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Editorial

USE GOOD JUDGEMENT IN INTER-
PRETING AQUATIC HERBICIDE LABELS.
A famous person, | think it was either Will
Rogers or Carlton Layne, once said, “When
the law becomes black and white, we no
longer have democracy.” This also applies to
the interpretation of aquatic herbicide labels.

Herbicide labels contain much information
such as use directions and restrictions in-
tended to protect the user, the environment,
and the general public. We also know, “The
label is the law.” But the law is not black
and white, so therefore labels are open to
interpretation.

[ am often asked to interpret herbicide
label statements. Questions usually arise
concerning where and when a herbicide can
be applied. These questions usually can be
easily answered by considering the intent of
the statement. For example, the Aquazine
label states, “Apply Aquazine before water
temperature exceeds 75 degrees Fahrenheit
(22 degrees Centigrade).” This statement
leaves room for the user to determine when,
where, and how water temperature is
measured. In the context of the label, the in-
tent of this statement is clearly to prevent
fish mortality from oxygen depletion.
Therefore, if the user’s water temperature
measurements indicate that water
temperature and other factors are unlikely to
cause fish mortality, my interpretation is
that the label statement has been fulfilled.
Of course, if a fish kill occurs, the user's
methods and judgement are subject to
question.

Unfortunately, herbicide label statements
are sometimes interpreted poorly. One ex-
ample is herbicide use in areas not intended
by the product maker. Another is regulatory
agencies disallowing the use of certain her-
bicides where the maker did intend the pro-
duct’s use. For example, permit requests for
use of Hydrothol 191 have been denied
because of the label statement, “Do not use
where fish are important resources.” The in-
tent of this statement is to prevent fish mor-
tality because the herbicide can be toxic to
some fish at high application rates when an
entire water body is treated. Competent ap-
plicators can use this product for partial
treatments, such as boat trails in large lakes,
without causing fish mortality. Therefore,
my interpretation is that when good judge-
ment leads to Hydrothol 191 use which con-
trols the target plant and does not kill fish,
then this label statement has been satisfied.

I urge all aquatic herbicide users and
regulatory personnel to use good judgement
in herbicide label interpretation with special
regard to the intent of the statement so that
we can use all aquatic herbicides to their
maximum safe potential.

—Ken Langeland
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a mysterious tube in Vortex
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converted to a paddy field in In-
donesia, 56 weedy plants grew, of
which Limnocharis flava was one of
three dominants (Simbolon, 1985).

L. flava is an emersed perennial
aquatic herb with erect triangular
stalks which flatten at the bases
(Figure 1). The stalks frequently
end in broad or lance-shaped
leaves, each of which are about 2.5
- 8 inches (6 - 20 cm) long. These
leaves have tapering leaf bases and
four veins on each side of the
midrib which converge at their tips
(Ramey, 1990). When flowering, the
plant has umbrellalike flower
clusters.

L. flava can be distinguished
from Butomus umbellataus
(flowering-rush) by morphology
(Stant, 1967, Kaul, 1976, Wilder,
1974) and by geographic distribu-
tion: B. umbellatus is found in cold
regions such as the northern tier
states and Canada (Boutwell, 1990),
- whereas L. flava survives only in
warm regions.

Juvenile individuals of Limno-
charis flava are submerged, but
adults are emergent. They often
occur in floating mats of vegetation
(Cook, 1990).

At least 80% of the total plant
volume is occupied by air-con-
taining intercellular spaces (Stant,
1967). Thus the plant has abundant
aerenchyma and some buoyancy, as
well as partially aerial leafy shoots.

Ecology and Ecological Impact

Limnocharis flava is an emergent
plant of quiet shallow waters (Kaul,
1978). 1t frequently grows along
margins of canals (D.C. Schmitz of
the Bureau of Aquatic Plant Man-
agement, pers. comm.) In In-
donesia, it outcompetes and rapidly
dominates native vegetation under
flooded conditions in and around
rice fields. It is difficult to control
because it also can survive during
dry conditions.

After flowering, the plant’s in-
florescence bends into the water and
releases mature follicles containing
seeds. Many follicles float but most
sink immediately. Each follicle even-
tually opens and most seeds fall
out and sink to the bottom. Some
seeds germinate quickly whereas
others germinate at various times
over as long as several months

(Kaul, 1978). Some follicles float
for months and tend to move
toward shore, where the seedlings
and adults can thrive. Seeds that
stay within a follicle disperse as it
floats across water bodies.

Seeds have long periods of sur-
vival and can germinate when the
seed coats break and the environ-
ment is favorable (Kaul, 1978).
Thus in this shallow water species,
wide dispersal and persistence is
possible, in an intermittently wet
environment.

On the other hand, L.flava is not
winter hardy where frosts occur
(Muenscher, 1944). Perhaps this
lack of cold tolerance has resulted
in local extinctions or die-backs of
the plant.

L. flava can colonize wetland and
littoral areas, where it can quickly
come to dominate. Useful native
aquatic plants may be replaced by
this exotic invader, and the natural
ecological balance may be altered.
Accompanying water-dwelling ani-
mals also may be seriously
impacted.

In rice fields, “A vigorous
drainage. . . to clear the [Limno-
charis flaval weeds from the paddy
fields is likely to be very helpful in
controlling these weeds” (Kotala-
wala, 1976). This quote suggests
that deliberate control of the
hydrology of some flooded areas
can help to control L. flava.

Flowering rush, Butomus
umbellatus, can be controlled by
various herbicides. Boutwell (1990)
states that good control of sub-
merged flowering rush has been ob-
tained using fluridone applied to
ponded water. If wildlife is not a
consideration (and in jurisdictions
where it is legal), acrolein can con-
trol flowering rush in flowing water
such as canals. Emergent and ter-
restrial flowering rush can be con-
trolled well by herbicides such as
glyphosate and bentazon, some-
times accompanied by a non-ionic
surfactant (Boutwell, 1990, Kiessl-
ing et al., 1981). Thus it is plaus-
ible that Limnocharis flava also can
be controlled by herbicides.

Reproduction
Water cabbage is propagated

mainly by seeds, which often are
carried by man. Sometimes agri-

cultural implements or mud on the
feet of birds also move the seeds to
new areas (Kotalawala, 1976).

Limnocharis flava produces a
tremendous number of seeds. In Sri
Lanka, it produces them throughout
the year: a single fruit produces
about 1,000 seeds, and one plant
may yield up to 1,000,000 seeds per
year (Kotalawala, 1976).

