
Annual bluegrass is growing in areas missed when preemergence
herbicides were applied in Texas. Photo courtesy: Bill Knoop.

(June to July) after spring sports season have ended will remove
crabgrass and goosegrass missed by preemergence products.
It enables the sports turf manager to overseed in the spring and
to delay grassy weed control until the spring season is over. Since
the herbicide is not a residual, reseeding and overseeding can
take place a short time after application. Fenoxaprop can be tank
mixed with preemergence herbicides for the second split appli-
cation to improve summer control.

Split applications are helpful in the North when the turf con-
tains both annual grassy weeds and annual broad leaf weeds,
explains Shearman. Single treatments that may control crab-
grass may not control oxalis, spotted spurge and prostrate spurge
since they germinate later. Fall applications may be necessary
for control of annual bluegrass, chickweed or knotweed. However,
fall is also the primary time for reseeding cool-season turf, in-
cluding bentgrass, ryegrass, tall fescue and Kentucky bluegrass.
Some success has been achieved in removing annual bluegrass
from overseeded ryegrass turf in the South with ethofumesate
(Prograss) from Nor-Am.

While the length of control of siduron is relatively short com-
pared to other preemergents, it is safe to apply on newly seed-
ed turf. Turf managers can still provide weed control after reseeding
in either the spring or fall with siduron.

Shearman cautions that high rates of preemergence herbi-
cides can decrease wear tolerance, slow recovery and decrease
root and rhizome development. He recommends that sports turf
managers maintain sufficient levels of potassium for wear stress
and phosphorus for root and rhizome development. He also urges
sports turf managers to exercise caution when applying pree-
mergence herbicides near ornamentals or plant beds.

Once you have identified the primary weeds that you need
to control with preemergence herbicides and have pinpointed
their primary germination period for your area, the next step is
to apply them properly. Turf should not be wet when dry products
are applied to avoid any possible leaf burn. Sprayable herbicides
should be mixed with a spray pattern indicator to avoid skips
and misses. A uniform barrier of a sufficient rate of herbicide
must be created in the top inch or two of soil. Both products
should be watered-in quickly following application to rinse the
active ingredient off the foliage and down to the soil.

The same guidelines should be followed for split applications,
although the rate is typically one half to three quarters of the
original rate. The idea is to restore a threshold rate and to replace
the portion of the herbicide that has been broken down by soil
microorganisms.

Sports turf managers have to decide for themselves whether
important cultivation practices such as verticutting and aerify-
ing are too important to delay until after preemergence herbi-
cides have done their job, says Milt Kogiyama, pesticide specialist
for Scotts. "Technically, anything that disturbs the herbicide barrier
will reduce control," states Kogiyama. "But, if you have a major

continued on page 31
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SUN DEVIL STADIUM
PREPARES FOR
CARDINALS

The announcement by St. Louis Football
Cardinals owner William Bidwell that his
team is leaving the riverfront city and Busch
Stadium for Phoenix, AZ, was no surprise
to Dr. Bent Brown, vice president of Arizo-
na State University in Tempe. Brown has
spearheaded an effort by the Univeristy and
the state of Arizona for months to entice
the Cardinals to move to Phoenix. If the own-
ers of the other National Football League
teams vote to approve the Cardinal's move
in March, ASU's Sun Devil Stadium will serve
as the team's home field until a new stadi-
um is built in downtown Phoenix.

Sun Devil Stadium was the home field
for the Arizona Outlaws of the short-lived
United States Football League. The crew
there, headed by Assistant Physical Plant
Director Don Dickerman, knows the require-
ments of a professional football franchise.
The stadium has also hosted the Fiesta Bowl
since 1971.

If the NFL gives Bidwell its blessings, ASU
will provide the Cardinals with both the
72,000-seat stadium and practice facilities
on campus. Construction has already started
on a seven-story expansion on the south
end of the stadium. The addition will house
a sports medicine center, the ASU athlet-
ic department offices, weight training center,

classrooms and new locker rooms. The
university will add luxury suites and a new
press box to the stadium for the Cardinals.

"We won't have time to rebuild the field
this year," says Dickerman, "but the sur-
face will be renovated and resodded this
spring." He hopes to lower the field more
than five feet and install a modified Prescrip-
tion Athletic Turf (PAT) field before the 1989
season whether or not the Cardinals move.
"By lowering the field we can greatly im-
prove the value of the first three rows of
seats."

