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The Time Has Come

Avoid the Risk of
Herbicide Drift.
Spray the NEW
Ready-10-Use
Visko-Rhap...

Where You Put It
Is Where It Stays.

Minimized drift means preserving the beauty of
weed-free waterways without endangering the
environmental surroundings. Visko-Rhap is
the original invert system which provides:

MAXIMUM DRIFT CONTROL - ACCURACY OF PLACEMENT
MINIMAL WASH OFF - SUPERIOR WEED KILL - REDUCED RISK

And NOW it’s available in Ready-fo-Use formulation.
/4@ NO MIXING WITH DIESEL 4 INVERTS MOST REGISTERED HERBICIDES
A EASY ON EQUIPMENT 4 FRESH, PLEASANT SCENT
/4@ LASTING EFFECT WITH NO REGROWTH
Distributed in Florida, Georgia and South Carolina exclusively
by Future Horizons, Inc. Write or call NOW for complete
information and a Video Tape Demonstration.
FUTURE HORIZONS, INC. (407) 586-4990
AGROLINZ, INC. (901) 756-4422

géisko-nhapﬂ

— . . .the protection
product whose time has come, from
Agrolinz, Inc., a leader in
environmentally safe

products. _a_gro ’ﬂ' Z

Aarolinz, Inc.

1755 N, Kirby Pkwy., Suite 300

Memphis, TN 38119-4393

Phone: (901) 756-4422

Fax: (901) 757-9367

READ LABEL DIRECTIONS BEFORE USE Telex: 6828022
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EDITORIAL '

“Don’t it always seem to go,
You don’t know what you've got "til
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it's gone...” :/
—Joni Mitchell song of the ‘60s March 1990/ Vol. 12, No. 1 (< ¢
Sure enough, just as Florida’s community &
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of professional aquatic plant-managers has
gained able mastery of the tools of its trade
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and funding has allowed consistent, effective “Q&L‘r—f’;/\jy
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Exotic Plant Control:
A Look Back, A Look Ahead

By
Jeffrey D. Schardt

Florida Dept. of Natural Resources, Tallahassee, Florida 32303

A lthough the current decade does
not officially end until December
31, 1990, it is fashionable to discuss
the achievements and events of the
1980s now. With that in mind, it is
worth a look back at the aquatic plant
management accomplishments for
the past ten years, especially for
waterhyacinth, waterlettuce and
hydrilla, Florida’s worst exotic plant
problems.
Waterhyacinth

The "80s began quietly enough for
aquatic plant managers. Maintenance
control, was becoming an accepted
practice for managing floating vege- |
tation. Waterhyacinth covered nearly |
125,000 acres of Florida public waters
during the early 1960s, but had been
reduced to the ten thousand acre
range aided in part by the severe
drought of 1980 and 1981. However,
as the rains returned in 1982, so
returned waterhyacinth; quadrupling
in just one year to more than 20,000
acres in 1983. Hard, tedious work
drove the waterhyacinth manage-
ment program through the remainder
of the '80s, and this floating pest
which once dominated Florida’s

WATER HYACINTH SURVEY RESULTS

Year Waters (%) Acres (Rank)
1982 239 (56) 8,500 (3)
1983 287 (61) 20,700 (4)
1984 282 (61) 9,400 (8)
1985 295 (63) 5,800 (*)
1986 278 (58) 7,100 (11)
1987 309 (64) 5,800 (*)
1988 314 (65) 3,600 (24)
1989 285 (57) 2,600 (*)

* Only Water hyacinth and Hydrilla surveyed

Fig. 1 Water hyacinth coverage in Florida,
1982-1989.
aquascapes was reduced from the 3rd
to the 24th most abundant aquatic
plant in public waters (Figure 1).

Even though several biological con-
trols were in operation during the
'80s, waterhyacinth maintenance suc-
cess lies in the perseverance of field

crews and the courage of managers
who implemented strong manage-
ment plans despite public sentiment
against waterhyacinth control, partic-
ularly against the use of herbicides.
Occasionally one or the other or both
management convictions faltered and
waterhyacinth’s potential for explo-
sive growth was again demonstrated
in Florida’s waters. The most notable
breakdowns occurred on Orange
Lake in 1983 when the population
increased from fewer than 100 to
more than 2,100 acres, and on Lake
Okeechobee in 1986 when waterhy-
acinth quadrupled in five months to
8000 acres. While the results were
similar; loss of access, navigation,
native vegetation, and associated
habitat, the magnitude of the Lake
Okeechobee failure overshadowed
any floating vegetation outbreak of
the '80s. Nearly two years of labor
and $2 million were spent regaining
control.

With only a few north central
Florida exceptions, waterhyacinth is
under excellent maintenance control

at the onset of the 1990s (Figure 2).

A 1989 survey detected only 2,500
acres in more than 500 public waters;
probably the lowest level in this cen-
tury. As exemplified by the manage-
ment program on the Suwannee
River (Figure 3), the benefits project-
ed by maintenance control propo-
nents are paying off in the form of
restored native vegetation, a reduc-
tion in herbicide use and a savings
statewide of more than $600,000 in
management costs during 1989.
However, more than 35,000 acres of
this biological pollutant required con-
trol in 1989 to sustain this low level.

