimer

& Assoc., Inc., Cape Coral, Florida.




C. glauca is found in coastal areaé, usually around bra-jish waters,
but it is more prominent inland as an ornamental, windbreak, ;nd grove
for cattle shade. The species 1is propagated by transplanting‘root suckers
of male trees, and it.ié uncertain if there are any females .‘ genetically

pure C. glauca in Florida. Prolific root suckering characterfizes stands

of this species. This property has caused C. glauca to be C-Lsidered a
pest, and scme counties legislated against plénting it and otfer members
of the genus (Conover and McElwee, 1971). Eecause of the desfrable
ornamental value of the demnse, dark green crown of C. glauca,flit is

sometimes grafted onto rootstocks of C. equisetifolia, which Boes not

have root suckers, and sold for landscaping (Conover and McEljee, 1971).
Planting of C. glauca as an agricultural windbreak has fjllen into
disrepute, because reductions in crop yields at field marginsldue to
shading and root feeding exceed benefits of the windbreak. Windb;eaks
have been felled because of this. 01d plantings along roads, so common

in southern Florida, are slowly disappearing as roads are widfned.

. Planting of trees near road edges is now discouraged to preveft collision

of cars with trees.

C. cunninghamiana is the least common of the three speciffs in Florida,

even though it is the most cold hardy and is the least objectfonable to
environmentalists. The species' lack of popularity may be ca;sed by its

relatively low visual appeal as an ornamental, its intolerancl of coastal

sites, and relatively slow growth.




in standing volume compared to native forest. 4But the timber Fs not used
cqmmercially. Interest has developed in growing casuvarinas iniFlorida as

a source of fuelwood for industrial boilers, but experimental jlantings

have been disappointing. The growth rate of casuarinas has befn substantially

less than that of eucalypts. Lack of nodulation of the experifental planté

may have caused the unexpectedly slow growth. 1If commercial pfarntations
of casuarina are established, Clitocybe root rot cculd be a seiious problem
(Rhoads, 1952).

The Dominican Republic is on the island of Hispaniola at ‘bout 18°N

latitude, Trees of C. equisetifolia were very common in the cpastal city

of Santo Domingo until hurricanes in 1979 blew them down. Tre:s 20 to 25 cm

diameter at breast height snapped off from 3 to 5 m above groufd, while

. : larger trees were uprooted.'l-/ Streets were clogged with debrip from these

downed trees, and cleanup was costly. C. equisetifolia is beifg replanted
in some sections of the city, but whether the tree again becomgs a common
ornamental remains to be seen.

Casuarinas are rare outside of Santo Domingo. But trial plantings

by a private company, Falconbridge Dominicana, of C. equisetifiplia on

strip-mined land in a humid climate zone have grown faster thgh eucalypts

of unknown species and Pinus caribaea var. hondurensis. In tlfe dry zones

of the island, on alkaline soils, there are a few trees of caguarina of

unknown specfés that have grown to a large size. Because the Pominican

Republic is heavily dependent on charcoal and wood for home cqpking, and
|

the existing forests bave been heavily exploited, casuarina p lantations

Q could become important to the fuelwood industry of the igland}




|
& : |
\‘ In Puerto Rico, an island just east of the Dominican Rep

blic,

s found

C. equisetifolia 1s the only casuarina commonly planted, It

along the coast, and less commonly in the lower mountain regifns (Little

\

and Wadsworth, 1964). It is recommended as an outstending splcies for

beaches and windbreaks (Schubert, 1979). Planting close to b ildings is
not recommended because a disease, probably Clitocybe root ro‘, sometimes
kills old trees, and there is danger of the trees being'blown‘over by

hurricanes. Natural regeneration is rare in Puerto Rico becafise ants eat

nearly all the seeds (Little and Wadsworth, 1964).
In scfeening trials of trees for commercial timber produftion on

granitic uplands in Puerto Rico, C. equisetifolia grew fasterflin height

than Pinus caribaea var. hondurensis and a variety of other g¥nnosperms

and angiosperms (Geary and Briscoe, 1972). Only Eucalyptus t@reticornis

gréw faster. As in Florida, the trees' timber is rarely utilgzed, if at
all. Utilization of the wood of casuarina in Puerto Rico is ot énticipated;
in contrast to the Dominican Republic, fuelwood and charcoal

species in Puerto Rico is negligible.
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, P : v Family : 215 , I
. . A ‘o Genus: Colubrina. |
o ‘ LTl P Species: Asiatica ¢, . |
: ‘ lr' o / I B s : B '| . :;;'\ )
, ':(\ ) i ) ‘ . i -
¢ "BUCKTHORN FAMILY . -~ |
COLUBRINA ASIATICA (L.) Brongh : ,, B
ASIATIC or SHRUBBY COLUBR L

