In order to prevent such injuries,
managers perform a variety of
cultural practices. “We aerate often
in order to eliminate compaction,”
says Dunn. “Grass is mowed
according to sport and weather
conditions.

“We try to keep turf areas even
and consistent,” Marchesano says.
“We have been replacing old brass
heads with new plastic pop-up
rotors.”

“We have formal and informal
inspections on a scheduled basis as
part of the department of safety
program,” says Walter Stasavich,

superintendent of parks in
Greenville, N.C.

A standard?
Respondents varied in their opinions
of setting a standard for natural
fields. “I would like to have a
national non-profit organization (not
government), research, develop, and
promote standards,” Stasavich says.

“I do not believe an effective
determiner could be set up which
would hold up in court,” disagrees
Gross.

“Ideally, yes, but it's not practical
in our case,” says Jack Cook, a high

school grounds foreman in Ferguson,
Mo. “We have neither the time nor
funds available to correct problems.”

“Yes, it would reduce injuries
and allow athlete’s some constitency
(practice fields vs. playing fields),”
says Marchesano. “This could be
done by possibly an egg drop test or
some type of pressure compaction
test.”

Field management problems may
vary between warm-season and
cool-season turf areas and depending
on the soil type, but most managers
face the same challenges.
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Most greensmowers can live
up to your highest expectations.
But only the industry leader, the
Greensmaster 300, can live up to
your lowest.

No matter what your height
of cut requirements are, the
Greensmaster 300 measures up.
Or measures down. That means
cutting versatility from as low as
3/32" up to 11/16" Just what
you need to cut your greens
to tournament stan-
dards and deliver a
precision cut to ap-
rons and tees as well.
New cutting units
and Toro's
Variable Speed Kit.

NEW 5 and
11 blade
cutting units

The perfect combination
for a precision cut.

What makes the
precision cutting of the
Greensmaster 300 possible?
The correct choice of cut
ting blades for your desired
huvlu of cut. Our new 5

and 11 blade cutting units,

and our proven

rfes

N
)

8 blade
unit, give you the
capacity to cover

_ the entire hLl”hl

& of-cut
N

y, ) range for
the truest

ball roll of
all. This precision
cutting is achievable

in combination with
Toro’s exclusive Variable
Speed Kit. It allows you
to select a consistent
ground speed while
maintaining a constant,

~ 7’3\ even clip.
L \C - [[Cp
—DO\Y

Single-hand

bedknife adjust
ment knob

Another exclusive
feature for varying
cutting conditions.

The Greensmaster 300 also
features an exclusive cutting unit
attitude leveling adjustment through
its rear roller. This lets you set the
correct attack angle of the bedknife
for varying cutting conditions.
Additional cutting versatility
at the flip of a handle.

With Toro's quick height-of-



cut kit you can easily change your 300 than any other riding local Toro distributor for addi-
height-of-cut to 5 different levels.  greensmower in the world. And ~_ tional information or a

demonstration. Or write
The Toro Company,

Each flip of the handle alters the =~ why you should, too. For /
height-of-cut by .100 inch within  precision cutting, only $

a total range of 1/2” above the the Greensmaster 300 Commercial

cutting unit bench setting, lives up to your lowest ex- Marketing/Dept.
For further versatility and pectations. And G3, 8111 Lyndale

productivity, Toro provides a full in a profes- Ave. So. Minnea-

range of bedknives, rollers, combs  sion like
and brushes. Plus options that in-  yours,
clude direct suspension, that's the

thatchers and spikers. height ’ rm
of accom-

polis, MN 55420.

Put them all
together and it’s (="=——2 plishment.
easy to see why More infor-

Greensmaster 300

more Golf Course mation available The professwnals
Superintendents from your Toro that keep you Cll[ﬁﬂg
depend on the Distributor. s A o e
Greensmaster Quick height-of-cut adjustment. Contact your trademarks of The Toro Company

Circle No. 150 on Reader Inquiry Card



MANAGEMENT

AQUATIC WEED
CONTROL

Use of aquatic herbicides is just one of five means of
controlling water weeds. But three cooperative extension agents in Florida
think it offers advantages the others don't.

here are five major means of
I aquatic weed control:
@ by fertilization;

® by drawdown;

® with mechanical devices;

@ with biological controls; and

@ with chemical controls.

