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Spray Add 1977 is a concen-  100% Inverting oil for herbi- DIRECTORS
trated additive. 100% se- cide sprays. No diesel oil is John Adams

lected emulsifiers and
d-Limonene, biodegradable,
water soluble, not a herbi-
cide. It will make herbicides
more effective. 1% solution
of SA-77 can usually reduce
herbicides used by 20-50%.

necessary. lvod can be used
with all types of inverting
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thick mayonnaise or spa-
ghetti like invert when mixed
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Weed-eating fish
. cleanslakes.

e For 2,000 years. the Amur has been used to
3 keep lakes and ponds clear of choking weeds and
smothering algae. It's the only fish in the world
which lives exclusively on weeds, grass and algae.
Tested in America for over 12 years. the Amur
has proven successful in golf course ponds, reservoirs
™ and small lakes. And at far less cost than expensive
0°  repeated chemical applications. For details, call or
R @e Write Bill Whiting. general manager. (501) 942-2515.
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EDITORIAL
By
William Maier

Was it really the weed-eating fish or was it the growth
and development of a true profession and extensive use
of our fresh water resources? Whatever the cause, the
recommendations of the American Assembly Conference
clearly call for more responsiveness on the part of state
government, The final report strongly recommends the
establishment of an advisory council, stating that it was
vital for various disciplines to have input into the deci-
sions of the lead agency.

The Legislature undoubtedly will address this report,
and some changes seem certain. Dr. Arnett Mace has pre-
pared a summary of the final report which is included in
this issue.

This volume of “Aquatics” signifies our first anniver-
sary. The publication has received tremendous praise
from our readers as well as some criticisms. [ would like
to thank personally the numerous people who have as-
sisted in putting this publication together, particularly Ed
Menninger, Jr., of Southeastern Printing Co. and all our
advertisers who totally support the cost of “Aquatics.”

In order to continue this magazine, it will require each
and everyone of us to encourage the industries we work
with to advertise in “Aquatics.”

The “Aqua-vine” will be a new addition to our next -

issue. Industrial and governmental points of interest,
abstracts of reports, news releases and insight will com-
prise this section. Anyone interested in including infor-
mation in “Aquatics” is encouraged to do so.

The Florida Aquatic Plant Management Society,
Inc., has not tested any of the products adver-
tised in this publication nor has it verified any of
the statements made in any of the advertise-
ments. The Society does not warrant, expressly
or implied, the fitness of any product advertised
or the suitability of any advice or statements
contained herein.
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which starts on Page 14.
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Aquatic plant control operations require special-
i ized equipment and safety gear. This photo was
taken on lake Okeechobee of a South Florida
Water Management crew during a hydrilla con-
trol application. (Photo by Bill Maier.)
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CALENDAR NOTES

Jan. 4  FAPMS board meeting, Tallahassee

Jan. Southern Weed Science Society meeting at
15-17 Arlington Hotel, Hot Springs, Ark.

PEOPLE ON THE MOVE

Paul King, after 16 years with the Florida Game and
Fresh Water Fish Commission, has accepted a position
with Crescent K Ranch in Georgia. We wish Paul and his
wife, Shirley, success in their new endeavor.

George Whortley has accepted a promotion with Nalco
and has been transferred to Texas. Don Widmann,
formerly with the GFC, has replaced George as the
Florida representative with Nalco. Lowell Trent has been
promoted to regional botanist to fill the GFC vacancy.
Joe Joyce has been granted a leave of absence from the
U.S. Army Corps of Engineers to further his education.
Joyce is conducting his graduate work in Gainesville
under supervision of Dr. William Haller.

Robert Lennerty has accepted a new position with the
Department of Agriculture in Consumers Services in
Jacksonville. Bob had served as the administrator of
pesticide registrations; this position is now vacant.
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ALGAE BBLOOMS

Carl Joe Hinkle

Algae occupy an irreplaceable por-
tion of the environment, being re-
sponsible for ninety percent of
photosynthesis on earth. Problems
associated with excessive algae
growth have been around since
medieval times, but are accelerating
in many areas as the result of the in-
creased demand placed upon aquatic
systems by high population densities
and intensive agricultural practices.

Expanding urbanization, water
stabilization, and decreased frequen-
cy of lake fluctuation from tropical
storms have increased the nutrient
loads in many of Florida’'s lakes to
levels which have favored the growth
of introduced species and algae over
our native vascular flora. This basic
change in the food chain affects the
system all the way up to Florida's top
carnivore, the largemouth bass.

The major environmental condi-
tions in Florida which are favorable
for algae blooms include high water
temperatures, extended day length,
shallow bodies of water, a good car-
bonate supply in most waters, and
excessive nutrient levels (especially
nitrogen and phosphorus).

