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er will give your course
aworld of improvement.

Scientifically formulated, environmentally sound.
The Restore® line was scientifically developed for
professional use. It fits right in with your present pro-
gram. It strengthens your current disease control efforts.
And because Ringer Greens Restore® and Turf Restore®
are environmentally sound, they improve the world a
little as they improve your course a lot

Ringer Greens Restore® and Turf Restore® give
you a whole new approach to greener greens and
fairer fairways.

Natural protein, slow release nutrition. Ringer products
use natural protein sources for slow-release nutrition
without chemicals. Applied at recommended rates,
Greens Restore® and Turf Restore® will not bum.

If you don't like your green, we'll send back your
greenbacks. Try Greens Restore® for a season on a
practice or problem green. We'll return your money if
you arentt more than pleased with the results. Call or
write for details and the name of your distributor

More than a quick fix. Because they rely on a unique
microbial action, Ringer products work by enhancing
natural processes. Your turf has a healthier environ-
ment And it keeps getting better and better

Better, naturally

Ringer Corporation, 9959 Valley View Road, Minneapolis, MN 55344, 612-941-4180
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Timely aerification and fertilization, proper chemical applications and
deeper, less frequent irrigation reduce Poa annua on Lach’s course.

as saving time, the practice gives the
course a neater appearance.

One improvement seems to lead to
another. Lach says his next step is to
move out another 15 feet into the
rough with his Prograss treatment so
that he gradually converts most of his
rough from Poa annua to ryegrass.

“When the rest of the course looks
so good, it's hard to resist cleaning up
the remaining rough,” he explains.

And in Cleveland...

Ifit hadn’t been for last summer’s blis-
tering drought, it would have taken
Bonar much longer to improve roughs
on Canterbury Golf Club’s 18-hole
course. Rough quality didn’t measure
up to the rest of the course, which is
ranked in the top 100 courses in the
country. With members playing up to
25,000 rounds annually and 11 na-
tional tournaments held on the course
to date, it is continually in the
spotlight.

Though Bonar has few problems
with Poa annua on the course’s
bentgrass greens and fairways, he
could never tackle the weed in his
roughs. In spite of an intense six-year
overseeding program involving cut-
ting in ryegrass seed with a Rogers
Groove Seeder, poa remained the pri-
mary grass in his roughs.

But the drought last year knocked
the Canterbury roughs back to almost
nothing. The double-row irrigation
system only reaches part of the roughs
and Bonar had no way to keep the poa
alive.

“I decided to try Prograss since it
was almost a no-lose situation,” says
Bonar. “If the product didn't work, I
was only out the money for chemical
and application.”

Before seeding in 1988, Bonar scal-

ped the roughs with rotary mowers set
as low as they go—about one inch. He
then aerified eight times with a trac-
tor-drawn aerifier to really loosen up
the soil. In late August, he started
overseeding roughs with a mixture of
three ryegrasses.

Bonar cut in about 80 pounds of
ryegrass seed per acre with the Rogers
unit and broadcast another 80 pounds
per acre. His crews seeded 30 to 45
feet back from the fairway into the
rough, covering about 25 acres of the
course's 80 acres of rough.

Noticeable Improvements

Bonar made two Prograss applications
at one gallon per acre each, a month
apart. He sprayed with a Cushman
sprayer, covering 30 feet around each
fairway. Though he seeded 25 acres,
Bonar only sprayed 20 acres. The dif-
ference between the areas made an
interesting test plot.

“There was a definite visual dif-
ference between the two areas the
next spring,” he notes. “Where we
seeded and didn't spray, the ryegrass
came up, but so did the poa. But where
we seeded and sprayed, the poa is neg-
ligible. I was amazed with the results.
Our roughs are thick and great now."”

Now that his ryegrass stand in the
roughs looks so good, Bonar says it
makes the roughs around his greens
look bad. He now wants to re-sod
those areas with bluegrass.

He is improving other areas of the
roughs as well. To round out his nine-
member full-time crew, he hired an
arboriculturist last year to take care of
the trees scattered throughout the
roughs. After identifying and tagging
all 2000 trees over four inches wide,
he now has-an overview of how to
better maintain them. LM
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MOWING
FOR
BEAUTY

Changes in the mowing program
have made the biggest differences
in aesthetics at Pittsburgh’s Edge-
wood Country Club,

“We switched from gang
mowers pulled by a tractor to
three Toro GM-3000 triplex
mowers and one 350-D five-
gang unit,” says superintendent
Ed Lach. “The old gang mowers
would leave long, uncut grass in
many little dips and valleys of
the turf. This would often give a
golfer an unfair lie on the fair-
way. Our triplex mowers allow
us to cross-cut and angle-cut,
leaving a neat, smooth
appearance.”

