
lieves a little extra effort up front is cheaper
in the long run: "If you get grass estab-
lished the first time, you don't have to go
back."

Hoolehan's theory was substantiated
through a comparison of the first and sec-
ond fairways of the Koolau course after
erosion control measures were applied. On
the first fairway, where hydromulch pro-
vided the only protection, a two-foot-by-200-
foot gully was formed by rainfall and
irrigation runoff. It required expensive re-
working and reshaping of the landscape.

On the second fairway, where erosion
control blankets were used, no significant
erosion occurred. According to Hoolehan,
"If we had not used blankets on the second
fairway, the amount of finish work would
have been a lot greater. Since the blankets
effectively controlled the erosion, we can
concentrate our efforts on fine-tuning the
hole."

Annual Ryegrass Also Worked
Ryegrass was another useful choice in

staving off erosion, says Hoolehan. "On
very severe slopes of three to one and
greater, we used annual ryegrass to stabi-
lize the soil in the winter months until the
bermuda became strong enough to fill in.
We also used ryegrass to fill in a lot of other
areas until we could come back and reveg-
etate them to the natural conditions that
existed before the construction. The rainy
season is not a very conducive time to
establish bermuda. The grass doesn't go
dormant in Hawaii, but the sprigs don't
start to spread because of the cooler tem-
peratures and shorter days.

"We're right on the side of a mountain
that casts a tremendous amount of shade
on the golf course in winter," Hoolehan
notes. "That's one of the reasons we went
with bentgrass greens. Berrnudagrass
wouldn't have made a very good greens
surface in Winter, but we feel that for fair-
ways, tees, and roughs the bermuda will be
fine. We expect the course to be playable in
the winter despite the rain.

"We've imported silica sand from Aus-
tralia for the greens construction, because
we couldn't get as good a sand here," says
Hoolehan. "Most sands in Hawaii are basi-
cally coral, and marginal for use in greens
construction."

Protecting the Ecology
For ecology's sake, "we had a grading

permit that only allowed us to clear 15
contiguous acres. We had to selectively
clear the golf course, because it's a sensitive
area around her, We tried to eliminate all

the runoff we could from the golf course,
in order to help control the erosion,"
Hoolehan recalls.

"Although we had a lot of rain during
the construction phase, the contractor built
large siltation basins to protect against the
runoff of silt from the project He also
utilized silt fences and other material. But
as I said, that was not my responsibility,"
he notes. "My job was to worry about
erosion control after construction, not
while it was underway."

As soon as they have grown them in, it
will be the responsibility of the grasses to

keep erosion under control, Hoolehan ob-
serves. The golf course superintendent has
every confidence they'll be up to the task.
If they do as good a job as he and the
contractor have done, Koolau Coif and
Country Club should be making its formal
debut next spring intact and on schedule.
It should fit beautifully into its spectacular
surroundings, with no harm to the delicate
ecology.

"Before this course was built, the area
was a tropical rain forest," says Hoolehan
with a smile. "Now we have a country club,
and the rain forest is still here!"

As the game of golf grows, so does the demand for Hydro-Plant.
We provide golf courses all over California with seeding, erosion
control and stolonizing, and one other very important feature that
never grows old - first class service.

If you're considering the services of a hydroseeding company,
give us a call and we'll refer you to some golf course superintendents
who've grown accustomed to our way of doing business.

~ HY~'::':o-,~~~':!,f~JInc.
356 South Pacific St., San Marcos, CA 92069·619/744-7360 ·714/351-4343 • Fax 619/744-6559
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assist distributors and dealers in this region
with their technical questions and will help
introduce the new Turf-Seed products.

Jensen has been involved with the
turtgrass industry for 19 years, earning
several awards and honors, and is immedi-
ate past president of Maryland Turfgrass
Council.

are planted in up to five feet of topsoil
covering the geomembrane cap. Vegetation
mostly indigenous to the Meadowlands
area, including grey birch trees, red choke-
berry bushes, milkweed, goldenrod, and
Indian grass, are intended to attract a wide
variety of wildlife to the park.

EXPERIMENTAL PARK
PLANTED AT
MEADOWLANDS

The Hackensack Meadowlands Develop-
ment Commission in Hackensack, NJ has
opened an experimental park at the site of
the closed Kingsland landfill. The six-acre
park in Lyndhurst is the first of its kind in
the country to support a spreading root
vegetation system atop a Hypalon-based
geomembrane cap.