D -

Ceanothus asiaticus L. Sp. Pl. 196: - 1753.:

Colubrina asiatica Brongn. in Ann. S¢. Nat. 1,10 :369. 182 7.~

Rambling shrub, 15-30 dm, high, with ultimate branches green]l -
and usually about'5 dm, long. Leaves alternate; shiny, glabrate,
ovate, dentate, acuminate, 4-8 cm. long and 2-4 cm. wide, on'l cm.|
long petioles. Flowers perfect, rotate, greenish, 4 mm. in diameter §
on 3 mm. pedicels subtended by minute bracts, in small axilla

. clusters on common peduncle aboyt 2 mm. long. Sepals 3-nerved,}
™ acute. Petals hooded, equal to sepals in length, before anthesis
o o folded inward to enclose stamens, later explanate. Stamens lessf

o than 1 mm. long; anthers minute. Qvary topped by circular, ,

S o 3 mm. wide, yellow, nectar-secreting intrastamigal disk;. stylef = : -

short, 3-Jobed, Fruit a brown, trilogular, 3-grooved, about 8 mmg -

" high, "depressed-globose’ capsule immersed “'in “the -prominentll - .

. ridged disk for one-third of height. Seeds .:;I._ax_-lgfbgownf dlmostfl .. .
. . 5 mm. long, subglobose with 1 hemispheric and :2"planc :sides 3
© ... embryo large, 'yellow, ssurrquaded by small"ampunt of” whitd

: -endosperm. TS S SRR PSR

R Lo o . P ey e
Type Lasglity; “Habitat in Zeglona *57* 5050 T

- Local R(ang,e:;" Found 'possibly on all the islands in ‘arid placeg

“ near the coast. %q QOahy it is quite’ common-along the road

- between Walalua and Laie, where it was collected in 1927§
L . In 1930 it grew in Kamanele Park, Honoluju; On Moloka

» 0, it wag collecsed along the rogd’ east of Ualapue in Ottober

- 1927.%:At that ‘time -t was. in.full Bower. | The plant is verg .

. poisorions i and ‘was; therefore’ frequently employed by 'thg -

- ' .ancienf Hawajians't0, narcotizg fish 19 Hacilitate their captureg
“.' -3 " Extra Rangei A plant of wide distribution,-probably due ta th
~/ L7 ability. of jits “seds™ to float. +Jt i5 “found ‘g ‘India,’ 'Africa
SR Mal‘ya,*;{i\_xstrali "apd B siay dp b;fuux_r;cports:d“f{q
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ly double or long-spurred. The fruit is a long, woolly
ch bursts open when ripe, the five valves coiling and
the seeds. ‘

BUCKTHORN FAMILY (Rhamnaceae)

thorn family includes about 50 genera and 600 species of

and a few herbs, some spiny, some woody climbers,
buted in more or less dry localities of temperate and
ns. Few species are useful to man: a few ornamentals;
g small, edible fruits; some with bark yielding medicine,
rreen dyes and paint colors, or soap substitutes. The
ranges from light and soft to heavy and hard, yellow to
k, is not used commercially, as trees of sufficient size

ernate or opposite, simple; stipules commonly present. Flowers:
road, flat-topped  clusters (cymes), small, perfect or not; calyx
r five-lobed; petals four or five or absent, small; stamens four or
posite petals and encircled by them or not; ovary superior or
dded in the disk, two- to four-celled, ovules solitary (or paired ).
7 a drupe, or a capsule.

orN. Paliurus spina-christi Mill. An ornamental shrub or
tive from southern Europe to China, has alternate ovate
wnches long, their edges finely toothed. Each petiole has
vo spines, one straight, the other curved. Flowers are
-parted. Fruits are dry, circular, to one inch in diameter,
wide, flat bordering wing.
UBE. Zizyphus mauritiana Lam.; synonym, Z. jujuba
L. An evergreen tree or shrub, 10 to 40 feet high, native
metimes grown ormamentally. The branches are droop-
hlets, woolly. Single or paired thorns are usually present
ie alternate, broad-ovate, toothed, blunt-tipped leaves,
3 inches long, three-veined at the base, white or tawny-
th, short-stemmed. Small, greenish-white, five-parted
me in short clusters at leaf axils. The fruit is a globose
<e pulp surrounding a two-celled, knobby stone. The
2red of little value as food. In India the tree is a host
ect and is a source of shellac. Leaves and bark yield
dicine, and leaves are fed to cattle. The Chinese jujube
1.), a deciduous tree or shrub, with smooth branchlets
oth, narrow leaves, green on both sides, is grown in
ntries. It is also known to be growing in Hawaii.
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being one of the five principal fruits of China, where more than 300
varieties are known.
BucktHORN. Rhamnus alaternus L. A small tree from the Mediter-