Daily routines

Now his crews mow half the
fairways with triplex mowers
and the other half with the 350-
D one day. The following day,
the procedure is reversed. They
mow fairways six days a week at
slightly lower than %-inch and
collect clippings with the tri-
plex units.

Lach starts out every spring
by rolling and aerifying all
greens, tees and fairways and
top dressing the greens. His
crews also vertical mow and
brush the greens several times
each spring. Greens receive
three or four “spikings" and
light top dressings through the
summer. Then fairways, greens
and tees are aerified again after
Labor Day.

campa

Many of Lach's practices re-
volve around reducing popula-
tions of Poa annua. Annual
bluegrass gained a foothold on
the Edgewood course soon after
it was built in the 1920s.

By following such cultural
practices as timely aerification
and fertilization, proper chemi-
cal applications, collecting clip-
pings, and trying to irrigate
more deeply and less fre-
quently, Lach is slowly decreas-
ing the amount of poa on his
fairways, greens and tees. These
practices reduce compaction,
suppress seedhead formation
and encourage deep-rooted
turfgrasses such as bentgrass

and ryegrass. [J
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You need to reseed, but you can't.
That's the trouble with many herbicides.
They lock you out of your turf program
for months,

Not Balan! It's the preemergence her-
bicide that lets you reseed your turf only six
weeks after application (or 12 weeks at the
higher three-pound southern rate). Without

harming your new seedlings.
That's how predictable Balan is. Its

weed-controlling acti is reduced enough
to permit reseeding. You can even apply
Balan in the spring to turf seeded last fall.

What you'll see is turfgrass. What
you won't see are weeds. Problem weeds
like crabgrass and goosegrass. Balan has
more than 20 years of experience in pre-
emergence weed control.

Control this dependable is now easier

to use —with Balan DE It's a new dry flow-
able formulation that mixes easily with less
dust. Just one more way Balan puts you in
control of your weeds and your turf man-
agement program. Call your Dow Elanco
distributor. Or for technical assistance, call

toll-free: 1-800-352-6776.
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How to keep your acres
and acres of earth looking like

a little slice of heaven.

Ad()pt a Mobay fungicide
program, and start pm(lucing turf that's
a cut above.

Start with BAYLETON® Turf
and Omamental Fungicide. It has an
unequaled reputation for stopping dollar
spot while giving you broad spectrum
disease control.

In addition, BAYLETON
eliminates cost]y multip]e app]icatinns.
You see, it works systemicauy, entering

the p]ant and worlaing from the inside.
Since BAYLETON won't wash off, it
lasts longer.

For ku/ spot, treat with
DYRENE® Turf Fungicide. Quite sim-
ply, notl\ing works better. Plus, the
flowable formulation of DYRENE gives
you longer residual control than mgular
contact f"ungicides. And that adds up to
a lower cost per day of control.

Best of all, both BAYLETON

and DYRENE have a ]ong history of
unmatched performance.

For more information, contact
your Mol)ay distributor or Mnl:)ay sales
representative. T}wy can set you up
with a (’ungicicle program that'll help
you lzeep your acres ]onlzing like a little
heaven on earth.

Bayleton

Dyrene

Treat your /ar'ru'ays with
BAYLETON and DYRENE.
It keeps your customers from
tracking disease up onto your
tees and greens, and raises the
overall quality of your course.

App’y BAYLETON for broad
spectrum control on a wide
variety 0/ ormamental p/unls.

Plant turf varietios that resist Jis{cases
in your arca. Apply a balanced fortilizer.
Aerate, imgate, and dethatch ;\~ri0Ji<‘d//g.
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BAYLETON and DYRENE are Reg TMs of Bayer AG, Germany € 1566 Motay Corporation



In addition to dollar spot, BAYLETON

prevents summer atch, anthracnose, an

other major turf diseases.

DYRENE prevents brown pah‘/x and /mf
spot with excellent residual control.
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WHO

CALIBRATES

YOUR SPRAYER?

