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Melaleuca quinquenervia

This May Be The Single
Biggest Threat To Floridas Environment.

As Melaleuca infestations continue to multiply, the natural balance of Florida’s native plants
and animals, as well as a large portion of its freshwater supply, are facing serious consequences.

Fortunately, there’s ARSENAL® herbicide. Used as directed, it effectively v
controls aggressive vegetation like Melaleuca and the Brazilian peppertree. And -
ARSENAL gives you several options for application, including injection, frill/girdle,
and foliage applications. r

If you want to defend an area from the invasion of the CYANAMID
aggressive Melaleuca, choose your weapon carefully. Choose American Cyanamid Company |
ARSENAL. Because what'’s at stake is more important than ever. Wayne. N 07470 1990

Always read and follow label directions carefully.

NOT APPROVED FOR USE IN AQUATICS. CONSULT SLN LABEL FOR SPECIFICS AND DIRECTIONS.
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Melaleuca Will Be Tough
To Dislodge...

Since its introduction to South Florida in
the early 1900s, Melaleuca quinquenervia has
been enormously invasive. The Everglades
are highly vulnerable to this exotic tree and
hundreds of thousands of acres are now
infested.

Melaleuca in Florida does not face the
rigorous growing conditions of its native
Australia or the melaleuca-feeding insects,
viruses and bacteria found there. Its in-
vading strengths here also stem from adap-
tations to its native habitat. The tree forms
coppices, or dense groves of many new
offshoots, from solitary “mother” trees. It
retains millions of seeds until a traumatic
event occurs and induces seed release. It
also withstands fire, when layers of peeling
outer bark feed quickly moving blazes that
spare the tree’s core.

Recognizing the risks posed by all exotic
plants, the Exotic Pest Plant Council has
served throughout the 1980s to sound the
alarm and coordinate the exchange of
information regarding exotic plant manage-
ment. Payoffs are becoming apparent,
especially for the attack on melaleuca.

Included in the defensive attack is the
mandate by the 1990 Florida Legislature
prohibiting further melaleuca culture. Also,

the U.S. Fish and Wildlife Service and other |

agencies are performing control operations
within South Florida public lands. Spear-
headed by the South Florida Water Manage-
ment District, the 1990 Melaleuca Task
Force formulated a regional melaleuca
management plan from which melaleuca
control contracts with government agencies
and the private sector are being developed.
Field trials will determine what control
methods are likely to provide best control in
various soils and hydrogeological regimes.
In Australia, the U.S. Department of
Agriculture is evaluating melaleuca-feeding
insects with wide-ranging support.

The many-pronged attack is drawing
upon multi-agency funding and expertise
to establish a beachhead against further loss
of natural Florida lands. Only a continued
and cohesive blitzkrieg will achieve solid
melaleuca control. As the members of the
Florida Aquatic Plant Management Society
are only too aware, exotic weeds, such as
melaleuca and water hyacinth, are never
totally eradicated. Will melaleuca in Florida
be brought under “maintenance control,” as
has the water hyacinth? Those most
familiar with the problem tree say that it
can be done. Time, and continuing effort
and dedication, will tell if it will be done.

Mike Bodle

About The Cover

Melaleuca quinquenervia looms
large over the Everglades,
threatening to displace what
remains of this unique eco-
system.

| Photo by: Gene Li, South
Florida Water Management

d District, West Palm Beach, FL.
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Description
A genus native to Australasia but
\represented in tropical Florida by
one introduced and widely natur-
I alized species.
This tree is
- /f widely referred
/| toas M. leuca-
dendron (L.) L.
but it has been
shown that this
was based on a
misidentification of
Florida trees. The
tree has a wide
ecological tolerance
| with preference for wet sites and this
[allows it to compete successfully
|against the natural vegetation. It is
\recognized by its white, spongy
| flaking bark, lanceolate longi-
tudinally parallel-veined leaves and
the clusters of woody fruits.

Growth
Leaves are spirally arranged and
[monopodial growth is pronounced.
Saplings of this tree are strongly
iexcurrent with a dominant leader

“Description, Flowering and Fruiting
sections, reprinted with permission,
verbatim from Tomlinson, P.B., The

| Biology of Trees Native to Tropical
Florida, 1980, pp.271-285. Harvard Univ.
Printing Office, Allson, MA. [llustration

Lby Priscilla Fawcett.
4

Melaleuca quinquenervia (Cav.)

S.T. Blake:

or

which is readily substituted if the

| terminal bud is damaged but
older trees become several-
stemmed. Erect branches are
borne at irregular intervals and
there is some tendency for them to
be tiered. Distal shoots have
distinct alternation of vegetative and

reproductive increments along the

same axis
4 separated by very :
conspicuous
“scale-zones”
made up of the
closely over-
lapping scars of
numerous bud-
scales (Fig. 1f).
Scale-zones may be
over 2 cm long and
represent the position
of resting terminal
buds. Lengths of
shoot with foliage
leaves separated by
long internodes are
produced during
more vigorous cycles

&

Figure 1. Melaleuca quinquenervia.
a. Habit (x %); b. flower (x 4); c. flower in

| longitudinal section (x 4); d. stamen group
(x 6); e. ovary in transverse section (x 8);
f. unripe fruits (x 2); ¢. dehisced fruit (x 4);
h. floral diagram.

| leaves but

The Paperbark Tree in Florida

of growth.
Sy T The reproductive

/// which bears flowers.
Former sites of

inflorescences are

indicated by the zones of

persistent capsules on

old wood and are

usually separated from

¢ leafy increments by a

" longer or shorter scale-

zone. Since all these changes in

“Ew.\ i j,' Ll phase involves an
il b o /increment of the axis
y

| patterns of growth are reflected in

distinct twig features, the previous
history of a shoot can be assessed

|| (Fig. 1a). However, different trees
| and even different shoots on the

same tree
are non-
synchron-
ous in their
flowering.
Buds are
borne
singly in
the axils of
the foliage

are largely

| absent
from the
| scale-zones QM
(except for h ‘
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occasional ones in association with || isolated shoots may
the lower scales). Branching is || flower in almost any
somewhat irregular, but is most month. The fruiting
common at or just below the scale- “period” is even less

zone i.e., from the upper nodes of the || easy to define because it
previous increment. The morphology || is difficult to establish a
of branch bases shows that a branch || precise time when

may grow out early or late i.e., after capsules are ripe. It is

a brief or lengthy period of “rest.” If || possible that seeds are
brief there is but a single pair of pro- || available throughout
phyllar scales, if lengthy there may much of the year.

be a well-developed scale-zone. In The apparent spikes P
this sense, although there is no shar (Fig. 1a) in fact include | T . . )
distinction, a relatgive difference P clugsters of flowers in 3s, Me{aleuca flowering in Florzda_ occurs in summer and fall
i ) ; mainly, but also occurs sporadically throughout the year.
between proleptic and sylleptic each triad subtended by
shoots is maintained. a bract which falls early. The triads glands accumulates internally in the
Flowering and Fruiting my be interpreted as dichasial units || cavities evident in Figure 1c. There
Reproduction involves the direct with the stalks to individual flowers || are five glandular sepals and five
conversion of an axis into a flow- || suppressed. Each flower has a white petals, each petal with prom-
ering spike. This seems always to be trilocular ovary enclosed by the inent elongated glands (Fig. 1b).
preceded and succeeded by a calyx tube (Fig. 1e) and covered by Opposite:' each petal is a stamen
“resting” phase represented by a ten prominent, hairy glands in five group with 6-10 stamens in each
scale-zone. Two main periods of pairs which seem to be outgrowths group (Fig. 1d). The style is a little
flowering are evident, one in the fall of the calyx tube (cross-hatched in longer than the stamens (Fig. 1c).
and the other in early summer, but Fig. 1h). The fruits ripen as persistent
individual trees vary very much and The nectar produced by these woody capsules, clustered on the

Hello Komeen,

Goodbye Hydrilla

Introducing Griffin’s Hardworking Aquatic Herbicide

Controlling Hydrilla Verticillata requires Komeen®, the effective aquatic copper herbicide.