ranean region is grown ornamentally in the southern United States

and has been planted in Hawaii. Leaves are alternate, ovate, toothed,
about 2 inches long; small green flowers develop at leaf axils, followed
by blackish, berrylike fruits. A variety has white-edged leaves. v

Raisin TREE. Hovenia dulcis Thunb. A small tree from China is
cultivated in China and Japan for the pear-flavored swollen red stems

of the fruit, which are used as food and medicine. Leaves are alter- -

nate, ovate, toothed, to 7 inches long; flowers are small, in small
clusters; fruits are globose, whitish, 0.25 inch in diameter, three-
seeded.

‘ANAPANAPA KUKUKU. Colubrina asiatica (L.) Brongn. A smooth
shrub with twining stems, sometimes reaching a height of nearly 20
feet, is distributed from Africa, India, and Australia to Polynesia. It
has alternate, shiny, ovate to heart-shaped, pointed leaves, 2 to 3
inches long, three-veined at the base, edges toothed or scalloped.
Short, broad clusters, about 0.33 inch long, of tiny, yellow-green
flowers develop at leaf axils. The fruit is a globose, three-grooved,
brown capsule about 0.33 inch in diameter, which finally opens and
frees three black, angular seeds. In Hawaii, the ‘anapanapa (meaning
glistening) is found mainly near the coast. In Fiji, Samoa, Hawaii,
and elsewhere, the leaves, which form a lather in water, have long
been used as soap. In Guam and elsewhere, the plant is used medic-
inally. Statements that it is poisonous have been disproved by feeding
its leaves and stems to guinea pigs, with no bad effects.

The kauila (C. oppositifolia Brongn.) is a rare native Hawaiian
tree found only on Hawaii and Oahu. It has opposite, thin, ovate or
oblong leaves to 7 inches long, on stems to 2 inches long. The hard,
dark red, heavy wood sinks in water, and was formerly valued by
Hawaiians for spears and tapa beaters. The wood is even harder than
the red and black streaked wood of the closely related, larger, native
Hawaiian kauila tree (Alphitonia ponderosa Hbd.), which also sinks

1 water and which has alternate, thin, oblong to narrow leaves to 6

inches long, grayish or rusty-woolly below, on stems to 1 inch long.
This species is found on the six largest Hawaiian Islands. 1t also has

- flowers with stamens half as long as the petals, and fruits more than

0.5 inch in diameter, marked with a ring around the middle. Very
similar is the toi [A. zizyphoides (Spreng.) A. Gray], an introduced
tree, native from Polynesia westward to Malaysia and the Philippines,
which has leaves perhaps more denselv white-downy below. the

v
=
4
g
A ]
il

-2

b

H

4
3
i
™
ki
.
3
]
1

R EY |

Ry




LEUCAENA




Fubaceae - Pea
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5. LEUCAENA Benth. Lrap TreEe

Tree; leaves bipinnate, petiolar gland berween the lowest pinnae
or near the middle of the petiole. Flowers white or pinkish in globose ,
heads; solitary or in racemes; calyx campanulate, dentate; corolla of '
free petals; stamens ten, free. Legume stipitate, linear, compressed, two- ‘I
valved; embrvo embeddad in horny endosperm. About 50 species, trop-

ical America, one pantropical, one Polynesian, warm regions of New
World and Old World.
L. L. leucocephala (Lam.) de Wit—Shrub or small unarmed tree, -
- 58 m tall. Leaves glaucous with four 1o eight pairs of pinnae, 8-15 ¢ - -
long; leaflets falcate, inequilateral. Flower spikes axillary or in small .
-terminal racemes; calyx 3 mm long, dentate, corolla 4~6 mm long; sta-  # |
mens 10-12 mm long. Legumes 10-15 cm long, pulpless, many-seeded. el |
Seeds 6 mm long, stalked. 2n = 104. Hammocks, coastal strand, Fla. Keys, {' 1
Everglades, south Fla., W.1,, South America. Summer. Mimosa glauca
L., Leucaena glauca (L.) Benth.
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Leucaena leucocephala (Lam.) de Wit
“GUAJE” “XAXIM"" “HUATSIM” “UAXIM”