The plant also expands vegeta-
tively. An inflorescence can lose all
of its flowers and fall on its side. It
then sends up a young vegetative
axis and sends down roots from the
tip of the former inflorescence,
finally becoming detached (Wilder,
1974).

We might expect vegetative re-
production to have another signifi-
cant effect on dispersal and sur-
vival. Besides providing a means of
increase, this method of reproduc-
tion usually decreases efficacy of
herbicidal control, and might not
be very vulnerable to mechanical
means of control. For example,
mechanical cutting of horizontal
shoots by agricultural or other im-
plements could result in the
immediate production of small in-
dependent plants. Thus the repro-
ductive methods of L. flava are
doubtless very significant to its
status as an exotic aquatic weed.

Economic Impact

Limnocharis flava is sold com-
mercially as an ornamental aquatic
plant. For example, Wilder (1974)
mentioned that he bought living
cultivated plants from a northern
U.S. address. Residents of Florida
and other states can currently buy
plants shipped from a major
nursery in the Midwest (pers.
comm.) Thus the plant has poten-
tial access to Florida natural
ecosystems.

Water cabbage is unusual in that
it has a serious economic impact on
buth agricultural and aquatic
ecosystems. Agriculturally, the plant
can be a pest, competing with rice
in flooded fields, and thus having a
negative impact as an agricultural
weed. In rice fields, it uses up fer-
tilizers applied to the fields,
multiplies quickly, and renders large
areas out of production.

Limnocharis flava is considered a
weed in several warm nations of
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the world. For example, it is a
“serious weed” in Indonesia and
Malaysia (Holm et al., 1979). It is
also a weed of the margins of
canals. Limnocharis reduces the
width of irrigation and drainage
channels and traps silt (Kotalawala,
1976). Thus it has economic costs.

In terms of the economics of
aquatic systems, Limnocharis flava
competes with native aquatic plants
that provide good cover and food
for fish and wildlife. Thus the plant
could have a negative economic im-
pact on money-generating sport
fisheries. This in turn could have a
negative economic impact on
tourism.

Conclusions

Limiting the spread of Limno-
charis flava would have a positive
effect on native aquatic plants,
flood control and irrigation, and
other matters mentioned above.
Decreasing the availability of this
weed to flooded agricultural
systems (such as the rice fields of

some regions), would be a valuable
side-benefit.
“Limnocharis [flava plants of Sri

Lanka]. .. occupied small areas in
the beginning but. .. undesireable
delay in recognizing... weed poten-

tial and failure to control them, has
helped their spread to a very large
area”’ (Kotalawala, 1976).

Acknowledgments

I thank Greg Jubinsky of the
Bureau of Aquatic Plant Manage-
ment for advice. Don C. Schmitz of
the Bureau provided comments and
citations. Karen Brown of the
Aquatic Plant Information Retrieval
Service of the University of Florida
provided a valuable computer
search of the literature.

References

Achmad, S. 1971. Problems and
control of aquatic weeds in In-
donesian open waters. Pp.
107-113 In First Indones. Weed
Sci. Conf., Bogor, Indonesia.

Boutwell, J.E. 1990. Flowering-rush:
A plant worth watching.
Aquatics 12(1):8-11.

Cook, C.D.K. 1990. Aquatic Plant
Book. SPB Academic Publ., The
Hague, Netherlands.

Dassanayake, M.D. 1976. Noxious
aquatic vegetation control in Sri
Lanka. Pp. 59-61 In C.K. Var-
shney and J. Rzoska (Eds.),
Aquatic Weeds in Southeast
Asia. Junk Publ., The Hague,
Netherlands.

Godfrey, R.K., and J.W. Wooten.
1979. Aquatic and Wetland
Plants of Southeastern United
States: Monocotyledons. Univ.
Georgia Press, Athens.

Holm, L., J.V. Pancho, I.P.
Herberger, and D.L. Plunknett.
1979. A Geographical Atlas of
World Weeds. Wiley-Interscience,
New York.

ALACHUA
Highway 441
(904) 4621242

9293 State Road 7
(407) 7371200
(305) 427-0709
BELLE GLADE
425 NW. Avenue L
(407) 996-2093

ELLENTON
(813) 722-4564

...serving Florida needs since 1911.
We feature Sonar, Rodeo, Campaign,
Nalcotrol, Diquat, and a complete
product line to serve you better.

Asgrow Florida Company still covers
Florida “like the Sunshine”! Call one of
our 12 Customer Service Centers or our
Home Office for service today.

Asgrow Florida Company
4144 Highway 39 North
Plant City, FL 33565

(813) 752-1177 Judy Drawdy
(813) 752-1177 Tommy Laux
(813) 754-3840 Fax

SERVICING YOUR NEEDS FROM 12 FLORIDA LOCATIONS
BOYNTON BEACH

3202 U.S. Hwy. 301 N.E.

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

IMMOKALEE

(800) 827-4769
(813) 657-8374

HOMESTEAD

790 NW. 10th Ave. QUINCY

(305) 247-1521 Rt. 1, Box 378
Hwy 12 W.

(904) 442-9000

800 E. Main St.

Asgrow Florida Company
subsidiary of The Upjohn Company

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

VERO BEACH
1858 S. Dixie A.
(407) 562-2142
(407) 567-4613
PLYMOUTH
Highway 441
(407) 886-4744

WAUCHULA
Highway 17 South
(813) 773-4543
(813) 773-3515




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 enviro-
nment, 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, write to:

Sonar Guide
P.O. Box 864
Brookfield, W1 53008-0864.

*Trademark of DowElanco
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nly Sonar
knows the difference.
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COME BACK TO
THE ISLANDS

The 1991 FAPMS annual
banquet will be held October
16 and consist of a seafood
luau in the finest of
Floridian/Hawaiian
Ramadalnnian tradi-
tions. Everyone .
should dress appro-y,
priately. So get
your grass skirt
out of mothballs A
and your ukelele

out of hock! (Yes,
Wayne Jipsen, that
means you!) 'Til
then, hang loose,
haoles! Aloha!

Always read and follow label directions

H

Hello Komeen,

Goodbye Hydrilla

Introducing Griffin’s Hardworking Aquatic Herbicide

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

ere’s why

# Cost less per treated acre than standard copperforganic

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 aguatic herbicides

May be combined with other registered herbicides
Treated water can be used immediately for swimming or fishing

* Long shelf life

Komeen® is a registered trademark of Griffin Corp.