The landfill was capped with Terra-Tuff,
a geocomposlte membrane manufactured
by JPS Elastomerics Corp. of Northampton,
MA. It eliminates cover soil slippage on
steep slopes and allows rainwater to drain
off the cap.

Terra-Tuff is a nonwoven geotextile,
made from recycled polyethylene tereph-
thalate soda bottles, bonded to a scrim
reinforced Hypalon-based geomembrane.
More than 440,000 recycled one liter soda
bottles were used to manufacture the
Kingsland landfill cap. The experimental
park opened last summer and was planted
in several stages to reflect the natural trans-
formation of a meadow into a woodland.
Trees, bushes, grasses, and ground cover

JENSEN AT TURF-SEED
CGSAjACSG

CELEBRATES 25TH
ANNIVERSARY

This year marks the 25th anniversary of
the 1,200-member Canadian Golf Superin-
tendents Association/Association Can-
adienne des Surintendants. The
organization was founded in Quebec in
1966, and held its first conference and
meeting the following year.

On September 25, the association will
hold its 25th Anniversary Fall Field Day at
Carling Lake in Quebec. The key event of
the anniversary year will be the 43rd Cana-
dian Turfgrass Conference and Trade Show
slated for December 8-11 in Toronto. Spe-
cial ceremonies will take place during the
opening of the conference and the closing
banquet.

Vanessa Jensen has joined Turf-Seed,
Inc. as Mid-Atlantic marketing manager and
technical service representative. She will

SPORTS TURF COATINGS
You have seen Mautz 8-30 for many
years on Super Bowls, Pro Bowls,
numerous NFL stadiums and univer-
sities. Now available world-wide
from MISSOURI PAINT SUPPLY.
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BRIGHTEST WHITES AND
SHARPEST MATCHES TO
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* National, International Sales.
* Complete Line of Natural and Artificial Turf Paints.
* Custom Stencils.
* Spray Equipment & Accessories.
* Warren's Bench Tarps and Field Covers.
* Member of STMA.

Contact Larry Davis or Jack Schwarz

UGood enouqh"
isn't good enough

.. Hydroseeding, hydromulching, stolonizing, erosion
. control, dust abatement, revegetation, fertilizing,

overseeding, dry seeding, straw mulching and
punching-we do them all. And we do them better
than anyone.

Our equipment? The best, radio dispatched,
properly maintained. Materials? The finest, properly
formulated. Our technicians? Well-trained, highly
experienced, committed to excellence. Our field of
operations? California and Arizona.

Let us bid your job. Let us show you what
we mean when we say that "good enough" isn't
good enough.

SANDERS
HYDRO SEEDING INC.

I, , ..
t "

MISSOURI PAINT SUPPLY
Helping You Make Your Mark in the '90s!

5818 Troost, Kansas City, Missouri 64110
(816) 333-1272 * Call Us Toll Free (800) 426-0774

(711,)973-TURF FAX (714) 973-9120
1306 E. Pomona St., Santa Ana, CA 92705

C-27 License No. 600275 Bonded & Insured
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Foxboro Stadium Goes Natural

Hitting rock was the only thing Ran-
dall & Blake, Inc., hadn't antici-
pated in the construction of the

new, natural turf sand-based field at
Foxboro Stadium in Foxboro, MA,so natu-
rally they hit tons of it.

"When we started trenching to put in
the drainage lines, we encountered 'rock
ledge,' a condition which is very common
in many parts of New England," recalls Dan
Almond, registered landscape architect and
design/build division manager for the land-
scape architecture and construction firm
based in Littleton, co. "The soil borings we
performed very early on didn't show us how
much rock was down there. About 90 per-
cent of what was down there was rock."

Fortunately, they discovered the prob-
lem late in the week and had the weekend
to solve it. By Monday, they were back in
business.

"We had originally planned on using a
Vermeer 450 trencher, but we switched to
a 650, which is about twice the size, and it
worked like a champ," says Almond. "We
did go through hundreds of teeth,
though.t'Hitting rock caused a little bit of
anxiety because our schedule was so tight,"
he continues. "But we were able to regroup

By Matthew Trulio

over the weekend, bring in the new equip-
ment, and make up what little time we lost.
These are the things that happen in a
project like this. You just have to make
adjustments and go on."

Adjusting to improve a difficult situation
is a subject the New England Patriots, the
NFL team which calls Foxboro Stadium
home, know something about After suffer-
ing through one of the toughest seasons in
the history of the franchise, a season filled
with loss and controversy, the Patriots de-
cided it was time to make some adjust-
ments.