Waterlettuce

While most of the attention was
directed toward waterhyacinth, its
floating counterpart, waterlettuce
expanded to nearly 7,500 acres in
1984. As with waterhyacinth, a strong
maintenance control program using
herbicides is credited for the reduc-
tion of waterlettuce from the 1984
highwater mark to fewer than 2,900
acres in 1989. Waterlettuce ranked
12th in abundance among aquatic

ACRES (thousands)

0.0-

SUWANNEE RIVER MAINTENANCE
CONTROL 1974 - 1989
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\| Fig. 3 Water hyacinth management data on the Suwannee River, 1974-1989.
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FLOATING PLANT PRESENCE
BY COUNTY - 1989

ABUNDANCE (ACRES)

0 - 25 (90%)
e 26 - 50 ( 4%)
e 50 - 100 ( 3%)
® 101 - 250 ( 1%)
® 250 + ( 2%)

_~~  RIVERS

Fig. 2 Occurrence
and relative abun-
dance of water
hyacinth and water
lettuce in 1989.

HYDRILLA PRESENCE
BY COUNTY - 1989
ABUNDANCE (ACRES)
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abundance of
hydrilla in 1989.
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plants found in public waters during
1982; 30th in 1988. To attain this level,
nearly 30,000 acres of waterlettuce
are controlled with herbicides each
year.

Biological controls are beginning to
brighten management prospects for
the 1990s. A weevil, Neohydronomous
affinis was released on Lake
Okeechobee in 1986 and within two
years, decimated most of the water-
lettuce in the control site. This weevil
has been released in nearly 40 sites
ranging from flood control canals to
hard to access nursery areas in lakes
and rivers. Further raising hopes is a
moth, Episamea pectinicornis, soon to
be released from quarantine. Both of
these controls have proven effective
overseas and may now hold the key
to successful waterlettuce manage-
ment in Florida.

Hydrilla

Hydrilla populations roller coasted
through the 1980s (Figure 4). The
early years were characterized by
rapid expansion made possible by
the lack of feasible large scale man-
agement techniques. The middle "80s
showed a decline in hydrilla after
registration of the herbicide, fluri-
done. In the latter years, hydrilla

HYDRILLA SURVEY RESULTS
Year Waters (%) Acres {Rank}
1982 176 (41) 42,000 (1)
1983 214 (45) 50,000 (2)
1984 211 (46} 46,000 (1)
1985 222 (47) 52,500 (*)
1986 223 (47) 58,000 (1)
1987 214 (44) 48,000 (*)
1988 239 (49) 57,200 (1)
1989 232 (46) 44100 (%)

* Only Hydrilla and Water hyacinth surveyed
Fig. 4 Hydrilla coverage in Florida, 1982-
1989.
both advanced and declined; moving
forward through colonization within
new waters and backward from her-
bicide treatments and to some extent
from the release of triploid grass
carp.

In 1980, approximately 32,000 acres
of hydrilla were reported in public
lakes and rivers. The largest popula-
tion, 5,300 acres, occurred in Orange
Lake. When the rains returned in
1982, lakes not only filled with water
but also with hydrilla. The 3,500 acre
population in Lake Okeechobee bux-
geoned to 10,000 acres in just two

years. Hydrilla was introduced into
and subsequently flourished in many
of Florida’s largest lakes including
Kissimmee, Istokpoga, Hatchineha,
Yale, Harris, Griffin, East and West
Toho, Marion, Sampson and the
headwaters of the St. Johns River.
Fluridone made possible extended,
large scale reductions, but as fast as
hydrilla was controlled in one water
it invaded another.

The greatest expansion to date
occurred in Lake Istokpoga where
hydrilla increased from 4,000 to
20,000 acres during 1988. Nearly
$1.25 million were necessary to
return the lake to its 1987 condition.
The Department estimates at least
$500,000 will be required to manage
portions of the 28,000 acre lake each
year in order to sustain control.

Statewide, nearly $6 million are
now needed annually to sustain
hydrilla control and to initiate man-
agement programs on additional
waters infested by hydrilla. The pro-
gram is effective when adequate
funds are available. In 1989, hydrilla
was reduced by 23% to 44,100 acres,
the lowest level recorded since 1982.
As the 1990s begin, Florida waters
teeter at the edge of maintenance
control, a goal which was only a
dream in the early 1980s (Figure 5).

Technology and management
strategies have reached the point
where, except for fast-flowing
waters, long term control of most

exotic species, including hydrilla, is a ’
reality. Talk of hydrilla eradication
from small systems is even being dis-
cussed. Sterile grass carp have been
stocked in nearly 5000 sites.
Herbicides can be used to effectively
weed out waterhyacinth, waterlettuce
and hydrilla from native vegetation
with little non-target impact. Five
host specific insects (3 for hydrilla
and 2 for waterlettuce) are ready for
statewide dispersal.
The Future

While new technology and manage-
ment strategies dominated the 1980s,
funding will dictate the degree of
aquatic plant control, at least in the
early 1990s. More than $110 million
were spent managing exotic plants in
Florida during the 1980s; approxi-
mately $48 million for hydrilla and
$38 million to control waterhyacinth
and waterlettuce. As hydrilla ex-
panded and management costs rose
in the latter 1980s, the Aquatic Plant
Trust Fund, from which much of the
State’s aquatic plant control revenues
are dispersed, was depleted. In 1990,
federal funds were cut by nearly
$500,000 due to Gramm-Rudman
budget reductions. State funding will
fall short by an addition $1.5 million
this year. Whereas nearly $9 million
were available in 1986 to manage
aquatic plants, less than $5 million
are available in 1990 (Figure 6).
Consequently, the Department could

Continued on page 20

STATE AND FEDERAL FUNDING
FOR AQUATIC PLANT CONTROL

$ MILLIONS
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B AVAILABLE

1987 1988 1989 1990 1991
YE AR

Fig. 6 Florida aquatic plant management costs and projected deficits, 1984-1991.