Excellent stability

Griffin

L~

Griffin.

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

PO. Box 1847 Valdosta, GA 31603-1847
Phone (912) 242-8635




Clearly, it just
makes good sense
to be careful
when controlling
aquatic weeds!

When you're controlling weeds in
your lake, pond or canal, it’s crystal
clear that the last thing you want is an
herbicide that'll harm your family or
the environment. That’s why you
should rely on AQUATHOI®
Aquatic Herbicide.

AQUATHOL works quickly and
effectively against hydrilla and other
undesirable weeds. In both still and
moving water. [t works only in the areas
where it’s applied. And is selective,
s0 it won’t harm emergent plant species
you haven't targeted.

What's more, AQUATHOL is
broken down by microorganisms into
naturally occurring by-products based
on the elements carbon, hydrogen
and oxygen. It leaves no residues and
won't accumulate in the hydrosoil or
the food chain.

As with any chemical product,
you should read and follow label instruc-
tions carefully. We've taken great care
to provide the information needed to
help you protect your family and
the environment while improving the
quality of your life. AQUATHOL’s
the right choice for aquatic weed con-
rol. Clearly. Talk to your distributor
or ATOCHEM Representative today
about AQUATHOL.

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

_ ATOCHEM
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Aerial ignition of Lake Okeechobee’s northwestern marsh uéing the “ping-pong ball” s

ystem.

Prescribed Burning Program for Lake Okeechobee Marshes

or

Hot Times on the Big “O"”

by
Donald D. Fox

'Biological Administrator

Florida Game & Fresh Water Fish Commission

A thick acrid smoke billows
skyward, turning the sun into a
cherry red sphere. A helicopter, at
times only a precarious few feet
above the flames, darts back and
forth over the blazing landscape.
Piercing eyes search the sky for
telltale signs of changing weather.
Two-way radios crackle with status
reports and personnel assignments.
Television crews busily setup
cameras while correspondents scrib-
ble notes. This scenario is played
out all too often as wildfires
develop throughout Florida during
the drier seasons and droughts.
However, this particular event is

Okeechobee, Florida

not a wildfire. It is a “prescribed
burn” of the marshes of Lake
Okeechobee.

Many individuals view fire as a
destructive force; however, in the
natural setting, fire is an inherent
factor directing the evolution of an
ecosystem (Wade and Lunsford
1989). Throughout Florida, many
ecologically diverse aquatic and ter-
restrial biotic communities evolved
under a fire regime. Fire is a major
factor structuring plant communi-
ties within pine uplands, saw-
palmetto flatwoods, savannahs, and
the Everglades (Robbins and Myers
1989). Fires assist in maintaining

ecological diversity in wetland and
marsh communities by altering or
retarding successional states (Kirby
et al. 1988). If a wetland ecosystem
is to remain biologically healthy
and viable, it must undergo inter-
mittent change (Mitsch and Gosse-
link 1986). When an area exper-
iences a fire event all plant com-
munities are not affected equally,
this results in a mosaic regrowth
pattern that provides increased
habitat diversity and enhances
biological integrity.

The Lake Okeechobee Littoral
Zone Technical Group (LOLZTG)
first recommended development of
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a prescribed burning program for
Lake Okeechobee marshes. This
panel of aquatic scientists from
state, federal, and private sectors
was assembled by the South
Florida Water Management District
(SFWMD) to evaluate the condition
of Lake Okeechobee littoral zone
plant communities, and their at-
tributes as fish and wildlife habitat.
LOLZTG determined that available
data indicated the current Lake
Okeechobee water regulation
schedule (15.5-17.5 ft. MSL) had
altered the littoral zone (LOLZTG
1988). These changes included an
overall loss of wading bird and
waterfowl feeding habitat, and a
decline in spikerush Eleocharis spp.
and beakrush Rhynchospora spp.
communities that serve as prime
nursery areas for young gamefish
and provide important habitat for
forage fish and macroinvertebrates
(Powell et al. 1983; Zaffke 1984;
Milleson 1987, 1988). Other altera-
tions were a decline in willow
which provides rookery sites for
wading birds and endangered snail
kites Rostrhamus sociabilis (Zaffke
1984), and loss of moist soil annual
plant production (Milleson 1987).
Substantial loss of desirable fish
and wildlife habitat has been
ascribed largely to increases in den-
sity and coverage of torpedo grass
Panicum repens and cattail Typha

spp. (Milleson 1987; Shireman et al.

1990). These species form dense
monotypic stands that preclude

foraging by birds, and when inun-
dated, usually support low dis-
solved oxygen concentrations. Op-
timum fish and wildlife habitat is
attained when a marsh consists of a
diversity of plant communities.
Plant diversity and a mosaic
distribution pattern assures a
variety of available food plants,
forage organisms, and cover sites
(Mitsch and Gosselink 1986; Kirby
et al. 1988). The present water level
regulation schedule has created
favorable conditions for cattail and
torpedo grass expansion due to
reduced competition with desirable
plant species which are less resilient
to prolonged inundation under cur-
rent hydroperiod conditions. Cattail
and torpedo grass coverage has in-
creased 49 percent and 12 percent,
respectively, from acreages esti-
mated during 1977 vegetation
surveys (Shireman et al. 1990).
Within Lake Okeechobee marshes,
dense cattail and torpedo grass col-
lectively comprise 45% of emergent
plant coverage, or approximately
33,860 acres and 10,680 acres,
respectively (Shireman et al. 1990).
Standing stock biomass has been
measured at dry weights of 11
ton/acre for cattail and 16 ton/acre
for torpedo grass (Shireman et al.
1990). The final LOLZTG report
submitted in December 1988 recom-
mended the implementation of a
lower lake schedule (14.0-16.0 ft.
MSL) to enhance and preserve fish
and wildlife habitat values in the

Mosaic burn pattern resulting from fire in Indian Prairie marsh area of Lake
Okeechobee.

littoral zone of Lake Okeechobee
(LOLZTG 1988). In addition,
LOLZTG proposed a supplemental
management plan to control
nuisance cattail and torpedo grass,
as a lower lake regulation schedule
alone would not be effective in
altering these plant communities. In
the interim plan, prescribed fire was
suggested as a potential tool to
manage cattail and torpedo grass
communities.