Here's why

* Cost less per treated acre than standard copper/organic
herbicides

* Field tested and proven the effective copper herbicide for

hydrilla control

Much lower fish toxicity than other soluble copper chemicals

Absorbed faster by the plant tissue than other forms of copper

* Highly effective when applied alone or in combination with

other aquatic herbicides

May be combined with other registered herbicides

Treated water can be used immediately for swimming or fishing

* Long shelf life

* Excellent stability

Griffin Griffin.

The Hardworking Difference.™
Always read and follow label directions Griffin Ag Products Co., Inc.
Komeen® is a registered trademark of Griffin Corp. P.O. Box 1847 Valdosta. GA 31603-1847
Phone (912) 242-8635
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axis (Fig. 1f). They dehisce when dry
(Fig. 1g) and the hundreds of minute
seeds within each capsule are
released.

Introduction of Melaleuca in
Florida®
Of four possible early introduc-
tions of M. quinquenervia to Florida,
there are two which most likely led
to establishment, (Meskimen, 1962).
Two independent inquiries to differ-

Seed capsules ripen after flowers are fertilized and each
may contain two to three hundred fertile seeds. Thou-
sands of capsules are held on each tree for years, ready to
release hundreds of thousands of fertile seeds at any time.

ent Australians solicited
recommendations of trees
| which could potentially
survive Floridian envi-
ronmental conditions. Both
'\, parties received seeds of M.
[ quinquenervia in response.
Dr. John C. Gifford,
University of Miami
Forestry professor, received
Australian seeds in 1906.
Seedlings were planted at
his home on Key Biscayne,
and at Coconut
Grove and the
Stirling Nursery in
Davie, Broward
County. A.H. Andrews of
Koreshan Unity Nurseries in | =
Estero, Lee County, received
seeds from Australia in 1912. &
Andrews and Stirling are
both known to have actively
distributed seedlings and
seed. In 1936, H. Stirling
distributed seed over the
Everglades from an
airplane.

Melaleuca

Natural and man-made expansion
of the initial trees proceeded from
both locations. By 1962, in Lee
County, Meskimen estimated partial
to complete melaleuca coverage
within an ellipse roughly five by
fourteen miles long. During the
1940s, hundreds of thousands of
seedlings were planted to provide
erosion protection for the Corps of
Engineers’ newly-constructed Lake
Okeechobee levee project. Florida
Game and Freshwater Fish

establishment as far as the eye can see in the

Everglades Water Conservation Area 2B.

AQUATIC WEED
CONTROL PRODUCTS
FROM HELENA
CHEMICAL COMPANY

HELENA CHEMICAL COMPANY

Sonar®is a registered trademark of Elanco Products Co. Komeen®is a registered trade-
mark of Kocide Chemical Corp. Hydrothol* 191 and Aquathol® K are registered trade-
marks of Pennwalt Corp. Rodeo® is a registered trademark of Monsanto Agriculiural
Products Co. Diquat® is a registered trademark of ICI Plant Protection Div. Nalquatic®
is a registered trademark of Nalco Chemical Co. X-77% is a registered trademark of
Chevron Chemical Co. Submerge® is a registered trademark of Exacto Chemical Co.

Shaun Yule — —|

Alachua, FL
904/462-4157
Frank Frye

Ross Woodward

Mt. Dora, FL
904/383-8139
Bill Salley

Ft. Pierce, FL
407/464-8660
Jerry Selph
Bob Harwell

Dundee, Fl
Complete line of Complete line of Stor Ry
herbicides including: adjuvants including: fampa, FL
Sonar Agr-Dext e,
Komeen® Induce” Jim Meadows —————
Hydrothol® 191 Submerge® palmetto, FL
Rodec® X7 e tose
Aquathol® K Inverting Blend" N
Diquat® Foamer" Crarli ONa

Nalquatic® Dwight St. Romain

Immokalee, FL
813/657-3141
Phillip Page
William Horne

Belle Glade, FL
305/996-2011
U.B. Gray
Carlos Tabernilla
Homestead, FL
305/245-0433
Danny Daniels

Delray Beach, FL
407/499-0486
Rick Bennett




The enemy’s up ahead. Aquatic
weeds. But so are your desirable
native plants. So how do you target
just the weeds? Not with expensive
mechanical harvesters. Not with grass
carp. But only with Sonar aquatic
herbicide and your management skills.

Sonar puts you in command of
your aquatic environment. When
applied with the right formulation at
the proper times, it strikes down
enemy weeds. Tough weeds such as
hydrilla, milfoil, duckweed, fanwort,
coontail and pondweed. And controls
them a full year or longer with
one application.

But unlike harsh methods, Sonar
provides selective control and leaves
your desirable vegetation alone.
Without harming your aquatic environ-
ment, water chemistry or quality. Or
depleting dissolved oxygen. Or restrict-
ing swimming, fishing or drinking.

Ask your Sonar aquatic specialist
for a free water survey to match a
Sonar program to your needs. Or for
a free brochure, call toll-free:
1-800-352-6776.

Elanco Products Company
A Division of Eli Lilly and Company

Lilly Corporate Center
Dept. EM-455, Indianapolis, IN 46285 US.A.
Sonar®—(fluridone, Elanco)

~ Only S y Sonar
knows the difference.
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Commission biologist H.E. Wallace
was opposed to the planting, fearing
spread of the trees would endanger
the lake’s northern marshes. By the
1950s, melaleuca was in wide-spread
use by the South Florida landscape
nursery industry.

Current Melaleuca Population in

South Florida
Anecdotal references indicate that

significant stands of melaleuca are a

Figure 2. General distribution of melaleuca in South Florida.

recent phenomenon in South
Florida. South Florida Water
Management District Governing
Board minutes from an April 13,
1978 Water Conservation Areas
discussion cite first-person
memories that “half a dozen” trees
were in Conservation Area 2B in the
1950s. Today, tens of thousands of
trees are estimated in the same area.
The Forestry Service of the

Florida Department of Agriculture
and Consumer Services has con-
ducted systematic reconnaissance
flight surveys of melaleuca occur-
rence on 7.7 million acres in 10
counties south of Lake Okeechobee
in 1980 and 1987 (Cost, 1981;
Flowers, 1988.) The surveys are
conducted to inventory forest and
gauge the serious fire threat posed
by melaleuca stands. Their 1987 data
arrive at a grand total of 388,896
acres for the total area containing
any melaleuca (Fig. 2). The mono-
cultural stands of melaleuca subtotal
of this figure is 46,793 acres.

