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EDITORIAL

Florida has the unenviable distinction
of having the greatest exotic aquatic
plant problem of all the states. For-
tunately, along with the evolution of
the problem, a network of technology
and expertise has also evolved which
has enabled us to maintain the plants
within reasonable bounds. Without full
use of this network much of the state’s
freshwater resources would be lost for
use by boaters, fishermen and hunters.
Flooding and pest insect populations
would increase and agriculture would
suffer from poor water flow through
the intricate drainage and irrigation
systems.

We have been blessed with general
cooperation between the many govern-
mental agencies that impact aquatic
plant management programs. Of
course we all know that this coopera-
tive attitude has had its difficult times
in the recent past. Philosophies be-
tween individuals and agencies are
bound to differ from time to time. This
is human nature and can serve as a
healthy system of checks and balances
to insure that our programs are carried
out in a manner that best serves the in-
terest of everyone. It is part of the
overall system that has helped us to
develop our current safe methods of
managing aquatic plants. The more re-
cent episodes of philosophical differ-
ences, however, began to build walls
between various sectors of the aquatic
plant management community. A hos-
tile environment developed that seemed
to block all chances of arriving at’
workable compromises.

Through recent changes it appears
we may now have the opportunity to
shorten the walls and collectively work
together under a more cooperative at-
titude. Various entities are beginning to
show more understanding of others’
viewpoints. We are not out of the
woods yet. Only through communica-
tion and cooperation have we been
able to maintain control of a seemingly
impossible problem. In order to main-
tain the high level of efficient vegeta-
tion management and provide the
public with the best service we have to
offer, we must all strive to work
together towards this common goal.

Jim McGehee
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Hydrilla dominates an
irrigation ditch in a
central Florida citrus
grove.
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IDENTIFYING FLORIDA’S MOST
COMMON AQUATIC GRASSES

by John A. Rodgers

Biologist, Department of Natural Resources

t's been said that taxonomic

books on grasses are only as
good as its pictures, Actually,
anyone who has difficulty in iden-

tifying grasses is in good company.

Hopefully this article will enable
one to identify four of the most

commonly found grasses in our

waterways.

These four aquatic grasses are
Panicum hemitomon Schult.,
Panicum repens L., Paspalidium
geminatum (Forsk.) Stapk., and
Panicum purpurascens Raddi.
Their leaves, except at the basal
portion of the stem, are made up
of two parts. The lower portion
which envelops the stem is the
sheath and the upper flat or folded
portion is the blade. The flowering
stalk or inflorescence contains
numerous spiklets on ascending
branches. A spiklet consists of a
flower or floret surrounded by up
to 4 scales or bracts. These bracts
are further defined as the first
glume, second glume, lemna and
palea.

Panicum hemitomon or maiden-
cane is a native grass found

Comparison of the inflorescence of
maidencane (left) and torpedo grass (right).

throughout the state in lakes,
ponds, ditches and rivers. The
lower portion of the stems are
erect, which is in contrast to the
decumbent (reclining on the
ground before ascending) stems of
knotgrass and para grass. Maiden-
cane’s leaf blades are between
15-25 cm long and 8-15 cm wide.
[ts sheaths are usually glabrous
(without pubuscence), only occa-
sionally covered with short hairs.
The width of the inflorescence is
very narrow; its branches sup-
pressed against the central axis.
Panicum repens or torpedo grass
is an exotic from the Old World
(Africa, India and Australia). In
Florida, it is more common in the
southern and central regions of the
state, The leaf blades of torpedo
grass are usually less than 15 cm
long and from 3-7 cm wide. They
are folded at the midrib with the
upper leaf surfaces rough to the
touch. The sheaths of torpedo
grass are always glabrous. Unlike
maidencane or knotgrass, the in-
florescence is opened with spread-
ing floral branches 4-10 cm long.

The raised longitudinal ridges on the blades
of knot grass (center/left) distinguishes this
species from maidencane’s blades (center/
right).

Paspalidium geminatum
(Panicum geminatum Forsk.) or
knotgrass has a distribution range
similar to torpedo grass. The thick
decumbent stems of knotgrass have
swollen nodes from which it
derives its common name, Leaf
blades are 15-35 cm long and only
half as wide as the blades of maid-
encane. The surfaces of the blades
have numerous raised longitudinal
ridges. These pronounced ridges
can be used to distinguish this
species from maidencane. The
sheaths of knotgrass are also
glabrous. The narrow inflorescence
is similar in width and length to
maidencane but the floral branches
are only 3-4 cm long.

Panicum purpurascens [Brach-
iaria purpurascens (Raddi) Henr.]
or para grass is an African grass
which often clogs and impedes
water flow in canals in south and
central Florida. Its decumbent
stems have swollen nodes which
are densely covered with long, soft
hairs. In addition, the sheaths are
also densely pubescent. The pubes-
cent nodes and sheaths of para
grass are characteristics which can
be used to differentiate this species
from maidencane when neither
species is flowering.

Para grass leaf blades are 15-30
cm long and from 10-22 mm wide.
The upper and lower surfaces of

continued on page 9

The pubescent sheaths and nodes are char-
acteristic of para grass.
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Fall

wildlife, or nearby trees
and shrubs.

Flexible
application.

Sonar can be applied
to the entire surface
of a pond or up to
ten percent of larger
bodies of water.
Depending on existing

Pond weeds

equipment and user preference,
A1y Sonar is available as an
aqQueous suspension
or 5% pelletand can
be applied any time
during the year.
For best results,
the label recom-
mends applying
Sonar when
weeds are
actively growing. .

Torpedograss

Winter

Inherent value.