A specific biological definition of a
"bloom” is a population of algae
which exceeds 500,000 organisms per
liter, however, a population exceed-
ing this level is not necessarily con-
sidered a problem by the public.
Algae become a problem when they
interfere with fishing, create stress in
fish from daily oscillation of oxygen
levels, or impart an unpleasant color
or odor to the water.

In extension work, the most com-
mon algae classifications include:

“moss” — an algae attached
to the bottom

“scum” — floating mats of
algae

“skunk grass” or “mush grass”
— Chara

“angel’s hair” — a filamen-
tous algae

“slime” — a filamentous algae

with a musilaginous texture
such as members of the group
Spirogyra.

The more classical nomenclature
divides algae into seven major
groups which contain approximately
32,000 different species. The majority
of algae species responsible for
blooms can be narrowed down to ap-
proximately 50 species of one of the

three following groups: the blue-
greens, greens, or dinoflagellates
(group responsible for the red tide).

The most primitive algae group,
the blue-greens, are responsible for
the largest number of troublesome
blooms. Members of this group are
not always blue-green in color; some
members are capable of changing
their color dependent on the wave-
length of light present.

Approximately 20 species of the
following genera have members
which are capable of producing
blooms if conditions are favorable:
Aphanizomenon, Anabaena, Micro-
cystis, Merismopedia, Oscillatoria,
Gloeotrichia, Coelosphaerium,
Nostoc, Nodularia, Synechococcus,
and Spirulina.

The majority of deep water blue-
green blooms are made of the genus
Oscillatoria which usually floats to
the surface in layered mats when it
begins dying. Surface blooms are
usually dominated by Microcystis,
Anabaena, or Aphanizomenon.

Specific members of the genus
Aphanizomenon, Anabaena, Coelo-
sphaerium, Microcystis, Nostoc,
Nodularia, and Gloetrichia are
capable of producing toxins which
are directly toxic to fish, birds and
mammals. Fortunately, it is relatively
uncommon to find population num-
bers which produce the toxin in high
enough concentration to cause a
direct kill.

The blue-greens are also capable
of producing inhibitor substances
which inhibit the growth of other
algae, higher vascular plants, and in
some cases the toxin reaches a con-
centration which inhibits the algae
producing it.

Members of the genera Anabaena,
Aphanizomenon, Gloeotrichia,
Nostoc, Calothrix, and Tolypothrix
also have a competitive advantage
over other groups in that they have
the capability to fix nitrogen directly
from the atmosphere.

Some of the blue-greens which are
normally good indicators of pollu-
tion and eutrophication include
Aphanizomenon gracile, Oscilla-
toria redekei, Oscillatoria rubes-
cens, Aphanizomenon flos-aquae,
and Anabaena flos-aquae.

GREEN ALGAE

The green algae are composed of
plankton forms, filamentous forms
and those which resemble higher
vascular forms. Several genera of
green algae cause blooms, but these
are not usually as harmful as blue-

green blooms. Common genera of
bloom forming species include
Spirogyra, Oedogonium, Pitho-
phora, Cladophora, Hydrodictyon,
Rhizoclonium, Zygnema, and
Chlamydomonas.

Many filamentous green algae
grow on the bottom. One of these,
Spirogyra, forms a slimy bloom,
and although not aesthetically
pleasing, is utilized by waterfowl
and is preferred food of deer.

Spirogyra communis is common in
organic polluted water. Chlamydo-
monas, Carteria, and several species
of Scendesmus are favored by or-
ganically polluted waters.

Some green algae clean water indi-
cators include Phacus, Staurastrum
punctulatum, Euastrum oblongum,
and Ankistrodesmus falcatus.
Volvox aureus, Eudorina elegans,
and Pandorina morum give a fishy
smell to water when they occur in
high populations.

Chara and Nitella which resemble
higher vascular plants, are one of the
few groups which can be identified
without the aid of a microscope.
Chara normally has a musky odor,
preferring hard water lakes and
springs, whereas Nitella is normally
found in soft water areas.

DINOFLAGELLATES

The dinoflagellate group includes
the genera that are responsible for
the red tide, Glenodinium and Gym-
nodinium. Occasional fresh water
genera such as Ceratium and Peri-
dinium become overly abundant.

In my past five year’s experience
with extension work, only one algae
bloom complaint was the result of
this group.

ENVIRONMENTAL INFLUENCE

A great number of factors affect
the abundance and distribution of
algae, many of which are still
unknown. Some of the known fac-
tors which influence the growth of a
bloom are season, temperature, oxy-
gen, pH, phosphorus, nitrogen, tur-
bidity, and alkalinity.