The following information was ex-
cerpted from “Weed Control in Aqua-
culture and Farm Ponds” by D.D.
Thayer, W.T. Haller and J.C. Joyce of the
Florida Cooperative Extension Service.

Fertilization

The theory behind a pond fertiliza-
tion program is that phytoplankton
(microscopic algae) populations in-
crease as a result of the controlled ad-
dition of fertilizer nutrients until light
penetration is reduced below the
level required for growth of sub-
mersed weeds.

Before beginning a fertilization
program for weed control, consider
the following:

1) Once a fertilization program has
begun, you must always continue the
program or face possible severe weed
problems.

2)Some weeds, such as hydrilla, have
been shown in Florida to out-compete
phytoplankton communities for nutri-
ents, thereby making the weed problem
worse. It is therefore imperative that fer-
tilization should not be initiated until
current weed infestations have been to-
tally controlled.

3) If the fertilization of a pond is in-
tended to be used to stimulate food pro-
duction in an aquaculture pond, then
additional weed control with herbicides
or with weed-eating carp
Ctenopharyngodon idella may be bene-
ficial.

Most fertilization recommendations
suggest adding inorganic fertilizer every
two weeks until a shiny object placed 18
inches below the surface is no longer
visible. Once this level of phytoplankton
is obtained, maintain that level with pe-
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An aquatic plant harvester clears weeds from therlake—;; surface.

riodic fertilization. The optimum pH
should be at least 6.5 or higher, and lim-
ing may be required prior to fertilization.
The best time of year to begin a fertil-
ization program is in the spring before
aquatic weeds have begun to grow.

Drawdown

Water level fluctuation or pond draining
can be used very effectively if the condi-
tions are favorable. Exposing the bottom
of the pond to the atmosphere will solid-
ify suspended mud and consolidate bot-
tom sediments to a watertight condition.
Excessive nutrients suspended in the
water column will be diluted as a result
of the water exchange.

In order to have a successful draw-
down, you must leave the water level
down long enough to desiccate and kill
submersed plants. An incomplete draw-
down may have little to no effect, and
some plant species that are not suscepti-
ble to drawdown may spread into the
de-watered lake bottom more easily.
Cattails are often opportunistic and may
establish during extended drawdowns.

The consolidation of bottom muck by
drying should also improve fish spawn-
ing and nursery areas. Drawdowns also
increase options for chemical weed con-

trol. Some herbicides are only labeled
for use on drained pond bottoms; treat-
ments at this time often provide several
years of weed control because the her-
bicides are bound in the bottom sedi-
ments.

Mechanical control

Mechanical control involves the
physical harvesting of vegetation by
hand or with specifically engineered
equipment. For the owner of a small
pond, mechanical control can be help-
ful for removing small populations of
nuisance plants.

While the simplest mechanical
harvesting devices are often the
cheapest and often highly effective,
commercially-made harvesters de-
signed specifically for aquatic weed
management are available. The har-
vesters vary in size from simple
hydraulic sickle-bar cutters powered
by a 5 hp engine and mounted on the
front of a pontoon boat to 10,000-capa-
city harvesters which convey cut veg-
etation on board for transport to
shoreline dumping sites.

Biological control
Ideally, the best weed control agent is
continued on page 36



Troubled
waters?

Otterbine Aerators
The prescription for troubled
breathing, poor circulation, and
changing temperatures in ponds
and lakes is practical engineering
that is esthetically pleasing.
These aerators range in power,
circulating from 600,000 to 20
million gallons of water in a

Otuterbine Aerators mect
the water management needs
of golf courses, parks, recrea-
tional lakes, office develop-
ments, and residential con-
dominiums. Call or write for
more information:

Barebo Inc.
24-hour R.D. 2, PO. Box 217
period. Each Emmaus, PA 18049
complete, turnkey system is
delivered fully assembled; no
special pump; or foundations E 15/965'6018
are required

Striking patterns begin with
the Starburst, Rocket, Sunburst,
Constellation, or Phoenix
working alone or mingled
together. Add the Otuterbine
Fountain Glo™ lighting system
for spectacular evening display
as well as security or the Rock
Float Cover for the illusion of
natural spray.
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When you need parts,
golf’s top pro puts you

back on course in a hurry.

With Jacobsen support behind
you, you can spend more time
on the course and less time wait-
ing for parts.

As part of the strongest support
network in the industry, your
Jacobsen distributor stocks
most commonly requested gen-
uine Jacobsen parts. So you can
pick up your top-quality, high-
performance replacement parts,
immediately. And have your
equipment up and running at peak
efficiency in almost no time.