There are few restrictions
after application, and
they are detailed on
the product label.
Make Sonar part of
your management
program. It’s the
simple, gentle way
to put nature back
in balance.
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Sonar® aqueous suspension can be applied to the
water surface or under the water surface or placed
along the bottom of the water just above the

hydrosoil. Any conventional application
equipment can be used.
Sonar 5% pellet can be applied pmm
to the water surface from the shore or
from a boat. Refer to the Sonar label for
complete application instructions.
Always follow label directions. Sonar is
available in limited quantities under EPA
Experimental Use Permit No. 1471-EUP-67.
For further information write or phone:
David P. Tarver, Aquatic Specialist, 2416 McWest Street,
Tallahassee, FL 32303 (904) 562-1870

Elanco Products Company, A Division of Eli Lilly and Company, Indianapolis, IN 46285, U.S.A.
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continued from page 4

COMPARISON OF THE FOUR AQUATIC GRASSES e e e o,
The inflorescence is open with
MAIDEN-  TORPEDO KNOT- PARA floral branches 2.5-10 ¢m long.
CANE GRASS GRASS GRASS In summary, the following
simplified key can be written for

Stems erect erect decumbent decumbent the four species.

width (mm) 3-7 2-3 6-10 5-10 1. Surface of leaf blades with

nodes glabrous glabrous glabrous densely numerous raised longitudinal
pubescent rides............. knotgrass.

1. Surface of leaf blades
Leaf Blades flat folded flat flat glabrous with no raised
length (cm) 15-25 <15 15-35 15-30 ridges.
width (mm) 8-15 3-7 4-8 10-22 2. Blade width 2-7 mm. .. .. ..
torpedo grass.

Sheaths usually glabrous glabrous densely 2. Blade width 8-22 mm.
glabrous, pubescent 3. Nodes of stems and leaf
sometimes sheaths glabrous.......
pubescent maidencane

3. Nodes of stems and leaf

Inflorescence sheaths very pubescent

(type) panicle panicle panicle panicle || ... para grass.

length (cm) 15-30 6-15 15-35 15-30

width narrow open very open While there are other species of
branching  narrow aquatic grasses, none are as com-
monly found growing in Florida's

length of lakes, canals and ditches according
branches to recent floral surveys. Knowing

(cm) 2-10 4-10 3-4 2.5-10 the difference between maidencane,
torpedo grass, knotgrass and para

Spiklets green green/purple green green/purple grass, one can accurately identify

tinge tinge the aquatic grasses in the majority
length (mm) 2.5 2.2-2.5 2-3 2-3 of the water bodies in Florida. 0

Banvel 720
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Ditchbanks

Trees & Brush — R.O.W.

Banvel Herbicide
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Ditchbanks
Trees & Brush — R.O.W.

Fence lines

ECONOMY — EFFICACY — ENVIRONMENTALLY SOUND
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Aquatic Plan;c Competition

y
David L. Sutton
Professor

Agricultural Research and Education Center
University of Florida — IFAS
3205 S. W. College Avenue
Fort Lauderdale, FL 33314

I. INTRODUCTION
An aquatic plant, like all other

organisms, competes with
other species and with other in-
dividuals of its own épecies for
space in which to develop and
grow. Those that can most effec-
tively exploit a particular aquatic
habitat will predominate.

There is no simple answer that
can readily explain why certain
plants are ubiquitous and present
in large numbers while others are
rare. A number of factors are in-
volved in the dispersal, coloniza-
tion, growth, and development of
plant populations and the invasion
of new habitats. Some of these are
well known, others are poorly
understood.

Physical factors which influence
growth of all aquatic plants in-
clude light, temperature, water
depth, air and water currents, and
substrates. Nutrients, ph, and
gases are included in the chemical
factors. Biological factors include
herbivores, pathogenic organisms,
and allelopathic stresses. The in-
teraction of these factors plus the
influence of human activities
results in complex relationships
which encourage or prevent
growth of plants.

In an ecological sense based
primarily on terrestrial systems
there is an orderly progression in
the sequence of plants growing in
an area. Initially pioneer plants in-
vade and colonize an area. As
these develop and spread they
gradually modify the habitat

g
i3 ¥ 4’;5(

Water-Hyacinth encroaching on a mat
of water-lettuce in a canal in south
Florida.

Figure 1.

allowing other species adapted to
this change to become established.
This process continues until even-
tually a climax stage is reached
where certain plants become domi-
nant and resistant to invasion by
other plants.

II.LEXOTIC PLANTS

Throughout the world over 70
species of aquatic plants have been
introduced into areas far from
their native homes during the past
150 years (9). Some of these plants
have readily exploited their new
habitats and made a nuisance of
themselves while others have bare-
ly managed to survive outside their
native home.

Introductions of certain exotic
plants change the plant community
structure by bringing with them
characteristics and adaptations
developed for life in other aquatic
ecosystems which allow them to
take advantage of the physical,
chemical, and biological factors
present. In many cases the natural
checks which keep the exotic plant
under control in its native home
are not present in the area where it
is introduced. Freed of these
natural controls the exotic plant
grows luxuriantly.

The most famous of all these in-
troduced species is water-hyacinth
[Eichhornia crassipes (Mart.)
Solms]. This plant can be found on
every continent and is included in
the top 10 of the most troublesome
weed species in the world (4).

Hydrilla [Hydrilla verticillata

Water-lettuce almost completely sur-
rounded by water-hyacinth in the same
canal.

Figure 2.

(L.f.) Royle] is another plant which
has gained notoriety during the
past several decades. This plant
too is causing serious problems in
many areas throughout the world.
Furthermore, in Florida, hydrilla
surpassed water-hyacinth as the
most abundant species of those en-
countered during the 1982 survey
by the Florida Department of
Natural Resources (8).

Hydrilla appears to have the
potential to become, if in fact it
not already is, the most trouble-
some of all the submersed aquatic
species. In time however, hydrilla
may demand more attention
because it will grow in areas with
temperatures lower than water-
hyacinth will tolerate.

What special characteristics or
adaptations do water-hyacinth and
hydrilla possess which enable them
to grow at such prodigious rates in
so many aquatic sites? An under-
standing of these characteristics
and adaptations will be useful in
formulating methods to manage
growth of these weeds.

III. WATER-HYACINTH

Water-hyacinth is a good exam-
ple of an exotic plant which effec-
tively competes for space in which
to grow. This floating plant, in-
troduced to the United States
almost 100 years ago, still grows
despite herbicidal, biological, and
mechanical control efforts. Why is
water-hyacinth so productive?