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

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

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

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

Elanco Products Company
A Division of Eli Lilly and Company

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

~ Only Sonar
knows the difference.
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Flowering-Rush: A Plant Worth Watching

By
John E. Boutwell

U.S. Bureau of Reclamation
Environmental Sciences Section
Denver, Colorado

Introduction

I n less than 100 years flowering-

rush has become widely dis-
tributed, although scattered,
throughout much of the United
States and Canada. Isolated popula-
tions, long distances from the first
sighting on the St. Lawrence River,
are probably present because of the
collection and transport of the flow-
ers and plant material by humans.
Populations in the Great Lakes and
St. Lawrence River regions, once
established, were likely expanded
by the natural dissemination of the
seeds, bulbils, and rhizome material
by wind and water. Animals, such
as muskrats, which use flowering-
rush for food and shelter, may also
account for some of the short dis-
tance phytogeographic expansion
of flowering-rush throughout the
Northeastern United States. The
U.S. Bureau of Reclamation is con-
cerned with the invasion of flower-

from the Amur River Region in the
Soviet Union on the east, to Spain on
the west, and from Finland in the
north, to the Delhi and Kashmir
Regions of India in the south. It was
first observed growing in North
America in Quebec along the St.
Lawrence River in 1987. Since that
time, flowering-rush has become
widely distributed throughout the
Northern United States and the
Southeastern Canadian provinces. It
was found along the east end of Lake
Erie by 1941 and is now established
throughout the Great Lakes Region.
It has since been found in isolated
spots of the Western United States
such as Flathead Lake near Kalispell,
Montana, and the Snake River Valley
near Pocatello, Idaho. Flowering-
rush is now established at or near the
headwaters of several river
drainages including the Mississippi
and Missouri, as well as the Snake
River (Figure 1).

flowering-rush belongs, is com-
prised of a single genus Butomus.
The genus is made up of one or two
species, Butomus umbellatus L. and
possibly Butomus junceus Turez,
depending upon the taxonomic
authority surveyed. It is
riparian/aquatic in nature and is
found along rivers, lakes, irrigation
systems, and in marshes. This peren-
nial arises each year, from a tena-
cious rhizome upon which many
subterranean bulbils form (Figure 2);
these bulbils can also form in the
inflorescence in rare cases.
Flowering-rush also propagates
from seeds which germinate readily
in the spring. Flowering-rush is
found growing under three different
environmental conditions, as terres-
“trial, emergent, and submergent
forms. The terrestrial and emergent
forms have upright leaves approxi-
mately 3 feet (1 meter) tall, which
are triangular in cross section, and

ing-rush, because it has caused
water delivery problems in
Reclamation’s Pacific Northwest
Region, within the upper Snake
River drainage. It has also adverse-
ly affected the recreation and
esthetics of a public swimming and
boating lake in the area. Flowering-
rush is also found in Reclamation’s
Great Plains Region, which is com-~
prised of the Missouri and other
major river drainages. Water stor-
age and water delivery operations,
as well as the degradation of native
wetlands are threatened by flower-
ing-rush, in both of these regions.

Distribution
Flowering-rush was introduced to
North America from Eurasia where
it is established in an area ranging

Classification and Description
The Family, Butomaceae to which

produces showy pinkish/white
flowers. Each flower has three
sepals, three petals, and nine sta-

Figure 1. Approximate distribution of flowering-rush (Butomus umbellatus L.) popula-

tions within the United States.
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mens. The flowers are born on a
slender scape, which is circular in
cross section. The inflorescence is -
umbellate in shape, prevalent from
late June through August, and usu-
ally exceeds the leaves in height
upon blooming (Figure 3). Many
seeds are produced within each
flower, and these can remain viable
for several years. The terrestrial
form can establish in areas where
the soil moisture is high, at least
during the spring. Flowering-rush
also survives well in submerged
aquatic habitat. The submerged
form has limp leaves which flow
with the current, and its ability to
become emergent appears to be
dependent on the velocity and the
depth of the water. The submergent
form does not flower, and therefore
is considered sterile. The rhizome is
edible, but like the rhizome of cat-
tails (Typha sp.), few people are likely
to try to consume such a plant in

i T _.;|1i|'|iII[I{HI'l|iill}lH_]““'““;“,”flj“[:irl.:j:t:l?;;f:--_:m'!r;l]
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Figure 2. Subterranean rhizome material and sprouting bulbils of flowering-rush.

spread quickly into unwanted areas
if left unchecked. Flowering-rush has
been found to be more aggressive,
and therefore, out compete some
native plants which provide good

this country. ’

The Problem
Because flowering-rush can propa-
gate in a variety of ways, it can

The better, more
natural looking
lake and pond dye

Why settle for artificial looking dye when TRUE
BLUE™ will give your lake or pond a natural, living
color appearance. The secret’s in our tried and
true blue formula that makes the other brand
look unnatural by comparison.

Try it and see for yourself why TRUE BLUE is fast
becoming the preferred lake and pond dye. The
one that's a natural. For more information and a
technical bulletin, call or write today.

