chemical must be provided.

SECTION 323 requires that chemi-
cal information withheld from the
public as a trade secret must be made
available to health professionals for di-
agnostic purposes and emergency as-
sessment activities. In these cases, the
person receiving the information must
be willing to sign a confidentiality
agreement with the facility.

SECTION 325 provides for enforce-
ment procedures and penalties as fol-
lows:

¢ Civil penalties for owner/opera-
tors not complying with emergency
planning requirements.

* Civil, administrative and criminal
penalties for owner/operators not
complying with emergency notifica-
tionrequirements following therelease
of a listed hazardous substance.

¢ Civil and administrative penalties
for owner/operators not complying
with reporting requirements in Sec-
tions 311, 312 and 313.

e Civil and administrative penalties
for trade secret claims that are ruled
frivolous.

¢ Criminal penalties for disclosure
of trade secret information. n!

Banner re-labeled for Florida

Banner, a fungicide manufactured
by Ciba-Geigy, has now beenapproved
fordisease control onall bermudagrass
in Florida except on golf greens when
temperatures exceed 90° Fahrenheit.

The label amendment was one of
several for Banner announced by the
U.S. Environmental Protection Agency
Jan. 4.

In addition, Banner’s watering-in
statement has been amended to ad-
dress recommendations on a case-by-
case basis. For example, to control soil-
borne diseases, the new label suggests
watering Banner in shortly after appli-
cation. To control foliar diseases, the
sprayed area should be allowed to dry
before irrigating.

“These label amendments are en-
couraging,” said Dr. Doug House-
worth, Ciba-Geigy turf and ornamen-
tal products manager for technical
support. “We will continue research
on difficult-to-control diseases.” MK
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“SUN SATIONAL” PROTECTION

FOR ALL OUTDOORS EMPLOYEES |

Light Weight
Tough Plastic
Extended Brim ' s ’
in Back ‘ ;
for Neck and ¥4
Shoulder /
Protection ! .
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Circulation
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Floating
Headband
DNA ENTERPRISES

206 WORTHINGTON DRIVE
EXTON, PA 19341
(215) 363-7053

PENSACOLA, FL
(904) 932-8444

........

Economical Bulk Loads

Wood Stakes
or : * SURVEYING

* CONSTRUCTION
* LANDSCAPING
* FARMING

Convenient Bags

DELRAY STAKE AND SHAVINGS INC.
9500 W. Atlantic Ave.

Delray Beach, Florida 33446
(407) 737-6458
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TEXAS A&M

Virginia Lehman and Dr. Milton Engelke screen tissue for heat tolerance at Texas A&M University's Research and Extension Center in Dallas.

Whence the bent?

Researchers seek heat-and-humidity-tolerant bentgrass

By
Irene Jones

Many candidates end up here after
going through the pathology lab.
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Banyan GC in West Palm Beach is one of
abouttwo dozen golf courses in the United
States taking part in a USGA/GCSAA-
funded project to develop a heat-and-hu-
midity-tolerant bentgrass.

The only other participating course in
the Southeast is Augusta National GC in
Georgia, site of the annual Masters golf
tournament.

The project, headed by Dr. Milton C.
Engelke, associate professor of turfgrass
breeding and genetics at Texas A&M
University’s research and extension cen-
ter at Dallas, was begun 10 years ago and
may take another decade.

“The total process of identifying desir-
able plants for evaluation of heat-tolerant
characteristics can take up to 10 years,”

Engelke said. “Plants are bred and evalu-
ated. Then those with the most desirable
genetics are intercrossed again and re-
evaluated.

“This process goes on for years, as we
continue to develop disease-resistant and
drought-resistant varieties that are most
adaptable for warm-season growth.”

The experimental plots at Banyan, es-
tablished last fall, “are doing well,”
Engelke says. “Preliminary results look
good; better than we had hoped.”