In addition to habitat enhance-
ment, a prescribed burning program
reduces the probability of “wildfire”
situations through fuel consumption
under controlled conditions (Wade
and Lunsford 1989). Historically,
the marshes and wetlands of Lake
Okeechobee have been susceptible
to periodic burning. Lightning’ has
caused many of these fires; how-
ever, in recent years many fires
have been the result of illegal ac-
tivities of humans. Whether inten-
tionally set, or of natural origin,
these wildfires rarely occur when
conditions are optimum for safe
management. Uncontrolled fires
within the Lake Okeechobee levee
system create unwanted expen-
ditures of manpower and support
resources to prevent and minimize
damage to private and government
property. Also, wildfires create
dangerous smoke conditions that
can threaten population centers and
transportation routes (PFF EWT
1985). Prescribed fire is the most
practical manner to reduce danger-
ous accumulations of fuels, and
under properly selected conditions,
smoke direction and duration can
be managed to achieve minimal im-
pacts (Wade and Lunsford 1989).

Strict rules and regulations
govern the use of prescribed fire,
and all prescribed burns must be
permitted by Florida Division of
Forestry (FDACS 1989). Of fore-
most and utmost concern, are
potential impacts upon populated
areas. When fire is intentionally
started, there are specified legal
liabilities. Burners are responsible
for inadvertent destruction which
results from the fire and also are
liable for damage which results
from smoke generated by a pre-
scribed burn (FDACS 1989). Heavy
smoke can aggravate respiratory
problems, cause accidents on
highways, impact airports, and in-
terfere with normal activities in

11



12

FNquatics

schools, residential areas, hospitals,
and industrial complexes (PFFEWT
1985). The burner is responsible for
all products of a prescribed fire
until the burn is extinguished com-
pletely. This includes residual
smoke from smoldering trees, or
ignited pockets of organic soils. A
prescribed burn must be planned to
utilize prevailing winds for proper
smoke management, and the burner
must know the fuel types and loads
in the burn area (Wade and
Lunsford 1989).

The drought during 1989 in
south Florida and subsequent below
normal water elevations in Lake
Okeechobee provided the oppor-
tunity to use prescribed fire. To
capitalize on the situation, a plan-
ning and coordination meeting was
held in January 1989 to solicit input
in development of a prescribed
burning program for Lake Okee-
chobee marshes. To ensure all
possible concerns were addressed an

" interagency multi-discipline ap-
proach was adopted. The planning

meeting included representatives of
SFWMD, Florida Game & Fresh
Water Fish Commission (FGFWFQ),
U.S. Army Corps of Engineers
(USCOE), U.S Fish & Wildlife Ser-
vice (USFWS), Department of En-
vironmental Regulation (DER),
Department of Natural Resources
(DNR), Division of Forestry (DOF),
University of Florida (Cooperative
Fish and Wildlife Research Unit),
and the Audobon Society.

The primary concern in develop-
ment of a prescribed burning pro-
gram for Lake Okeechobee marshes
was avoiding detrimental impacts to
populated areas and transportation
routes, However, a prescribed burn
must also be planned to ensure
minimal direct adverse impacts
upon wildlife populations. In regard
to wildlife, the greatest concern is
for disruption of reproductive ef-
forts. Many species of wading
birds, as well as the endangered
snail kite, nest in Lake Okeechobee
marshes, as do alligators and water-
fowl. Within Lake Okeechobee
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willow communities which provide
bird rookery sites have been im-
pacted adversely by excessive inun-
dation under the present water level
regulation schedule (Zaffke 1984).
Therefore, during burning, extreme
caution would be necessary to pro-
tect known and potential rookery
sites from additional stresses.

After all issues were considered, a
workable prescribed burning pro-
gram was developed for Lake Okee-
chobee marshes. The north and
northwestern marshes were selected
for management with prescribed
fire. These areas contain vast
acreages of dense cattail and
torpedo grass. Private land use ad-
jacent to these marshes was pro-
dominately improved pasture,
therefore, risk for costly property
damage would be slight should a
spot fire develop. Also, the poten-
tial for residual smoke problems
was low as large fuel items such as
melaleuca trees are sparse in these
areas and the soils are predom-
inately sand, containing little peat
or muck. Levee borrow canals (rim
canals) and water control canals in
the area provided excellent control
lines for fire breaks.

December through early-March
was selected as the optimum period
to assure full advantage of prevail-
ing northerly winds for fire control
and smoke management. The pre-
vailing winds would place danger-
ous smoke concentrations over open
water areas of Lake Okeechobee.
This would permit smoke to dis-
perse to higher altitudes and
dissipate prior to reaching smoke
sensitive populated areas. Impacts
on nesting wildlife would also be
minimized during the December-
March period.

The inaccessibility and swampy
nature of the marsh areas of Lake
Okeechobee selected for manage-
ment with prescribed fire would not
permit use of ground equipment for
construction of control lines utilized
in standard burning techniques.
Other than a baseline constructed
along the levee, fire barriers were
existing physical features, such as
canals and the lake itself. Each
prescribed fire event on Lake
Okeechobee would likely result in
the burning of several thousand
acres. An aerial fire ignition techni-
que was selected due to equipment
availability and its many attributes.
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The specific firing system chosen
was the delayed aerial ignition
device (DAID), which is more com-
monly known as the “ping-pong
ball” system (Wade and Lunsford
1989). The DAID system uses
plastic spheres which resemble
ping-pong balls. Each ball contains
the compound potassium perman-
ganate. The balls are loaded into a
mechanical dispenser which is
mounted in the rear seat of a heli-
copter. During firing operations the
dispenser injects each ball with
ethylene glycol prior to being jet-
tisoned. The two chemical agents
react to produce a flame that ignites
the plastic ball, and subsequently
the surrounding fuel loads. DAID
has many operational advantages.
Large acreages can be ignited in a
single burning period, and the rapid
firing technique greatly reduces the
time needed for an area to burn
out, therefore, allowing for a nar-
rower burning time frame (Wade
and Lunsford 1989). Smoke is emit-
ted over a shorter period of time,
and more smoke is entrained in
convection colums where it is
transported to higher altitudes
(PFFEWT 1985). The DAID tech-

Delayed Aerial Ignition Device (DAID) aboard the GFC helicopter.

nique safeguards sensitive areas,
such as bird rookery sites, from
damaging head fires because back
fires may be set to create burned
out fire breaks. In addition, mosaic
burn patterns can be created to

enhance habitat diversity, and of
utmost consideration, DAID is
economical.