They hired Sam Jankovich as chief exec-
utive officer and owner's representative.
They picked high in the NFL draft, which
is perhaps the only consolation for a team
with a losing season. And they turned their
attention to the field itself and its well-worn
artificial surface.

"Mr. Jankonvich was the athletic direc-
tor at the University of Miami, so he was
used to natural turf," says Almond. "He was
strong on the idea of going to it at Foxboro
Stadium."

And go to it the Patriots and Foxboro
Stadium owners did.

"This is a great commitment on behalf

of [Patriots owner] Victor Kiam and the
New England Patriots organization to in-
stall a proven natural turf field," Jankovich
said earlier this year. "This decision is in
the best interest of not only the Patriots'
football players, but also other players
around the National Football League. In
addition, such a surface is conducive to a
better brand of football."

RBI finalized negotiations for installing
the new field in January. The field had to
be playable by June 1, when a soccer match
between the national teams of the U.S. and
Ireland would be held. Work began in mid-
February. Missing the deadline was simply
not an option.
Out With The Old

Before RBI could begin work on install-
ing its GraviTURF Natural Turf Athletic
Field System at Foxboro Stadium, the old
surface had to be removed. That meant
taking up 93,000 square feet of artificial
turf and padding, 2,000 cubic yards of
asphalt, and 4,000 cubic yards of soil. Al-
though another outside contractor was
hired for the removal chores, RBI was on-
site when they took place.

"Because the field at Foxboro was arti-
continued on page 14

Foxboro's new turf ready for international soccer match.
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Foxboro Stadium
continued from page 13

ficial, it had a crown," Almond recalls. "In
the middle of the field, the asphalt was
about 15 inches thick! Even on the sides, it
was three or four inches thick. The nice
thing was that they removed the surface
and the pad and gave it to charity. Then
they ground up the asphalt and used it in
parking lot improvements at the stadium.
Nothing was wasted."
In With The New

The GraviTURF system installed at
Foxboro Stadium is a gravity-drained, sand-
based athletic field set-up. The system was
invented by RBI, which is in the process of
having it patented.

The system begins with perforated pipe
drainage lines, which vary from four to 12
inches in diameter depending on the drain-
age requirements of a particular project.
"The pipe is all bedded in pea gravel-under
it, around it, and on top of it-and we typi-
cally use a well-rounded material," says
Almond. "On top of that, depending on the
type of installation the client wants, we
install our soil warming system."

The Patriots wanted the soil warming
system. It consists primarily of electric heat
cables which run the length of the field,
from end zone to end zone.

"Most of the time, we have to upgrade
the power a bit because the heating system
requires something on the order of 500,000
watts," says Almond. "But it is a phased
system-the whole thing doesn't run at
once, because that way it's a lot more
economical for the owner to run.

"Obviously, a soil warming system is
rarely used more than 2-1/2 months a year,
but it really helps extend a field's playabil-
ity, as well as the ability to keep it green,"
he adds.

After the warming system, if specified, is
in place, a peat and sand mix is put down.
At Foxboro, the sand and peat were mixed
in a Dakota Blender. The job of making
sure the sand and peat were compatible
went to Chuck Dixon, an agronomist and
founder of Turf Diagnostics And Design, an
Olathe, KS, firm which evaluates materials
for suitability of use in putting greens and
other sand-based systems.

"The sand fits United States Greens As-
sociation particle size criteria," he explains.
"The gravel is about five to seven times
larger than the sand."

IiWe mostly use Dakota Reed Sedge
Peat," adds Almond. IiA lot of people seem
to be going to it now."

Lastly, there is the grass. RBI generally
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seeds if time allows. "That way, we can seed
into our root zone mixture exactly the type
of grass mix we want to use," says Almond.
"By seeding, we also avoid any soil inter-
face problems."

Faced with Foxboro's tight time frame,
however, RBI was forced to sod.
Getting The Old Team Together

Although RBI, founded in 1975, had
constructed about 30 golf courses through-
out the West, as well as a number of athletic
fields, the first professional field installa-
tion of a GraviTURF system was at the
Denver Broncos' training facility in 1989.
Mark Altman, of Altman & Altman Turf and
Soil Fertility Specialists, an independent
consulting firm based in Marshall, MN,was
brought in by RBI and the Broncos to
perform soil analyses on the project

Electric heat cables and irrigation installed in
pea gravel base.

"That was about as close to a sterile
media as I've run across," says Altman.
"They [RBI] had planned on doing a stan-
dard soil analysis, but I suggested taking a
number of soil samples because they were
going with a sand-based field. With a sand-
based field, you can create a designer mix
of nutrients. That gives you some real op-
tions that you don't normally have."