The main goal of the project, according
to Virginia Lehman, an Engelke team
member who expects to earn her Ph.D.
this summer, is “the production of
bentgrasses that have heat resistance,
which may include heat tolerance, heat
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Down in the analysis area on every fertilizer
bag, you'll find the ““fine print” that tells you
what the big print doesn’t. Read all of it.
Carefully. But most importantly, look at the
percentage of Water Insoluble Nitrogen.

Water Insoluble Nitrogen (WIN)...
the key to superior turf.

The higher the WIN percentage, the longer
your turf willremain green. And the less often
k/ou will have to fertilize. That’s because WIN is

he percentaFe of total Nitrogen
thatis truly slow release. Freeing
small amounts of Nitrogen each
time it's touched by water (Par Ex®
with IBDU®) or activated by tempera-
ture or bacterial action (competi-
tive products).

No competitor can
deliver as much usable

WIN as Par Ex.

Only Par Ex contains IBDU—a
unique Water Insoluble Nitrogen
source that is 100% available to
Xour turf in a single growing season.

onsider that urea formaldehyde
products (bacteria and temperature
released) contain about one third of
their WIN in the form of plastic
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release is so slow, it's almost useless, and will
most likely occur during the hottest periods,
just when you don't want it.

For Sulfur Coated Urea (SCU), research has
shown that by the time it is spread, about 50%
is immediately soluble, effectively doubling
your cost of controlled-release Nitrogen and
cutting the benefit in half!

Be sure to read your bag.

proDUCTS

If the percentage of Water
Insoluble Nitrogenisn't listed, there
isn’t any slow-release Nitrogen. If it
is listed, chances are it won't be as
high as the WIN percentage in Par
Ex. Even ifit is, we guarantee you
that 100% of what we list as WIN is
available to your turf every growing
season. That means for every six
months of growing, you'll receive an
additional 46-53% more usable WIN
than our competitors can deliver.

So start building your WIN per-
centage today.Talk to your local
Par Ex Representative or call

| 813/294-2567. And get all the WIN

you've been reading about.

ball® CX

THE EX STANDS FOR EXCELLENCE

Par Ex and IBDU are registered trademarks of Vigoro Industries, Inc., P.0. Box 512, Winter Haven, FL 33882. ProTurfis a registered trademark of the
OM Scott & Sons Company; Country Club is a registered trademark of the Lebanon Chemical Corporation.



avoidance or heat escape.”

“Those main goals are no small
undertaking when one looks at the
facts, says Dr. Phillip F. Colbaugh,
associate professor and plant patholo-
gist at the Dallas Center. Colbaugh’s
role on the research team is to identify
bentgrass plants with disease-resistant
qualities.

Teamwork is emphasized by Dr.
James Reinert, resident director of re-
search at the center.

“Scientists here pool their expertise
and knowledge for the advancement
of the total project,” he says. “Our in-
tent is to address as many factors as
possible to develop the best turf sys-
tem.”

Computers also play an important
role in the search for what ultimately
will produce a better putting surface.
Mountains of data taken from field
plots are fed into the computers which
analyze everything from the number
of mites found on beetles to the types
of elements found in the soil at each
plot.

The problem with growing bentgrass
in Florida “all has to do with heat and
dehydration tolerance, which is part of
heat stress resistance,” says Lehman.

“You are growing in very high

humidity environments with regards
to transpirational cooling. The humid-
ity actually inhibits the evaporative
cooling mechanism and the plant can-
not cool itself.”

“Our project to find bentgrasses that
can cool themselves is very simply
stated but not so simply achieved,”
Engelke explains. “We have to collect
bentgrasses with genetic diversity and
bring those plants into our nurseries
where we can evaluate them under
multiple stress environments.

“In fact, we have samples collected
from greens in Palm Beach County
that have survived many growing
seasons with no special care. We use
these plants to expand our germplasm
pool.

“This project is an opportunity for
advancementof ourindustry,” Engelke
continues. “You have a need (for a su-
perior stress-resistant bentgrass) and
we have the ability to produce the
product you need.

“And that is very exciting for our
researchers here. This program did not
happen overnight. The breeding pro-
gram was established in 1980.