This spring an intensive program of aer-
ification and topdressing will be instituted
to improve drainage and relieve compac-
tion caused by a series of concerts and
events last year. New Santa Ana sod will
be installed. "We are trying to develop a
better cushion for the players," explains
Dickerman.

The biggest concern of the field crew is
switching the field from college specifica-
tions to professional when the Sun Devils
play on Saturdays and the Cardinals play
on Sundays. "Sun Devil games start at 7:30
p.m. when it's cooler," explains Dickerman.
A Sunday afternoon Cardinals game would
give the crew slightly more than 12 hours
to change the goal posts, hash marks and
emblems painted on the field. Monday night
Cardinals games would give the crew more
time but could conflict with student park-
ing for evening classes. "There are a lot of

details to work out when things are final-
ized in March," Dickerman adds. "Strategic
planning and scheduling will be the keys
to success."

RAIDERS MOVE FORWARD
ON IRWINDALE STADIUM

The goal of Los Angeles Raiders owner
AI Davis is to break ground this fall on a
62,000 seat stadium in Irwindale, CA. If all
goes well, the Raiders will play their 199D
season in the new stadium, says John Her-
rera, senior executive for the Raiders.

Despite efforts by the Los Angeles Colise-
um to block construction of the Irwindale
stadium, the judge has not enjoined the
Raiders from proceeding to develop the site,
a 200-foot-deep, abandoned rock quarry 25
miles northeast of Los Angeles. Davis al-
leges that the Coliseum has not fulfilled ob-
ligations made to him when the team moved
from Oakland.

Work has already begun on preparing an.
environmental impact study for the site. "We
hope to start the grading work this fall," said
Herrera. The quarry will be partially filled
in and the entire site will be regraded to be
aesthetically pleasing, much more so than
the abandoned quarry which sits next to a
major crosstown freeway. The city of Irwin-
dale is providing $10 million to help fund
development work.
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Warren Morey, architect of Cowboy Stadi-
um in Dallas, TX, has been commissioned
to design the stadium which will feature a
sand-based field similar to the one at the
Coliseum. "The field will definitely be natural
turf," says Herrera. "The players like the
field at the Coliseum. They like the cushion
the sand provides." The team constructed
a similar field at its current headquarters
and practice facility in EI Segundo, CA.

The original 62,000 seat design will be
expandable to 70,000 seats, still consider-
ably less than the Coliseum's nearly 100,000.
Between 80 and 120 luxury suites will be
included. Construction of similar suites at
the Coliseum was a major point of conten-
tion between the Coliseum and Davis.

The Raiders plan to build a new head-
quarters, practice facility and Hall of Fame
at a site within two miles of the new stadi-
um. The Raiders lease at its current head-
quarters also expires in 1991.

SUPER BOWL CREW USES
AERATOR TO HURRY
PREGERMINATED SEED

After 22 years of preparing stadium fields
across the country for the National Foot-
ball League's Super Bowl, George Toma
and now his son Chip continue to adapt turf
management practices to get the fields ready
for the internationally popular event. This

January the pair combined solid-tine aer-
ation and overseeding with pregerminated
perennial ryegrass to revive thin spots in
the field at San Diego's Jack Murphy
Stadium.

"We wanted to get the roots down two
inches into the soil before the game," states
Toma. "That would prevent the young turf
from tearing loose during the game and hal-
ftime show." Toma thought aerating would
give the pregerminated ryegrass a head start
in growing through the dormant ber-
mudagrass, but he didn't want to collect soil
cores or disturb the surface any more than
necessary.

On January 1, the day after the Holiday
Bowl, Chip began to soak the Ph.D. blend
of perennial ryegrass in 12 large drums. As
the seed was prepared, the emblems from
the Holiday Bowl were brushed off the turf
with a revolving plastic brush on the front
of a tractor. This was a change from ver-
ticutting the paint out of the turf. "It worked
great without tearing up the turf," Toma
remarks.