Rates of Expansion

The rate of melaleuca expansion
varies by locality. Ten to twenty
percent fertility of seeds is reported
(Meskimen, 1962), yet seed in seed
capsules can remain viable up to
several years. Several million seeds
can readily be held on each tree, of
which hundreds of thousands could
be fertile and viable at any time.
Seedling survival is more limiting.
Following a seed release, a carpet of
germinants is common but establish-
ment is rare. Yet, with lots of seeds
around, a low probability event
becomes possible. In repeated trials,
Meskimen found a maximum of 21
seedlings one year after planting
100,000 seeds.

Generally, seedfall occurs within
one to one-and-one-half tree heights
(Meskimen, 1962). Woodall (1981),
hypothesized a population cell
where expansion from a primary
epicenter occurred by seed dispersal
under ideal conditions such as “...a
crown fire, followed by gale force
winds, followed by sustained opti-
mal soil moisture conditions.” Such
theoretical expansion could allow
establishment up to 200 m from the
epicenter every once-in-several-
years of ideal fire, wind and soil
condition events. Maximal 2 km
dispersal distance is postulated for
once-in-twenty-years combined
events. Densities decrease exponen-
tially with distance from the central
population.

Populations would stabilize as
maximum potential coverage was
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attained. The potential range of
melaleuca in Florida includes the
“majority of the peninsula south of
Lake Okeechobee, excluding the
saline zone,” (Woodall, 1978).
Survival occurs northward, yet, for
this discussion, will be limited to
this area. The 7.7 million acres in
this area include at least 388,896
acres (Flowers, 1988) of melaleuca.
Assuming worst case potential for
complete infestation of half of the
entire area, this would place the
current population at ten percent of
its potential.

Melaleuca quinguenervia is now
poised to expand throughout the
Everglades. The time for integrated
management of the tree has come.
Combined efforts and methods wil],
hopefully, reverse this weed’s
expansion.
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Say
Goodbye

Griffin’s Hardworking K-Tea knocks out Algae
in Reservoirs, Lakes, Ponds, Fish Hatcheries & Irrigation

Canals.

K-Tea algaecide is a specially formulated compound made from the
copper triethanolamine complex. K-Tea effectively knocks out the
various blue-green, filamentous, planktonic, and branched algae that

infest bodies of water.

Here’s why you should choose K-Tea for algae control:

with an approved herbicide

Non-corrosive
Economical

Always read and follow
label directions

K-TEA™ is a registered trademark
of Griffin Corp.

Knocks out algae—even on the hardest water
Provides effective control of Hydrilla Verticillata when used in combination

Treated water can be used immediately for swimming or fishing

Available in 30 gallon drums or convenient easy to handle 2 1/2 gallon jugs
Soluble and stable — stays in solution in all types of water and has an
indefinite shelf life when stored properly

Easy to apply with sprayer from a boat or the shore

Griffin

e

Griffin.

The Hardworking Difference.™
Griffin Ag Products Co., Inc.

P.O. Box 1847 Valdosta, GA 31603-1847
Phone (912) 242-8635
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By

Ken Langeland, Associate Professor

M elaleuca quinquenervia, (Cav.)
S.T. Blake, a hardwood species
that can reach a height of 15 m (50 ft)
was introduced into South Florida
from Australia, in the early 1900s for
landscaping purposes and to help
dry up what were then considered to
be useless swamps. Melaleuca grows
more densely in Florida than in
Australia, perhaps because of release

Center for Aquatic Plants
University of Florida
Gainesville, Florida

from natural competition, insect
feeding and disease. It can spread
very rapidly into a variety of
habitats and has the potential to
alter vast areas of tree islands,
sawgrass marshes, mesic prairies
and aquatic sloughs, by displacing
native plant communities. The dense
monocultures that commonly result
have reduced wildlife value and

stability of the ecosystem can be lost.
Efforts to manage melaleuca have
been conducted on localized levels
by several agencies. The results of
these efforts have resulted in varying
levels of success. The need for
communication between agencies
and organization of efforts was soon
recognized and the Exotic Pest Plant
Council (EPPC) was established in




control we can

all live with... thanks to
HYDROTHOL 191,

When you need to control algae
in your lake, pond or canal, you want
an algicide that's effective without
being hazardous to fish or other aquatic
life forms. That’s why you should
rely on HYDROTHOL® 191 Aquatic
Algicide and Herbicide.

HYDROTHOL 191 works quickly
on contact against Cladophora,
Pithophora, Spirogyra and Chara.

In both still and moving water. And,
when applied at the recommended
0.2 ppm, HYDROTHOL 191 won’t
kill fish.

HYDROTHOL 191 is broken
down by microorganisms into naturally
occurring by-products based on the
elements carbon, hydrogen and oxygen.
It won’t leave residues, accumulate in
the hydrosoil or the food chain, or
discolor your water.

As with any chemical product,
you should read and follow label
instructions carefully. Application by
a certified applicator is recommended.
We've taken great care to provide the
information needed to help you enjoy
algae free water in an environmentally
compatible way. Talk to your distributor
or ATOCHEM Representative today
about HYDROTHOL 191.

ATOCHEM North America, Inc.
Three Parkway, Philadelphia, PA 19102.
215-587-7219.

The Heritage: Pennwalt and MET. The Future: Atochem North America.

ATOCHEM _
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1985 for this purpose (and for similar
efforts related to other exotic pest
plants).

More recently, a Melaleuca Task
Force, sponsored by the South
Florida Water Management District
developed a “Melaleuca Manage-
ment Plan for South Florida.” This
plan utilizes control technologies
that have been compiled by the
EPPC and recommends research that
is necessary to develop needed
control technology.

An effective melaleuca manage-
ment program is difficult and a
major reason for this is the lack of
cost effective control methods. A
successful management program
will combine the use of herbicides
with biological, mechanical and
physical control methods and all of
these are used or being studied.
Whatever methods are used, per-
sistence and surveillance are essen-
tial because of the tree’s ability to
release enormous amounts of seed
following control measures.

Selection of herbicides for mela-

leuca control is difficult because the
trees are often in aquatic habitats,
saturated soils, or sensitive natural
areas where damage to non-target
vegetation is a concern. One of the
major drawbacks to successful large
scale melaleuca management is the
lack of a selective, foliar active herb-
icide that is labeled for use over
water and results in consistent
control.

Control efforts in aquatic sites are
limited to frill/ girdle applications of
Arsenal (imazapyr, 24C label,
standing water only) or Rodeo,
which can also be applied foliarly.
Foliar application of Rodeo (gly-
phosate) is only effective on small
trees and inconsistent. Frill/ girdle
applications of Velpar L (hexazi-
none) are effective but can only be
used where water will not occur for
90 days after application. These
application techniques are very
expensive and time consuming and
therefore, limit the amount of control
that can be accomplished. Addi-
tional herbicides for use in aquatic

sites are essential if melaleuca is to
be managed. Frill/ girdle and foliar
applications of Garlon 3A (triclopyr,
Experimental Aquatic Use Permit
label in effect), foliar applications of
Arsenal, and foliar application of
Rodeo with different adjuvants in
aquatic sites are under study.