Altman designed a soil fertility program,
which included major and minor nutrients,
for the seeded turf. "When the turf came
up, it had all the nutrients it needed," he
enthuses. "You can make a profound differ-
ence in turf establishment through proper
soil fertility management."

"I think the system is a perfect marriage
between drainage and water retention,"
says Ross Kurcab, field manager of the
Broncos' training facility. "We have
enough drainage where we never have any
standing water. At the same time we retain
enough water so we're not just flushing it
through."

Once RBI secured the Foxboro project,
the firm contacted Altman again.

"They called me and said we've got
another project to do, but with a completely
different set of circumstances than at Den-
ver," says Altman. "This time, we were
sodding instead of seeding. We started out
with six weeks from sodding to playing
time, but by the time everything came to-
gether, that was down to four weeks."

Building Bionic Turf
When RBI began its search for sod to be

used at Foxboro, it was looking not only for
a specific type of grass, but also for one that
had been grown in a sandy loam that ap-
proximated the sand-peat-gravel mix they'd
be using. Their search, with Altman's assis-
tance, took them throughout the New En-
gland area, and as far west as Indiana.
Finally, after exhaustive testing of sods and
soils from various turf farms, they settled
on a Kentucky bluegrass of 27 percent
Merit, 30 percent Ram, 20 percent Glade,
and 23 percent Eclipse from Gold Star
Farms in Canterbury, NH.

"There were a lot of soil samples
swapped back and forth," says Mack Mac-
Phail, a customer service manager at Gold
Star. "They wanted a sod that had been
grown in a sandy loam to begin With, and
our soil was very close to what they had
been looking for."

The idea in testing the soil was not to
"match" loam to loam, since the sod would
be washed free of all farm loam after har-
vest, but to find a sod that was already at
home in a medium similar to that used at
Foxboro.

"The number one problem I see in sand-
based fields is the sod-soil issue," says
Dixon of Turf Diagnostics And Design. "A
really fine-textured sod can seal off the sand
base, and you never get rooting or other
benefits. That's one of the benefits to sod
washing-you eliminate the interface prob-
lem."

The sod RBI selected at Gold Star was
strong and healthy, according to Altman
and Almond. But, given the deadline for the
Foxboro project and the impending soccer
match, they knew it had to be even
stronger.

"After we decided that Gold Star was the
one, we sent their samples to Mark, who ran
his tests to determine fertilizer rates," says
Almond. "He did something that I think is
unique. He came up with a pre-fertilizer
program, including biostimulants, that was
used at the farm to create a 'bionic' sod.
And it paid off big time!"As for the "exacts"
of the program he created for sod on the



farm, Altman isn't giving away any secrets.
("I need some competitive edge," he
laughs.) However, he does provide a gen-
eral description of the on-farm program.

"The idea was to bring the turf up to
sports turf durability and playability before
it came to the stadium," Altman reveals.
"From the soil analyses at the sod farm, we
were able to come up with a program of
fertilization, Roots biostimulant, and foliar
feeding."

IIWe understood that whatever process
they were recommending, we were going to
work with them," says MacPhail of Gold
Star. "The material [specified by Altman]
was shipped here, and we put it down at the
recommended rates.

IIWe had to ship the sod by May 1, and
that's just barely spring here. The sod was
just starting to come out of dormancy, and
we were happy to take any suggestions on
'waking it up.?'

After the sod was harvested, all 93,000
square feet of it were washed as planned.
Gold Star used a special sod washing ma-
chine, patented in Tasmania and assembled
in Toronto, Canada, to accomplish the task.
The washing procedure, which used 400
gallons of water a minute at 45 psi, was
done at the farm.

The idea was
to bring the turf
up to sports turf
durability and

playability before
it came to

the stadium.
III think RBI was, among other things,

looking for someone who had the most
'enthusiastic' way of washing the sod,"
MacPhail says. "Bringing a machine here
assembled in Canada and patented in Tas-
mania is about as enthusiastic as you can
get."
From Farm To Field

Before a foot of the washed sod was laid
at Foxboro, a custom-designed, pre-plant
fertilizer was incorporated into the sand
and peat mix. IIWe incorporated major and
minor nutrients into the mix, which was low
in potassium and had a high percolation
rate," says Altman. IIWe used a sulfur-

coated sulfate of potassium, so we could
prevent the potassium from leaching away.
We also included trace elements-manga-
nese, copper, and zinc. Sands vary greatly
from pit to pit, and you need to take that
into consideration when you design pro-
grams for sand-based fields."