The year before George and Chip had
experimented with solid tine aeration in the
end zones of the Rose Bowl, Pasadena, CA,
which had already been verticut to remove
the paint from the Rose Bowl game. The
pregerminated seed in the core holes grew
vigorously and rooted deeply. They thought
that an aerifier with solid tines making a
dense pattern of holes could be used for

an entire field if necessary.
They got their chance in San Diego. A

busy schedule of baseball, football and con-
certs had taken its toll on the overseeded
ryegrass. Exceptionally cool weather had
prevented the ryegrass from establishing
enough to withstand football, especially dur-
ing rain games. After the Holiday Bowl, more
than a third of the turf needed to be
reseeded.

Using a Green Care CoreMaster aerator
with 3/8 inch solid tines, the Tomas punched
more than 70 inch-deep holes per square
foot over the entire field. They also used
a disc sprigger to make grooves in two direc-
tions in the surface. The pregerminated seed
was mixed with Milorganite and spread over
the field and dragged into the core holes
and grooves. Finally they topdressed the
field with a mixture of sand and Nitrohu-
mus. After a light application of Subdue fun-
gicide, the field was watered by hand on
a daily basis. "We started mowing after ten
days and have had to mow every other day
since then," says Toma. Core samples
showed the roots had penetrated two inches
into the sandy soil.

The Tomas have already started work-
ing with Dale Sandin, grounds supervisor
at the Orange Bowl in Miami, FL, for next
year's Super Bowl. "Every year we learn
something more and add it to our list of tools.
We're happy to share it with other ground-
skeepers," he concluded.
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Mowers:
6UvearsOf changes

Picture mowing a fairway or athletic
field in the early 1920s. You see two
basic types of mowers, a walk-behind

reel mower (with or without an engine) and
a gang of ground-driven reels pulled by an
agricultural-type tractor. The walk-behind
provided a fine cut and the gang an accept-
able utility cut. Many of these mowers had
to be altered by the greenskeeper or ground-
skeeper to suit his needs.

Ten years before it was common to see
a horse pulling a gang of reels across a golf
course or park. Power in the form of agricul-
tural tractors and even washing machine
engines enabled many turf managers to turn
their stables into maintenance buildings. A
small group of inventive machinists went
to work to take the mowing industry off hay
and onto gasoline. They had some idea how
to go about making these changes since
a British company called Ransomes, Jeffer-
ies and Sims had powered models on the
market in Europe.
26 sportsTURF

One of the original 50 reel mowers produced by Locke Steel Chain
Co. In 1930. Locke president Tom Herrman stili uses It.

Beginnin'g in the late teens and '20s, the
foundation of the gasoline-powered reel
mower industry was established. National
Mower Company, Locke Manufacturing and
Jacobsen started producing powered walk-
behind reel mowers. Worthington Mfg. Co.,
which had been manutacturtnq reel gangs
for horse-drawn mowers, National and Toro
developed tractors v !th reels suspended
from the sides and below to provide the kind
of maneuverability needed on golf courses
and other large turf areas. Reel gangs,
however, continued to playa large role in
mowing large turf areas for decades to
come. Worthington, Toro, Jacobsen, Ran-
somes, Roseman, National, Brouwer, and
Jerry Clipper still produce reel gangs today.

Now picture mowing the same areas to-
day. The walk-behind, reel gang and trac-
tor mowers are still there, in modernized
versions, having survived the test of time
for more than 60 years. Today, the reel
gangs are used on golf course roughs and

large areas around fields on university cam-
puses and park grounds. The walk-behinds,
many with grooming attachments on the
front, are found on golf and bowling greens,
croquet courts, grass tennis courts and
smaller areas of fine turf. Riding reel mowers
up to 15 feet in width mow entire golf
courses, parks and campuses in a single
day.

A little closer look, however, will reveal
an entire generation of rotary equipment,
a budding fine-cut flail mower market, low-
slung four-wheel-drive tractors with inter-
changeable attachments and widespread
use of hydraulics. Maneuverability, speed
and efficiency far exceed those of the '20s.
Some mowers even sport digital gauges that
provide exact information important to oper-
ation and maintenance. Mowing today is
a far cry from hooking up reel gangs to a
horse's harness and snapping the reigns
to get the horse to walk.