On upland sites, monocultures of
mature trees or seedlings can be
killed by soil applications of Spike
80W, Spike 40P, Spike 20P (tebuthi-
uron), or Velpar L but the necessary
precautions to prevent damage of
non-target vegetation must be used.
Frill/ girdle and cut stump applica-
tions of Round-up (glyphosate),
Velpar L, Garlon 3A or Arsenal can
also be used. Foliar application of
Banvel 720 (dicamba + 2,4-D) is
effective on seedlings. Foliar appli-
cation of Arsenal and Garlon 3A
have been inconsistent and are
under study with respect to vari-
ables such as timing of application
and use of adjuvant.

Biological control organisms are
essential to long term, cost effective
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melaleuca management and a great
deal of research toward identifying
insects and disease organisms for
this purpose is currently being con-
ducted. These efforts are discussed
on pages 15-19 in this issue of
Aquatics.

Hand removal of small melaleuca
seedlings is used in some situations
but regrowth will often occur from
small fragments that remain in the
ground.

Bulldozers and logging equip-
ment have been used to remove
melaleuca trees from rights-of-way
and a Menzi Muck has been used by
the city of West Palm Beach. How-
ever, mechanical removal of mela-
leuca trees is not widely used
because disturbance of the habitat by
machinery creates conditions for
regrowth from seedlings and root
fragments. Follow-up applications of
herbicides to stumps, suckers and
seedlings is necessary following
mechanical removal.

Physical control, i.e. fire or
flooding alone, are not effective for

controlling mature trees but can be
effective, where applicable, for con-
trolling seedlings, especially in com-
bination with herbicide application.
Fire with sufficient fuel will control
small (<0.5 M) seedlings and rising
water level following seed release
has been found to kill newly ger-
minated seedlings. Therefore, timing
of herbicide applications with
hydroperiod or properly timed
controlled burns following herbicide
application can augment manage-
ment programs.

In summary, technology exists for
small scale management and con-
tainment of melaleuca but current
methods are too expensive and time
consuming for large scale control
operations. Research and develop-
ment of herbicides and biological
controls that will allow for cost
effective melaleuca management is
essential. The current level of mela-
leuca infestation in South Florida
and the potential for continued
alteration of natural habitats by this
invasive biological pollutant signal
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energetic, take charge person to
manage large number of
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hyacinth control personnel.
Airboat experience required.

Call — 1-800-342-2580 or write
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leuca management program is now!

Spray Equipment Designed for Aquatic Use
by Aquatic Applicators from

lied
IC

MANAGEMENT, INC.

Standard Features Include:

* 50 Gallon Skid Mounted Fiberglass Tank
Aquafl?j’s‘l’)’i‘; Ui e Forced Siphon Tank Filler

® 2 Paddle Mechanical Agitation

[ ]

Site Tube Level Gauge

Applied Aquatic Management, Inc. offers a complete line of spray systems for the
aquatic applicator. Tank spray systems for boat or truck are available in a variety of
tank capacities and pump types.

For additional information or quotation call or write:
Applied Aquatic Management, Inc.
P.O. Box 1437
Eagle Lake, FL. 33839
Phone (813) 533-8882




Aquatics

‘ Australian Insects to Control Melaleuca

USDA Agricultural Research Service
‘ Aquatic Plant Management Lab

‘ M elaleuca (Melaleuca quinquen-

ervig) is an Australian native
tree, introduced into Florida as an
ornamental at the beginning of this
century. In the past 30 or 40 years, an
enormous, rapid expansion of this
pest’s range has taken place in south-
ern Florida. Almost half a million
acres are now infested, resulting in
extensive environmental and eco-
nomic damage.

In Australia, there are approxi-
mately 250 species in the genus
Melaleuca (Barlow 1986). Most of
these do not resemble M. quinguen-
ervia in appearance, being small
shrubs with needle-like leaves. Blake
(1968) places M. quinquenervia and
nine other closely related Melaleuca
species in the Melaleuca leucadendra
complex. These ten species, in
nature, have different habitat
requirements and can usually be
reliably distinguished by differences
in their fruits and flowers. Saplings
and sterile material from older trees
can be problematic, and sometimes
cannot be identified to species level
even by botanists very familiar with
| the group.

M. quinquenervia , while wide-
spread along the eastern coastline of
Australia, is usually restricted to
swamps and wetlands, with some of
the most extensive M. quinquenervia
forests being found near the Queens-
land and New South Wales border.
These forests bear little resemblance

By
Joseph K. Balciunas
Research Entomologist

Ft. Lauderdale, Florida

to the dense, monotypic infestations
of M. quinquenervia in southern
Florida. Although apparently
mature (some even appear sene-
scent) the trees in these Australian
forests are relatively small (5-8 m
tall), evenly aged and relatively
widely spaced. The sparse canopy
permits the growth of grasses and
other understory vegetation. In
Australia, M. quingquenervia is
considered a desirable tree and is
frequently available from com-
mercial nurseries. Its popularity as
an ornamental plant does not,
however, approach that of the
closely related, but more majestic
M. leucadendra.

In late 1986, we initiated a
preliminary search for natural
enemies of melaleuca in conjunction
with another USDA-sponsored
project in Australia. These prelim-
inary surveys indicated a large
number of herbivores, in excess of
150 species, which at least occa-
sionally feed on melaleuca. In 1989,
the promising results from these
initial surveys, and the efforts of the
Exotic Pest Plant Council (EPPC) led
to the formation of a coalition of
federal, state and local agencies to
support the expanded USDA Bio-
logical Control of Melaleuca
(BIOCOM) Project.

The year 1989 was one of
transition for what is now called the
BIOCOM Project. The initial USDA

project in Australia on the aquatic
weed Hydrilla verticillata ended and
the emphasis shifted to melaleuca.

1989 Field Results

Our field collections consist of two
main types. Most are quantitative
and are designed: 1) to list herbivore
species for our melaleuca survey, and
2) to detect and estimate relative
population levels of potential
biological control candidates. The
plant material for a quantitative
collection, each assigned a unique
collection number, was obtained by
cutting or breaking branches from a
sample tree. Tree height, sample
height, trunk circumference, bark
thickness, climatic conditions, as well
as observations on abundance of
fruit/flowers and visible herbivore
damage were all recorded on the
field data sheet. The twigs with
leaves, fruit and flowers (if present)
were snipped from these larger
branches, placed in a large, trans-
parent plastic bag and transported
back to the laboratory. There, approx-
imately one kilogram of this plant
material was carefully searched and
all insect fauna removed and
counted. The weights of the leaves,
twigs, fruit and flowers inspected
was also recorded. The fruit and
flowers were kept in individual zip-
lock bags and examined regularly
over the next 1-2 months for any
additional herbivores which might
emerge. Non-herbivorous insects
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were usually immediately preserved.
Immature herbivores were placed
into individual rearing cups (300 ml
clear, plastic “fast-food” containers),
provided with food, pupation
material, etc. until they emerged as
adults or died.