The first prescribed burn of Lake
Okeechobee marshes was accomp-
lished in early March 1989. In a
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Control fire lines are set at the lake-
ward base of the Lake Okeechobee
levee as fire breaks.

two day period approximately 7,500
acres were burned between Indian
Prairie Canal (C-40) and Harney
Pond Canal (C-41). A water level
elevation of 13.5 feet MSL pre-
vented the desired intensity and
expansion of fire into the cattail

community. Variable and unpredic-
table winds in conjuction with in-
itiation of bird nesting activities
prevented additional prescribed
burning in 1989.

In early February 1990, a pre-
scribed burn of approximately
12,000 acres was accomplished. The
1990 burn encompassed North Lake
Shoal (King's Bar) and the marsh
between Kissimmee River (C-38)
and Indian Prarie Canal (C-40). A
lake elevation of 12.4 feet MSL
allowed for a much more complete
burn of torpedo grass and cattail
communities. Aerial reconnaissance
revealed an estimated 75 percent of
marsh habitat in the target area
was burned. The 1990 burn was ac-
complished in a relatively short
period of time. From the initiation
of back fires to total burn out re-
quired only six hours.

During the Lake Okeechobee pre-
scribed burns, Division of Forestry
personnel provided supervisory
authority, technical assistance, and
fire suppression equipment and per-
sonnel. The U.S. Army Corps of
Engineers established control lines
at the lakeward base of the levee.
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These control lines provided a
baseline from which to back fire
before aerial ignition and served as
a fire break for levee protection.
Also, the Corps provided and
manned the majority of fire sup-
pression equipment utilized during
prescribed burns. Florida Game &
Fresh Water Fish Commission pro-
vided DAID dispensing equipment
and ignition devices, dispenser
operators, and helicopter support.
Commission personnel also assisted
in initiation of back fires and
manned fire suppression equipment
when needed. Also, Commission
Wildlife Officers provided security
and crowd control during burning
operations.

Effects of fire on the marsh
ecosystem of Lake Okeechobee are
being analyzed by researchers from
the Cooperative Fish and Wildlife
Research Unit at the University of
Florida. This investigation is a com-
ponent of a much larger project en-
titled, “Ecological Studies of Littoral
and Pelagic Systems of Lake Okee-
chobee”, and is funded by the
South Florida Water Management
District.
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Introduction
Smée the 1960's several millioﬁ .
applied on thousands of ‘acres of

in Florida without killing. fish and
without any adverse effects to the
environment. The use rates have
generally ranged from 0.5 to 2.0
ppm in liquid, granule, or pellet
formulations. For many years
Hydrothol 191 was a primary tool
for hydrilla control in many large

"| natural lakes, as well as canals. Fish

kills -are avoided by trained appli-
cators using methods described in
this article.

Endothall acid is the active ingre-

pounds of Hydrothol 191 have been

submerged aquatic weeds and. algae :

by
Bill Moore

dlent for both Aquathol K and

Hydrothol 191. It is formulated as
an- inorganic potassium salt in"

Aquathol K and as an alkylamine

salt in' Hydrothol 191. The amine
salt gives Hydrothol 191 its algi-
cidal properties but also increased
fish toxicity. Aquathol K has a wide
margin of safety to fish.

Under laboratory conditions,
Hydrothol 191 has been shown to
be toxic to some fish species at rates
in excess of 0.3 parts: per million.
Under actual field conditions, pro-
per use results in rare or no fish
kill. Any changes to the ecosystem
which may occur during the weed
treatment period-are of short dura-
tion, and fish will quickly return to

No One Wants A Fish Kill:
Fish Can Live When Using Hydrothol 191
in Weed and Algae Control

Atochem North America, Inc.

the treated area. Endothall acid
degrades rapidly and completely
into naturally occuring by-products
based on the elements: Carbon,
Hydrogen and Oxygen.

Algae Control

Hydrothol 191 is not toxic to fish
at the recommended algicide rates
of .05 to 2.0 ppm. In six feet of
water this equates to: 16 to. 65
pounds of granular, or 3.3 to'12.9

‘pints of liquid formulation per sur-

face acre. Large areas can be treated
at these rates without harming fish. |
For marginal or spot treatments 0.3
to 0.8 ppm may be required for ef-
fective control.
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Submerged Weed Control

Labeled rates of Hydrothol 191,
as a herbicide, are 0.5 to 5.0 ppm.
Rates of 0.5 to 1.5 ppm are gener-
ally all that is required for control-
ling the following plants: hydrilla,
milfoil, coontail, pond weeds and
niad. Higher rates may be required
for vallisneria, elodea, cabomba,
hydrophila and limnophila.

Hydrothol 191 can be applied at
herbicidal rates without harming
fish by consideration of the
following:

1. Sectional Treatments: Apply in
strips or blocks. Fish detect the
presence of Hydrothol 191 and
are repelled at rates that may be
toxic. Apply products from the
shoreline out. Do not trap fish in
treated-area. Do not treat more
than onéterlth of a lake or pond
at one time with rates in excess
of 1.0 ppm. In canals, do not
treat more than one third of
width with rates in excess of 0.5
ppm with the liquid, or 1.0 ppm

. Placement: Use long weighted

. Formulation: The granular for-

. Herbicide Rate: Use the lowest

. Water Temperature: Hydrothol

with the granular formulation.

trailing hoses to place the herbi-
cide as close as possible to the
bottom. This will allow you to
reduce the rate and give fish
more space to swim away from
the treated area (By swimming
over, as well as around). Some
organizations have recently had
success inverting Hydrothol 191
for better placement and slower
release.

mulation has been shown to be
less toxic to fish than the liquid
formulation. The herbicide is
concentrated on the bottom, and
active ingredient is released at a
slower rate.

application rate required to con-
trol the target weed species. In
most cases this will be 0.5 to 1.5
ppm.

191 is less toxic to fish in cooler
water (less than 65°F).

Oxygen depletion from decaying
vegetation can kill fish. Always in-
sure that fish have adequate dis-
solved oxygen in the water before
any herbicide treatment. Hydrothol
191 kills weeds rapidly.

With the interest today in the use
of non-persistent pesticides, con-
sideration should be given to those
products that satisfy this criterion.
Endothall biodegrades rapidly into
naturally occurring by products. It
will not leave residues, accumulate
in the hydrosoil or food chain, or
move significantly from the treat-
ment site in a lake or pond. Sub-
merged weeds and algae can be
controlled without harming emerg-
ed plants.