While reel units were the first type of



professional mowing equipment, rotary units
developed in the early '50s assumed a sub-
stantial position in the turf market by the
late '70s. Established largely by Goodall (now
Bunton) and Whirlwind (now Toro), the com-
mercial rotary mower rapidly gained accep-
tance for areas where a fine cut was not
essential. It had no reels or bedknives to
grind, was highly maneuverable and was
easy to service and maintain. It was also
simpler to manufacture.

Jacobsen took a strong position in the
commercial mower market in the '50s when
it bought Worthington and later started
manufacturing rotary mowers. It was the be-
ginning of a major competitive battle be-
tween "Big Red" (Toro) and "Big Orange"
(Jacobsen)-a battle that has played a major
factor in the growth of the commercial and
professional mower market.

Goodall charted new waters in rotary
mowers when it introduced a 36-inch, self-
propelled walk-behind in the early '60s. By
incorporating brakes on the two drive
wheels, Goodall was able to build a wider,
heavier mower with good maneuverability.
It also brought the concept of zero turning
radius to the industry. The operator could
turn the mower, much like a Caterpillar trac-
tor, by applying the brake on one wheel while
the other wheel continued to turn.

These concepts of maneuverability, large
size and zero turning radius were also ap-
plied successfully by Gravely, Exmark, Kees,
Toro, Snapper, Wisconsin Marine (now Ran-
somes), Yazoo and other companies. Oddly
enough, these large, walk-behind mowers
did not achieve great commercial success
until the early '80s. Today, walk-behind ro-
taries stretch up to 60 inches wide. Sulkies
can be attached to them to provide an in-
expensive riding mower. Jacobsen, John
Deere, Scag and Lesco have since joined
the group.

Excel, a manufacturer of tractor cabs, had
bigger things in mind and took rotary mower
size and maneuverability a step further.
Rather than turning a small garden tractor
into a mower by suspending a rotary deck
from its belly, Excel redesigned the drive
unit so that the deck could be mounted in
front. The company also invented a steer-
ing mechanism consisting of two levers and
independent drive on the front wheels so
the mower could actually spin around in one
location. After a little practice, the opera-
tor could guide the front-mounted deck along
curving walkways and around trees without
slowing down. The deck could also be re-
moved and replaced with a snowblower or
plow blade.

In 1965, Excel added a larger engine and
a 72-inch deck to cut mowing time in half
and nearly eliminate the need for trim mow-
ing. Finally, the company replaced mechan-
ical drive to the independently front wheels
with hydrostatic drive. In 1983, Excel boosted
horsepower further to add cutting decks on
the side of the drive unit called Range Wings.
Now, a single rotary tractor could cut a swath
15 feet wide, the same width as large, reel
gangs.

Howard Price, Jacobsen, Ransomes and
Toro have adopted similar technology and
added hydraulic drive to the cutting decks.
Hydraulics are also used to lift the side decks
when necessary. Many of these principles
were quickly applied to tractor reel units at
the same time.

Out-front, riding rotaries today are avail-
able from a number of companies, includ-
ing Bunton, Cushman, Deines, Howard
Price, Ingram, Jacobsen, John Deere,
Gravely, Kut-Kwik, Lesco, Middlesworth,
Scag, Toro, Yazoo, and others. In the mid-
'70s a small, family-owned company in Ohio
developed a small turf tractor to resemble
the latest large agricultural tractors. To re-
tain maneuverability and to pull farm im-
plements on soft or wet fields, ag equipment
companies had introduced four-wheel drive
tractors that were hinged in the center.
These articulated units had tremendous trac-
tion and could turn in half the space it took
a conventional tractor. Once the Steiner
Corp. had successfully miniaturized the farm

tractor, it began adding a wide assortment
of attachments, includinq front-mounted ro-
tary and reel mowing units, broom, edger,
scoop and blower. Like its big brother, it
can also pull implements. The Steiner fa-
mily was satisfied with its small share of the
market which grew largely by word-of-mouth.
That may be changing since Ransomes,
Sims and Jefferies, the British parent com-
panyof Ransomes, Inc., purchased Stein-
er Corp. last month.

Hydraulic drive and using one tractor or
drive unit to power a variety of attachments
forced turf equipment engineers to take a
closer look at hydraulics. It takes more horse-
power to drive hydraulic devices than it does
mechanical ones. However, hydraulic drive
will allow infinitely variable speed for both
the tractor wheels and for the attachments.
It also enables manufacturers to eliminate
belts and pulleys and their adjusters.