DESCRIPCION: Arbusto o arbol de 1-10 m. de altura, con el tro
redondeada; con la corteza lisa a ligeramente fisurada, gris-pa
con olor de ajo; la madera de color crema; hojas medianas con
pequehos, esta especie tira el follaje en la época de sequia; tie
blancas, agrupadas en vistosas cabezuelas globosas, perfumag
vainas de 10-20 cm. de largo, moreno brillantes, y en nuestro ca
numerosas semillas; florece durante todo el afo.
DISTRIBUCION: Especie ampliamente cultivada en México
escapada; desde Tamaulipas hasta la Peninsula de Yucatan por ¢
y de Sinaloa a Chiapas por el Océano Pacifico; formando part
secundaria de las selvas mediana subperennifolia y subcaduci
En la Peninsula de Yucatin y en particular en Quintana
aparentemente en forma ‘natural, en todas las asociaciones seg
de las diversas selvas del estado, aunque también ha sido
propagacién por él hombre. '
USOS: A esta se le ha considerado como una de las especies de
con mayor diversidad de usos; su importancia radica princip3
semillas tienen gran cantidad de aminoécidos y éstas son muy
hombre; la madera se usa localmente para construcciones liger.
tible. También se le utiliza como forraje de corte 0 en ramoneo
erosién y en general como mejorador del suelo, por la fijacig
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On Dec. 5, 1979, Iread an article in The Miami Herald about a
| miracle tree that may provide a cure for the world’s dwindling for-
ests. The tree is called Leucaena leucocephala. I live in the Republic
of Panama and I would like to plant some of those trees on my
ranch here. My problem? I don’t know where to get the seeds. —
Cynthia Stahl '

. They're on the way to you now. Mike Benge of the U.S. State
Department’s Agency for International Development in Washing-
$| ton, D.C,, is sending you a package of seeds and informatinn on the
| tree. Defoliation is a major problem ‘in underdeveloped countries
where trees have been chopped down for fuel and to clear the land
for agriculture, Benge says. Leucaena leucoccphela, also called Leu-
caena glauca, is one of the world’s most rapid-growing trees and
the agency is promoting it to help solve the defoliation problem.
Under proper conditions, the tree can grow 13 feet tall in six
months, 30 feet in two years and 55 feet in six years. That kind of
growth can cause problems. The tree is considered a pest in Flori-
da, says Dr. Julia Morton, Florida's famed expert on trees and
plants. Once you plant one tree, seedlings shoot up all over the
place. There's also evidence that horses, cattle and pigs can fall ill
from eating too many of the leaves. However, Morton says, the tree
e | has the ability to extract nitrogen from the air and reiease it into
the soil as fertilizer.
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Family Myrtaceae

Subfamily Leptospermoideae
Melaleuca (paper-bark tree) (Fig. 102 on P‘ 285)

A genus native to Austra1351a but represented in our area by one intro-
duced and widely naturalized species. Eucalyptus species are ofly occa-
sionally cultivated in Florida and several species of Callistempn (bottle-
brushes) are grown as ornamentals.

Melaleuca guinguenervia (Cav.) S.T. Blake paper-park tree

This tree is widely referred to as M. leucadendron (L.) L. fut it has
been shown recently that this was based on a misidentification Pf Florida
trees. The tree has a wide ecological tolerance with preferencp for wet
sites and this allows it to compete successfully against the nafural
vegetation. It is recognized by its white, spongy flaking bark}] lanceo-
late longitudinally parallel-veined leaves and the clusters of foody fruits.

Growth. Leaves are spirally arranged and monopodial growth is gronounced.
Sapllngs of this tree are strongly excurrent with a dominant lefder which
is readily substituted if the terminal bud is damaged but older\trees be-

From: Tomlinson, P.B. 1980. The Biology of Trees Native to Tro ical Florida.

Allston, Massachusetts, Harvard University Printing Offlc .
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come s?veral-stemmed. Erect branches are borne at irregular inte Lls and
there 15 some tendency for them to be tiered. Distal shoots have distinct
alternation of vegetative and reproductive increments along the sa A axis
sepa?ated by very conspicuous ."scale-zones" made up of the closely pver-
lapping scars of numerous bud-scales (Fig. 102f). Scale-zones may fpe over
2 cm long and represent the position of resting terminal buds. Lerfgths

of §hoot with foliage leaves separated by long internodes are prod Fed
during more vigorous cycles of growth.