University of Nebraska researchers found that only one of six golf courses
are accurately applying pesticides. What would they find at your course?

by David Varner, Ph.D., and Robert Grisso, Ph.D.

ast summer, researchers visited
I 53 of the 60 golf courses of the

Nebraska Golf Course Superin-
tendent's Association (NGCSA) and
found that only one of six were ac-
curately applying pesticides.

Their calibration accuracy study
showed that only 17 percent of the
courses applied pesticide carrier vol-
umes within five percent of their in-
tended amount (though this number
may be conservative because possible
tank mixing errors were excluded).

(Spray equipment not delivering
within five percent of the desired
pesticide carrier volume should be
adjusted and recalibrated according
to the Guide for Private and Commer-
cial Applicators.)

How bad was it?

The average applicator error was 26
percent. However, the magnitude of
errors ranged from a mere 0.1 percent
to an alarming 177 percent over-appli-
cation.

Cooperators who over-applied did
so by an average of 19 percent. For a
quick estimation of over-application
costs, assume an average preventive
rate of Daconil 2787 at 4 oz. per 1,000
sq. ft. was used (Daconil 2787 was the
most frequently-used pesticide
among the study’s cooperators at an
average of $37 a gallon).

Correctly applied, the cost of
Daconil would be $1.16 per 1,000 sq. ft.
However, using the average over-ap-
plication error of 19 percent, the cost
of application would be an additional
$0.21 per 1,000 sq. ft. These costs esca-
late when considering the total
treated area with multiple treatments
throughout the season.

In many turf programs, pesticides
are key elements in management pro-
grams, but are useful only if applied
according to label directions. If not
properly used, pesticides may become

our worst nightmare rather than a
proven management tool as we begin
the 1990s.

Over-application may also cause turf
damage, excessive pesticide residue, in-
creased potential for human exposure
and water contamination through sur-
face run-off and percolation.

Another costly venture

Golf courses are unique in the fact
that they are often positioned near
residential areas with a body of water
nearby, and are designed to attract
people for entertainment. This makes
awareness and accuracy of pesticide
application even more important.

Those who under-applied
pesticides did so by an average of 34
percent. This can be just as costly as
over-application. Under-application
may require additional applications,
which increase pesticide, fuel and la-
bor costs.

In addition to quantity of pesticide
applied, sprayer performance was
evaluated on the quality of pesticide
application. Quality of application re-
fers to the consistency of nozzle dis-
charge across the boom. This was
determined by measuring discharge
measurements from each nozzle
along the boom.

continued on page 50

Frequency of sprayer calibration was found to be closely associated with
application accuracy. Two-thirds of the applicators who calibrated before each
spray operation were delivering within five percent of their intended amount.
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“Recenthstudies show
hipco’ Ronstar® G works
without root pruning.

e say judge for yourself.

Let’s face it, the last thing you need from
a turf herbicide is root damage. That’s why
so many golf course superintendents are making
CHIPCO® RONSTAR® brand G herbicide their
first choice for broad-spectrum weed control.
Root pull studies conducted at a leading university &
show that CHIPCO® RONSTAR® G herbicide works

RONSTAR® G won’t leach out or move
laterally through the soil. And it’s labeled for
use on a wide variety of ornamentals. So you can
apply it to ornamental plantings at the same
time you do your turf. You’ll get up to 120 days of
weed-free control.
Plus CHIPCO® RONSTAR?® is also available as a wettable

3
without pruning turf roots. That’s important, because Ronstar & powder and in granular fertilizer formulations under

healthier roots mean stronger, more durable turf.
Turf that stands up better to stress.
Best of all, just one pre-emergence application of

well known brand names.
So judge for yourself. You’ll discover why
CHIPCO® RONSTAR® is the number one

CHIPCO® RONSTAR® G provides season-long turf herbicide on the course today.
control of 25 tough broadleaf and grassy weeds = < ® ®
—including goosegrass and crabgrass. ‘ hl CO Ronstar G
You'll also appreciate the fact that CHIPCO® p

Brand Herbicide

(P RHONE-POULENC

1e label. CHIPCO and RONSTAR are registered trac
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applicators
within 5%
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sample

Every spray operation 1" 67

2 to 3 times/year 28 13

Oncelyear 25

Less
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Unless you know the ground pe of

than oncel/year

o

yursprayer. you cannot be sure you're

not over- or under-applying pesticides. Therefore, accurate, legible speed
sensing mechanisms are essential sprayer components.