“Now 10 years down the road, we
are beginning to see results.” »n

Researchers at Texas A&M have
not yet found the ideal bentgrass
plant, but they know what they’re
looking for. In order of importance,
its characteristics:

1. Stress (dehydration, heat) resis-
tant

2. Disease resistant

3. Good color

4. Fine textured, uniform, dense

5. Good survivor without a lot of
fertilizer or water

Each candidate goes througha five-
step evaluative process:

1. Plant preservation: the new
plantisestablished in the green-
house and then vegetatively
divided for inclusion in green-
house, laboratory and field
studies.

2. Field assessment: growth, turf

What they're looking for... and how they go about it:

quality, wear tolerance to a
traffic machine and compac-
tion are evaluated.

3. Greenhouse assessment: root
growth characteristics and dis-
ease resistance.

4. Laboratory assessment: High
humidity incubation at 100
degrees Fahrenheit for 16 hours
to pre-stress plant; high tem-
perature water bath for tissue
heat-tolerance test; determina-
tion of the precise temperature
at which cell breakdown oc-
curs.

5.Seed production: Strongestand
best plants go on to Oregon
where they are cross-pollinated
with other strong, desirable
plants. Resulting seed hope-
fully will have the best charac-
teristics of both parents.
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RESEARCH NOTES
By Darcy Meeker

Bacteria Kills the
nematodes, but it's
tough to grow

A recent report in the Wall Street
Journal interested several golf course
superintendents. The story had it that
one Bert Zuckerman, a tomato re-
searcher at the University of Massa-
chusetts, was looking at a bacteria to
control root-node nematodes in toma-
toes.

At press time, Dr. Zuckerman was
off in Puerto Rico doing a field test, but
at the University of Florida’s Institute
of Food and Agricultural Sciences in
Gainesville, Drs. Don Dickson and
Grover Smart were proceeding with
FTGA-sponsored research on bacte-
rial controls for sting and lance nema-
todes, the two major nematode para-
sites on turf grasses.

“These two feed on the outside of
grass roots,”Dickson said. “The root
system becomes very abbreviated so
the plant can’t take up nutrients.

“This is a great big problem for
Florida’s golf courses. They all have to
practice some sort of control, treating
with nematicide once or twice a year
with 15 to 20 pounds of active ingredi-
ent (organophosphate) per acre.

“Obviously we need some options.
That’s a heavy chemical load to put
into soil. We would prefer not to have
to use such high doses.”

Dickson says scientists have found
pseudomonad bacteria specific to the
two pest nematodes. The bacteria get
in roots and keep the nematodes out,
perhaps by producing repellent chemi-
cals.

There’s just one problem, says
Dickson.

“This bacterium cannot be mass
produced. The Beltsville group (USDA
researchers) has it growing and sporu-
lating in media, but very slowly.”

At IFAS, Bob Cox has been able to
grow it vegetatively on ascaris (round
worm) media, but hasn’t gotten it to
sporulate, which it needstodosoitcan
be used as a pesticide.
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“We'realong way from theanswer,”
Dickson said. “This organism is very
host-specific. In our preliminary work,
we took soil from areas infested with
nematodes. We dried it and found that
the soil can kill nematodes, but after
we autoclave the soil, which kills the
spores of thebacteria, the soilnolonger
inhibits the nematode.”

The fact that these anti-nematode
bacteria are so host-specific may make
them hard to produce, but it’s still a
good thing: it means the anti-mole
cricket nematode is safe.

IFAS nematologist Smart says, “The
nematodes we're using have an extra
cuticle, so they have an extra layer of
protection but the bacteria don’t seem
to attack them anyway.”

Smart said he has been studying
Pasteuria penetrans, a bacteria that at-
tacks root-node nematodes such as
those that afflict tomatoes.

“The trouble has been growing suffi-
cient quantities because we shouldn’t
grow it in vitro,” he said.