The reproductive phase involves an increment of the axis which fpears
flowers. Former sites of inflorescences are indicated by the zone-gof
persistent capsules on old wood and are usually separated from leaf
increments by a longer or shorter scale-zone. Since all these cha bes in
patterns of growth are reflected in distinct twig features, the prdlious
history of a shoot can be assessed (Fig. 102a). However, differentf trees
and even different shoots on the same tree are non-synchronous in their
flowering.

|
Buds are borne singly in the axils of the foliage leaves but a
absent from the scale-zones (except for occasional ones in associatfon with
the lower scales). Branching is somewhat irregular, but is most cofmon at
or just below the scale-zone i.e., from the upper nodes of the prevjous in-
crement. The morphology of branch bases shows that a branch may grpw out
early or late i.e., after a brief or lengthy period of 'rest". If Pprief
there is but a single pair of prophyllar scales, if lengthy there mjy be
a well-developed scale-zone. In this sense, although there is no sparp
distinction, a relative difference between proleptic and sylleptic fhoots
is maintained. |

Flowering and fruiting. Reproduction involves.the direct conversiof of

an axis into a flowering spike. This seems always to be preceded ajd
succeeded by a "resting' phase represented by a scale-zone. Two majn
periods of flowering are evident, one in the fall and the other in parly
summer, but individual trees vary very much and isolated shoots mayfflower
in almost any month. The fruiting '"period" is even less easy to define
because it is difficult to establish a precise time when capsules afe

ripe. It is possible that seeds are available throughout much of tie year.

The apparent spikes (Fig. 102a) in fact include clusters of flofers in
3's, each triad subtended by a bract which falls early. The triadsjmay be
interpreted as dichasial units with the stalks to individual flowe
suppressed. Each flower has a trilocular ovary enclosed by the calfx tube
(Fig. 102e) and covered by ten prominent, hairy glands in five pairg which
seem to be outgrowths of the calyx tube (cross-hatched in Fig. 102hj.

The nectar produced by these glands accumulates internally in the cgvities
evident in Figure 102c. There are five glandular sepals and five wlite
petals, each petal with prominent elongated glands (Fig. 102b). Opposite
‘each petal is a stamen group with 6-10 stamens in each group (Fig. j02d)
The style is a little longer than the stamens (Fig. 102c).

The fruits ripen as persistent woody capsules, clustered on thefaxis

|
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(Fig. 102f). They dehisce when dry (Fig. 102g) and the numerous 1i fht

seeds are exposed and scattered by wind.
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Schinus

~Schinus terebinthifolius Raddi is 1 of about 28 species (Tomlinspn 1980)
in the Central and South American genus Schinus of the family »Racardi-
aceae. It is an extremely variable taxon, and Barkley (1944) dlscussegd
4 varieties: = acutifolius, Pohlianus, Raddianus, and rhoifolus, in
addition to the "typical" form, Schinus terebinthifolius. fowever,
field separation of the varieties is difficult (Barkley 1944, fampbe 11
et al. 1980), and the South Florida populations have not been cllssified
to the variety level. 1In the U.S. several common names are Yesed for

"this species: Brazil peppertree (or Brazilian pepper or peppfrtree)’,
Florida holly, and Christmas-berry. It is not a "pepper”™, it ¥ not a
"holly”, and its fruit is not a "berry" (it is a drupe). 1In thig report
the generic name is decapitalized and used as a common name, as fthis is
how the taxon is normally referred to by researchers and resourcd manag-
ers in South Florida. It is most commonly pronounced "sbyn<(", but

perhaps more correctly "skynus"™.

The anatomy and morphology of schinus were described by Olivefira and
Souza Grotta (1965), and general-botanical descriptions are in Barkley
(1844), Little et al. (1974), Morton (1978), and Tomlinson 1380).
Schinus is a compound-leaved, evergreen tree that reaches heifghts of
about 13 m. It has a multiple-stemmed trunk, and its branches do not
readily self-prune, but stay attached to the trunk and form af nearly
impenetrable tangle that surrounds the tree to ground level. It fprouts
vigorously from trunk and roots, even if undamaged (Woodall [973%a).
Schinus is diocecious (i.e. it has male and female fléwers on different
individuals); male trees bear more flowers than do female trees. Camp-
bell et al. (1980) examined 31 herbarium specimens (most identified to
variety) in Brazil, and determined that collections of flowering Bchinus
had been made in every month except May, June, and September. More
flowering specimens (7) were collected in March than in an | other
month. Seven flowering specimens had been collected in Octobdyr, the
month when schinus flowering peaks in South Florida. 1In SéolPaulo,