In Figure 1 a group of water-
hyacinth plants in a canal in south
Florida are beginning to spread
over a mat of water-lettuce plants
(Pistia stratiotes L.). And in the
same canal another group of
water-hyacinth plants have almost
taken over a mat of water-lettuce
(Figure 2). A few months after
these pictures were taken this canal
was completely filled with water-
hyacinth.

This example of water-hyacinth
crowding out water-lettuce in a
canal illustrates the intense com-
petition which takes place between
plants for space in which to grow.

What are some of the factors
which allow this plant to be so
successful in these systems? For
one, water-hyacinth extends its
leaves above many of the other
floating plants and reduces the
sunlight available to them. The
leaf shapes of this exotic plant are
such that they efficiently gather the
light falling on them, thus enhanc-
ing their ability to grow.

continued on page 12
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NalcoTrol® and Nalquatic® are good news
for the aquatic weed control specialist. Bad
news for troublesome aquatic weeds like

hyacinth and hydrilla,

When applying herbicide to terrestrial
or floating weeds, Nalco-Trol drift retar-
dant and deposition aid delivers more
herbicide to the treatment area—better
deposition and coverage, minimum drift,
For submerged weeds, new Nalquatic
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maximum contact effect.
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product bulletins.
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continued from page 10

Water-hyacinth grows not only
in full sunlight but also in shade
and in areas with subdued light. In
some Florida river systems these
plants grow in the shaded cypress
swamp areas adjacent to the rivers.
During periods of high water the
plants then float down river with
the current. Or, the plants will
form mats along the river bank
and eventually break loose to
move with the current to new
areas.

Leaves of water-hyacinth can act
as sails so that they are freely
moved by air currents. Their large
inflated petioles with gas-filled
aerenchyma tissue provide buoyan-
cy to help keep the leaves high in
the water so that the plants can
move easily with the wind. )

Furthermore, these exotic plants
grow as an entangled interlocking
mat which resists destruction by
wind and wave action that would
destroy other smaller floating
plants such as the duckweeds
(Lemna spp.). These dense mats of
plants also effectively prevent light
from reaching submersed plants
growing beneath them,

Water-hyacinth tolerates a wide
range of nutrients, They grow well
in areas high in nutrients such as
sewage lagoons (7), but when in
waters of low nutrient concentra-
tion they greatly extend the length
of their roots to increase the sur-
face area available for nutrient up-
take. However they are quite sen-
sitive to salinity and cannot
tolerate concentrations greater than
2.5 parts per thousand (3).

With regard to temperature wa-
ter-hyacinth grows best when the
ambient air temperature is from 25
to 30 C (77 to 86 F) (5), typical
daily temperatures for most of the
year in Florida. However, it is
quite sensitive to cold and cannot
survive freezing temperatures for
long periods of time. Near freezing
temperatures may kill the leaves but
the plants regrow quickly, if the en-
tire plant has not been killed.

Water-hyacinth plants spread
not only by seeds but vegetatively
as well. The importance of seeds in
the spread of this plant from site
to site is probably minor in com-
parison to vegetative means.
However, germination of seedlings
in shallow water areas may be the
major source of young plants for
reinfestation of an area.

Small floating plants such as
duckweed, azolla (Azolla spp.),
wolffia (Wolffia spp.), and others
enjoy the protection offered by
mats of water-hyacinth but these
small plants are generally never
present in large amounts. In older
mats it is not uncommon to see
pigweeds (Amaranthus spp.),
primrose willows (Ludwigia spp.),
water-pennywort (Hydrocotyle
sp.), and other emergents normally
found in the shallow areas of a
body of water or along the shore
line growing intermingled with the
water-hyacinth.

The eventual outcome of not
controlling a mat of water-
hyacinth is that it provides a base
to support growth of other plants.
The buildup of plants on top of

the mat can continue until the en-

tire column of water is filled.
Water-hyacinth also tolerates

some drying which gives it an ad-

o _Je N oy AN - .5
Stranded water-hyacinth producing
flowers on a drained sandy ditch near
La Belle, Fl.
plants. In Figure 3 a plant is
stranded on a sand bank but yet is
producing a flower with the poten-
tial of producing seed which could
germinate when the water level
rises again.

In Florida it is not uncommon to
control a water-hyacinth problem
only to have hydrilla take over. A
good example is Lake Trafford
where the weed problem alternates
between water-hyacinth and
hydrilla depending on which
species has been controlled.

Figure 3.

IV. HYDRILLA

Man has probably been the
single most important factor in the
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spread of hydrilla. Its demand for
use as an aquarium plant has
resulted in it being sold throughout
the United States. Hopefully recog-
nition of problems caused by
hydrilla will lead to a cessation of
its transportation across the
country.

Fragments of hydrilla which
resist drying are easily transported
on boats and trailers from one site
to another and readily develop in-
to new plants. Every single node,
of which there are many on a
single branch, has the potential of
producing a new shoot, and the
larger the fragment, the greater the
chance a shoot will form (6).

Hydrilla has several characteris-
tics which allows it to take advan-
tage of the area in which it is
growing. Of prime importance,
this exotic submersed plant can
photosynthesize under light condi-
tions lower than most other
submersed plants (12) which
enables it to begin to use carbon
dioxide early in the morning when
the supply is at its maximum. By
the time the other plants receive
sufficient light to begin to photo-
synthesize the amount of carbon

Combee Airboats Inc.

dioxide has been reduced by the
hydrilla.

Hydrilla has an interesting
feature of developing long inter-
nodes on single strands when the
plant is in deep water, but upon
reaching the upper layers of the
surface it begins to branch profuse-
ly. This branching results in a mat
that blocks light penetration (2).
Plants under this mat become
starved for light and eventually
die.

Another important characteristic
of hydrilla is its production of spe-
cialized reproductive buds. Buds
formed under the hydrosoil at the
end of rhizomes are commonly .
termed “tubers” while those in the
axis of the leaves are called
“turions”. Tubers appear to be
more numerous than turions but
both are important sources for
regrowth once the mature parent
dies.

Hydrilla also forms root crowns
which have the potential to pro-
duce new plants. The importance
of these crowns have received little
attention, and therefore little is
known of their role in regrowth.

Until recently there has been lit-
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tle concern about the spread of
hydrilla by seeds since the plant
populations consisted of only
females. However, the recent
discovery of male plants (10) raises
new questions as to the importance
of seeds in allowing this plant to
invade new areas or serve as a
source of reinfestation.