SEASON AND TEMPERATURE

The planktonic green and dino-
flagellates usually achieve their maxi-
mum concentration and photosyn-
thetic rate in spring or early summer
and in fall. The blue-greens achieve
maximum concentration and photo-
synthetic rates in warmer tempera-
tures of mid to late summer. In
general, the blue-green algae have a
higher photosynthetic rate than the
other algae groups.



pH

The blue-green algae favor neu-
tral to slightly basic waters. They
are almost never found at a pH of
below 4. The green algae usually
grow best at pH around neutral and
die at pH's below 4 and above 9.
Slightly alkaline waters favor
species of Euglenophyta such as
Phacus, Trachelomonas, and Eug-
lena. In general, slightly acid water,
pH of 4.0 to 6.5 gives a richer num-
ber of species, whereas slightly alka-
line water gives smaller numbers of
species, but with a greater abun-
dance of those present.

ALKALINITY

In general, blooms of blue-green
usually occur at an alkalinity of 50
to 100 ppm CaCO3, Dinoflagellates
have highest photosynthesis at less
than 50 ppm and around 175 ppm,
and the green algae have a high
photosynthetic rate at 50 ppm or
below.
PHOSPHORUS AND NITROGEN

Algae have the capability of stor-
ing up large amounts of nitrogen
and phosphorus in very short peri-
ods of time which can then be used
later when supplies in the water
might become limiting. Blooms of

algae can remove a great deal of
nitrogen and phosphorus from the
water in a short period of time. Very
high concentrations of nitrogen
(such as sewage lagoons) tend to in-
hibit the blue-greens and favor the
green algae.

Nitrogen and phosphorus levels in
part regulate the distribution of
vegetation types with high levels
favoring phytoplankton, low levels
favoring vascular plants, and inter-
mediate levels favoring filamentous
algae growth. High yields of vascular
plants do not normally coincide with
high growths of phytoplankton. One
exception to this rule was observed in
the summer of 1977 when Orange
Lake supported 10,000 acres of
Hydrilla and a heavy blue-green
algae bloom at the same time.

CONTROL MEASURES

At present, algae control measures
are almost exclusively limited to her-
bicide control. Basic active ingre-
dients of these various commercial
herbicides include diuron, sizmazine,
copper sulfate, and endothall.

Copper sulfate (including various
formulations) is used in more in-
stances than any other herbicide for
algae control, especially in rural

e Complete lakes and waterways

management

e Aeration/circulation systems

® Maintenance of irrigation ditches and

drainage systems

e Growth control in treatment plant

polishing ponds

¢ |_ake restoration and nutrient

removal/deactivation

e Consulting services on lake design

and management

e Chemical application services
(your chemical) |m—

FLORIDA AQUATIC
WEED CONTROL, INC._/g®

Licensed/Insured/Bonded

320 South State Road 7, Suites 3 & 4, Fort Lauderdale, Florida 33317

(305) 792-1500

areas. This herbicide is readily
available, has a low toxicity to ap-
plicators, and provides consistent -
results. Disadvantages include cor-
rosiveness to metal and direct toxicity
to fish at high rates. Pellet formula-
tion and crystal of copper sulfate are
best utilized for controlling attached
filamentous blooms, while liquids
are best suited for controlling plank-
tonic blooms. During the high water
temperatures of summer, copper sul-
fate is probably the best tool for ob-
taining partial control of the algae
population in anticipation of prevent-
ing a fish kill. Chelated formulations
should be utilized in hard water lakes
to increase the duration of control.
Sizmazine and diuron are very ef-
fective as algicides at low levels, are
less expensive than copper sulfate
under most circumstances, and pro-
vide control of up to a year in length.
These products are effective in soft
water, hard water, and brackish
water. Disadvantages of these herbi-

. cides include persistence, restrictions

on irrigation and livestock, damage
to trees, and possible damage to the
food chain supporting fish produc-
tion with continual usage.

Spray application of these herbi-
cides in many cases provides up to a
year’s control in north Florida. Sum-
mer applications of these products
are not normally recommended be-
cause in most instances results are
immediate, complete algae control,
and a fish kill as a result of low
dissolved oxygen.

In extension work, endothall
products are ‘not normally recom-
mended because of the hazards in-
volved in their application and not
being readily available in most rural
areas.

When appropriate, a fertilization
program can provide a farm pond
owner with a means of maintaining
a good planktonic bloom for fish
production while discouraging fila-
mentous algae, which interferes
with fishing. To be successful, this
program must be conducted period-
ically in order to promote beneficial
densities of phytoplankton.

FISH KILLS ASSOCIATED WITH
ALGAE BLOOMS

Under specific environmental
conditions, one or two species can
dominate the phytoplankton com-
munity of the lake. The majority of
these bloom species have gas vacu-
ioles which allow them to stay on or

continued on page 10



AQUATIC VEGETATION
SAMPLING IN LAKE CONWAY

The “Large Scale Operations
Management Test of the White
Amur in Lake Conway" is probably
the most extensive environmental
study that the white amur will un-
dergo. Lake Conway is an 1820 acre
chain of 5 suburban lakes located in
south Orange County near Orlando.
The project is the brainchild of the
U.S. Army Corps of Engineers,
Waterways Experiment Station
(WES) in Vicksburg. WES hopes to
assess the environmental impact of
the fish, evaluate its ability to con-
trol vegetation, develop ecological
models to predict the effect of the
fish on other lake systems and de-
vise a management plan for large
scale use.