If by some chance your distribu-

tor doesn't have the part you
need in stock, or, for those emer-
gency orders that absolutely can't
wait, he can order same-day, air-
freight drop-shipment from the
factory. This TimeSaver program
of ours provides you with a parts
fill rate that's second to none
Plus, ongoing training programs
and field service clinics arm your
Jacobsen distributor with the lat-
est technical information, assur-
ing you of the highest quality after-
market service in the industry.
After all, there's more to being

Circle No. 157 on Reader Inquiry Card

golf's top pro than building the
industry’s finest equipment.

So contact your local Jacobsen
distributor, today. Put the indus-
try's strongest support network
to work for you. And spend more
time on course, less time wait-
ing for parts

JACOBSEN

lacobsen Division of Textron Inc
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Hydrilla can spread by plant
fragments, underground stems, seed,
leafbuds or buds on underground
stems.

one that keeps weed pests restrained
naturally. Many native plants have
biological restraints that keep them
from growing prolifically.

Years of research are required to
ensure that the introduced organism
does not become another dangerous
pest. Most biological organisms will
not eradicate the host plant, but will
instead reduce the plant’s potential to
become a serious pest.

Insects and plant pathogens —
Over the years, insects have proven to
be the most popular biological control
agents due to their high degree of host
specificity.

The alligatorweed flea beetle
(Agasicles hygrophila), discovered in
South America and introduced into
the United States in 1964, is the best
example of an extremely successful
biocontrol program using insects.

The waterhyacinth has had several
biocontrol agents to help reduce its
prolific growth. However, unlike al-
ligatorweed, these biocontrol agents
don't appear capable of quickly con-
trolling the plant. Two waterhyacinth
weevils (Neochetina eichhorniae, N.
bruchi), the waterhyacinth mite
(Orthagalumna terebrantis) and
fungus (Cercospora rodmanii) can
often be found associated with the
plant.

Herbivorous fish — Numerous ex-
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Cattail is an emersed plant which
must be controlled by chemicals
such as glysophate.

otic fishes around the world are re-
ported to consume aquatic vegetation.

Of the fishes examined to date, the
grass carp appears to be the best can-
didate for aquatic plant control in a
variety of situations and climates, and
may provide the only practical control
method for water bodies where her-
bicides cannot be used. This fish has
provided excellent control of sub-
mersed plants, filamentous algae and
small floating plants such as duck-
weeds.

The grass carp is used by Arkansas
and other states for this purose in nat-
ural lakes and has been researched by
a number of other states. Florida has
conducted research and has approved
the use of the triploid grass carp,
which has three sets of chromosomes
as opposed to the normal two sets and
is thus sterile.

The three possible management
strategies using grass carp:

1) complete vegetation removal
within one to two years with a heavy
stocking rate;

2) winter stocking, before the
spring growth of weeds begins, using
fewer fish to maintain a lesser amount
of vegetation in the system and in-
creasing the grass carp population as
needed; and

3) integrated control using chemi-
cal treatments to obtain desired levels

A VIRUS TO
LIVE WITH

Research using a virus to biologically
control a certain type of noxious blue-
green algae has shown promising re-
sults, says an aquatic microbiologist
with the Institute of Food and Agri-
cultural Sciences (IFAS), at the Uni-
versity of Florida in Gainesville.

E. J. Phlips, Ph.D., a researcher in
the Fisheries and Aquaculture De-
partment, has isolated a virus effec-
tive in controlling one species of
microcystus blue-green algae. He
hopes to isolate a number of other vi-
ruses by the end of the year.

Phlips and his staff collect water
samples from sewage systems, pol-
luted lakes and waterways through-
out the state searching for viruses
which kill only blue-green algae.
Phlips tests these viruses with the al-
gae in his lab, since the two rarely
exist together in the water.

Herbicides have been the most pop-
ular method for controlling aquatic fo-

continued on page 40

quickly and stock grass carp to main-
tain this level.

Chemical control

Controlling aquatic plants with her-
bicides is the most commonly used
method of weed control. Chemical
weed control has several advantages:

@ Herbicides may be directly ap-
plied to undesirable vegetation, offer-
ing a high degree of selectivity and
leaving desirable levels of vegetation.