And finally, hydrilla also com-
petes with other individual hydrilla
plants for space. For example, one
shoot tip of this submersed plant
was found to produce as much dry
weight during a 16-week period as
16 similar tips planted under the
same conditions (11). This study
also showed that the dry weight of
plant material after 16 weeks of
growth was as high as 1,561 times
that of the initial material planted.
This helps to show why control
methods must eliminate all hydrilla
plants. Vegetative growth from
even a small fragment, when given
the opportunity, will rapidly fill in
the area in which it can grow.

V. OTHER PLANT
RELATIONSHIPS

There are other factors which
contribute to the ability of a plant
to dominate the area in which it
grows. Location of the growing
point helps determine the ability of
a plant to compete with its neigh-
bor. For example, eel-grass
(Vallisneria americana Michx.) has
a difficult time competing with hy-
drilla because its growing point is
just above the surface of the hy-
drosoil whereas most of hydrilla’s
is from the tips of branches well
above that point in the water col-
umn. Hydrilla can easily grow
above the eel-grass and reduce the
amount of available light necessary
for its growth.

Biological factors other than the
aquatic plants themselves will also
determine their ability to survive
in a given area. Herbivores, and
pathogenic organisms can stress a
plant to such an extent that it can
no longer compete with its
neighbors.

Certain herbivores combined
with appropriate control methods
can effectively reduce the com-
petitive advantage of water-hy-
acinth and hydrilla. For example,
herbivorous fish can be combined
with herbicides to control hydrilla
and at the same time encourage
growth of plants that are more
desirable for the body of water in
question (10).

Wave action, silt, and currents
can disrupt plant growth. If a

13
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plant cannot resist these forces, no
matter how efficient it is in utiliz-
ing light, carbon dioxide, and
nutrients, it will not survive. Like-
wise, a plant with a strong anchor-
ing system and tough connective
tissue, such as the submersed
forms of Sagittaria spp. found in
some of Florida's rivers, may resist
these forces although they are not
considered highly competitive with
other plants.

Little information is available on
allelopathy, the release of small
amounts of material from a plant
which adversely affects another
plant, in aquatic systems. The best
example of an apparent allelo-
pathic response is from studies in
California (1, 14) with slender
spikerush [Eleocharis acicularis (L.)
R. & S.] and dwarf spikerush
[Eleocharis coloradoensis (Britt.)
Gilly]. These spikerushes, although
their growing points are near the
hydrosoil, have been found to
replace elodea (Elodea canadensis
Michx.), American pondweed
(Potamogeton nodosus Poir.), and
sago pondweed (Potamogeton pec-
tinatus L.) even though these
weeds tower over them. However,
no chemical compounds have yet
been isolated from these
spikerushes to substantiate this
allelopathic interaction.

VI. CONCLUSIONS

The old saying that “nature
abhors a vacuum” is certainly true

for eutrophic aquatic environments
such as are many bodies of water
in Florida. Water does not sit long
before something is growing in it.
In many cases those plants grow-
ing in it interfere with water use,
and therefore, some action must be
taken to limit their growth.

One way to help reduce prob-
lems associated with excessive
weed growth would be to grow
those plants which interfere least
with water use for a particular site.
These plants would occupy some
of the space that nature will fill,
thus making it difficult for other
plants to invade the area. For ex-
ample, growth of plants short in
stature in a canal would allow
water movement but at the same
time they occupy some of the
space where a submersed weed
would grow.

Maintaining the correct balance
of plants in a body of water will
require an understanding of plant
competition as well as judicious
use of control methods to enhance
growth of desirable plants while,
at the same time, retarding growth
of the weed species. A goal of
aquatic plant management is to
maintain this balance of plants
concomitant with minimal impact
on various other components of
the aquatic ecosystem. The com-
plexity of the various factors in-
volved with plant growth will
make this a difficult and challeng-
ing job. O
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Toxicity of Adjuvants to Bluegill

Curtis E. Watkins II', D.D. Thayer?,
and W.T. Haller

he use of adjuvants, various

surfactants, drift control,
weighting agents and inverting oils
in aquatic weed control operations
has increased dramatically in the
past decade. Primarily, this is due
to the relatively high cost of
aquatic herbicides and the desire to
reduce the amount of herbicides in
the aquatic environment. Conse-
quently, applicators are trying to
optimize herbicide effectiveness by
adding various adjuvants to their
tank mixes,

Several confusing names have
been employed to group spray
tank additives. As a method of
classification, adjuvants are

grouped into three categories: (1)
utility modifiers, which encompass
those adjuvants that are emulsi-
fiers, dispersants, stabilizing
agents, and antifoaming agents, (2)
spray modifier adjuvants which in-
clude stickers, spreaders, thicken-
ing and weighting agents and
foams and, (3) activator adjuvants,
which include surfactants, wetting
agents, penetrants and oils
(McWhorter et al. 1982).

Utility modifiers, as the name
suggests, aid in modifying the
compatability between herbicides
as well as their solubility in water.
Spray modifying adjuvants me-
chanically enhance spray applica-

tion by reducing drift or increasing
spreadability. Activator adjuvants
act to enhance herbicide activity
by increasing penetration, reducing
leaf surface tension or aid in her-
bicide mixing.

Adjuvants, when used properly,
may enhance herbicide properties
and aid in application. Adjuvants
do not claim to possess any her-
bicidal properties and therefore are
not required to under go rigorous
registration and testing require-
ments. Consequently, the knowl-
edge of their toxicity has been of
minor importance. The purpose of
this investigation was to determine
the toxicity of several adjuvants,
marketed for use in aquatics on
bluegill sunfish.

Center for Aquatic Weeds, 7922 N.W. 71st
Street, Gainesville, FL 32606

*Florida Department of Natural Resources,
8233-22 Gator Lane, West Palm Beach, Florida
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A static bioassay as the name
implies, is a “biological assay” or
test to assess the biological re-
sponse of an organism to a sub-
stance. The measured response can
range from a change in behavior to
death. As changes in behavior are
determined at the discretion of the
investigator, and therefore may be
prone to bias, we chose mortality
as the response of our test organ-
ism. The term static refers to the
fact that water was not replaced
through the duration of each test.