WES has contracted the most
qualified area experts in many fields
to study a particular phase of the
lake’s ecology. The Florida Game
and Fish Commission studies the
fisheries and waterfowl, the Univer-
sity of South Florida studies the am-
phibians and reptiles of the lake,
Orange County Pollution Control
monitors the water quality and the
University of Florida samples the
plankton and benthic organisms.
The Florida Department of Natural
Resources, Bureau of Aquatic Plant
Research and Control, is monitoring
the changes of the large submerged
plants.

The Lake Conway vegetation
study is unique because it is the first
major aquatic weed control study
that has estimated the actual weight
(or biomass) of the plants. Previous-
ly, all aquatic weed control efforts
have been based on percent cover-
age or acreage of the problem plant.
Whether chemical control or biologi-
cal control with the amur is selected,
the agent used will only destroy a
certain amount of vegetation at a
particular rate. The actual biomass
of vegetation is highly variable and is
not accurately measured by current
methods. Therefore, the chemical
application rate or the stocking rate
is only an educated guess and the
results are not always predictable.

Studies of the biomass of aquatic
vegetation are rare and are primarily

* Biologist, Bureau of Aquatic Plant Research and Control,
Florida Department of Natural Resources.

By Larry E. Nall*
done as pure research. Measurement
of plant biomass for applied pur-
poses was formerly impractical be-
cause the technique normally re-
quired the use of a scuba diver who
must remove the plants by hand
from a small measured area. This
technique is too time consuming,
costly and inaccurate to be prac-

tical. Recently, however, several
new sampling devices have been in-
vented that allow rapid survey of
plant populations. One of these ma-
chines was designed and constructed
specifically for the Lake Conway
project. The device (figure 1) is a
cylinder with rotating cutting blades
on the bottom. As the cylinder is

HATCHERY
CHINESE FISH

WHITE AMUR, SILVER, BIGHEAD

An INEXPENSIVE. EFFECTIVE. precise
BIOLOGICAL TOOL that controls moss,
weeds. algae. Dissatisfied with chemicals?
Compare stocking cost per acre to ONE
chemical application. 90% Live Delivery
Guaranteed.

J.M.MALONE & SON ENTERPRISES

25 Years Expenence in Fish Husbandry

Highway 31 South
Box 158-0
Lonoke, AR 72086
Phone
501-676-2800

THE WHITE AMUR




slowly lowered through the water
column, the blades cut a core
through the vegetation. When the
device reaches the lake bottom,
doors on the bottom of the cylinder
are closed to contain the sample.
The sampler is totally powered by
hydraulics and is transported on a
large pontoon boat. Under proper
conditions, 100 samples per day can
be taken, thus making lake biomass
surveys rapid and practical.

tion biomass.

large natural lake situation. We also
hope to learn much information
about the biology of the various
plants in the lake, such as, maxi-
mum attainable weights and densi-
ties, growth rates, seasonal changes,
responses to environmental factors
and competition between different
species. Of particular interest would

This device is used for taking samples.

In Lake Conway, approximately
200 samples per month are taken at
fixed points along 18 transects
across the lake. Sixteen underwater
sampling plots are also placed in
representative types of vegetation.
These plots are sampled each month
by a diver. Species composition, stem
number, plant height, and number of
leaf nodes are among the parameters
noted by the divers. Vegetation
mapping and aerial photography
are also being used to record
changes in the distribution of plants.
After the data are collected, they are
forwarded to the WES computing
center in Vicksburg for analysis.
The results are then returned for in-
terpretation by the researchers.

From this investigation of the
aquatic plants we hope to discover
the rate of consumption (control)
and feeding preferences of the amur
in a large lake system. Such infor-
mation is known from laboratory
experiments. However, it is not
known if these studies are valid for a

ELDRED, NEW YORK 12732

B —

A flat pontoon boat of this nature makes an excellent work platform for sampling vegeta-

be the method and rate by which hy-
drilla spreads and dominates a lake.

In addition to vegetation research,
we hope to evaluate current survey
techniques, develop new more effec-
tive ones where necessary and estab-
lish these as the standard methods
used in vegetation control, research
and application.n

AQUASHADE

AQUATIC PLANT GROWTH CONTROL

Fow low light intensity
TO REDUCE REINFESTATION
OF HYDRILLA

It is non-toxic
And also turns water

A NATURAL BLUE

AQUASHADE INC., P.O. BOX 198,

(914) 557-8077




Union Carbide aquatic herbicides.
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to make your lakes and streams

look like the day they were created.

Weeds in lakes and streams are
more than ugly. They can drive out
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property values.
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lily, yellow water lily, water shield,
water chestnut and coontail weeds.
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brush, and cattails under control.
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Any herbicide can be harmful if 1mproperly" 352

using.