Our other main type of collection
was a “field-search” collection. These
consisted of insects collected directly
from the vegetation while in the
field. These on-site collections were
more superficial than the quan-
titative collections, but usually far
more plant material was examined.
Large numbers of a particular insect
species could be collected in this way,
especially if that insect was the target
of one of these “field-search” collec-
tions. This type of collection is the
most efficient and reliable for ob-
taining the specimens needed for our
laboratory cultures and tests. It can
also be very effective for detecting
low field densities of a particular
herbivore, especially if the insect

causes distinct damage to the plant.
In northern Queensland, during
1989, we made 96 quantitative col-
lections of melaleuca herbivores.
Most (n=40) of these were from M.
quinguenervia, 36 from M.
leucadendra, while the remaining 20
quantitative collections were from 3
other, closely related Melaleuca
species. This brings our project
totals in northern Queensland to 422
quantitative collections;
174 from M.
quinguenervia, 98 from M.
leucadendra and 150 from
8 other Melaleuca species.
During 1989, we
supplemented these with
37 field-search collec-
tions. These field-search
collections are now the
prime source of par-
ticular insects for our
laboratory tests.

Matthe:*w Pl.lrcell, MY The larvae of the sawfly, Lophyrotoma zonalis, defoliate
assistant in Brisbane, melaleuca trees in Australia.

1000 mi south of Townsville, made
48 quantitative collections in
southern Queensland and 14 collec-
tions in the northern portion of the
state of New South Wales during
1989.

1989 Laboratory Studies
We studied the biology and the
life history of these insects by; 1)
rearing individual larvae in small
containers, 2) monitoring develop-

ALACHUA
Highway 441
(904) 462-1242

BOYNTON BEACH
9293 State Road 7
(407) 737-1200

(407) 427-0709
ELLENTON

3203 U.S. Hwy. 301 N.E
(813) 722-4564

BELLE GLADE
425 N.W. Avenue L
(407) 996-2093

Y3

...serving Florida needs since 18911,

We feature Sonar, Rodeo, Campaign, l
Nalcotrol and a complete product line
| "
A\,

Asgrow Florida Company still covers
Florido "like the Sunshine™!
of our 14 Customer Service Centers

or our Home Office for service today.

to serve you better.

Asgrow Florida Company

4144 Highway 39 North £
Plant City FL 33565 Y
(813) 752-1177 Judy Drawdy
(813) 752-1177 Tommy Laux
(813) 754-3840 Fax

SERVICING YOUR NEEDS FROM 14 FLORIDA LOCATIONS
FORT MYERS
2546 Fowler St.
(813) 334-2171

HASTINGS
Hwy. 207 East Hastings
(904) 692-1502

Asgrow Florida Company
subsidiary of The Upjohn Company

®)

AU

L&
L

Call one

/)

4

HOMESTEAD
790 N.W. 10th Ave.
(305) 247-1521

MARIANNA
104 Pierce St.
(904) 526-2040

PLANT CITY
103 S. Alexander St.
(813) 752-6351

VERO BEACH
1858 S. Dixie A
(407) 562-2142
(407) 567-4613
WAUCHULA
Highway 17 South
(813) 773-4543
(813) 773-3515

IMMOKALEE

218 W. New Market Rd.
(813) 657-2455

(813) 657-2102

NAPLES
3706 Progress Ave.
(813) 643-4433

PLYMOUTH
Highway 441
(407) 886-4744




Aquatz’cs

ment of larvae feeding on our out-
door, potted test plants, and 3) in-
ducing oviposition on caged
saplings.

Sawfly-Lophyrotoma zonalis

In Townsville, our studies empha-
sized the sawfly, Lophyrotoma zonalis,
which periodically defoliates mela-
leuca trees in northern Australia.
Because of the tremendous damage
this insect sometimes causes, and
since our initial observations lead us
to believe that it is safe, L. zonalis is
one of our top candidates for
importation to the USA. These
studies will hopefully allow us to
maintain a constant laboratory cul-
ture of this sawfly for our host-
specificity and other tests.

Adult Lophyrotoma live only 3-6
days and the female begins to ovi-
posit within 2 days of emergence.
Similar to some of the other species
in the order Hymenoptera, these saw-
flies are parthenogenetic and do not
require males for reproduction. The
female usually inserts several dozen
eggs in a line along the margin of a
melaleuca leaf. This row of eggs
turns brown and hardens with age,
leaving a dark egg “case” along the
edge of a green melaleuca leaf. These
eggs may hatch in about 3-4 weeks
during the summer, but hatching
may take 5-7 weeks during cooler
weather.

After hatching, larvae develop
fairly rapidly, reaching pupal stage
in approximately 5 weeks under
ideal conditions. From our mea-
surements of L. zonalis head capsules,
it appears that the larvae pass
through 10 instars. Pupation takes
place on the tree’s trunk and
branches, in chambers excavated
within melaleuca’s thick, papery
bark and underlying wood. This
specialized pupation requirement
indicates the close association of
Lophyrotoma zonalis to papery-barked
melaleuca species. It also suggests
that L. zonalis is likely to be highly
host specific and therefore safe to use
as a biological control agent.

Our field studies of this sawfly
during 1989 showed that it was less

SIMPLE & NON-TOXIC & PROVEN to
SUPPRESS HYDRILLA, weeds & algae !

ECONOMICAL, as it is long lasting

USE in contained ponds to maintain the
NATURAL BLUE COLOR |

APPLY when growth is on bottom or
AFTER herbicide
for CONTINUING CONTROL

EPA registered

AQUASHADE INC., P.O. BOX 198,

ELDRED, NEW YORK 12732

seasonal than initially
believed. Once again,
peak abundances,
exceeding 100 Jarvae/kg
of leaves, were observed
during March and April.
However, this year we
also collected larvae, at
much lower densities,
throughout our south-
ern hemisphere winter.
In the field, this sawfly
only attacks Melaleuca
species that are very
closely related to M.
quinguenervia. Although
preference appears to vary with
locality and season, M. leucadendra
and M. quinquenervia seem to be the
preferred hosts.

This sawfly’s geographic range
may be limited to northern
Australia. We have collected sawfly
larvae very similar to L. zonalis near
Brisbane. However, no adults have,
as yet, emerged from the pupae

The adults and larvae of the weevil, Oxyops vitiosa, feed on
seedlings, saplings and new growth of mature trees.

(914) 557-8077

L

formed by these larvae.

Weevils — Oxyops vitiosa

The other main focus of our
research during 1989 was the
biology and host-specificity of the
weevil, Oxyops vitiosa.

Both the larvae and the adults
feed externally on the new growth of
melalueca, especially on saplings.
Unlike the damage from other
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foliage-feeding insects, the Oxyops
feeding scars persist for most of the
year. Also, melaleuca saplings do
not respond to this feeding by
producing new foliage. This results
in a stunted and deformed sapling.
If similar damage occurred in the
Everglades, I believe that M.
quinquenervia’s fire tolerance would
be greatly decreased. It could
become a fire-intolerant species as it
is in Australia.

We are investigating the life his-
tory of this weevil at both our
Townsville and Brisbane labora-
tories. Our studies show that the
female weevil oviposits a single egg
in a feeding hole on a “soft” leaf near
the tip of new growth. This egg is
then frequently covered with feces.
The larvae cover themselves with a
black, slimy secretion to which they
sometimes attach feces and debris.
This probably deters predation by
birds and other vertebrates. Each
larva develops through 4 instars in
approximately a month, then
pupates in the soil and litter
underneath the sapling. Pupation
may be as short as 11 days, but some
adults do not emerge from the soil
for as long as 6 weeks. The adults are
long-lived and some are still alive in
our laboratory after more than 9
months.