No Blue TRUE BLUE

PREGISION LABORATORIES, ING.
PO. Box 127« Northbrook, IL 60065
800-323-6280 312-498-0800

TRUE BLUE is a trademark of Precision Laboratories, Inc.
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habitat for wildlife, such as bulrush
(Scirpus sp.). On lakes, large free-
floating mats of root and rhizome
material have caused obstruction
problems, presenting hazards to
boaters and water skiers. In irriga-
tion systems, flowering-rush can
slow the delivery velocity, not only
along the sides of the canal but
across the bottom as well, causing
huge silt deposits to form within the
center of the canal. These silt
deposits drastically reduce the deliv-
ery capacity of the canal, which in
turn represent an economic loss to
agriculture (Figures 4, 5).

Flowering-rush appears to have
limited value as a food for wildlife,
as there is only one account of the
bulbils being eaten by waterfow],
that of green-winged teal on Lake
Champlain. As for forage, it is
grazed upon only slightly in pasture
wetlands by livestock. Flowering-
rush has become naturalized in
North America, causing weed prob-
lems similar to purple loosestrife
(Lythrum salicaria), and given its
wide geographic range throughout
North America, it deserves our
guarded attention.

Control Methods
Like many introduced plants to
North America, flowering-rush
seems to have few natural enemies.
A fungus (Physoderma butomi) which
has been found in Michigan popula-

ASSOCIATION, Inc.

100 em = | matre {m)

Boulder, CO 80302
1000 m = 1 kilomatro tkm)

Figure 3. Close-up of the inflorescence of flowering-rush (Butomus umbellatus L.)

tions of flowering-rush, parasitizes
flowering-rush to some extent. This
fungus might hold the key to a bio-
logical control method in the future.
It is also used by muskrats, as men-
tioned, but this represents little
harm to the plant population.
Because flowering-rush can grow in
several habitats, various chemical
application methods are sometimes
needed to provide good control.
This means a pre-emergent, submer-
gent, dewatered, emergent, or a
combination of several of these
treatment methods might be needed
to bring a flowering-rush problem

under control. The Environmental
Sciences Section, U.S. Bureau of
Reclamation, has been evaluating
herbicide effectiveness in controlling
flowering-rush both in laboratory
and field studies; following is a sum-
mation of our findings. Good control
of the submergent form has been
obtained using diquat and fluridone
formulations applied to ponded
water areas. Diquat provided only
temporary control, as would be
expected of a contact herbicide,
whereas the fluridone, a systemic
herbicide, has provided control of
flowering-rush in a shallow lake
area for over a year and a half.
Acrolein can provide temporary con-
trol of flowering-rush in flowing
water situations such as an irrigation
canal system where wildlife is not a
consideration. The emergent and ter-
restrial forms can be controlled well
using glyphosate, and to a lesser
degree with 2, 4-D, or imazapyr,
which can be used in terrestrial
areas. Diquat also provided good
control of the emergent and terrestri-
al forms of flowering-rush, but like
the submergent application, the effi-
cacy of these treatments was also
temporary. A non-ionic surfactant
was used to improve the adherence
of some of the herbicides applied to
the emergent and terrestrial flower-

Figure 4. Flowering-rush blossoms throughout most of the summer.
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ing-rush. As always, the choice of a
herbicide must meet the label restric-
tions for the particular situation, con-
centration, and the site of the appli-
cation.

Conclusions

For the present, flowering-rush has
presented only localized weed prob-
lems, even though it has established
over a large geographic area.
Because of its diverse propagation
methods and the varied habitats in
which it can thrive, flowering-rush
has the potential to create severe
weed problems. Flowering-rush has
obstructed water delivery systems,
infested boating and swimming
areas, reduced quality wildlife habi-
tat, and infested field crops, such as
rice. For these reasons, and many
more, flowering-rush is truly a plant
worth watching.
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| the right side of the canal to help meet water delivery requirements).
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S patterdock (Nuphar luteum), a
native Florida plant, is consid-
ered beneficial for fish and wildlife
habitat. It is often found inter-mixed
with the nuisance aquatic plant
water hyacinth and is consequently
exposed to 2,4-D applications since
this herbicide is used in many
hyacinth control programs. It is
known that 2,4-D controls water
hyacinths, however little quantitative
work has been published document-
ing the effect of 2,4-D on spatterdock.
These studies were developed to
determine the minimum concentra-
tion at which water hyacinth can be
controlled using 2,4-D and to evalu-
ate the short and long term effect of
2,4-D on the non-target plant spatter-
dock.

Water hyacinth and spatterdock

By

were sprayed with a CO, powered
backpack sprayer calibrated to deliv-
er 100 gallons of total mix per acre.
The herbicide 2,4-D amine (4
Ibs/gallon) was used at rates of 0.0,
0.5,1.0,1.5,2.0,25,3.0,3.5and 4.0
Ibs/acre and each treatment was
replicated three times. Water
hyacinth were harvested 30 days and
spatterdock 59 days after treatment
(dat).

For water hyacinth, 27 one m?
plots, enclosed by pvc pipe, were set
up in August (1989) and filled with
35 plants. Three plots were used as
unsprayed controls, while the other
24 were sprayed with varying rates
of 2,4-D. Eight 8 m? plots, which had
similar densities of spatterdock
leaves, were also sprayed in August
with the same concentrations of 2,4-

The Impact of 2,4-D Used in Water Hyacinth
Control Programs on the Growth of
Non-target Spatterdock

Chuck Hanlon and Bill Haller!