UNION
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continued from page 6

near the surface, forming what is
commonly called “scum.” In many
cases, this scum is composed of the
blue-greens, Microcystis and
Anabaena.

This stratification of algae on the
surface blocks sunlight to lower
levels of the lake, concentrates oxy-
gen in the upper levels, and increases
water temperatures at the surface.
During the day, oxygen can become
supersaturated near the surface and
deficient at the bottom of the lake.
At night, respiration of this algae
bloom decreases oxygen levels
drastically.

An overcast day would further de-
crease oxygen levels even lower due
to decreased photosynthesis rates
and increased respiration rates of the
algae. Several cloudy days would
cause oxygen levels to be deficient,
resulting in a fish kill. During June,
1979, three fish kills were observed
during the same time period under
these conditions in different areas of
northeast Florida.

This problem can usually be elimi-
nated by a partial herbicide control
of the algae in a two or three applica-
tion program. These treatments will
allow light penetration in a greater
portion of the water column, de-
creasing the diurnal fluctuations of
oxygen levels.

Complete algae control would
eliminate oxygen production through
photosynthesis and would increase
algae decomposition resulting in in-
creased BOD and a fish kill.O

AMERICAN ASSEMBLY CONFERENCE

ON MANAGEMENT AND CONTROL

OF AQUATIC WEEDS RECOMMENDS
MAJOR CByHANGES

Arnett C. Mace, Jr.

The over 90 participants of the
American Assembly Conference on
Management and Control of Aquatic
Weeds in Florida strongly recom-
mended major changes in statutes,
rules and permits, operations, re-
search and funding at the conclusion
of this two and one-half day confer-
ence. These participants representing
various agencies, institutions and the
private sectors discussed policy issues
for two days prior to concluding
with these recommendations on
policy issues pertaining to: 1) stat-
utes, rules, and permits; 2) opera-
tions; 3) research; and 4) funding.

This conference began with com-
ments from Colonel Robert M.
Brantly, Executive Director of the
Florida Game and Freshwater Fish
Commission, Dr. Elton Gissendan-
ner, Executive Director of the Florida
Department of Natural Resources,
Mr. Jay Landers, former Interim Ex-
ecutive Director of the Department
of Natural Resources; and Ms. Vic-
toria Tschinkel, Assistant Secretary
of the Department of Environmental
Regulations. Each spoke to the in-
creasing magnitude of aquatic weed
problems in Florida and the “Sunbelt”

states, the need for clarification of
agency responsibility, and objectives
of the conference. Four discussion
groups focusing on the four major
policy issues were led by Harold
Brown, Thomas Lawton, Jr., Hal
Scott, and Jim McGehee.
Recommendations which ema-
nated from these discussion groups
were reviewed by the entire delega-
tion and very strongly supported by
a final vote; however, it should not
be assumed that every participant

subscribes to every recommendation.
(0]

1/
Director, Aquatic Weed Research Center and School of
Forest Resources and Conservation, Institute of Food
and Agricultural Sciences, University of Florida,
Gainesville, FL 32611

You Are Invited
To Join FAPMS
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124 S. Tennessee Ave..
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Lakeland, Fla. 33801

Spra Mate — Invert Adjuvants
Nalquatic Polymer

Delavan Spray & Safety Equipment

AVAILABLE IN 14 DISTRIBUTION CENTERS

Marianna, Alachua, Vero Beach, Wauchula, Ellenton, Fort Myers, Belle Glade, Boynton Beach,
Homestead, Naples, Immokalee, Plymouth, Plant City, Hastings

Asgrow Florida Company
subsidiary of The Upjohn Company

Aquatic & Non-Crop Herbicides — Banvel-720, Roundup, Komeen




GOOD NEWS FOR
AQUATIC WEED FIGHTERS:

DUAL HERBIGII]E APPLIBATIUN Tl]ﬂlS THAT WORK

Nalco-Trol® and Nalquatic® are good news
for the aquatic weed control specialist. Bad

news for troublesome aquatic weeds like
hyacinth -and hydrilla.

When applying herbicide to terrestrial
or floating weeds, Nalco-Trol drift retar-
dant and deposition aid delivers more
herbicide to the treatment area—better
deposition and coverage, minimum drift.
For submerged weeds, new Nalquatic

navrca Trademarks of Nalco Chemical Company

aquatic herbicide carrier puts the herbicide
on the weed surface and sticks it there for
maximum contact effect.