The pattern runs like this: spores of
Pasteuria bacteria attach to a

nematode’s skin and send a penetra-
tion peg into its body. In the soil, the
bacteria are in spore stage. Eventually
the growing bacteria fills the
nematode’s body — this is the vegeta-
tive phase of growth — then it goes
into spore stage. The bacteria can’t
move around on their own. But thou-
sands of spores emerge from one
nematode host.

“If enough spores attach to a juve-
nile nematode, it may die outright,”
Smart said. “If the numbers are fewer,
the nematode may go into plant roots
and begin developing before it dies. If
thesporeload islow enough, the female
will produce few, if any, eggs because
the bacteria ruins its reproduction
structure.”

Just to put things in perspective, Pas-
teuria are about one fourth the diame-
ter of a nematode, but the nematode is
much longer, about one millimeter.

“They are barely visible, but so thin
that they’re hard to see,” Smart said.
“You can see a bunch of them; they
look fuzzy. But seeing one is difficult.

IFAS tests compost

as medium for sod

Dr. Albert Dudeck at IFAS in
Gainesville is testing composted or-
ganic waste as soil to produce sod and
turf. He thinks it could be a boon to
Florida’s $1.5 billion turf industry (76
percent of that is St. Augustine grass
for home lawns).

“We're looking at a lot of things,” he
said, listing garbage, yard trash, tree
trimmings, sludge/garbage combina-
tions, wood chips, stable litter, mush-
room compost, rice hulls, and sugar-
cane bagasse.

“The primary need is the mandated
30 percent reduction in landfill waste
in the next couple of years.”

The nutritious composted waste
grows a crop of turf in three to four
months rather than a year and a half.
Thatcould reduce the 75,000 acres now
dedicated to commercial sod produc-
tion.

Dudeck says, “It means a tremen-
dous opportunity to use the waste.
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“You move the mulch-grown

sod in its entirety. It's

grown on plastic, and you roll it like a carpet to

move it. It's light and only an inch thick..’

You can see dollar signs in their eyes
right now. The production technique
is commercially feasible in France, but
it’s never been done on warm season
grass in the South.

Thetricky partis more frequent, more
controlled watering by misters rather
than traditional irrigation. Also, the
old harvesting machinery isn’t appro-
priate.

“You move the mulch-grown sod in
its entirety,” Dudeck explains. “It's
grown on plastic, and you roll it like a
carpet to move it. It’s light and only an
inch thick.”

The bonus for outdoors-loving Flo-
ridians: 5,000-year-old Everglades
muck soil can stay there and be pro-
ductive for us, rather than be shipped

throughout the Southeast to sod sub-
urbia.
LR R J

Hoelon will kill your goosegrass
without yellowing your turf. That's
what Bert McCarty says.

“This is the first product since 1930
to offer this kind of control,” said the
weed control researcher at the Univer-
sity of Florida’s Institute of Food and
Agricultural Sciences in Gainesville.
“It’s pretty revolutionary.”

Goosegrassisa semi-annual weed in
fine turf, highly undesirable on put-
ting greens and football fields because
it clumps and because it grows hori-
zontally.

In the past, because sprays yellowed
turf, many golf courses used hand labor

to pull goosegrass out.

After he read of Hoelon’s anti-
goosegrass success in wheat, grains
and row crops, McCarty did research
that helped get Florida the first 24-C
(state-only) registration, allowing use
of Hoelon on turf.

“Florida is the only state that has it
currently,” McCarty said. “Our golf
courses are enjoying a pretty exclusive
privilege. Hoelon is far superior to any
other products available, which are
materials developed in the 1930s.”

The older materials require multiple
applications and can discolor turf.

Hoelon (chemical name “diclofop”)
gives 95 percent control in one applica-
tion per year at half the rate of active
ingredient per acre.

“It definitely gives our guys an ad-
vantage,” McCarty said.

Wayne Mixson at O.M. Scott’s turf
research center in Apopka recom-
mended Hoelon be used with a pre-
emergent herbicideto fight goosegrass.