D and a control plot was established.
Two months later, three random 1 m?
plots inside the treatment area were
harvested by cutting the emergent
spatterdock leaves from their stems.
At harvest, live water hyacinth
plants from all treatment plots and
spatterdock leaves from the 1.0, 2.0,
3.0 and 4.0 Ibs/acre plots were
counted and oven dried for approxi-
mately 1 week. Dry weights for these
plants were then determined for
each treatment rate.
Water hyacinth

Visible damage was evident on
water hyacinth plants which had
been sprayed with 1.0 to 4.0 Ibs/acre
2,4-D within four days. At 22 dat, it
was apparent good control would be
obtained at 2,4-D rates of 1.5 Ibs/acre
or greater. At harvest (30 dat), the

Table 1. The effect of 2, 4-D on water hyacinth 30 days after treatment. The treatment rate is in lbs./acre
applied in 100 gallons of total tank mix. The number of plants and their dry weight values are based
onalm®area.

Treatment Number Dry weight
rate of live plants (grams)
0.0 75 a 559 a
0.5 5 b 428 b
1.0 44 c 285 ¢
1.5 14 d 95 d
2.0 8 de 56 d
2.5 2e 13 d
3.0 6 de 24 d
3.5 4 de 23 d
4.0 5 de 28 d
' Numbers within a column followed by the same letter are not significantly different (p > 0.05)

Assistant in Aquatic Weeds and Professor, Agronomy Department, Center for Aquatic Plants, IFAS, University of Florida.
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[ Table 2. The effect of 2, 4-D onsmall plbts of spatterdock 59 days after treatment. All weig}ts are ary weight
values expressed as g/ m”. The treatment rate is Ibs / acre applied in 100 gallons of total tank mix.
Treatment Number of live Leaf Average weight
rate leaves (m?) weight per leaf
0.0 14 98 a' ' 74 a |
1.0 9 7 32c 35 b
2.0 8 37 ¢ 46 b
3.0 15 75 b 49 b
4.0 12 55 bc 41D

' Numbers within a column followed by the same letter are not significantly different (p > 0.05)

average number of water hyacinth |
in the control plots had more than

;irc:g l?ieﬁ‘ci)rx}v?l:w:: I;)Zir%ll?:}gt?r/l n;)ar- QUALITY
®
[y Svery reatment, The owest rate AN O ER VWATER DATA

of 2,4-D which controlled water
hyacinth was 1.5 Ibs/acre. There

was no significant difference in the for in-situ lake profiling, stream surveys,
number of live water hyacinth bays, estuaries, acid rain investigations
plants when comparing the 1.5
pound rate to the 2.0, 3.0, 3.5 and 4.0 * logging & surveying

Ibs/acre rates. For these treatments, * battery-powered

the average number of plants left in : waterproof dings: high quali
the plot after 30 days ranged from a . Zgﬁi&iﬁa ings; high quality
high of 14 in the 1.5 Ibs/acre plot to « rugged, reliable

a low of 4 which occurred in the 3.5 L
Ibs/acre treatment (Table 1). These

values represent a reduction of 81 SURVEYOR® II
i

and 95% respectively when com-

pared to control plots. Although Water Quality Instrument
acceptable water hyacinth control
was not obtained at the 0.5 or 1.0 Our 30 years of experience,
Ib/acre rates, the number of live and input from professionals
plants remaining in these plots was like you have produced a new
significantly less when compared to generation. The field-proven
the unsprayed control plots (Table SURVEYOR 1l is compact, 1
1). highly portable and TEMP
Similar results were found for the easy to use
dry weight of water hyacinth at har- Join the professiona]s all over TRUE DO.
vest. There was no difference in the the world who are successfully pH
average weight per plot when com- using Hydrolab instruments. COND
paring the 1.5 through 4.0 Ibs/acre Call us today to discuss your ORP
rates. These rates all had significant- particular application or to
ly less biomass than the 0.5 or 1.0 receive information on all of DEPTH
Ib/acre rates which had significantly our water quality monitors SALINITY
less biomass than the control plots and recorders...and to find the
(Table 1). representative in your area. ”U”
Spatterdock
Three weeks after treatment the
effects of the 2,4-D were visible at all HYDROLAB CORPOR,ATION 200 meters
rates, 0.5 through 4.0 Ibs/acre. There P.O. Box 50116/Austin, Texas/U.S.A./78763
Telex II 910-874-1335 FAX (512) 255-3106

did not appear to be a rate depen-
dent effect since the extent of stem Telephone (512) 255-8841
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elongation (epinasty) and chlorosis
appeared similar in all treatments.
At harvest (59 dat.), it was obvious
most plants were living and
although 2,4-D symptoms were still
present, these symptoms were great-
ly reduced.

Dry weight analysis of the harvest-
ed spatterdock showed leaves in the
control plot had a significantly
greater biomass/m* when compared
to leaves in the treated plots (Table
2). Leaf biomass averages ranged
from 32 to 75 g/m? in the treated
plots which represent a 67 and 24%
reduction respectively when com-
pared to the control plot (98 g/m?).
Treating spatterdock with 2,4-D did
not appear to have a significant
effect on the number of leaves with-
in a plot, however, 2,4-D caused the
weight of individual leaves to be
reduced. The average individual leaf
weight in the control plot was 7.4 g
which was significantly greater than
the average individual leaf weight in
any of the treated plots (Table 2).

This reduction in leaf weight caused
spatterdock biomass to be reduced
in all treatment areas.