In August of 1989, we had the
opportunity to perform a similar
field host-specificity assessment in
Townsville, but on a more quanti-
tative basis. We noted O. vitiosa
attacking some small M. quinguen-

ervia trees in the Geosciences parking
lot at James Cook University. We
closely examined a portion (usually
V4 tree) of each of the 162 trees, be-
longing to 36 species, in the parking
lot and its immediate vicinity. All O.
vitiosa weevils, including eggs,
larvae and adults were counted, and
the number likely to be present on
the entire tree extrapolated. Table 1
summarizes our results. Of the 4 M.
quingquenervia trees in the study area,
3 were attacked by O. vitiosa, and
one tree had over 200 larvae. A few
Oxyops larvae were also found on 2
of the 6 closely related M. leucadendra
trees in our study area. Of the re-
maining 152 trees, 33 were the red-
flowered bottlebrush tree, Callis-
temon viminalis. One, whose branches
were intertwined with the most
severely-infested M. quinguenervia,
had 3 large Oxyops larvae. These
three larvae were provided with C.
viminalis foliage in the laboratory,
but they soon died. Other larvae fed
on M. quinguenervia completed their
life cycles. Thus, this bottlebrush
tree, widely used as an ornamental
in Florida and other states, does not
appear to be a host for Oxyops
weevils. This is good news, since we
considered the bottlebrush trees
might be at high risk, due to their
close taxonomic relation to mela-
leuca. In fact, some taxonomists
(Byrnes 1984) now place C. viminalis
in the genus Melaleuca!

Other Weevils and Beetles
One of our collecting sites near
Cairns, continued to provide small

Table 1. Individual trees on which Oxyops vitiosa was found during Geoscience
Study 1, August 1989. Representative life stages of O. vitiosa are given as abun-

dance per tree.

Oxyops Oxyops Oxyops Oxyops Oxyops Oxyops Oxyops

Host Tree vitiosa vitiosa vitiosa vitiosa vitiosa vitiosa vitiosa
1st instar 2nd instar | 3rd instar | 4th instar Adults Eggs Total
Melaleuca
quinquenervia 36 36 44 84 0 28 228
Melaleuca
‘quinquenervia 8 16 12 8 0 68 112
Melaleuca
quinquenervia 8 4 0 8 4 12 36
Melaleuca
leucadendra 0 0 0 0 0 4 4
Melaleuca
leucadendra 4 0 4 0 0 20 28
| . Callistemon

viminalis 0 0 0 6 0 0 6

numbers of a weevil, Haplonyx sp.,
throughout most of 1989. We have
reared this weevil from larvae
burrowing within (and destroying)
the axis of M. quinquenervia inflor-
escences. Thus far, we have been
unable to elicit oviposition from the
Haplonyx adults we have exposed to
M. quinquenervia saplings and small
trees. Melaleuca flowers may be re-
quired for oviposition and none of
our shadehouse M. quinquenervia has
yet flowered.

Lepidoptera (moths)

In June of 1989, we began to
replenish our depleted stock of M.
quinquenervia seedlings and saplings
in the shadehouse. This has given us
an opportunity to begin preliminary
studies of several insects which have
become pests on our shadehouse
melaleuca cultures. These include a
tiny, as yet unidentified, moth whose
larvae form blisters on melaleuca
leaves. The small female (body
length = 3 mm, wingspan = 6.5 mm)
oviposits 1 or 2 eggs beneath the
cuticle of a melaleuca leaf. The
developing larva feeds beneath the
cuticle, forming an individual blister
that covers most of the leaf surface
by the time it pupates. Development
from egg to adult takes approxi-
mately 4 weeks, of which at least 18
days is spent as a pupae. The
emerging adult uses the puparium to
form a tube which pierces the blister
and allows it to escape and mate.
These shadehouse pests are
occasionally collected in small
numbers in the field. This suggests
that the natural enemies of this
blister moth are being excluded or
reduced in our shadehouse. These
same natural enemies are unlikely to
be present in the USA. Thus, if this
blister moth proves to be safe
enough for release in Florida, it
should be as damaging as in our
shadehouse.

Other Insects
Various sap-sucking Homoptera
were consistently collected on M.
quinquenervia throughout 1989. The
Eurymelid leaf hopper, Ipo conferata
appears to be the most common and
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A moth larvae feeding on melaleuca flowers parts is one of
more than one hundred and fifty melaleuca-feeding insect
species encountered in Australia.

widely distributed of these Homop-
tera. A preliminary exclusion exper-
iment conducted in 1987-88
indicated the possibility that the
feeding of these insects on small sap-
lings could cause dramatic reduction
in growth. We are therefore planning
additional evaluations of these
insects.

Less frequently, we also collect
other sap-feeding insects which
belong to the order Hemiptera (true
bugs). Unfortunately, none of our
Hemiptera specimens have yet been
identified. I hope to visit Canberra
early in 1990 and try to hasten the
identification of our specimens being
examined by the experts at the
Australian National Insect Col-
lection.

During 1989, we also continued
rearing insects from a half dozen
different types of melaleuca galls.
Many different tiny wasps have
emerged as well as a variety of flies
and moths. Most of these, especially
the wasps, are probably parasites of
the insect which actually causes the
gall. Many others are inquilines,
uninvited guests, which utilize the
gall for food or shelter, but which do
not necessarily directly harm the
gall-forming insect. The taxonomy of
these insects is generally poor and
most can only be identified to ge-
neric or family levels. Despite these
drawbacks, we plan to continue our
studies to determine the causative

. agent for each type of
gall. Gall-forming
insects are frequently
¥ highly host-specific, and
therefore might be good
gl candidates as biological
control agents.

1990-91 Plans
During 1990 and
M 1991, we will continue
_ life history and host
specificity studies of the
sawfly Lophyrotoma zo-
nalis and the weevil
Oxyops vitiosa. We are
obtaining taxonomic assistance to
verify that each of these insects is
represented by only a single species.
If space is available in the Florida
quarantine facility, we hope to ship
one of these insects there by 1991.

We also plan to conduct another
experiment to verify the dramatic
stunting attributed to sap-sucking
Homopteras, especially Ipo conferata.
We will continue investigating gall-
forming insects as well as tip-
binding moths and the numerous
flower-feeders. We will also con-
tinue opportunistic studies of shade-
house melaleuca pests, such as the
blister moth.

In the field, our studies of host
specificity will increase, and will
probably be patterned after the
Geoscience Parking Lot study

‘detailed earlier in this report.

Likewise, field collecting will be
expanded to provide additional data
on the seasonal and geographic
distribution of melaleuca herbivores.
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1990 FAPMS ANNUAL

MEETING, FT. LAUDERDALE

The 1990 Florida Aquatic Plant
Management Society Annual
Meeting will be held October 2-4,
1990 at the Bahia Mar Hotel on Ft.
Lauderdale’s beach. On October 1,
the Florida Aquatic Plant Advisory
Council will meet at the Bahia Mar at
4:00 PM. and the Board of Directors
of FAPMS will meet at 7:00 PM. All
are welcome at all meetings.

The banquet will be the evening
of October 3, and will have a
country/western/cracker theme so
all you Canal Cowboys and Cow-
girls bring your western duds and
saddle up your airplane boats as
a good time is bound to be had by
all, y’all.