LA R

Mixson also reports: “We hope to

have a product out by summer that
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¢ Tree Pruning & Removal
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O.M. Scott's expects to
release a product that kills

bahaiagrass in bermuda
=S e et = R

will kill bahaia in St. Augustine and
bermudagrasses.”

Bahaia is the grass used by the De-
partment of Transportation on Florida
roadsides. It popsupaseed head about
fourdaysafterit’s cut,and itinevitably
creeps into golf courses.

“The new product takes care of
broadleaf weeds, too. We have the fine
turf rights from the company that
makes the initial chemical.”

The new chemical is in the family of
sulfanilureas like Hoelon. It works at
very low rates, an ounce or less per
acre. It will be dry flowable and can be
delivered through irrigation systems.

LN

But new chemicals aren’t all it takes
to control weeds and have beautiful
greens, Mixson emphasized.

“Most people — and most golfers —
all they look at is the top green. The

GRANULAR
NATURAL ORGANIC
FERTILIZER

0024

Non-Toxic
Non-Burning
Environmentally Safe

Tested by Leading
Institutions And Proved
On The Playing Field

For availability in your area, contact:

Morgan Evans

Morgan Marketing

5053 Ocean Blvd. Suite 137
Sarasota, FL 34242

(813) 346-0050

SUSTANE CORPORATION
1107 Hazeltine Blvd.
Chaska, MN 55318
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Stop pests from playing a round
on your course with ORTHENE Turf,
Tree & Ornamental Spray. One
treatment provides a broad spectrum
of protection for turf as well as a wide
variety of trees and ornamentals.

ORTHENE kills quickly on contact,

then by systemic action. Soyou'll keep

hard-to-kill pests like mole crickets,
armyworms and leafhoppers under

Sugarioal, US.A

control. ORTHENE supplies long-
lasting residual action against other
insects including tent caterpillars,
aphids and thrips.

ORTHENE Turf, Tree & Orna-
mental Spray. It's more than enough
to drive unwanted pests right off
your course,

ORTHENE’

Turf, Tree & Omamental Spray

Avoid accidents, For safety, read the entire label Including precautions,
Use all chemicals only as directed, %ﬂ!ﬁ © 1990 USA.

. All rights reserved, ORT! Is a registered trademark of
Chevron Chemical Co,
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Teen wins Science Fair with mole cricket project

A project pitting a fungus against mole crickets won Donna Jaworsky top
honors at the Science Fair at Palm Coast High School and for the region.
Jaworsky varied strengths of the fungus for her entry in the state Science
Fair in April. The 18-year-old senior's write-up will be included in the
Mole Cricket Annual Report edited by Dr. Howard Frank, left, at the
University of Florida’s Institute of Food and Agricultural Sciences.

DARCY MEEKER/IFAS

other half of the plant is roots and
they’re more important than the top
green cover,” he said. “Half of your
weed control problem is solved by
growing good turf.”

Dan Jones at Banyan GC in Palm
Beach had to put up a sign to explain

the IFAS-FTGA mole cricket experi-
ments.

“Itlooked like something from outer
space,” he said. “Now the members
are 100 percent behind it, and always
bring their guests to see the sign and
the callers.”

The callers attract mole crickets to

soillaced with one million mole-cricket-
eating nematodes. Jones picked his
worst mole-cricket area to be the re-
search site.

The funny thing was, italsoattracted
armadillos, who went crazy over such
a concentration of succulent mole
cricket morsels. Now Dan put up a
fence around the callers to keep the
armadillos out. Most other clubs opted
for a set-up that traps the mole crickets
ina sand-filled bucketand allows them
to distribute the infected crickets.

“Biocontrol is the wave of the fu-
ture,” Jones said. “If we don’t get into
this biocontrol, we're really going tobe
in big trouble. We won’t have any-

thing.” n'

MEET THE EDITOR

Darcy Meeker is assistant professor at IFAS
of The University of Florida.
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THE REAL THING...