From: Ewel, John J., Dennis S. Ojima, Dorie A. Karl, Williém FR DeBusk. 1982.
Schinus in Successeional Ecosystems. of Everglades National Park.
South Florida Research Center Report T-676., 141 pp.
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. sparse species, and never attains the dominance that

' range now forms 2 circum-global belts, 1 in the nort

Brazil, schinus blooms in:March and April (Oliveird and Souza Grotta
1865), months when we seldom observed flowering in ercglades National
Park. -Bowever, Morton (1878) reported that, in Soutﬂ Fl;rida, there is
no month when specimens cannot be found in bloom. Itl fruit is a drupe

about 0.5 cm in diameter, and bright red when ripe. | '

Schinus may be al;elopathic (i.e. it may release ghemicals intoc its
surroundings that inhibit the growth of competing ve@etation) (Gogue et
al. 1974), and it, in turn, is subject to allelopathy| from Mvrica ceri-
fera (wax-myrtle), a common native shrub (Dunevitz arfd Ewel 1980). The
foliage and fruits have a pungent turpentine odor, 43 Campbell et al.
(1980) report that the odor is restricted to femalq trees. (We were
unable to confirm this, but did not design a sfatistically valid
test.) The plant has a long history of use in folk fnedicine in Brazil
(see Morton 1978, plus references cited by Oliveirgl and Souza Grotta
1965). Morton (1977, 1978) called attention to the sBin and respiratory
irritation that schinus causes some people. Its redgnt use as a spice
("pink peppercorn") in gourmet restaurants is cause f@r concern (Salamon
1981). |

|

, | .
The species is a pative of Argentina, Paraguay, anfl Brazil, where it
occurs in the states of Minas Gerais; S3c Paulo, Paraga, Rio de Janeiro,
Rio Grande do Sul, and possibly others. It is fou in a variety of

habitats, ranging from sea level to >700 m. 1In its nftive range it is a
t acquires in some

s has been intro-
bountries, and its
ern hemisphere and
the other in the southern hemisphere, both concentrafed at latitudes 15
to 30°. In Panama and Singapore its naturalized rknge approaches to
within 10° of the equator, but schinus seems to be pr marily.a subtropi-

cal species.

of the places where it is a naturalized exotic. Schi
duced, and become successfully naturalized, in > 20

In the U.S. schinus is found in southern Florida, [ southern Arizona,
southern California, Bawaii; and in the Commonwealthfjof Puerto Rico as
well as St. John, Virgin Islands (Little et al. 1974. Although it is
an aggressive colonizer in South Florida and Hawaii, [fft has never become
widely naturalized in southern California, where it if widely planted as
an ornamental. Its lack of success in southern Cali ornia was attribu-
ted to the short period of ample soil moisture, whichffis not long enough
for germination and root establishment (Nilsen and Mufjler 1980). It was
intentionally introduced into South Florida for usefas an ornamental,
and the date of first introduction is reported as 18J8 (Morton 1978) or
1891 (Workman 1979). However, Barkley (1944) examinefl a Missouri Botan-
jcal Garden herbarium specimen collected from a cfltivated plant in
Florida by Rugel in 1842-1849, so the species was in florida about 50 yr
before it was "officially" introduced.

Even though schinus has been in South Florida since tje last century, it
did not become a conspicuous dominant in the area unt 1 after 1950. For
example, Davis (1943) did not mention it, even thougl) he was an especi-
ally keen observer. It successfully colonizes sefferal native plant
communities, especially the pinelands that occupy non%urbanized remnants
of the Miami Rock Ridge (Loope and Dunevitz 1S8la)j It also invades




\
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hammocks, and forms extensive stands in the mangrove forests of Ever-
g}ades yational Park, especially in areas severely disrupted by
r?‘ icanes (I. Olmsted, Everglades National Park, pers. comm.f. How-
e , it most aggressively .invades areas disturbed by human activities
(Alexander and Crook 1873, Koepp 1978). It is common along roadsides,
on powerline rights-of-way, and on canal banks. 1Its most common South
Plorida habitat, and the one studied as part of the research reported

here, is fallow farmland.
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Schinus