An hydraulic system consists basically
of a pump, powered either by the tractor

continued on page 28

John Deere's 3325 Pro Turf Mower cuts a 138-lnch swath as low as 318Inch. Instruments moni-
tor 12 different operating functions.

The Metrae 3OO3Kfrom Lely Is a highly flexible prime mover that can operate attachments on
both front and rear. The low·profile machine has four-wheel drive and steering.
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Scag's commercial walk·behlnd rotary mowers cut up to 61 Inches wide.

The Excel Hustler Range Wing mower can cut 60 acres of turf In an eight·hour day.

The Steiner tractor articulates In the center and features four-wheel drive. It can support a wide
range of attachments both front and rear.
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Mowers
continued from page 27

engine or PTa, that circulates oil under high
pressure in hoses to small motors located
on the devices to be driven. Valves regu-
late the pressure and flow rate of the oil in
hoses thereby determining the speed of the
motor. Dirt or debris in the oil can harm the
components, so a filter in addition to regu-
lar cleaning and maintenance are important.

Companies like National have chosen not
to use hydraulics, preferring instead to pro-
vide mowers with smaller engines, lower
cost and simpler from a maintenance stand-
point. Other companies, such as Excel and
Brouwer, utilize hydraulics for hydrostatic
drive and lifting attachments but not for driv-
ing attachments. Many manufacturers offer
models with different combinations of
mechanical and hydraulic drive.

"Hydraulics are here to stay," says Hel-
mut Ulrich, product marketing manager with
Toro. "The operator has more confidence
in hydraulics than he did four years ago.
Manufacturers have made hydraulic "prime
movers" simpler to service and more reliable.
With hydraulics you can precisely match for-
ward ground speed to the speed of the
reels."

Tom Carter, vice president of Jacobsen,
has been one of the pioneers in hydraulic
mowing equipment. "Hydraulics have greatly
increased the versatility of turf equipment,"
he explains. "The operator has more con-
trol than he has ever had." Carter admits
that mechanics must be trained to main-
tain and repair hydraulic units, but once that
hurdle is cleared, the units provide great-
er flexibility with no more maintenance than
mechanically- driven units.

Both Carter and Ulrich used the term
"prime mover" frequently. The term is proof
that manufacturers are heading toward multi-
use tractors or drive units. Prime movers
that can drive reel, rotary and flail mowing
attachments will also be used for verticut-
ting, aerating, vacuuming, blowing, brushing
and more. As manufacturers expand the
usefulness of mowing tractors, they are also
introducing all-purpose prime movers. Ex-
amples of these are the low-slung, four-
wheel drive, four-wheel steering tractors cur-
rently available from Bunton, Jacobsen and
Lely. They can drive attachments in front
or in the rear and have excellent stability
on slopes. The Steiner articulated tractor,
and Brouwers' new four-wheel drive trac-
tors are smaller versions of all-purpose prime
movers. Kubota introduced a four-wheel
steering mowing tractor in 1986.

As turf standards change, so must mow-
ers. When Sylvanus Locke built his first
triplex reel mower in 1928, he had no idea
that the triplex would set the standard for
fairways and stadium fields 50 years later.
In fact, it wasn't golf courses he had in mind
when he designed it. He was thinking of
large estate lawns and that was its primary
use in the U.S. He didn't realize the potential
the mower had for sports turf. When Tom
Herrmann purchased Locke in 1987, he



quickly discovered that the mowers were
being used in Europe primarily for sports
fields.

In the '70s, Jacobsen, Ransomes, and
Toro introduced lightweight triplex greens
mowers to reduce the time it took golf course
crews to cut the greens in the morning. As
prestige courses started raising the stan-
dards for fairways, the triplex began to spend
more time on the fairways than on the
greens. Superintendents were impressing
club members with the striped, sharp-edged
pattern imparted on the fairways with the
mowers. At the same time, the lighter weight
triplex caused less compaction and allowed
the superintendent to pick up clippings, both
factors in reducing populations of annual
bluegrass on fairways. The mowers grew
in importance as fairway cutting heights
shrunk to the half-inch mark.