Efficacy, environmental considera-
tions, historical use, and scientific
evidence demonstrate that Hydro-
thol 191 is a valuable tool for
aquatic plant and algae manage-
ment. It has been, and is, used
effectively without harming fish.
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Over the last ten years, great
strides have been made in manag-
ing submersed aquatic plants in all
areas except flowing waters. In
flowing water, herbicide contact
time may be insufficient to achieve
effective weed control. Management
options are reduced to reliance on
contact herbicides to open up boat
trails and swimming areas, where
flows are low enough to ensure suf-
ficient contact time, or on mech-

by

Aquatic Plant Management
Tallahassee, Florida

anical harvesters in high flow areas.
Recent research has focused on
slow-release herbicide pellets, adju-
vant technology (finding a better
“sticker”), benthic barriers, ad-
vanced harvesters, continuous drip
herbicide systems, novel application
timing, etc. Although these tech-
nologies have been partically suc-
cessful, insufficient contact time
continues to frustrate aquatic plant
managers using herbicides in flow-

Success in Flowing Water with
the “Aqua Control Sleeve”

Andrew ]. Leslie and Jess M. Van Dyke
Florida Department of Natural Resources

ing systems. A recent innovation,
however, has great potential to
solve the herbicide efficacy problem
in flowing water, at least for some
applications. A device coined the
“Aqua Control Sleeve” and patented
by inventor/entrepreneur Darryl
Dockery, is designed to channel the
entire flow of a canal, spring or
river through a vinyl tube. Theor-
etically, the water outside the tube
becomes static, allowing the aquatic

“Aqua control sleeve” being installed in Vortex Spring to divert the spring’s flow 2,000 feet downstream. This allowed effective weed
control in the main spring and spring run.
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plants to be effectively treated with
conventional herbicide techniques.
On March 11, 1991, we tested the
prototype at Vortex Springs, in
northwest Florida.

Test Site

Vortex Springs, a commercial div-
ing/swimming resort, is located
three miles north of US Highway
90 on Highway 81 near Ponce de
Leon, Florida. The spring has high
water flow (25 million gallons per
day) through a narrow spring run
(20-30 ft. across, 4-6 ft. depth). The
spring head basin (0.75 a) averages
about 30 ft. in depth (maximum
depth 62 ft.). The 2,900 ft. spring
run and spring head basin total
about 2.7 a. Water temperatures are
typically 68°F

Hydrilla, first noticed in 1986,
rapidly dominated the system. From
October 1986 to June 1987, 145
triploid grass carp were stocked but
control was not achieved in the
constantly cool waters of Vortex
Springs. By March 1991, the spring
head basin had a 40% cover of

hydrilla to 30 feet water depth. The

spring run contained a 95% cover
which surfaces in the summer.

Methods and Materials

The device consisted of an in-
flatable collar constructed on-site to
fit into and seal the spring cave
mouth, a manifold constructed on-
site to adapt the collar diameter
down to the 10 ft. diameter, 150 ft.
long sections of tube. The device is
made of 12-mil, 3-ply, virgin, ex-
truded vinyl which is very resistant
to tearing. All sections were put
together on-site by divers, and
joints are heat sealed.

The study site was divided into
two sections: 1) spring head basin
and 900 feet of spring run, and 2)
the remaining 2,000 feet of spring
run. In late February 1991, large
vinyl manifolds were put in place
across the run at the start and end
of section 2. Two thousand feet of
ten foot diameter tubing was at-
tached in 150 foot sections. The
installation effectively channeled
all of the water flow through the
tube, isolating section 2 from the

rest of the spring run. Water out-

side of the tube became static and
tannic colored (probably from
groundwater seepage). On March
11, 1991, another device was placed
in the spring mouth and its ter-
minus manifold attached to the in-
take manifold of section 2. The
tube very effectively shunted all of
the spring flow through the tube;
the water at the spring head became
visibly static.

Section 1 (1.6 acres) was treated
with 24 gallons of Aquathol K,
3-quarts of Nalquatic, and 3-quarts
of Aquashade. Aquathol was used
to test efficacy of contact herbicides
and to minimize the down-time of
the spring for commercial recrea-
tion. The Aquashade served to,
delineate treated areas to ensure
evenness and to determine the
amount of waterflow. The dye
dispersed evenly, and did not move
downstream. Treatments in Section
1 were conducted by Applied
Aquatic Management, Inc. The
Aqua Sleeve was removed from
Section 1 after three days.

Section 2 (1.1 acres) was treated
with 40-Ibs. of Sonar SRP per acre.
The Aqua Sleeve had been in place
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for 10 days prior to treatment, the
water was colored, static, and well-
oxygenated. Filamentous algae
coated the plants and the Aqua
Sleeve. The Sonar was supplied and
applied by David Tarver of
DowElanco, Inc. The device was
removed 43 days after treatment.

Results and Discussion

The Aqua Control Sleeve shunted
the entire flow of this 25-million
gallon per day spring and allowed
the hydrilla, previously protected
by heavy flow, to be controlled
with herbicides applied with tradi-
tional methods. The work in Sec-
tion 1 demonstrated that the entire
flow of a spring could be channeled
at its source. Hydrilla was elim-
inated from Section 1 by April 6,
1991 (36 days after treatment).
After the sleeve was removed from
Section 1, water flow flushed the
organic matter from the system
leaving a white sand bottom.

Ten days prior to treatment, the
control sleeve was placed in Section
2. A six-foot flood delayed the in-
itiation of the study but did not
dislodge or damage the device.
However, the time-lag did allow
considerable production of filamen-
tous algae on the hydrilla and on
the sleeve in Section 2. Treatment
with SONAR appeared to further
exacerbate the filamentous algal
production without significant
reduction of the hydrilla in Section
2 by April 23, 1991 (43 days after
treatment), but hydrilla was nearly

control sleeve” was in place for 63 days.

eliminated by June 11, 1991 (72
days after treatment). Section 2
demonstrated that an open channel
could be shunted through the Aqua
Sleeve. Because of the virtual
elimination of hydrilla in this
system, it is plausible that the grass
carp will be able to delay significant
re-infestation, even at these cooler
temperatures.

The pliable, tear-resistant Aqua
Sleeve was designed to be reused.
The sleeve remained in Section 1
for only 3 days which was suffi-
cient for excellent control with
Aquathol K. Afterwards, the sleeve
was removed in good condition and
could be reused. In Section 2, the
sleeve which was in place for 63
days had to be discarded because it
was covered with algae and filled
with sediment.