Conclusions

Under “ideal” treatment condi-
tions, water hyacinths were con-
trolled using 2,4-D at rates of 1.5
lbs/acre or greater. These were small
plots, easy to treat and uniform cov-
erage was obtained with the back-
pack sprayer. These conditions are
not always present in the field and
higher rates are often needed to con-
trol water hyacinths.

At harvest time, spatterdock
plants had essentially recovered
from the initial epinasty and chloro-
sis which resulted from the 2,4-D
treatments. Application rates of 2,4-
D as high as 4.0 lbs/acre did not kill
the plants and the number of emer-
gent leaves did not appear to be
affected by the treatment, however,
leaf size was reduced. It appeared
that any plant damage caused by
2,4-D was not rate dependent since
similar symptoms were observed at

all treatment rates. Spatterdock did —!
not grow as uniformly as water
hyacinths and by harvest time plants
outside the treated area had pro-
duced new leaves which grew into
the plots (edge effect). In order to
eliminate the edge effect and evalu-
ate the long term effect of 2 4-D, five
0.25 acre plots were set up in Orange
Lake and sprayed with 0.0, 1.0, 2.0,
3.0, and 4.0 Ibs/acre 2,4-D amine.
These larger plots were treated by
the St. John’s River Water
Management District and will be
monijtored throughout this year in
an attempt to further quantify any
effect 2,4-D has on spatterdock.
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- How Much is Enough?
: By
Joe Kight
Mobile, AL District

U.S. Army Corps of Engineers
reprinted from the USACOE APC Bulletin, V.2, n.4

-
1 W eeds are good for fish. Don’t kill the not spaced out all over the lake? If weeds do cause
weeds.” more catchable size bass, then how many more?

- “Weeds are taking over the lake. I can’t What about the lakes themselves: clear, steep banked,
~ even get to places where I used to catch fish. The deep lakes in the mountains; moderately sloping bot-
oy government ought to DO something.” toms of lakes in the piedmont and upper coastal plain;
“Hydrilla is great for ducks. We haven’t had so or shallow lakes in the middle and lower coastal plain.

Are all lakes affected the same? What about the type

. many ducks in years. Don’t bother the hydrilla.”
, ”I can’t even run my boat in the lake anymore. . of bottom in these lakes; clay, rocks, mud, sand, muck,
 Think I'll sell out and move — only no one wants.  and various combinations. Does this really matter?
- What about the size of the lake? Do farm ponds need

3 tﬁ)’%{?}y cabin. The government ought to DO
omething.” o weeds? Tens of thousands of peofole have gone to con-
.s1§1erable t;ouble and no small expense e to keep weeds

om

“Maybe some hydrilla would help the fishing

and ¢ -uck hunting in the lake back home. Let’s
ac andmplantlt'” ’
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1990 IFAS/FAPMS
AQUATIC PLANT
MANAGEMENT
SHORT COURSE
THE 1990 IFAS/FAPMS Aquatic
Plant Management Short Course will

be held June 19-21, 1990 at the
TREEO Center, University of
Florida, Gainesville. As usual, topics
will include water quality, environ-
mental aspects, herbicide physiolo-

‘| gy/technology and other exciting
topics related to aquatic plant man-
agement. For more details contact
Ken Langeland at the Center for
Aquatic Plants, (904) 392-9613.

PENNWALT CORPORATION
CHANGES NAME
Pennwalt Corporation, manufac-

turer of Aquathol “K” and
Hydrothol 191 aquatic herbicides
has changed its name to Atochem
North America. This is a result of a
reorganization of the parent compa-
ny, Elf Aquitaine. Any questions can
be referred to Bill Moore, Florida
representative for Pennwalt-
Atochem North America. Bill can be
reached at (305) 656-5838.

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

ECONOMICAL, as it is long lasting

USE in contained ponds to maintain the
NATURAL BLUE COLOR

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

EPA registered

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

D-30/150
Aquatic Spray Unit

Spray Equipment Designed for Aquatic Use

by Aquatic Applicators from

MANAGEMENT, INC.

Standard Features Include:

* 50 Gallon Skid Mounted Fiberglass Tank
* Forced Siphon Tank Filler

e 2 Paddle Mechanical Agitation

¢ Site Tube Level Gauge

Applied Aquatic Managemént, Inc. offers a complete line of spray systems for the

aquatic applicator. Tank spray systems for boat or truck are available in a variety of
tank capacities and pump types. '

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

CHANGE OF ADDRESS?

Please give four weeks advance notice. Attach the mailing label from your last issue in the
space above and write in your new address below.

To Receive Aquatics magazine and the FAPMS Newsletters and become a FAPMS member, send

$10 plus your mailing address to the Treasurer, Mr. Vic Ramey.

NAME

ADDRESS

CITY.

STATE ZIR

MAIL TO: Mr. Vic Ramey
FAPMS Treasurer
2183 McCarty Hall

Gainesville, FL 32611

OSCEOLA COUNTY WATER
SPINACH INFESTATION

Water spinach, Ipomoea aquatica,
was discovered on West Lake
Tohopekaliga, Osceola County in
December 1989 by Ernie Feller,
SFWMD Aquatic Plant Technician II.
DNR was notified and the adjacent
homeowner, who had planted the
plant, was informed of the federal
and State prohibitions against trans-
portation and cultivation of water
spinach. The homeowner and the
Christmas freeze effectively
removed the infestation.

Ernie says he was able to identify
the plant because he’d seen presen-
tations on it at related meetings. His
discovery of this unusual plant high-
lights the importance and efficacy of
the Florida professional aquatic
plant management community’s
continuing education program.