IN MEMORIAM
RAYMOND E. GOODMAN
SFWMD
Aquatic Plant Technician II
Kissimmee
It is very sorrowfully reported

that Raymond E. Goodman died
August 6, 1990 in Kissimmee after a
brief illness. Ray was an integral
member of the team which maintains
the lakes of Osceola County. During
thirteen years with the South Florida
Water Management District he came
to be a valued friend as well as a
trusted and expert aquatic plant
manager and is deeply mourned by
all who knew him. His wife, Kathy,
requests that remembrances of Ray
be made as donations to the Amer-
ican Heart Association.

USDA BIOCONTROL NOTES
Namangana pectinicornis, the water
lettuce moth, has received general

release approval by the USDA Tech-
nical Advisory Group (TAG) on Bio-
control Insects. Additional appro-
vals of the FDACS Plant Industry
Division Arthropod Release Com-
mittee and the APHIS Environ-
mental Assessment Group should
also be forthcoming. Then, when
sufficient numbers are reared and
released by the team at the Fort
Lauderdale USDA Research Station,
Floridians may enjoy the relatively
rapid water lettuce control seen
elsewhere in the world when this
moth has been released. In southeast
Asia, water lettuce control by
Namangana has been found to be
thorough and reproducible, spurring
comparisons to herbicide appli-
cations. Comparisons to herbicide
use extend further since the control
agent doesn’t persist, but has
needed to be applied again in the
same area if water lettuce popu-
lations recur.

Also, another weevil of the
Bagous genus has also received
APHIS TAG general release appro-
val. This hydrilla weevil bores and
feeds within hydilla stems in its
larval stage and is more truly
aquatic throughout its life cycle than
the hydrilla tuber weevil, Bagous
affinis, which was released in Florida
several years ago. Unlike B. affinis,
Bagous n.s. (for Bagous new species)
is not dependent upon water level
fluctuations for establishment and
has shown significant ability to
damage hydrilla.

Recent surveys in Florida by
visiting USDA research ento-
mologist Richard Deonier, con-
firmed the establishment in Florida
of the exotic hydrilla fly, Hydrellia
pakistani. In the meantime, Dr.
Deonier believes he identified seven
new native species of the Hydrellia
genus. That so many new species
would be found during one whirl-
wind survey illustrates how little is
known of our native aquatic insects.

The African hydrilla tip-feeding
midge, Polypedilum sp. has been
cultured successfully in the Gaines-
ville quarantine lab and fed upon

Florida hydrilla there.

Somewhere, amid the onslaught of
hydrilla flies, hydrilla weevils, water
lettuce moths and hydrilla midges,
Florida’s exotic aquatic plant woes
may lessen in the not-too-distant
future.

ANOTHER NEW FDNR
REGIONAL BIOLOGIST
In the continuing (and august)

procession of Florida DNR regional
biologists, we now welcome Mr.
David Demumi into the fold. Mr.
Demmi has been with FDER where
for eleven years he’s analyzed water
quality and mine reclamation
activities. He is stationed at the
Tampa office where he will regulate
Polk, Highlands, Glades and Hendry
counties along with Mr. Terry
Sullivan and Mr. John Rodgers.

FDNR APM BUREAU
ADDITIONAL MINUTIAE

The DNR Bureau of Aquatic Plant
Management has promoted Mr. Dean
Barber, Orlando office, and Mr. James
Kelley, Floral City office, to the
positions of Biological Admini-
strators to oversee the activities of
their proximate regional biologists,
namely Messrs. Sullivan, Rodgers,
Demmi, R. Lovestrand and Ms. Judy
Ludlow. Additionally, Mr. Jess Van
Dyke and Mr. Joseph Hinkle have
been promoted to Environmental
Specialists 111, in light of their in-
creased responsibilities as overseers
of aquatic plant management con-
tracts in their respective areas of
Northwest Florida and Suwannee
River Water Management Districts.

FLMS 2nd ANNUAL MEETING
The second annual meeting of the
Florida Lake Management Society
will be held at the Canterbury
Retreat and Conference Center in
Oviedo, FL, Sept. 26-27, 1990. Details
are available from:
Vince Williams, FGFWFEFC
207 W. Carroll St.
Kissimmee, FL 34741
(407) 847-7293




Fquatics

PAUL MYERS’ SPEEDY
RECOVERY CONTINUES

Best wishes of the FAPMS Board
and Membership go to Paul and
Linda Myers. Unfortunately, Paul
underwent surgery in August. But,
he’s on the mend and recovering
quickly. In addition to Paul’s
generally being acknowledged as a
great guy, he’s always there when
this Society needs help. Also, he’s a
FAPMS Past President and Charter
Member. Keep up the quick recovery,
Paul!

APMS 1990 ANNUAL MEETING

The national Aquatic Plant Man-
agement Society held its annual
meeting July 16-18 in Mobile, Ala-
bama. Along with the program pro-
ceedings, reported highlights for the
176 registrants included a beachside
seafood banquet with live entertain-
ment provided by country-western
recording artist Ronnie McDowell.

Congratulations to the student
paper award winners who were:

First Prize: Greg McDonald, “Com-
parative Effects of Antagonistic lons
on Glyphosate Efficacy on Torpedo-
grass,” University of Florida, Gaines-
ville, Florida.

Second Prize: Tom Byl, “The Peroxi-
dase Response of Hydrilla verticillata,
(Royle) to Sublethal Concentrations
of Heavy Metals and Sulfometuron
Methyl,” Memphis State University,
Memphis, Tennessee.

Third Prize: Jan Miller,”The Effects
of Slow-Release Fertilizer Appli-
cation on Wild Rice Production,”
Lakehead University, Thunder Bay,
Ontario, Canada.

Fourth Prize: Mark Mossler, “Micro-
bial Degradation of Fluridone,”

University of Florida, Gainesville,
Florida.

NEW AQUATIC PLANT GUIDE
AVAILABLE
A new publication, Aquatic and
Wetland Plants of South Carolina, is
available from the S.C. Water
Resources Commission. The manual
has been specially designed for easy

today!

Aquuh"l: weed
control
headquarters.

800-346-7867

Spray guns, pumps, tanks, fittings, hose and
complete systems...we have what you need for
aquatic weed control. Call toll-free and order

CIcHEMICAL
CONTAINERS, INC.

P.0. BOX 1307 LAKE WALES, FL 33859
PHONE (813) 638-1407 FAX (813) 638-3182

plant identification by botanists and
nonbotanists alike using over 260

color photographs and illustrations.
Color coded chapters, an illustrated

|| glossary and an index with common

and scientific names further assist
the user in properly identifying over
90 aquatic plants and algae that
occur in fresh water of South
Carolina and neighboring states.
The principal author, Cynthia
Aulbach-Smith, is the former curator
of the University of South Carolina
Herbarium and is a recognized
authority of aquatic and wetland
plants in South Carolina.
Development and printing of the
book were coordinated by the South
Carolina Aquatic Plant Management
Council with funds provided by the
South Carolina Water Resources
Commission and corporate con-
tributors. All proceeds from the
book will go into a special public
education account of the South
Carolina Aquatic Plant Management

Trust Fund.

Copies of the book are $8.00 plus
postage and can be obtained by
contacting:

Lyle McElveen

Publications Coordinator

S.C. Water Resources
Commission

1201 Main Street, Suite 1100

Columbia, SC 29201

(803) 737-0800

NALMS 10th ANNUAL
SYMPOSIUM
The 10th Annual Symposium of

the North American Lake Manage-
ment Society will be held Nov. 6-10,
1990, in Springfield, Massachusetts.
Details are available from:

Gerald Smith

LE.P, Inc.