To summarize, the Aqua Control
Sleeve works: a flowing system can
be changed to a static system long
enough for Aquathol K or SONAR
to effectively control hydrilla. The
total cost of treating Vortex Springs
was $10,000 or $3,700/acre. How-
ever, this cost would greatly
decrease each time the sleeve was
reused. The system works very well
with the contact herbicide Aquathol
K. The use of this device with
SONAR also shows promise, but
may be expensive if the sleeve can-
not be reused. This increase in ex-
pense may be mitigated if multi-
year control is achieved. The ap-
plicability of this system to other,
larger, more complex springs, rivers
and canals needs to be investigated.

Hydrilla growth in Vortex Spring run before (left) and after (right) treatments. The “aqua
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1991 FAPMS ANNUAL MEETING

The 15th annual meeting of the
Florida Aquatic Plant Management
Society will be held October 15-17
at the Daytona Beach Ramada
Resort Surfside. All are welcome at
the FAPMS Board of Directors
meeting October 14 at 7:00 p.m. at
the hotel. On October 16, the an-
nual awards banquet at the hotel
will include a Florida seafood feast.
Contact: Vic Ramey, Rte. 1, Box
217A, Micanopy, FL 32667, (904)
392-1799.

FINAL REMINDER:
1991 FAPMS PHOTO CONTEST

Wendy Andrw has been difficult
to live with these past couple of
years. She’s won far too many
photo contest awards and her
temperamental artist act is getting
old. Let's throw some stiff competi-
tion her way! Get your finest shots
printed and mounted and/or framed
now! Eight-by-ten inch print size
recommended. Awards are given in
two categories: Aquatic Scenes and
Operations. Bring ‘em to the
meeting in Daytona for a run at the
ribbons,

USDA HONORS
BIOCONTROL TEAM

On June 12, the United States
Department of Agriculture recog-
nized the Agricultural Research Ser-
vice's Fort Lauderdale aquatic weed
research group and their U.S. Army
Corps of Engineers cooperators by
presenting them its highest honor,
the Distinguished Service Award.
The award recognized the group’s,
“. . .exceptional research accomp-
lishments through development of
environmentally safe and less costly
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biocontrol technology for managing
aquatic weeds.”

USDA personnel recognized were
research leader Kerry Steward, lead
scientists Ted Center and Gary
Buckingham, and research scientists
Joe Balciunas and Thai Van. The
Corps of Engineers recipients were
the aquatic plant control research
program manager Lewis Decell and
biocontrol team leader Al
Cofrancesco.

The award was presented by U.S.
Secretary of Agriculture Edward R.
Madigan, at the Department’s
Washington, D.C. headquarters. The
award ceremony was followed by a
luncheon and photo session at the
U.S. Arboretum.

UPCOMING EVENTS

September 12-13

Florida Lake Management Society
third annual meeting, Radisson
Hotel, Winter Park, FL. Contact:
FLMS, 203 Lake Pansy, Winter
Haven, FL 33881. (813) 956-3771.

September 13-14

National horticulture short course,
Orange Co. Civic Center, Orlando,
FL. Contact: Uday K. Yadav, (407)
323-2500, ext. 5559.

October 2-4

Midsouth APMS 10th annual
meeting, Best Western, Auburn,
Alabama. Contact: Randall Good-
man (205) 844-4786.

October 15-17

Florida APMS 15th annual meeting,
Ramada Resort Surfside, Daytona
Beach. Contact: Vic Ramey, Rte. 1,
Box 217A, Micanopy, FL 32667,
(904) 392-1799.

October 21-24

International symposium on
wetlands, Pensacola, FL. Contact:
G.A. Morshiri, Univ. of West
Florida, 11000 University Parkway,
Pensacola, FL 32514, (904)
474-2754.

October 25-26

Indiana Academy of Science inter-
national symposium on control and
impacts of exotic plants and
animals, University Place Con-
ference Center, Indianapolis. Con-
tact: Bill McKnight, Indiana State

Museum, 202 North Alabama, In-
dianapolis, IN, (317) 232-8178.

November 11-16

North American Lakes Management
Society 11th annual international
symposium on lake and reservoir
management, Sheraton Denver Tech
Center, Denver, Colorado. Contact:
Jim LaBounty (303) 236-6002.

November 14

Seminar on environmental issues
affecting the horticulture industry,
Agriculture Center Aquarium, San-
ford, FL. Contact: Uday K. Yadav,
(407) 323-2500, ext. 5559.

November 18
Texas APMS annual meeting,
Windham South Park Hotel,

Austin, Texas. Contact: Joyce
Johnson (512) 389-4858.

November 18-22

US Army Corps of Engineers,
Aquatic Plant Control Research
Program annual research review,
Dallas, Texas. Contact: Lewis
Decell, Waterways Experiment Sta-
tion, Vicksburg, MS, (601)
634-3449.

TREMENDOUS THANKS AND
APPRECIATION DEPARTMENT

Dolly and Ronald Foran, Arlington
Aquatics, Inc.

The Florida Aquatic Plant
Management Society thanks Ronald
and Dolly Foran for their generots

DO YOU KNOW THE FACTS?

Did you know that more than 5,000 lives are lost in accidents
in Florida each year? How are these lives lost? Below are twelve
ways that deaths occur in Florida accidents. Can you rank them
from highest to lowest frequency of occurence? Place the letters
next to the numbers and compare your ranking with the correct
ranking found at the bottom of page 22.

1 7. A. Multiple car G. Falls
collissions

2. 8. __ B. Firearm H. Pesticide
accidents accidents

3. 9, C. Pedestrian I. Fires
accidents

4 10 D. Airplane J. Drugs
accidents

5. 11, E. Boating K. One car

collisions
6. 12 F. Non-boating L. Lightning

drownings

21
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$500 donation to the FAPMS gen-
eral fund. Their generosity will help
the Society’s activities keep going in
a big way. Let's hope their shining
example inspires other generous
acts!

Mel and Tammi Fisher, Mel
Fisher’s Treasure Salvors, Inc.

On May 23, FAPMS member
Jesse Griffen, center, presented Mel
Fisher, left, and his daughter
Tammi, right, with a FAPMS
plaque of appreciation for their
donation of a silver doubloon
recovered from the 17th century
wreck of the Santa Nuestra de
Atocha. The dcgubloon was the
grand prize of the 1990 annual
meeting’s raffle for the William
Maier Education Foundation and
everyone wanted a couple chances
to win this piece of history.
Roughly $1500 was raised to benefit
aquatic scholars of tomorrow.
Thanks to the Fishers for their
generosity!