Eighty-four percent of the cooperators
were within recommended guide-
lines. This suggested that cooperators
are maintaining nozzles appropri-
ately. If two or more nozzles were dis-
charging more than 10 percent above
or below the discharge average, oper-
ators were advised to replace them all.

Researchers found no association
between consistency of application
and carrier volume accuracy. This
shows that it is more important to reg-
ularly check sprayers for both types of
accuracy.

Frequency of calibration was
closely associated with application
accuracy. Two-thirds of the ap-
plicators who calibrated before each
spray operation were within the 5 per-
cent application error criteria. Com-
paratively, only five percent of those
who calibrated less than once a year
were within 5 percent. More than
one-third of the cooperators cali-
brated less than once a year.

Calibration methods

The “known area” calibration pro-
cedure was the most common
procedure used on golf courses. How-
ever, only 14 percent of the superin-
tendents employing this procedure
were considered accurate applicators.

The most accurate cooperators
were those who used spray monitor
and controller systems. Sixty-seven
percent of these applicators were ac-
curate.

The most common application
equipment used on Nebraska golf
courses were Cushman Trucksters
equipped with Broyhill sprayers, cen-

trifugal pumps and fan nozzle tips. A
common problem among sprayers in
the study involved pressure gauges
showing a system pressure different
than the actual nozzle pressure.

Random inspections of pressure
consistency among sprayer systems
found differences as large as 30 psi.
The most probable cause for most of
these pressure differences were faulty
gauges. Many gauges showed signs of
corrosion, had broken crystals, or had
a measuring range too large to ac-
curately measure typical operating
pressure.

Nozzle problems
Restrictive plumbing systems, which
included excessive lengths, inade-
quately sized and kinked hoses, im-
proper screen sizing and anti-drip
devices, were other faults leading to
reduced pressure at nozzles.
Educational programs focusing on
pesticide application accuracy should
continue to address safety concerns
for both the applicator and the envi-
ronment. These programs need to ed-
ucate applicators to calibrate their
equipment and explain why calibra-
tion should be mandatory for any in-
dividual who deals with pesticide
applicators. Applicators need to be
certified for their own safety, the
safety of their clientele, the general
public and the environment.

Learning procedures

Applicators should learn to use one or
two calibration procedures consis-
tently to assure regular pesticide ap-
plication accuracy. Procedures
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should include measuring and adjust-
ing system pressure, ground speed
and nozzle discharge. These pro-
cedures should be used before each
spray operation. Equipment failure
and changing sprayer operations war-
rant this routine.

Sprayer discharge capacities and
pressure gauges should be tested for
adequacy and accuracy. Pressure
gauges should either be replaced or
tested at least once a year.

To increase both awareness and
skills in pesticide application, Coop-
erative Extension offers private and
commercial pesticide certification
training sessions. Proper sprayer cal-
ibration includes the fine tuning of
both the quality and quantity of
pesticide application. These require-
ments dictate the proper adjustment
of sprayer speed, pressure and nozzle
discharge.

Uniformity of application may be
increased by using nozzle materials
that are more durable than the tradi-
tional brass or the economically-
priced plastic. Stainless steel nozzles
and plastic nozzles with stainless
steel inserts have a slightly higher ini-
tial cost but last up to four times
longer. Excessive losses and over-ap-
plication of pesticides may be elimi-
nated by using anti-drip devices.

Sprayer system pressure must be

Nebraska
study
at-a-glance

Who: Nebraska researchers in-
terviewed 53 of the 60 golf
course superintendents in the
Nebraska Golf Course Superin-
tendent’s Association (NGCSA).

What: On-site interviews
and sprayer performance tests
were conducted to determine
how accurately superinten-
dents were applying pesticides.

The results: Only one of six
cooperators was found to be ap-
plying pesticides within five
percént of their intended
amount. The average applica-
tion error was 26 percent, with
the magnitude of error ranging
from 0.1 percent to an alarming
177 percent.

Eighty-four percent of the co-
operator’s were within recom-
mended guidelines for sprayer
performance. The most accu-
rate applicators were those who
calibrate sprayers most often. O




&lgestedmtaﬂprice‘$356400.

When you can have Cushman quality at a
competitive price, there’s no reason to accept
second best.