6 Maple St.

P.O. Box 780

Northborough, MA 01532

(508) 393-8558
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MELALEUCA CONTROL
IN FEDERAL, STATE
AND LOCAL LAWS

A number of melaleuca control
ordinances, bills, rules and acts have
been proposed or enacted by local,
State and the Federal governments.

Most of the counties of South
Florida now have, or are in the
process of adopting, codes under
which melaleuca culture is pro-
hibited or it is not considered of
value in the implementation of tree
protection ordinances. Also, it may
be required to remove melaleuca
upon site development and mela-
leuca trees are not valid to show
compliance with landscaping codes.

The city of Sanibel Island, Lee
County, has achieved nearly com-
plete melaleuca eradication by
requiring private lJandowners to
remove all melaleuca trees present. If
the landowner fails to perform the
removal, the city is empowered to do
so, later invoicing the homeowner
for the cost. On Sanibel, no invoicing
was necessary since the landowners
complied completely with the re-
moval requirement. The city of
Hollywood, Broward County, pro-
hibits the sale, transportation or

cultivation of melaleuca. Many other |

municipalities, for instance, the city
of Boca Raton, Palm Beach County,
are contemplating similar
legislation.

The 1990 Florida Legislature
enacted a law which prohibits the
sale or transport in Florida, without
a DNR permit, of melaleuca, Brazi-
lian pepper, two species of Aus-
tralian pine and Mimosa pigra.
Additionally, the South Florida
Water Management District is man-
dated to remove such plants from
the Everglades Water Conservation
Areas and DNR is directed to adopt
rules to implement this act.

In the Federal Congress, Rep.

E. Clay Shaw, Jr., R-Fla., is sup-
porting construction of a South
Florida USDA melaleuca biocontrol
quarantine facility which would
accelerate the melaleuca biocontrol
initiative. The Fort Lauderdale
Congressman’s proposal may be
considered by the Joint Congres-
sional Committee in October. Also,
as described in June 1990 Aquatics,
the proposed Plant Protection Act of
1990, would include the present
Federal Noxious Weed List with
pest insects and pathogens and give
USDA authority to readily amend
the list.
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EMERGED AQUATIC WEED AND BRUSH HERBICIDE
VW Vv v v Vv v

*Monsanto

Agent Contacts

Androc Products
1418 Fifth St.
Hopkins, MN 55343
(612) 938-4777

Arbor Chem
Products Co.

PO. Box 1567
Fort Washington
PA 19034

(215) 659-7922
708 Blair Mill Rd.
Willow Grove

PA 19090

Asgrow Florida Co.
RO. Drawer D

Hwy. 39N

Plant City, FL 33566
(813) 752-1177

Brayton Chemicals
215 N. Summer St.
PO. Box 437

W. Burlington

1A 52655

(319) 752-6324

Chemi-trol Chemical
Company

2776 CR 69, Rte. 1
Gibsonburg

OH 43431

(419) 665-2367

Chem-Spray South
PO. Box 817
Gonzales, LA 70737
(504) 644-2816

Cornbelt Chemical
Company

PO. Box 410

Hwy. 83 N.
McCook, NE 69001
(308) 345-5057

Cory Orchard
Company

425 5. Senate Ave.
Indianapolis

IN 46225

(317) 634-7963

Estes Chemical
Company

PO. Box 8287
Wichita Falls
TX 76307

(817) 766-0163

Estes Chemical
Company

8320 Chancellor Row
Dallas, TX 75247
(214) 905-3887

Helena Chemical
100 Santa Barbara
Mesquite, NM 88048
(505) 233-3171

Helena Chemical
5100 Poplar Ave.
Suite 3200
Memphis, TN 38137

Helena Chemical
2405 North 71st St.
Tampa, FL 33619
(813) 626-5121

Intermountain
Farmers Assn.
PO. Box 30168
Salt Lake City
UT 84130

1147 W. 21008
Salt Lake City
UT 84119

(801) 972-3009

Ostlund Chemical
Company

PO. Box 5015
Fargo, ND 58105
(701) 282-7300

Red River
Specialities

PO. Box 7241
Shreveport, LA 71107
(318) 424-8395

Snake River
Chemicals, Inc.
118 East 12675 S.
Draper, UT 84020
(801) 572-6848

Target Specialty
Products

17710 Studebaker Rd.
Box 1117

Cerritos, CA 90701
(213) 773-8912

Timberland
Enterprises, Inc.
Airport Rd.
Monticello, AR 71655
(501) 367-8561

United Agri Products
of Hawaii

PO. Box 30407
Honolulu, HI 96820
(813) 752-1177

Van Waters &
Rogers

6802 City Corp. Dr.
Suite 300

Tampa, FL 33619
(813) 621-5507

Van Waters &
Rogers

777 Brisbane St.
Houston, TX 77061
(713) 644-1601

Westchem
Agricultural
Chemicals, Inc.
PO. Box 31772
Billings, MT 59107

wilbur Ellis
Company

1200 Westlake Ave. N
#1000

Seattle, WA 98109
(206) 284-1300




No other herbicide offers such
effective performance.

You can clear away more than 170
emerged grasses, broadleaf weeds and
brush species with Rodeo® herbicide.
And once they're gone, they won't
grow back. That's because Rodeo
moves through the entire plant and
kills it — roots and all.

Some herbicides provide only a
temporary burndown. And mechanical
efforts are also ineffective at providing
lasting control. With Rodeo, however,
maintenance becomes an economical
spot treatment that takes minimal time.

EMERGED AQUATIC WEED AND BRUSH HERBICIDE
P N

eyesores, health hazards or unsuit-
able as wildlife habitat. Rodeo is an
effective, economical way to care for
these areas. Just apply Rodeo a half
mile or farther from a potable water
intake. When this is done, treated
water has no use restrictions.

Plus, with no residual soil activity,
Rodeo won't leach into non-target
areas. Use it with confidence to treat
vegetation in and around lakes, rivers,
streams, ponds, seeps, irrigation and
drainage ditches, canals and reservoirs.

It's clear to see why you should use
Rodeo. See adjacent list for your agent.

There's no longer any reason for Ho
: 5 J ALWAYS READ AND FOLLOW LABEL DIRECTIONS
wetland sites or ditchbanks to become ) FOR RODEQ HERBICIDE. S

BMonsanto Company 1990  Rodeo® is a registered trademark of Monsanto Company ROP-0-1608




Clear things
up completely with
DIQUAT Herbicide.

If aquatic weeds are getting you
down, we have the perfect prescrip-
tion. DIQUAT Herbicide.

DIQUAT is a highly active, water
soluble contact herbicide that controlsa
broad spectrum of floating, submerged
and marginal aquatic weeds, like hydrilla,
salvinia, water hyacinth and cattails.

Not only is DIQUAT fast-acting and
biologically inactivated when absorbed

|

through sail, it has no fishing restriction.
So don't et your weed problems

P

develop into something serious. Give
them a dose of DIQUAT, for really fast,
long-lasting relief.

Herbicide H/A
Avoid accidents. For safety, read the entire label including

precautions. Use all chemicals only as directed. Copyright
©1990 Valent U.S.A. Corporation. All rights reserved.

ALENT.