A static bioassay was conducted
to examine the toxicity of nine ad-
juvants: Spra-Mate, Cide-Kick,
X-77, Formula 403, IVOD, Big Sur
(F-239), Nalquatic, Polysar, and
Herbex, over a 96 hour period on
bluegill sunfish!. Bluegill sunfish
were chosen because they are a
major component of the freshwater
fish community throughout the
United States and also because
their popular use as a bioassay
organism has made them a valua-
ble reference for comparing toxici-
ties between substances. Fish were
obtained from the Fish and Wild-
life Service Welaka Fish Hatchery
in Welaka, Florida, and were
transported live to the Center for
Aquatic Weeds in Gainesville
where the toxicity tests were con-
ducted. The fish ranged in weight
from 0.2 to 2.1 grams and from 26
to 61 mm total length.

Eighteen containers representing
three replicates of five concentra-
tions and three controls were used
to test each surfactant. After a
minimum four day acclimation
period, ten fish were placed into
each 50 liter tank containing
various concentrations of the ad-
juvants. The acute toxicity of each
adjuvant was determined by calcu-
lating the lethal concentration and
the 95.0% confidence interval.
This procedure determines acute
toxicity, which is defined as that
concentration which induces direct
mortality. A common means of
quantifying acute toxicity is by cal-
culating the median lethal dose
(LD) where 50 percent mortality is
observed. Mortality, defined as
evidence of no respiratory move-
ment, was examined immediately
after placing fish into the con-
tainers and every 24 hours up to
96 hours when each test was term-
inated. As the surfactants Herbex
and Polysar made the solution
opaque, fish were examined only
after 96 hours, at the time when
the containers were drained and
the experiment was terminated.

Temperature was recorded initially
and every 24 hours through the
end of the experiment from each
container using a mercury ther-
mometer (data not show).

The results of our investigation
indicate median lethal concentra-
tions (LD-50’s) for all nine ad-
juvants ranged 0.96 ppm to 8100.0
ppm (Table 1). Polysar and
Herbex, the two spray additives
which produced opaque solutions
were the least toxic. Their 96 hour
lethal concentrations were 3600.0
and 8100.0 ppm respectively
(Table 1). The toxicity of the seven
other surfactants increased during
the 96 hour lethal period (Table 1).
The most toxic surfactants, Spra-
Mate, X-77, and Cide-Kick, had
LD-50's at concentrations of 10.0
ppm or less.

Currently, spray additives are
applied according to recommended
surface area rates or as a percent-
age of the tank mix; therefore,
final concentrations in the water
column are dependent upon depth.
Based upon our results, final con-
centrations were calculated over
several depths according to the
manufacturers recommended rates
of application (Table 1). These cal-
culations assume additives are
mixed thoroughly throughout the
water column. Considering the
highest recommended use rate it
appears there is a large margin of
safety for all of the adjuvants
tested except for Spra-Mate, X-77,
and Cide-Kick. Precautions should
be used with these three adjuvants
at depths of less than 1.5 feet, 0.3
feet, and 3 feet, respectively.

Unlike laboratory conditions,
where physical, mechanical, and
biological actions are minimized,
the toxicities of these additives
may be affected by external factors
in natural waters. Differences in
physico-chemical parameters (i.e.
temperature, pH, and especially
alkalinity) may also affect adju-
vant toxicity. Generally, toxicities
of compounds increases (lower
LD-50) as water hardness in-
creases.

Other important considerations
include our experimental design
and the biological test organisms.
The purpose of our test was to
examine the “static” effect of these
adjuvants. Application of these
adjuvants within streams, rivers,
or lakes which are subject to con-
stant or extreme wind-wave action
may reduce their toxicity to
bluegills. It should be noted this
experiment was designed to assess
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Table 1. Expected ppm for the ten surfactants in relation to various
water depths and recommended use rate.

Recommended? 96-hour

Surfactant Use Rate Expected ppm at Various Depths (feet) LD-50
(qt/acre) 2 4 8 (ppm)

Spra-Mate 6 2.3 1.1 0.5 0.96
Cide-Kick 3 1.1 0.5 0.3 5.2
X-77 2 0.8 0.4 0.2 5.5
“403” 8 3.1 1.5 0.8 37.0
IVOD 8 3.1 1.5 0.8 37.0
Big Sur 2 1.1 0.4 0.2 112.0
Nalquatic 4 1.5 0.8 0.4 200.0
Latex Paint? 2 0.8 0.4 0.2 560.0
Polysar Latex 2 0.8 0.4 0.2 3600.0
Herbex 1 0.4 0.2 0.1 8100.0
#4 Fuel Oil2 8 3.1 1.5 0.8 91.0

Sherwin Williams White semi-gloss house paint.
?Hokanson, K.E.F. and Lloyd L. Smith. 1971. Some fact

ors influencing toxity of Linear Alkylate, Sulfonate

(LAS) to Bluegill. Transactions of the American Fisheries Society 100 (1):1-12. (based upon 24-hr LD-50).
*Recommended use rates on adjuvant labels often show a range of values or suggest a percentage of tank
mix, i.e. X-77 at 0.5% of tank mix. Tank mix volume vary from applicator to applicator so the recom-

mended use rate will vary considerably.

the response of juvenile bluegill
sunfish. The median lethal concen-
trations (LD-50) of each adjuvant
may vary according to age and
size of bluegill or any >ther test
organism. Also other native fish
species as well as invertebrate
organisms which may serve as
food, could respond differently to
each adjuvant.

The effectiveness of any adju-
vant as well as any pesticide pro-
gram, rests in the hands of the ap-
plicator. With the acquired skill
and experience, an applicator can
often insure the pesticide being ap-

plied will affect only the target
species and is applied such that it
is both economically sound and
environmentally safe. Presently,
there is no standard guidelines to
insure safe application of any po-
tentially toxic substance based
upon the results of bioassay tests
(Hart et al. 1945, Henderson and
Tarzwell 1947, Mount and Stephan
1967, Cairns 1981). Hopefully, the
results of our investigation will
provide a useful guideline to appli-
cators and assure them that when
properly used these products are
not toxic to fish.
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Planning for your
Aquatic Weed Control Operation

by Vernon V. Vandiver, Jr.
Associate Professor, Agronomy
IFAS, University of Florida
AREC, Fort Lauderdale
Fort Lauderdale, Florida

he property manager, in

developing an aquatic weed
control program, faces a series of
decisions which will determine the
control measures which must be
taken to resolve some problem or
problems associated with excessive
weed growth.