Granblo

PELLET APPLICATOR
The GRANBLO pellet blower is rapidly becoming the professional applicator’s
unit of choice for applying granular materials. This high quality unit was
designed to virtually eliminate the dust problems associated with conven-
tional spreaders. The GRANBLO unit is a light-weight, multi-use applicator for
mounting in boats, trucks and All Terrain Vehicles.

¢ 100 Lb. Capacity Aluminum Hopper « 360 Degree Horizontal Adjustment
¢ Anodized Aluminum Frame « Overall Weight 50 Ibs.
¢ Two-Cycle Engine « Discharge distance app. 50 ft.

For Additional information or quotation contact:
CENTRAL FLORIDA ENVIRONMENTAL SERVICES
Post Office Box 124 « Auburndale, Florida 33823-0124
(813) 965-1214

/
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Continued from page 6 l‘

lose current hydrilla maintenance
levels on several waters in 1990 or
early 1991 including Lakes
Hatchineha, Kissimmee, Arbuckle
and Istokpoga. If adequate funding
is not restored in the upcoming leg-
islative session, the financial crisis
will compound and control willbe |
threatened in Lakes Jackson, Orange,
Lochloosa, Newnans, Marion,
Myakka, Sampson, the Crystal River
and the tributaries of the St. Johns
River.

The Department has begun a cam-
paign in conjunction with several
water management districts and
counties as well as FAPMS to restore
state and federal funding. The suc-
cess of this effort will dictate the con-
dition of Florida’s waters far into the
1990s — and determine whether the
struggle for maintenance control in
the ‘80s was worth the effort or if it
was in vain.

Aquelijiycr weed

control

headquarters.
800-346-7867

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

today!

ClCcHEMICAL
CONTAINERS, INC.

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

AQUATIC WEED
FROM HELENA

HELENA CHEMICAL COMPANY

CONTROL PRODUCTS
CHEMICAL COMPANY

Complete line of Complete line of
herbicides including: adjuvants including:
Sonar® Agri-Dex®
Komeen® Induce”
Hydrothol® 191 Submerge®
Rodeo® X-77%
Aquathol® K Inverting Blend"
Diquat® Foamer™

Nalquatic®

Sonar® is a registered trademark of Elanco Products Co. Komeen® is a registered trade-
mark of Griffin Chemical Corp. Hydrotho!® 191 and Aquathol® K are registered trade-
marks of Atochem Corp. Rodeo” is a registered trademark of Monsanto Agricultural
Products Co. Diquat® is a registered trademark of ICI PLant protection Div. Nalquatic® is
aregistered frademark of Nalco Chemical Co. X-77° is a registered trademark of Valent

Chemical Co. Submerge® is a registered trademark of Exacto Chernical Co.
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813/430-1551 ® Shaun Yule

Scott Railey

William Horne — Ft. Pierce, FL
Tampa, FL 407/464-8660
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Palmetto, FL
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Wauchula, FL
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407/499-0486
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* Plan to Attend and Present a Paper at the
APMS 1990 Annual Meeting

Y ou are invited to attend the 30th
annual meeting of the Aquatic
Plant Management Society to be
held July 15-18, 1990 at the Radisson
Admiral Semmes in the heart of
downtown Mobile, Alabama. Mr.
Joe Zolczynski of the Alabama
Game and Fish Division and
Chairman of the Local
Arrangements Committee has
planned a super set of activities to
include a beach party and seafood

feast on the shores of the Gulf of
Mexico. A special prize of an artist
proof of the 1989 Alabama duck
stamp will also be won by some
lucky participant.

This year’s program will begin with
a session on “why we do what we
do”, i.e. the ecological and environ-
mental impacts of aquatic weeds,
and then move into more general
papers on other aspects of our pro-
fession. If you are planning to

attend, why not present a 15 minute
talk on some interesting activity you
are involved in. The deadline for the
submission of abstracts and titles is
April 30, 1990. If you are interested
in presenting a paper submit the fol-
lowing information to Joe Joyce,
Program Chairman.
Plan to attend, it's going to be a
great meeting with good ole south-
ern hospitality.

TITLE:

Paper Submission Form for the 1990 APMS Meeting
DEADLINE FOR SUBMISSION IS APRIL 30, 1990

AUTHORS:

ORGANIZATION:

ADDRESS:

TELEPHONE:

REGULAR PAPER:

STUDENT PAPER:

ABSTRACT (75 words or less) :

Please send this form to:
Joseph C. Joyce

IFAS Center for Aquatic Plants
University of Florida

7922 NW 71st Street
Gainesville, FL 32607

Phone (904) 392-9613
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AQUAVINE

- —

FAPMS 1990 DISTINGUISHED
SERVICE AWARDS
NOMINATIONS
If, in the course of aquatic events,

situations arise in which heroic or
otherwise exemplary behavior is dis-
played by FAPMS members, the
Society would like to recognize
same. All FAPMS members please
submit names of any of our peers

who act to save lives or otherwise |
exemplify the kinder, gentler and
heroic side of our members. Include
an outline of the related events to:
John T. Kelso, Awards Committee
Chairman, SWFWMD, 2379 Broad
Street, Brooksville, FL 34609 by
August 31, 1990. Also, it’s never too

| early to submit papers and

Applicator of the Year nominations
for the October 1990 Annual
Meeting.