Nalco-Trol and Nalquatic— the most
effective herbicide application tools the
professional aquatic weed control specialist
can use, Both can be applied with all types
of aerial or surface equipment. Get com-
plete details and use directions by request-
ing our free Nalco-Trol and Nalquatic
product bulletins,

]

NALCO

NALCO CHEMICAL COVIPANY
AG PRODUCTS DEPARTMENT

2901 BUTTERFIELD RD., OAK BROOK, IL 60521 11



12

3RD ANNUAL FAPMS MEETING The Forida Aquatic Plant

Management Society, Inc., would
WAS TREMENDOUS SUCCESS like to extend a special thanks to
the Orange County Sportsmen
Association for the use of its picnic
area and the following Kentucky
Country Fried Chicken stores for
donations they made of plates and
utensils-
436 S. Lake Barton Rd.
— Doug Wright, Mgr.
1800 S. Orange Ave.
— Carol Supyer, Mgr.
1310 W. Colonial Dr.
5912 S. Orange Blossom Tr.

The third annual meeting of the
Florida Aquatic Plant Management
Society was tremendous. An excel-
lent program provided the attend-
ance with recent developments in
aquatic plants management. One of
the highlights was the panel discus-
sions in which experts in the field
responded to hours of questioning
from the membership.

The barbecue dinner could not be

. . . . Clarke Hudson and Gordon Baker capitalized ~— Trace Goodwin, Megr.
SurpafSSEd.PNl(ikKSaSSI(C:, ‘{Vlth LaSSlSt— on an opportunity to discuss business infor- 1045 S. Orange Blossom Tr.
ance from Paul King, Carlton Layne, .01y, — Lee Hamilton, Mgr. 0

Larry Maddox and many others,
provided a delicious meal.

The Society now has 347 paid
members with approximately $5000
in its treasury.

BB GARwARL -

R

\_-‘- -
-
-
=
i Registration lines -+ &
Qur past president, Harold F. Brown, did an were long.
outstanding job in the office during his term However,
which was climaxed by the success of this through the
meeting. hard work of Mrs. Dee Brown, Carlton Layne and Tom and Judy Minter, all went smoothly.

WOODBURY CHEMICAL COMPANY

... PROFESSIONALS AT WORK FOR YOU . ..

Featuring:
the

VISKO-RHAP’

Spray System

At Woodbury Chemical Company we offer our
customers an easy, comfortable, NO-HARD SELL

approach. MINNESOTA WANNER

We’d rather impress you with our knowledge, our Pumping and Spraying Equipment
professional sales staff, our excellent service in
fulfilling customer needs; and our competitively-

priced merchandise. We feel our professionalism WOODBURY CHEMICAL COMPANY
speaks foritself . . .. ... WORKING FOR YOU

and

Call Us For All Your Aquatic Herbicide Needs

P.O. Box 5016 P.O. Box 1075 P.O. Box 4319
Tampa, Fla. 33675 Mt. Dora, Fla. 32757 Princeton, Fla. 33032

(813) 247-3621 (904) 383-2146 (305) 247-0524
W.A.T.S. 800-282-2719 W.A.T.S. 800-342-9234 W.A.T.S. 800-432-3411




LA The next time you bid /"
N Vlaquatic weed control,

&l Talk to the people who [
ttheir feetwet.

T Peanit Pros.

The Pennwalt pros—professional aquatic weed control
specialists who know pondweeds from Potamogeton
- amplifolius to Potamogeton zosteriformis and all algae.

That's because they're out there with you. Surveying
lakes, canals and waterways to help you provide the
most effective and economical treatment recommenda-
tions.

If you're a commercial applicator, that's the kind of
backup you need when you put a bid out. And if you're a
water management official, it's the kind of support you
need to make sure each contract is executed according
to your specifications.

But there's a lot more to Pennwalt's aguatic commit-
mentthanour professional people, who know and under-
stand your problems.

There's one of the most complete lines of aquatic
herbicides and algicides in the business. Products that
have an important role to play in almost every water
management program.

For more information about our line of aquatic herbi-
cides and for the name of the Pennwalt pro nearest you,
contact: Pennwalt Corporation, Agchem Division, 1630
E. Shaw, Suite 179, Fresno, CA 93710 (209) 226-8400.

S

‘/ Pennwalt Aquatic Herbicides—products to solve
/lough weed control problems.

= FENNWALT

CHEMICALS ® EQUIPMENT
HEALTH PRODUCTS
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THE USE OF AQUASHADE TO CONTROL
THE REINFESTATION OF HYDRILLA AFTER

HERBICIDE TREATMENT

See Contents Page
for “Literature Cited”,

John A. Osborne

Department of Biological Sciences
University of Central Florida,
P.O. Box 25000, Orlando, Florida 32816

ABSTRACT

After an autumn application of
herbicide (Hydrothol 191), Aqua-
shade (an inert blue dye) was suc-
cessfully used to control hydrilla re-
infestation from tubers and turions
in a 0.41 ha test pond in Central
Florida. Aquashade was maintained
in the pond (2-3 ppm) in order to re-
duce incoming red light to 1-3% of
full sunlight intensity at a depth of
1.0 m. Complete elimination of hy-
drilla was achieved by spring (May)
and this control was maintained
throughout summer. Sprouting
tubers were not found in the test
pond until the end of the study
when the concentration of the dye
declined below 1.0 ppm and the
amount of light (especially red
wavelengths) increased. No signifi-
cant differences were found between
seasons for tuber density although a
significant decline in turion density
was observed from winter through
summer. The use of Aquashade
(after an autumn herbicide applica-
tion) is recommended for control of
hydrilla reinfestation in suitable im-
poundments which have a perpetual
weed problem.