The information that the man-
ager uses to make decisions and
the way in which his decisions are
made can lead to the following:
the degree of success of the control
program; the relative costs; the ef-
fect on non-target aquatic organ-
isms in the area; the limitations
placed on water use during control
operations; and whether any

desirable vegetation in the area
sustains damage.

Prior to planning an aquatic
weed control program, some in-
dividual or group will have iden-
tified one or more weed species
that are perceived as limiting the
use of a body of water. Water use,
the ownership of the water and
surrounding land, the resources
available, and the desires of the
controlling interests largely deter-
mine if some type of control pro-
gram will be initiated to deal with
the perceived problem.

Once a decision has been reached
to proceed with a control program,
proper identification of the weeds

Which adjuvant do I need to sink my herbicide?

Which adjuvant do I need for drift control?

Which adjuvant is compatible with that herbicide?

POLY CONTROL™ IS HERE!

Poly Control is a 30% polyacrylamide copolymer that is
formulated to sink herbicides at 1-1!2 gallons per 100.
Poly Control also controls drift for surface spraying at

INTERNATIONAL CHEMICAL » VERO BEACH, FL
(305) 562-0555

4-8 ounces per 100.

causing the problem is essential.
Correct identification of the weed
plays a very important part in a
successful aquatic weed control
program; mis-identification of a
weed in many cases results in less-
than-optimum results following the
control operations.

If assistance is required in identi-
fying a plant, the Plant Identifica-
tion Service of the University of
Florida Herbarium is available at
no cost to the user. The Herbarium

Figure 1. Unrestricted access by livestock may

complicate herbicide selection.

staff can assist by providing infor-
mation on vascular plants such as
scientific names and authors, com-
mon names, locations where the
plant is known to occur, dates of
flowering, and possible human or
animal toxicity. The Herbarium
facilities include an extensive tax-
onomic and general botanical
library and a collection of over
200,000 preserved plant specimens
which are used to aid in the identi-
fication of plant specimens sent to
the Herbarium. For addition infor-
mation or to use the Plant Identifi-
cation Service, you may contact
your local county Cooperative Ex-
tension Service, listed in the
telephone directory under the
county government section.

During the planning phase of the
control program, the manager
must also decide if he or his staff
will conduct the operation or if the
work will be delegated to another
individual or firm. Factors that
should be considered here include:
the experience of the manager and
his staff; the size of the proposed
operation; the amount of funds
available; the availability of equip-
ment and personnel; the ownership
of the proposed treatment area; the
relative difficulty of the proposed
treatment program; and the desires
of the property owner and the re-
sponsible manager.

The individual who will be
responsible for the control opera-

continued on page 20
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continued from page 17

tion must decide on the type pro-
gram that will be employed. The
choices available will be one or a
combination of chemical, biologi-
cal, mechanical, or physical
treatments.

For chemical control operations,
herbicide selection is one of the
critical points in the planning pro-
cess. First, the herbicide or plant
growth regulator should be effec-
tive in controlling the target weed
and also be registered for that use.
In addition, the chemical control
program selected should be the
most cost effective that is avail-
able. Also, the chemical control
program, as with other types of
control programs, must be consis-
tent with water use in the area of
the treatment. One important con-
sideration is whether the water is
used for irrigation of crops or or-
namentals and turf in residential
areas. Water that is essential for
livestock watering or potable water
supplies for humans imposes other
restrictions on the type of chemical
application that can be made.

The range of water-use restric-
tions is wide, depending upon the
herbicide used. For most copper-
containing herbicides and

algaecides, the treated water may
be used immediately for irrigation.
With diquat, using water for
animal consumption, swimming,
or spraying must be delayed for 10
days after treatment or until the
residue of the diquat ion falls to a
level of 0.01 ppm. Also, for water
treated with diquat, there must be
a 14-day delay before the water is
used for drinking or overhead irri-
gation or until the concentration of
the diquat ion again falls to the
0.01 ppm level. For endothall, the
treated water should not be used
for irrigation of crops, with the
restriction on livestock watering
and domestic use ranging from 14
days to 25 days following treat-
ment, depending on the herbicide
treatment rate. Using fluridone
under the current EPA Experimen-
tal Use Permit (EUP), when treat-
ing up to 10 percent of the total
surface area of a lake, there is a
7-day restriction on using the
treated water for such things as
drinking, livestock watering, and
irrigation. Under that same EUP,
when an entire pond is treated, the
restriction on drinking, livestock
watering, and irrigation is 150
days.

Cbhinese
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With the use of simazine, there
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catching fish for food; however,
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using treated water for: irrigation
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Figure 2. Multiple water use in urban areas must

be considered when planning a herbicide
application.

livestock watering. The above
restrictions are not all-inclusive for
the herbicides discussed, nor are all
of the herbicides which can be ap-
plied to water mentioned. The ex-
amples are given only to illustrate
the wide variation in water-use
restrictions among the various
available herbicides.

Another area of concern when
planning an aquatic weed control
operation is to ensure compliance
with all Federal, State, and local
regulations. For example, an
aquatic plant control permit may
be required from the Florida
Department of Natural Resources,
or a dredge and fill permit from
the Florida Department of Environ-
mental Regulation may be re-
quired.

It is also very important to read
carefully the label and labeling for
any herbicide you plan to use and
to follow all instructions and pre-
cautions. It makes good sense and
it is also required by law. The
Federal Insecticide, Fungicide, and
Rodenticide Act as Amended
(FIFRA) states that, "It shall be
unlawful for any person to use any
registered pesticide in a manner in-
consistent with its labeling”. This
includes following the application
directions and carefully calibrating
the application equipment to en-
sure correct application rates.