Light-weight mowing had been born and
the triplex, and later larger light-weight units,
were the mowers of choice. The golf course
mowers started finding their way into profes-
sional and university stadiums across the
country. The mowing pattern in the outfield
of baseball fields and between the five-yard
lines of football fields has also become the
standard for stadiums.

The trend was good news for Locke and
National, that had been making triplex and
five-reel mowers since the early '30s. Les-
co introduced its first triplex in 1986.

Changing standards for greens are having

Three-wheel drive provides improved traction and maneuverability for Jacobsen's Tri-Klng 1471
triplex reel mower.

a big impact on greensmowers. As golfers
wanted greens on their course to be as fast
as those seen during championships on tel-
evision, the superintendent had to respond.
At first he tried lowering the height of cut
and topdressing with sand to make the golf

ball roll faster and further. He verticut the
greens lightly and frequently to remove ex-
cess tillers and thatch that could slow the
ball down. These maintenance practices
were not only time consuming, they were

continued on page 30
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Mowers
continued from page 29
stressful to the bentgrass, bermudagrass
or overseeded ryegrass. The superinten-
dent needed a device that would enable him
to speed up his greens without creating ad-
ditional stress.

It took Larry Lloyd, an inventive Califor-
nia superintendent, to come up with the an-
swer, a grooming device attached to the front
of the greensmower. Not only did the device
remove the tillers, stems and thatch dur-
ing mowing, it stood the turf up so it could
be cut as evenly as possible. He found that
he could reduce verticutting, let the grass
grow higher and thus healthier, and eliminate
much of the grain on the green without slow-
ing down ball roll.

Jacobsen bought the rights for the groom-
er from Lloyd and began offering the device
in 1986. It consists of vertical blades posi-
tioned to slice turf and vegetation raised up
by a grooved, crimping roller. "It's not a ver-
ticutter as we know it," explains Carter. Re-
cently, Bunton, Deere, Lesco and Toro have
developed their own versions of a groom-
er for their greensmowers.

The next step for mowers is advanced
control, predicts David Legg of Ransomes,
Inc. Digital read-outs will tell the operator
information critical for operation and main-
tenance. Reel mower operators will be able
to know what speed the reels are turning
in addition to ground speed. They will be
able to check an entire list of engine and

Brouwer powers the reels on Its seven·gang with the tractor PTa but uses hydraulics to raise
and lower them for transport.
equipment conditions to gauge performance
and efficiency.

Most importantly, says Jacobsen's Carter,
the control system will warn the operator
of problems immediately so that they can
be corrected before damage to the equip-
ment takes place. A multi-function check
system will tell the operator when main-
tenance is needed so that the mower can
reach its maximum life and productivity.

Greater flexibility, closer control over cut-
ting conditions and increased efficiency have
changed and will continue to change mow-
ers for sports and utility turf. Indications are
that refinements of existing technology will

be coming rapidly in the next five years. They
will be primarily in the tractor or drive unit.
As the horse was replaced by the first trac-
tors earlier in the century, the tractors we
know today will be replaced with "prime
movers".

"We may mow turf with lazers in the fu-
ture," says John Kinkead, president of Na-
tional Mower Company. But for the moment,
manufacturers are testing fine-cut flails to
serve as a type of intermediary between reel
and rotary. Reels still provide the best cut
with the least amount of energy. Increas-
ing efficiency without sacrificing quality re-
mains the driving force behind th~'~,ndustry.

STREAM L1NER'M

economy liquid liner.
• Air compressor for fast,

dependable lining
• Lightweight and well-

balanced for easy
handling

• Big 7 gallon tank with
auxiliary manual pump

• Operator controls are
easily accessible.
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What do you get
when you order a

full-course aerator?

ANSWER: The Ryan GA™ 30 Aerator. It's the
only aerator that delivers green-quality aeration to
your entire course. From tee to green, fence to fence.
You get the versatility of variable core spacing, the
speed of a riding machine, and Ryan's quality pre-
cision coring action. For all the facts, return the
reader service card in this publication today.

BUILT TO LAST
6213 Ryan, OMC-Lincoln, P.O. Box 82409, Lincoln, NE 68501

Toll Free: 1-800-228-4444
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