Schinus terebinthifolius Raddi is 1 of about 28 species (Tomlinspn 1980)
in the Central and South American genus Schinils of the family 2pacardi-
aceae. It is an extremely variable taxon, and Barkley (1944) dfscussed
4 varieties: acutifolivs, Pohlianus, Raddianus, and rhoifo¥us, in
addition to the "typical" form, Schinus terebinthifolius. fowever,
field separation of the varieties is difficult (Barkley 1944, Fampbell
et al. 1980), and the South Florida populations have not been clssified
to the variety level. In the U.S. several common names are {sed for.
this species: Brazil peppertree (or Brazilian pepper or pepp rtree)',
Florida holly, and Christmas-berry. It is not a "pepper™, it fs not a
"holly", and its fruit is not a "berry" (it is a drupe). In thil} report
the generic name is decapitalized and used as a common name, asfthis is
how the taxon is normally referred to by researchers and resourcf manag-
ers in South Florida. It is most commonly pronounced "shyngs", but
perhaps more correctly "skynus”. ‘
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The anatomy and morphology of schinus were described by Olivdiira and
Souza Grotta (1965), and general. botanical descriptions are infBarkley
: (1944), Little et al. (1974), Morton (1978), and Tomlinson J(1980).
= © Schinus is a compound-leaved, evergreen tree that reaches heights of
about 13 m. It has a multiple-stemmed trunk, and its branche-}do not
readily self-prune, but stay attached to the trunk and form & nearly
impenetrable tangle that surrounds the tree to ground level. Itfsprouts
vigorously from trunk and roots, even if undamaged (Woodall J1879a).
Schinus is dioecious (i.e. it has male and female flowers on d¥ferent
individuals); male trees bear more flowers than do female trees Camp-
bell et al. (1980) examined 31 herbarium specimens (most identiffied to
variety) in Brazil, and determined that collections of flowering fschinus
had been made in every month except May, June, and September More
flowering specimens (7) were collected in March than in anj§ other
month. Seven flowering specimens had been ‘collected in Octobgr, the
month when schinus flowering peaks in South Florida. In Saof Paulo,

From: Ewel, John J., Dennis S. 0jima, Dorie A. Karl, Williém R. DeBusk. 1982.
Schinus in Successeional Ecosystems of Everglades Nation@l Park.
South Florida Research Center Report T-676., 141 pp.
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Brazil, schinus blooms in, March and April (Oliveiralfand Souza Grotta
1965), months when we ‘seldom observed flowering in erglades National
park. However, Morton (1878) reported that, in South Flérida, there is
no month when specimens cannot be found in bloom. Itsffruit is a drupe

about 0.5 cm in diameter, and bright red when ripe. | '

Schinus may be al%glopathic (i.e. it may release cjemicals into its
surroundings that 'inhibit the growth of competing vegftation) (Gogue et
al. 1974), and it, in turn, is subject to allelopathyffrom Myrica ceri-
fera (wax-myrtle), a common native shrub (Dunevitz ang Ewel 3980). The
foliage and fruits have a pungent turpentine odor, a‘-‘Campbell et al.
(1980) report that the odor is restricted to female§trees. (We were
unable to  confirm this, but did not design a stitistically valid
test.) The plant has a long history of use in folk ledicine in Brazil
(see Morton 1878, plus references cited by Oliveiralf and Souza Grotta
1965). Morton (1977, 1978) called attention to the skiin and respiratory
jrritation that schinus causes some people. Its recfnt use as a spice
("pink peppercorn”) in gourmet restaurants is cause fcf concern (Salamon

1981).

The species is a native of Argentina, Paraguay, ang Brazil, where it
occurs in the states of Minas Gerais, Sao Paulo, Pararp. Rio de Janeiro,
Rio Grande do Sul, and possibly others. Tt is fourfp in a variety of
habitats, ranging from sea level to 5700 m. In its nfkive range it is a
sparse species, and never attains the dominance that j acguires in some
of the places where it is a naturalized exotic. Schirgs has been intro-
duced, and become successfully naturalized, in >20 ountries, and its
range now forms 2 circum-global belts, 1 in the nortern hemisphere and
the other in the southern hemisphere, both concentratfd at latitudes 15
to 30°. In Panama and Singapore its naturalized_rjnge approaches to
within 10° of the eguator, but schinus seems to be primarily a subtropi-

cal species.