There are several active pro-
grams in the area of biological
control. The U.S. Department of
Agriculture, Agricultural Research
Service and the U.S. Army Corps
of Engineers have released three in-
sects for the biological control of
water-hyacinth, Eichhornia
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crassipes (Mart.) Solms. These are
Neochetina eichhorniae Warner,
Neochetina burchi Hustache, and
Sameodes albiguttalis (Warren).
The impact of these introductions
is still being evaluated. These in-
sects have spread throughout
Florida and thus do not generally
require any further manipulation
to develop an infestation in a wa-
ter-hyacinth population.

The use of plant pathogens as a
biological control for aquatic
weeds is another area that is being
actively pursued. Dr. R. Charudat-
tan, Plant Pathology Department,
University of Florida is currently
evaluating Cercospora rodmanii
Conway under an Experimental
Use Permit (EUP) for control of
water-hyacinth. The commercial
formulation has not been marketed
yet as the product is still under-
going field testing.

Another approach to biological
control has involved the effort in
Florida and elsewhere to develop
biological control programs using
herbivorous fish which consume
aquatic weeds. At this time, in
Florida only one exotic fish, a
triploid hybrid from a cross of
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AQUASHAL

AQUATIC PLANT GROWTH CONTROL

SIMPLE & NON-TOXIC & PROVEN to
SUPPRESS HYDRILLA, weed & algae
with AQUA-BLUE COLOR

FOR Golf Courses-farms-fish farming
recreational-fountains-parks

Economical, because it’s long lasting
Non-toxic, no harm to humans, livestock,
fish, wildlife and turf. (EPA Registered)

grass carp and bighead carp, is
available to the public for biolog-
ical control of aquatic. weeds under
a permit program administered by
the Florida Game and Fresh Water
Fish Commission.

No individual or organization
may purchase, possess, or stock
this triploid hybrid carp without
first obtaining a permit from the
Florida Game and Fresh Water Fish
Commission. Additional informa-
tion about the Hybrid Grass Carp
Permit Program can be obtained
from the Florida Game and Fresh
Water Fish Commission.

A variety of equipment is avail-
able for mechanical control of
aquatic weeds. Equipment such as
draglines, backhoes, dredges, cut-
ters, mowers, and harvesters can
be contracted, rented, or pur-
chased, depending upon the indivi-
dual situation. Mechanical control
costs may tend to be somewhat
higher than some other control
techniques because of the nature of
the operation; however, this pos-
sible higher cost can some times be
offset by some other factor. For
example silt removal may be ac-
complished during removal of

APPLY when growth is on bottom by
pouring AQUASHADE near water’s edge
in CONTAINED ponds & lakes.

AQUASHADE INC., P.O. BOX 198,
ELDRED, NEW YORK 12732
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(914) 557-8077

aquatic weed infestations or the
vegetation removed may be util-
ized in some manner. Also, water
use may preclude other types of
treatments, making mechanical
removal the only alternative.

Physical control measures also
can play a somewhat limited, but
important role in aquatic weed
control. This would include such
techniques as proper pond con-
struction and water level manip-
ulation in a lake. These can be
especially effective when integrated
with other control techniques such
as a herbicide application follow-
ing a drawdown.

With proper planning and prepa-
ration, the herbicides, equipment,
and biological agents should per-
form as expected to give an accept-
ble level of control for the aquatic
weed problem, without any com-
promise of safety or excessive use
of resources. a

From the Citrus County
Aquatic Services crews

You know it's gonna be a

bad day when . . .

1) You go over your favor-
ite jJump only to find a
ranger bass boat parked
on the over side

2) That noise you heard at
the prop was your bail
bucket

3) You spray cattails and
have a duck hunter stand
up

4) O.S.H.A. asks to see
your safety equipment

5) You take a shortcut
across the swamp and
find out it’s been drained

6) You step off the boat,
onto dry land and find
-out it has no bottom to it.

<
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IPPC SPONSORED TOUR
by Bill Majer — Fla. Dept. of
Natural Resources
The University of Florida, Interna-

tional Plant Protection Center’s
Aquatic Weed Program sponsored
a tour on various aspects of
aquatic plant management. The
tour included several overseas
scientists who attended the Aquatic
Plant Management Society’s An-
nual meeting in Lake Buena Vista.
Dr. Haller arranged this trip which
included visits to:
¢ The City of Lakeland’s treatment
plant which utilizes aquatic
plants for nutrient removal
¢ Polk County Environmental Ser-
vices Equipment Demonstration
¢ Florida Power & Light Company

Martin County Power Plant

reservoir — torpedo grass

research

¢ Lake Okeechobee — Hydrilla
and waterhyacinth control pro-
gram

® Congen Properties — Hydrilla
control with grass carp in
agricultural canals.

¢ Lehigh Acres — Mechanical con-
trol of hydrilla and hygrophila

The tour ended with visits to the
Corkscrew Swamp Sanctuary and
Fairchild Tropical Gardens.

Over twenty-five persons partici-
pated in all or parts of this tour
which covered many aspects of
management and research. Need-
less to say, the trip was a great
success and allowed for a tremen-
dous exchange of knowledge and
created personal contacts with
scientists from around the world.

DR. BRUNER JOINS JE C
Dr. Marc Bruner has joined the
staff of Joyce Environmental Con-
sultants. He will serve in a position
as Aquatic Ecologist at the firms
Lake Worth office. His main con-
cerns will be environmental impact
analysis and research. Marc came

to JEC from the USDA Aquatic
Weed lab in Ft. Lauderdale.

The Society is in the process of
putting together some bound
volumes of past issues of
"Aquatics”. One slight problem —
we are short on the following
issues: March 1979, December
1979, June 1981 and December
1981. If you have any of these,
please send them to Dr. Bill Haller
and they will be put to good use.

Thank you,
Editor

Jim Harrison has joined St. John's
Water Management District as an
aquatic supervisor. He is occupy-
ing the position presently held by
John Lager. Jim's previous expe-
rience includes 8 years as main-
tenance supervisor with South
West Fla. Water Management
District under Bob Gates.