@ Pre-emergence application of ap-
propriate herbicides can provide
early weed control. This may be used
to promote desirable vegetation with-
out competition during critical early
growth stages.

@ Herbicides reduce the need for
mechanical control which can in-
crease turbidity and affect fish popu-
lations.

@ Erosion may be reduced by pro-
moting the lower growing grass spe-
cies for cover.

® Many weeds, especially peren-
nials, that cannot be effectively
controlled by other methods are
generally susceptible to herbicides.

® Routine use of herbicides un-
der a maintenance program usually
reduces the cost of weed control.

For chemical aquatic weed con-
trol agents, see the accompanying
chart. LM



““One of my employees ran the mower into the lake.
My wife totalled our new Volvo. And my daughter just dyed her
hair purple. But what really concerns me is Pythium.’
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There’s one sure way to avoid worrying about Pythium.
Use Subdue® fungicide. Subdue stops Pythium on contact.
And once absorbed by grass roots, Subdue protects your

turf against further attack for up to three weeks. So don t
let Pythium get you down. Get Subdue. Because you’ve

got other things to worry about. CIBA—GEIGY
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1987 CIBA-GEIGY Corporation, Ag Division, Box 18300, (
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10 reasons why you
should ask for a
Continental R-Series
engine

High performance, Ion&l)ife equipment.
design — that’s what the Conti- Ask for Continental R-Series
nental R-Series liquid-cooled engines from Teledyne Total
engines from Teledyne Total Power, with over 5,000 distrib-
Power can offer you. utors and service centers in over
Take a look at the counter- 90 countries ready to serve you.
weighted spheroidal cast iron Send for your free ““Reasons
crankshaft with five main bear- Why" brochure today: Teledyne
ings and forged steel connecting Total Power, P.0. Box 181160,
rods. ..right down to the cast Memphis, TN 38181-1160,
iron cylinder block and crank- 901/365-3600, Telex:
case, you can depend on the 462-1058 (ITT)
quality to keep up with your

forced water recirculating cooling
assures long engine life

intake and exhaust valve seat
inserts are dependable

i:ast iron crankshaft
gives smooth
performance

cast iron crankcase
is durable

precision rod and main bearings

fo steel connecting rods
are trouble free 2 .

take heavy loads

full flow lubrication system
gives reliable service

“/¢ TELEDYNE
TOTAL POWER

3409 Democrat Road e Memphis, TN 38118
Call toll-free: 1-800-932-2858
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A VIRUS TO
LIVE WITH

from page 38

liage, but Phlips says, “Viruses are a
more attractive alternative because
they are specific to algae.”

Phlips has conducted his research
for the last six months with the help of
a $20,000 grant from the U.S. Depart-
ment of Agriculture, part of a larger
grant for the Center for Aquatic Weed
Control. Similar research has been
conducted in the Great Lakes region
and New England with promising re-
sults, Phlips adds.

His studies have been directed in
part toward lyngbya, one type of blue-
green algae found in Florida. “It forms
a very dense, thick mat on the bottom
of lakes, produces a bad odor and is
reputed to produce toxic substances,”
Phlips said.

Algae breeding grounds are en-
hanced by sewage, runoff and indus-
trial waste dumpage into lakes and
canals. Light intensity, rainfall, tem-
perature, carbon dioxide and oxygen
levels also affect the algae. Phlips
hopes viruses will biologically control
the algae and replace or reduce the
present use of herbicides and
harvesting.

“Alot of blue-green algae are toler-
ant of herbicides, so a high concentra-
tion is used to achieve effective con-
trol,” Phlips said. “Herbicides are also
general in their action, so they kill off
good blue-green algae with the bad,”
he said.

He has been examining existing vi-
ruses specific to certain harder-to-
control blue-green algae. “It remains
to be seen how many more we will
find and how effective they will be,”
Phlips notes.

After isolating a virus, Phlips says,
the next step is to determine the dose
requirement and longevity of the
virus.

“Our ultimate goal is to establish a
collection of the major bloom-forming
species of blue-green algae,” Phlips
says, ‘“‘and use this as a basis for work
on the development of biocontrol
technologies.”

He and other Center researchers
have also been experimenting with
controlling algae by controlling the
nutrient input in lakes and also by
controlling the lake environment,
done by either adjusting the pH,
oxygen content or the presence of
competing species, such as her-
bivorous fish. Further studies on
Florida lakes are necessary before
the effectiveness of these methods
can be assessed. LM