Why have Westin Kauai, Westin Maunea Kea, Boca Rio
Golf Club, Dunedin Golf Club, and many others chosen
Granite Graphics granite tee signs?

Why are Granite Graphics' genuine granite signs often

less expensive than any other material on the market
today?

( RANITE ( RAPHICS

For a free brochure and prices, call 1-800-338-7184
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Keep crowfootgrass out of the game!

This season there is a solution to a When you see crowfootgrass in your
problem that has cropped up onalot of turf, take control with Hoelon. Use it on
golf courses—crowfootgrass. Now you  established bermudagrass at rates from .75
can beat crowfootgrass (silver crabgrass  to 1.5 ounces per 1,000 squarefeet. Visible

or goosegrass) postemergence with ..__ e results within two to three weeks
Hoelon*3EC Herbicide for Turf. _m are par for the course.  Hoechst 8

Roussel

HOELON keeps your turf in top form.

Hoelon is a restricted-use pesticide. Read and follow label directions carefully. Hmlmandt}nmmcandk@ HOECHST are registered trademarks of Hoechst AG. The name and logo ROUSSEL are registered trademarks of Roussel Uclaf S.A.
keted by Hoechst-Roussel Agri-Vet Company, Somerville, N] 08876-1258,




MANAGEMENT SEMINAR

When it comes to renting equipment...

KNOWL

D&

S POWER

‘If the deal
sounds too
good to be
true, it
probably is.”

Mike Bailey

The single
most
important
factor is the
reliability of
the dealer.

Mike Perham
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lanning to rent equipment for

your next construction project?
If so, you're not alone. The equip-
ment rental business has been one of
the fastest-growing segments of the in-
dustry over the past six years, according
to the London-based Corporate Intelli-
gence Group, which analyzes world mar-
kets. In that span, gross receipts have

nearly doubled.

But one of the hallmarks of any rapidly
growing industry is its attraction to mar-
ginal operators who jump in with inferior
equipment, inadequate training and ques-
tionable ethics to take advantage of a
market in which the buyers often are not
as knowledgeable as they could be.

“Price is a consideration in renting any
piece of equipment,” says Mike Perham,
CGCS, superintendent at The Moorings
Club in Vero Beach. “But the single most
important factor is the reliability of the
dealer.”

“The cheapest deal usually isn’t the most
cost-effective,” says Mike Bailey, superin-
tendent of The Falls CC in Lake Worth. “If
the deal sounds too good to be true, it
probably is.

“You've got to ask yourself: ‘'How good
is that machine?’ If it goes down on your
job, you're dead. How much is that
worth?”

Be sure you completely understand the
billing procedures of the vendor, says Bud
Howard, vice president of sales with Hertz
Equipment Rental Corp. Look for hidden
charges in a contract.

Some renters are not aware of costs that

can be added to their rental fees for dam-
age.

For instance, even if you have insur-
ance, you will be expected to pay up front
for damage and then wait for reimburse-
ment from your insurance company.

For rental periods longer than a month,
Perham suggests buying a rider to the
course’s own insurance policy to cover
the equipment, as opposed to buying in-
surance through the dealer.

“There’s a lot of paper work,” Perham
says, “so it usually isn’t worth the trouble
for short-term rentals.

Some companies offer very low rental
rates but nickle-and-dime the customer
on back charges — damaging the paint is
one example. By the end of the year, those
fees can add up to a sizeable amount of
money.

Howard also stressed the importance of
inspecting the condition of the equipment
whenitarrives. In order to assure that you
are not charged for damage you are not
responsible for, he suggests taking de-
tailed notes of the equipment’s condition.

Tom Benefield, CGCS, superintendent
at BallenIsles CC of JDM in Palm Beach
Gardens, goes one step further.

“I always inspect the machinery before
it's delivered,” he said. “And I check it
again when it arrives, before I let them
unload it.”

Typically, you are expected to return
rental equipment in good condition, less
normal wear and tear.

Maintenance is another factor to con-
sider. Some companies provide around-
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