INTRODUCTION

The subterranean tuber, and to a
lesser degree, the axillary turion have
long been recognized as the primary
causes of hydrilla (Hydrilla verticil-
lata Royle) reinfestation after the ap-
plication of herbicide and/or during
the onset of spring (5,7, 9, 11, 12, 15,
16, 17). Hidden in the hydrosoil, the
tubers are protected from the herbi-
cide that is applied to the overlaying
water and is in contact with the par-
ent plant (15). Regrowth from the
tubers usually follows in a few weeks
after the application of herbicide,
and in many instances requires a sec-
ond or even a third application.

Tuber formation on the roots of
hydrilla is seasonal in Florida and
elsewhere (1, 5, 6, 12, 17), and prin-
cipally occurs during autumn in
northern, temperate regions with the
onset of short daylengths (13 hr.
sunlight day?) (17). In North Florida,
peak tuber production is between

October through April; no tuber
production occurs during mid-
summer (6). In South Florida, tuber
formation is year round (17). While
tubers generally form during periods
of colder water temperature, it has
been suggested that water tempera-
ture does not influence tuber forma-
tion (17). Tuber densities as high as
3X10° ha® have been reported (1, 7).
Generally, tubers are from ten to
twenty times more abundant per unit
area than turions, thus tubers are the
dominate reinfestation mode (5).
While the longevity of tubers and
turions is unknown (7), the presence
of these propagules in lake sediments
is suspected to be longer than ten
years.

Tuber germination usually occurs
in spring and requires exposure to
light and low CO, concentration (1).
When tubers were sprouted under
various wavelengths of light and dif-
ferent air regimes by Miller, et al.
(14); only light was found to have a
stimulatory effect. While sprouting
of the tubers was not significantly af-
fected by light wavelengths, it has
been suggested that red light may
stimulate propagule sprouting more
so than shorter wavelengths (14).
Germination of tubers occurs in very
low light intensities, but generally
the light flux is higher than 12-20
#einsteins m? sec! for sprouting (2).
The lowest light irradiance in which
hydrilla can function photosyntheti-
cally is 10-12 fceinsteins m? sec' (2,
14) which is typically less than 1.0%
of full sunlight (5, 12). Stored nutri-
ents in the tuber will generally sup-
port sprout growth for 85 days or
longer in the absence of light (9, 15).
The optimal.temperature for propa-
gule germination is between 15 and
35 C (6).

While light reduction in natural
waters has been advocated for the
control of algae and rooted aquatics
(3, 4, 8, 10, 13), the reduction of un-
derwater light to control the reinfes-
tation of hydrilla by restricting the
germination of tubers and turions has
not been attempted. This study serves
as that demonstration. Operation-

ally, control of hydrilla regrowth
would provide fewer herbicide treat-
ments and lower the cost of plant con-
trol, annually, in suitable environ-
ments.

METHODS AND MATERIALS

A 0.41 ha pond, located in Or-
lando, Florida, with a heavy infesta-
tion of hydrilla was treated with
Hydrothol 191 at double strength
(10 gal/acre) on October 5, 1978, to
remove the parent hydrilla popula-
tion. Aquashade (an inert blue dye)
was added to the pond on October
7, 1978, and was maintained at a
concentration of nearly 2.0 ppm
throughout the remainder of the
study. The concentration of the dye
was determined spectrophotometri-
cally on a monthly basis using a
Beckman Model 26 scanning spec-
trophotometer. The peak absorb-
ance for Aquashade (630 nm) was
used to determine the concentration
from a standard curve; organic col-
oration which absorbs light in the
blue region of the visible spectrum
did not interfere with this procedure
(Figure 1).

Water temperature, Secchi disc
transparency, and relative under-
water light measurements were
taken within the water column on a
bimonthly schedule. Light measure-
ments were taken using a Kahl sub-
marine photometer, Model 268 WA
300, and intensity paired colored
glass filters for blue, green, and red
light.

Tuber and turions were collected
bimonthly from 12 random stations
in the pond with a 0.0225 m? tall-
form Ekman grab with additional
lead weights (4 kg). The bottom sedi-
ment was seived through a #30 brass
screen to remove the tubers and
turions; these propagules were picked
from the remaining sediment under
magnification and light.