Changes — Bureau of Aquatic
Plant Research & Control

Position changes include Judy
Locke as the Bureau's new Admin-
istrative Assistant. Her former
Grants Coordinator position has
been filled by Greg Bracko a new
bureau employee. Greg's ex-
perience with grant-in-aid pro-
grams will insure the continued
smooth operation of the aquatic
plant control programs. Greg
Jubinsky formerly a senior
biologist in the Grants Admini-
stration section where he was in-
volved in the state’s matching fund
program is now that section’s new
Supervisor. _

Two vacant positions have been
deleted from the bureau. The cut
positions include one of the two
regional biologists positions in
West Palm and a research section
biologist in Tallahassee.

This year’s proposed research
grant fund of approximately
$400,000 was cut by the legislature
to $60,000. Only existing research
grants will be continued during the
next fiscal year. In-house research
conducted by the Bureau was not
affected by the drastic reduction in
funds. It remains unclear as to the
legislative reasoning behind this ac-
tion,

FLORIDA WELCOMES POLISH
GRASS CARP EXPERT

Noted fish scientist and
aquaculture expert, Dr. Karol
Opuszynski, from the Inland
Fisheries Insitute, Zabieniec,
Poland, has begun a six month
sabbatical at the Center for
Aquatic Weeds, University of
Florida, Gainesville. Dr. Opuszyn-
ski, author of over 70 scientific
papers on reproduction and rearing
of Cyprinid fish and a textbook on
basic fish biology, was invited to
Florida to cooperate with Dr.
Jerome Shireman on various grass
carp projects. Opuszynski con-
ducted some of the original studies
on grass carp. He has traveled
extensively in the People’s Republic
of China, the Soviet Union and in
Eastern Europe. Florida scientists
have long been seeking feasible
methods for sterilizing grass carp
and raising young fry to stocking
size large enough to escape pre-
dation by other fishes. Dr.
Opuszynski will be working with
the IPPC literature retrieval system
also and requests other scientists to
contribute any recent information
on grass carp that may not yet be
in the database.

Reprinted from “Aquaphyte”

SPECIAL TO AQUATIC
MAGAZINE
TO: David Tarver, Editor

By Doyle Conner
Commissioner of Agriculture

Recent changes in the Florida
statutes regarding pesticides left in-
tact the authority of the Florida
Department of Agriculture and
Consumer Services regarding the
registration process for pesticides.

In fact, the 1983 Legislature
strengthened the department’s
capability to manage the pesticides
which protect Florida's crops and
livestock from insects and diseases
by authorizing the employment of
specialists to held assess the effects
these products will have on the
state’s environment.

A new bureau will be set up
within the Division of Inspection
to analyze and evaluate data on
pesticides submitted by companies
which want to register them for
use in Florida, as well as to review
the uses and effects of products
already in use.

This new bureau provides the
scientific expertise to make sound
judgments on environmental effects
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as a part of the overall water
quality assurance act. This act also
abolished the Pesticide Technical
Council and in its place, estab-
lished a new Pesticide Review
Council.

The new Bureau of Product
Data Evaluation created to help
make decisions on new registra-
tions and to evaluate current usage
will have a toxicologist, a hydrol-
ogist and a biologist to bring those
disciplines into the assessment
process. The new Pesticide Review
Council, while retaining experts
from the environmental agencies,
will have members trained in hy-
drology and toxicology and an ex-
pert scientific research consultant
with experience in government and
industry.

The new Pesticide Review Coun-
cil will have the authority to
review all U.S. Environmental Pro-
tection Agency data on newly-re-
gistered restricted-use-pesticides,
advise the EPA of specific en-
vironmental conditions in counties
where restricted pesticides are used
extensively, and inititate scientific
study of any such product when
there is enough evidence that the
product poses an unreasonable ad-

verse effect on the environment or
on human health, or when the
product does not conform with the
manufacturer’s claims.

The new council is directed to
employ the services of state agen-
cies or the universities to make the
investigations.

In addition, the council may ask
the EPA to require pesticide
manufacturers to provide environ-
mental data generated in Florida or
from simulated Florida environ-
mental conditions.

The council also shall evaluate
the feasibility of biological control
methods as a substitute for
chemicals to control insects or
diseases.

And, the council may determine
that field testing of products apply-
ing for registration in Florida is
necessary before it makes any
recommendation on whether the
pesticide should be registered,
under rules and conditions to be
set by the department of agri-

_culture.

The objective of the legislation
obviously is to safeguard our
water supply from accidental or
unexpected contamination by
harmful chemicals.

WEED LYIN-

I think we may

have a problem with
our spreader!

The department has a continuing
obligation to regulate pesticide ap-
plicators, especially those purchas-
ing and using Restricted Use Pesti-
cides (RUP). Pesticides are clas-
sified as Restricted if it is deter-
mined they are highly toxic to man
or the environment. Applicators
who wish to use a RUP must have
a license issued by the department
to purchase and use the products.

The South Carolina Aquatic Plant
Management Society would like to
invite all interested individuals to
join their Society. Write Dr.
Harold Ornes, Biology Dept.
University of South Carolina,
Aiken, South Carolina 29801 for
membership information.

Bob Lazor has left the Bureau of
Aquatic Plant Research and Con-
trol, DNR to assume a position
with the U.S. Army Corps of Engi-
neers. Bob will be working with
the Dredging Operation and Tech-
nical Support section at WES in
Vicksburg, Miss.

Schmitz
83
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DIQUAT CLEARS
OUT WATER WEEDS

Water weeds that clog Florida’s water-
ways are sunk when treated with ORTHO
DIQUAT Herbicide-H/A. DIQUAT is a
broad spectrum herbicide that kills both
floating and submerged weeds —even the
tough ones like hydrilla, water lettuce and
water hyacinth. And DIQUAT works
fast—in just a few days after application
you can see dramatic results.

DIQUAT interrupts photosynthesis
in plants. And DIQUAT is economical to
use. It can be used to spot-treat small
areas, or control larger infestations. When
surface spraying, apply with ORTHO
X-77° Spreader for best results.

Licensed applicators: see supplemen-
tal label for complete details.

ORTHO DIQUAT. It sends water
weeds straight to the bottom.

Chevron

= OrtHO

Chevron Chemical
Company

DIQUAT

27 Herbicide-H/A