The new Cushman GT-1 utility vehicle will
outperform and outlast any converted golf cart
on the market. Its frame and chassis are
stronger and more durable. You'll find a bed

'Dooumt mclude jﬂu ux.fn-lm. or dealer prep. s/ od price
listed in US. dollars. Pnces may vary with dealer .ng’m 3 :

A:’.f Vet

made of 14-gauge steel instead of 16-3

steel. One-inch axles instead of 3/4-mch
And a proven Kohler industrial engine that’s
more reliable and easier to maintain.

When you need a utility vehicle that’s been
specifically designed for work instead of one
that’s been converted from play, contact your
Cushman dealer for a GT-1 demonstration. Or
call toll-free 1-800-228-4444 for more
information today.




Accurate pesticide application
requires that the operator know
exactly how fast the sprayer
moves over the ground surface.
Yet many of the superinten-
dents interviewed were unable
to determine this due to faulty
equipment or new lires.
Inaccurate speed sensing
mechanisms was determined to
be a significant equipment prob-
lem. In most situations, ground
speed was estimated by cor-
relating power take-off (PTO)
speeds with driving gears. Many
applicators had to guess ground

Accurate ground speed is essential

speed because speed tables used
with PTO speeds had deterio-
rated beyond legibility or tires
had been replaced with a new
size, making the table invalid.

Nearly 63 percent of the co-
operators had ground speed er-
rors of more than five percent.
This automatically places the
cooperator in the inaccurate ap-
plicator category unless another
factor compensates for the error
during calibration.

Because of wheel slippage
and rough surface conditions,
the actual speed is often dif-

ferent from the tachometer and
speedometer readings.

For an accurate measure-
ment of ground speeds less than
six miles per hour, mark off a
distance of 220 feet. Measure
the elapsed time in seconds re-
quired for the spray unit to
travel 220 feet. The speed is cal-
culated as: mph = 150/seconds
timed. If the ground speed is
above six miles per hour, mark
off a distance of 440 feet and cal-
culate as mph = 300/seconds
timed.

—The authorsO

maintained within nozzle specifica-
tions. Operators outside of this spec-
ified range cause spray pattern distor-
tion, accelerated nozzle wear and
improper discharge rates through
nozzles, It is important to remember
that the relationship between nozzle
pressure and discharge rate are not
linear. In fact, the pressure needs to be
increased by almost four times to dou-
ble the discharge rate.

Using pressure gauges

The pressure discrepancies may be
monitored by installing a pressure
gauge on the spray boom. This is a
very practical way of monitoring the
actual boom pressure. The current
pressure gauge should also be main-

Pressure gauges may be tested using a dead weight tester (shown here). Inaccu-
rate pressure readings can cause pattern distortion, accelerated nozzle wear
and improper discharge rates (photos courtesy of Dave Varner).

tained as a check on the system, Anti-
drip devices can reduce system pres-
sures by three to five psi, so adjust
your pressure to meet nozzle require-
ments accordingly.

A sprayer monitor or controller
that changes system factors or alerts
the operator of system changes or
problems would be a good invest-
ment,

A monitor is a device that mea-
sures flow, pressure and speed. It uses
electronic sensors for measurements
but makes no adjustments. A control-
ler adjusts for various spraying condi-
tions by increasing or decreasing flow
or pressure. But be aware that these
systems are not infallible. For exam-
ple, if a nozzle plugs, a controller in-
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creases the pressure o maintain flow
throughout the system and ignores
the blockage from a single nozzle.

Spray equipment will apply
pesticides properly if operated and
calibrated.

Eyes don’t have it

It is not enough to visually inspect
sprayer performance. The eye cannot
detect differences in the nozzle dis-
charge unit until it nears a 50 percent
error. Operator’s manuals include ta-
bles to show spray volumes for vari-
ous nozzles, spacings, pressures and
ground speeds. Use this information
toinitially set up the sprayer, then use
proper calibration procedures to
“fine-tune” the sprayer for accurate

Awareness and
accuracy of pesticide
application is critical.

application.

Proper tank mixing is also critical.
Incorrect tank mixing could make
pesticide application errors worse.
Remember to read and follow
pesticide label directions and safety
considerations. Obtain educational
materials for training for all personnel
using or working around spray equip-
ment. LM

Dr. David Varner is an extension agent and
Dr. Robert Grisso is extension agricultural
engineer at the University of Nebraska, Lin-
coln. Their study was conducted in cooper-
ation with Dr. Robert Shearman of the
University of Nebraska.