DNR - WEST PALM BEACH
The DNR Aquatic Plants Bureau
South Florida office had yet another

Regional Biologist opening. Julie
O’Connell, after two years with
DNR, has taken an Environmental
Analyst position with the Palm
Beach County Environmental
Services Department. Her duties will
include marine investigations
including beach renourishment and
artificial reef monitoring. The vacan-
cy was filled in March by Ms. Jackie
Jordan, currently Biol. Sci. Il -DNR,
Tallahassee. Welcome to Jackie; and
Julie, we hardly know ye, but con-
gratulations and best wishes!

PERSONAL PROTECTIVE
EQUIPMENT
The National Technical Infor-
mation Services (NTIS) has a new
publication, Personal Protective
Equipment for Pesticide Applicators:
Guide to Sources. You may want this
new source guide, if you are having
a hard time finding suppliers.
Contact NTIS, 5285 Port Royal Road,
Springfield, VA 22161 or call

(703) 487-4650. |

DNR AQUATIC PLANT
TRAINING COURSE
The Florida Department of Natural
Resources will conduct its tenth
annual aquatic plant identification
and survey training course on
Wednesday and Thursday, April 4
and 5, 1990 at the Episcopal Church
Conference Center in Live Oak,
Florida. Approximately 125 live sub-
mersed, floating and emersed plants
will be identified in a classroom set-
ting by a taxonomist who will also
provide techniques for distinguish-
ing between species of similar
appearance. Fine detail will be
enlarged with video projection
equipment to facilitate identification.
Basics in survey techniques as well
as the latest computer, LORAN and
Satellite mapping methods will be
taught through classroom instruction
and lab and field exercises. Lectures
on Florida limnology, large scale
hydrilla control and recognition of
biological controls and associated
plant damage will also be provided.
There is no registration fee for this
two day program. Call Jeff Schardt at
904-488-5631 for registration details.

FLORIDA AQUATIC PLANT
RESEARCH REVIEW MEETING
The 1990 Annual Aquatic Plant
Research Review Meeting will be
held March 28 at the University of
Florida Rietz Union Auditorium in
Gainesville. The meeting will high-
light aquatic plant research projects
currently underway in the state.

Because the meeting is co-spon-
sored by the IFAS Center for Aquatic
Plants and the Florida Aquatic Plant
Management Society there will be no
registration fee for the meeting or
refreshments. Pre-registration by
March 14 will assure attendees of a
campus parking permit. Registrants
should send their names, business
address, organization and position
title to address below:

Aquatic Plant Research Review

IFAS Office of Institutes and
Conferences

University of Florida

551 IFAS

AV_70 PLUS

COMPARE APPLICATION CHARTS. AV 70 Plus is the best
value for safely controlling algae in potable reservoirs, ponds,
lakes, fish hatcheries, and golf course water hazards. AV 70
Plus also effectively controls Hydrilla when used in combina-
tion with an approved herbicide. Treated water may be used
immediately for swimming, fishing, or irrigation. AV 70 Plus is
not corrosive, will not precipitate out, and may be stored
indefinitely.

-Available in gallons, 5 gallon pails with Rieke spouts,
30 gallon drums, and 55 gallon drums.

CALL

A&V INCORPORATED

N62 W22632 VILLAGE DRIVE
SUSSEX, WI 53089

1-800-833-2334 FAX: 414-246-6932
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AQUATIC WEEDS & BRUSH
UNDER CONTROL, LEAVES NATURE

IN BALANCE.

Rodeo® is the aquatic herbicide of choice not only because it’s
effective—but also because it’s compatible with the environment.

Rodeo breaks down into natural products and does not
bioaccumulate in the food chain. What’s maore, Rodeo will not
leach into non-target areas because it has no residual activity.
There is no use restriction on the use of treated water for
irrigation, recreation or domestic purposes.

RODEOQ WILL CONTROL YOUR TOUGHEST GRASS,
BROADLEAF WEEDS AND BRUSH, ROOTS AND ALL, INCLUDING:

ALLIGATORWEED* MAIDENCANE TALLOWTREE
CATTAIL FARAGRASS TORPEDOGRASS*
GIAMT CUTGRASS* PHRAGMITES* WILLOW
GQUINEAGRASS REED CANARYGRASS

JOHNSOMNGRASS SPATTERDOCK “Partial Control

You can use Rodeo in flowing or standing water in most aquatic
sites, including ditches, canals, lakes, rivers, streams and ponds.
Qet to the root of your toughest aquatic weed problems—

without disturbing the environment—with Rodeo.

Rodeo cannot be applied within a half mile upstream of domestic
water points, in estuaries, or rice levees when floodwater is present.

ALWAYS READ AND FOLLOW THE LABEL FOR RODEO HERBICIDE.
Rodeo: is a registered trademark of Monsanto Company.

© Monsanto Company 1990 ROP-0-3698
Monsanto .=
FOR MORE INFORMATION CALL: 1-800-225-2883. ;

RODEO. EMERGED AQUATIC &
WEEDANDBRUSHCONTROL.




Clear things
up completely with
DIQUAT Herbicide.

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

DIQUAT is a highly active, water
soluble contactherbicidethat controlsa
broad spectrum of floating, submerged

and marginal aquatic weeds, like hydrilla,

salvinia, water hyacinth and cattails.
Not only is DIQUAT fast-acting and
biologically inactivated when absorbed

through soil, it has no fishing restricions.

So don't let your weed problems

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

DIQUAT
Herbicide H/A

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

VALENT.