Hydrilla growth was monitored by
producing a strip chart recording of
the bottom and vegetation using a
Raytheon recording fathometer (ac-
curacy = 0.25 m). The percent fre-
quency of occurrence for hydrilla
along two parallel transects in the



pond was determined from the pres-
ence and absence of vegetation sig-
nals on the strip chart. Recordings
were made with the fathometer
bimonthly.

RESULTS AND DISCUSSION

Aquashade was applied to the test
pond immediately after the herbicide
application to aid in the reduction of
the parent hydrilla population. An
application rate of 1.0 gal acre ft! of
liquid Aquashade produces a 3.0
ppm concentration. While the con-
centration of the dye varied from 1.5
to 3.5 ppm in the pond throughout
the study (Figure 2), much of this
variation was due to dilution rather
than by photo-oxidation. The dye
holds its concentration for approxi-
mately three months during exposure
to light. The largest decrease in the
dye concentration resulted from
heavy rains during January and May.
While no attempt was made to spread
the dye evenly during its application,
similar concentrations were found
throughout the pond after 24 hr.

Aquashade is most effective in
reducing red light (Figure 1) but does
absorb at all wavelengths of the visi-
ble spectrum. Since humic stained
natural water absorbs blue light at a
greater rate than red light, the addi-
tion of Aquashade in organic stained

3.2 C in July. There is little doubt
that the prolonged and persistent
thermal stratification of the experi-
mental pond was induced by Aqua-
shade limiting solar light pene-
tration.

The percent frequency of occur-
rence for hydrilla declined exponen-
tially from November through May;
no hydrilla was found in the pond
(even in shallow water less than 1.0
m) from May through September.
In comparison, after an October ap-
plication of herbicide in the pond
during the previous year, hydrilla
regrowth was pronounced by March
(Orange County Pollution Control,
personnel communication).

While the density of axillary
turions declined substantially
throughout the study, tuber density
remained unchanged (Table 2). Ger-
minating tubers and turions were

only found at the end of the study
when the dye concentration became
less than 1.0 ppm. No significant
difference (P = 0.05) was found be-
tween the mean tuber density for
winter and summer.
SUMMARY

Aquashade can be used effectively
to control hydrilla regrowth from
vegetative propagules when the dye
is applied at rates generally higher
than 2.0 ppm before spring and fol-
lowing a herbicide application. In the
neotropics, the application of the dye
should immediately follow the herbi-
cide treatment. Impoundments lack-
ing effluents are most suitable.
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Table 1. The depth of 1% full sunlight for blue, green, red, and visible spectra and Secchi disc

transparency in the experimental pond.

Depth (m)
Visible Blue Green Red Secchi disc
November, 1978 1.59 1.16 1.82 1.00 1.59
January, 1979 0.87 0.76 0.85 0.89 0.50
March 1.14 1.25 1.26 1.30 0.80
May 1.35 1.46 1.53 1.17 0.94
July 1.39 1.18 1.41 1.23 1.05
September 1.53 1.05 1.59 1.62 1.05

Table 2. Mean density of hydrilla tubers and turions in the experimental pond. The standard

water results in a nearly equal reduc- error of the mean is presented in parenthesis.

tion of blue and red light. Such was

the case in the experimental pond; S s mber(sn; turions m

: ovember, 73 (31 906 (283)
the depth of 1% sunlight was nearly Jamuary, 1979 81 (22) 539 (20n)
the same for blue and red light when March 59 (22) 238 (69)
the dye concentration was from 2.5 May 22 (18) 88 (29)
to 3.5 ppm (Table 1). When the dye July 92 (26) 132 (77)
concentration was allowed to dilute ~ September 121 33) 66 (19)

toward the end of the study, the sl
depth of 1% sunlight for red light in-
creased. The amount of light at the
bottom of the pond (2.0 m) was much
lower than required for hydrilla
photosynthesis. The maximum per-
centage of red light that was found at
2.0 m was 0.08% ; that found for blue
light was 0.18%. Secchi disc trans-
parency was usually less than 1.0 m oL . . | . . . . .
(Table 1). 350 400 450 500 550 600 650 700 750
Surface temperature in the pond Wavelength nm
was similar to that in other Central

>

- Figure 1. Absorbance curve for Aquashade for
the visible light spectrum.

Absorbance

Florida lakes Surface temperature 100 Figure 2. ;l'he percent frequency of occurrence 1%°
or hydrilla and the mean Aquashade

ranged from 15.0 to 31.8 C through- sol concentration in the experimental lao

out the study. Bottom water tem- pond, October, 1978 — September, Y

peratures at 2.0 m were always 1 ol 1979. A :

lower than surface water tempera-
tures, even during fall, winter, and

Hydrilla
wdd
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% Frequency of occurence

; . 40 e N 420

spring when monomictic lakes in 4 o - )

Central Florida are generally homo- 20k o dw

thermal. Water temperature was 1.1 "o

C lower at the bottom than at the ob—! ! A a_lo
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surface in January and was lower by 1978 1979
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