James Combee, Combee
Airboats, Inc.
FAPMS member John Teevens,

right, recently presented James Com- |
bee, left, with a FAPMS plaque of (
appreciation for his donations of a ||
canoe for each of the past two “
FAPMS annual meetings. Each year |l
the canoes have been highlights of

the meetings and a whole lot of
drooling has gone on as everyone
awaited the awarding of these grand ‘

door prizes. Thanks to James, his
sons, and all the Combee family!

FREE CALIBRATION
CARDS AVAILABLE

Free credit card-sized laminated
reference cards are available free to
weed management folks. The cards
include the most commonly used
equations for field herbicide ap-
plications as well as some phone
numbers you may need after you're
unintentionally sprayed during a
hurricane. The cards are available
from:

IFAS Center for Aquatic Plants

University of Florida

7922 N.W. 71st Street

Gainesville, FL 32606-3071

Phone: (904) 392-9613

CORRECTION

Photos of newly planted and
grown pickerelweed, along with
drawings of Pontederia cordata
var. cordata and Pontederia cor-
data var. lancifolia, were
reversed in the June 1991 “Aqua-
tics” article, “Pickerelweed,” by F.
Melton and D.L. Sutton. Any
confusion caused by these ex-
changes is regretted.

ANSWERS TO QUIZ

, A. Multiple car collisions (1350)
, K. One car collisions (800)

, C. Pedestrian accidents (630)
G. Falls (550)

F. Non-boating drownings (430)
., J. Drugs (200)

, 1. Fires (180)

, E. Boating (80)

9, D. Airplane accidents (70)

10, B. Firearm accidents (50)

11, L. Lightning (10)

12, H, Pesticide accidents (2)

,

1
2
3
4
5
6
7
8

EMERGED AQUATIC WEED AND BRUSH HERBICIDE

*"Monsanto

Agent Contracts

Androc Products, Inc.
1418 Fifth Street South
Hopkins, MN 55343
(612) 9384777

Arbor Chem
Products Co.
P.O. Box 1567
Fort Washington.
PA 19034

(215) 639-7922

Asgrow Hlorida Co.

4144 Highway 39N (33656)
P.O. Box D

Plant City, FL 34289-9004
(813) 752-1177

Brayton Chemicals Div. of
Wilbur-Ellis Company

215 North Summer Street
P.0. Box 437

W. Burlington, IA
52655-0437

{319) 752-6324

Red River

Specialties, Inc.

d/bra Chem Air-Chem
Spray North, Inc.
Haygood Road (71107)
P.0. Box 7241
Shreveport, LA 71137-7241
(318} 424-8395

Chem-Spray South, Inc.
3530 Highway 44
Gonzales, LA 70737
(504) 644-2816

Chemi-trol Chemical
Company- CADCO
Cory Orchard Supply
2776 CR 69
Gibsonburg, OH 43431
(419) 665-2367

Cornbelt Chemical Co.
Highway 83 North
P.0. Box 410
McCook, NE 69001
(308} 345-5057

Estes, Incorporated
2715 Commerce Street
P.O. Box 8287

Wichita Falls, TX 76307
(817) 766-0163

Helena Chemical Co.
P.0. Box 5155
Tampa, FL 33675
(813} 626-5121

Helera Chemical Co.
P.0. Box 5977

W. Columbia, SC 29171
(803) 822-8028

Intermountain Farmers
Association

1147 West 2100 South
(84110}

P.0. Box 30188

Salt Lake City, UT 84130
(801) 972-3009

Ostlund Chemical Co.
1230 40th Street NW
P.0. Box 5015

Fargo, ND 58105-5015
(701) 282-7300

Timberland
Enterprises, Inc.

P.O. Box 755
Monticello, AR 71655
(501) 367-8561

United Agri Products of
Hawaii (Hawaii, Inc}
2502 East Lincoln Avenue
P.O. Box 1712

Fresno, CA 93717

(813) 7521177

Van Waters and
Rogers, Inc.

2256 Junction Avenue
San Jose, CA 95131
(408) 435-8700

Westchem Agricultural
Chemicals, Inc.

1505 Lockwood Road
P.0. Box 31772

Billings, MT 59107-1772
(406) 252-3834

Western Exterminator
Company

d/b/a Target Specialty
Products Company
17710 Studebaker Road
P.O. Box 1117
Cerritos, CA 90701
(213) 773-8912

Wilbur-Ellis Company
3145 NW Yeon Ave.
P.O. Box 8038
Portland, OR 97208
(503).227-2525




=" No other herbicide offers such

|
|

| And once they're gone, they won't

| moves through the entire plant and

gyesores, 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.
— 27 Plus, with no residual soil activity,
Kills it — roots and all. = . Rodeo won't leach into non-target
Some herbicides provide Only a 5 s 2 areas. USC lt with confidence to U:eat
temporary burndown. And mechanical vegetation in and around lakes, rivers,
efforts are also ineffective at providing streams, ponds, seeps, irrigation and
lasting control. With Rodeo, however, drainage ditches, canals and reservoirs.
maintenance becomes an economical It's clear to see why you should use
spot treatment that takes minimal time. - sr-ereEpegpEeees - Rodeo. See adjacent list for your agent.
There‘s‘nO lon e . any eSO for > il ALWAYS READ AND FOLLOW LABEL DIRECTIONS
wetland sites or ditchbanks to become - FOR RODEO HERBICIDE,

©@Monsanto Company 1990 Rodeo® is a registered trademark of Monsanto Company. ROP-0-1698

effective performance.

You can clear away more than 170
emerged grasses, broadleaf weeds and
brush species with Rodeo® herbicide.

grow back. That's because Rodeo




Run @ »cle'un'ehr‘ |
operation with DIQUAT
Aquatic Herbicide.

If undesirable aguatic weeds have
you in troubled waters, make them dis-
appear with DIQUAT Herbicide.

DIQUAT is a highly active, water
soluble contact herbicide that controls
a broad spectrum of floating, sub-
merged and marginal aquatic weeds,
like hydrilla, salvinia, water hyacinth
and cattails. '

Not only is DIQUAT fast-acting and

biologically inactivated when absrbed
through soil, ithas nofishing restrictions.

So don't get tangled up with a bad
crowd. Put them out of the picture
with DIQUAT.

DIQUAT
Herbicide H/A

Avoid accidents. For safety, read the entire label including
precautions. Use ali chemicals only as directed. Copyright
©1990 Valent U.S.A. Corporation. All rights reserved.

VALENT.