In the U.S. schinus is found in southern Florida, | southern Arizona,
southern California, Hawaii; and in the Commonwealthfjof Puerto Rico as
well as St. John, Virgin Islands (Little et al. 1974%. Although it is
an aggressive colonizer in South Florida and Rawaii, fit has never become
widely naturalized in southern California, where it ifl widely planted as
an -ornamental. 1Its lack of success in southern califfornia was attribu-
ted to the short period of ample soil moisture, whichflis not long enough
for germination and root establishment (Nilsen and Mufjler 1980). It was
jntentionally introduced into South Florida for usef as an ornamental,
and the date of first introduction is reported as 18f8 (Morton 1878) or
1891 (Workman 1879). However, Barkley (1944) examinef a Missouri Botan-
jcal Garden herbarium specimen collected from a cpltivated plant in
Florida by Rugel in 1842-1843, so the species was in lorida about 50 yr

before it was "officially” introduced.

in South Florida since tpe last century, it

Even though schinus has been
dominant in the area untfil after 1950. For

did not become a conspicuous
example, Davis (1943) did not mention it, even though he was an especi-
ally keen observer. It successfully colonizes sdperal native plant
communities, especially the pinelands that occupy no urbanized remnants
of the Miami Rock Ridge (Loope and Dunevitz 198la)j It also invades
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hammocks, and forms extensive stands in the mangrove forests of EBver-
glades National Park, especially in areas severely disrupted by
j’icanes (I. Olmsted, Everglades National Park, pers. comm.). How-
ever, it most aggressively invades areas disturbed by human activities
(Alexander and Crook 1873, Roepp 1879). It is common along roadsides,
on powerline rights-of-way, and on canal banks. 1Its most common South
Plorida habitat, and the one studied as part of the research reported
here, is fallow farmland.

FRLI
1

L
L}




Family: Anacardiaceae w

Schinus (Pepper-tree)

A genus of about 28 species native to Central and South Amgrica.
The following is widely established as an escape in Florida. e tree
was introduced for its attractive drupes ("berries") and is oftgn called
"Florida-holly".

Schinus terebinthifolius Raddi Brazilia?-pepper

This species is a weed occupying drier places where the nafural
vegetation has been cleared or disturbed and it can form a densjg over-
growth of long, arching smooth-barked stems. Field characters jre the
odd-pinnate leaves with a narrowly winged rachis (Fig. 25a) and rounded,
often toothed leaflets, which give off a strong smell of turpenfine when
crushed.

e -

Growth. The trees are evergreen but undergo an extended period of dor- o

mancy in winter, although shoots are not articulate. Extensio growth

in the summer produces long, mainly unbranched drooping shoots.} Branches
form infrequently on the upper surface of the arch so that a deggse inter-
lacing network of woody stems results. Eventually a low tree thout a
distinct trunk may develop. Leaves persist for more than a seggon and

it is not uncommon to find them still attached to woody stems njpre than

2 inches in diameter. Each leaf subtends either a single vegetitive

bud, which remains dormant, or two buds, one above the other (g 244)
of which the uppermost is a potential flowering shoot.

Flowering and fruiting. Flowering is prolific from lateral brgnches in
the axils of leaves towards the end of the shoots (Fig. 24b). Dut growth
of inflorescences seems to bear little relation to the extensidn of the
main shoot. When flowering is especially abundant, the whole gtem may be
determinate and show no further vegetative growth. Flowering #nd fruit-
ing plants may be found at any season. Plants are dioecious afd this 1is o
obvious in late fall when female plants fruit heavily (Fig. 244, c), e
while male plants remain barren. : : CoeL

Inflorescences are quite conspicuous although individual Qlowers are -

From: Tomlinson, P.P. 1980. The Biology of Trees Native to Tropicf§ll Florida.

Allston, Massachusetts, Harvard University Printing Office.




Figure 24. Schinus terebinthifolius, shoot morphology. a. Habit wit
fruit (x2/3); b. habit with flower (x2/3); c. fruiting branch (x2/3;
d. node with 2 serial axillary buds (x Z).




Figure 25. Schinus terebinthifolius, leaf and flowers.

line (x2/3); toothed leaflet above; b-f. male flower {(x 10), (b)ffrom
the side, (c) from above, early stage, (d) from above, late stagg, (e)
in longitudinal section, (f) floral diagram; g-i. female flowerf (x 10),

(g) from the side, (h) from above (x 10), (i) in longitudinal segtion
{x 10); j. floral diagram. ‘

a. Leaf out-
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emall. Male and female flowers (Fig. 25b-f; g-i) are similar and hav
the parts in fives, with 10 stamens in 2 series of 5, the inner serie
stamens always smaller. The male flower has functional stamens an
a small pistillode (Fig. 25e); the female flower has staminodes and a
well-developed unilocular ovary with 3 short styles and a single ovulj
attached near the top of the locule (Fig. 25i). A conspicuous featurg
of both flowers is the lobed disc within the stamens. Flowers are in}
sect visited and seed set is always abundant (Fig. 24c). The individ§
fruits (drupes), each contain a single seed, scattered readily by bir
judging from the ease with which seedlings appear in waste ground.
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