The soil fertility specialist having, Sus-
tain, from W.A. Cleary Chemical, put down
to inoculate the soil prior to sod installa-
tion, but because of a shipping problem
they had to apply it after the sod was laid.
Altman also wrote a fertilizer program for
the field after sodding.

The results of the combined efforts of
everyone involved have been impressive.

IIIn two weeks, we had roots down 2-1/2
to three inches," Altman says with relief.
IIAndwith what we did on the farm, we were
able to reduce transplant shock to zero."

IIOne of the keys to this whole system is
drainage," Almond points out. IIWeguaran-
tee our percolation rates at five inches per
hour, but at Foxboro we'll probably get a
percolation rate in the range of six to eight
inches per hour. According to tests we've
done recently at the Broncos' practice facil-
ity, the percolation rate there now is 6.2
inches per hour.

continued on page 16
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Foxboro Stadium
continued from page 15

"Quality control is the key," he adds.
"Every system is installed the same way,
every time. We absolutely do not compro-
mise on materials or installation."
Game Time

To protect and maintain their consider-
able investment-more than $1 million were
spent in the entire Foxboro Stadium reno-
vation-the Patriots and venue managers
hired Pierre Landry as field superinten-
dent The 29-year-old from Rochester, NY,
has a degree in plant and soil science from

Dan Almond (r) and Ross Kurcab at Bronco's
practice facility.

the University of Massachusetts and was
previously an assistant superintendent at
Monroe Golf Club in Pittsford, NY, and
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Andover Country Club in Andover, PA. He
was recommended for the Foxboro job by
RBI.

"I've worked with USGA sand-based
greens, so I have a good idea about their
irrigation and fertilization needs," he says.
"The stress on this field is going to be
different than it is on a golf green-it's more
physical than environmental. I understand
turf really well and I just have to adapt to
sports fields."

Landry's golf course experience came in
handy during the first two weeks after the
sod was laid at Foxboro. Using the field's
five-row, gravity-fed (from a nearby water
tower) irrigation system consisting of
Hunter I-40s, a Weathermatic controller
and brass valves, and Hydrovisor moisture
sensors, he syringed the field daily. It takes
approximately 1-1/2 hours for the system,
which is designed with head-to-head cover-
age, to complete its entire cycle.

IINow that the roots are down 3-1/2
inches, I'm cutting back on water to get
them to dive even deeper," says Landry.

Since the previous surface at Foxboro
was artificial and, consequently, didn't re-
quire turf equipment beyond a vacuum,
Landry is in the process of building his turf
care arsenal from scratch. In the meantime,
he's using demo equipment from various
distributors, such as a triplex mower, three
times a week, to cut the grass to a 1-1/2-
inch height. He adds that he'll soon bring
that cutting height down to 1-1/4 inch, and
will begin an overseeding program this
summer.

"We want to work to obtain a 50-50
bluegrass-ryegrass mix," he reveals.

The Patriots players and coaches, he
says, are excited and curious about the new
field, and he sees developing a relationship
with them as vital to his success at Foxboro,
as well as the success of the field itself.

"I think the biggest challenge is going
to be satisfying the needs of the coaches
and players, in terms of game condition and
allowing them on the field," says Landry,
who is currently renovating the Patriots'
nearby soil-based practice field. IIOfcourse,
I want to keep them off it as much as
possible [between games] but it's their field
and they're going to want to practice on it.
But that's mostly walk-through stuff, like
setting formations.

"We'll work it out by developing a good
relationship where we understand each
other's needs."

Like RBI, the Patriots, and the Foxboro
Field owners, Landry will make adjust.
ments, and then go on. Sometimes, that's
what winning is all about.



GOLFCOURSE
DEVELOPMENT FORUM

The National Golf Foundation will spon-
sor a Forum of Public-Private Ventures in
Golf Course Development July 12-13 at the
Palm Beach Gardens Marriott in Palm
Beach Gardens, FL.

The seminar is designed to educate pub-
lic and private entities about how to form
viable partnerships in the development of
successful golf facilities. Topics such as
funding and management options for mu-
nicipal golf course development will be
covered.

Reservations can be made by telephone
or fax. Call (407) 744-6006 or fax (407)
744-9085. Travel arrangements may be
made through WorldTek Travel at (800)
243-3180. Identify yourself as an NGF sem-
inar registrant and ask to speak to the
Sports Desk.

ASGCA PRESIDENT
PURSUES FASTER
PERMITTING

Concerned with delays experienced by
golf course developers in the permitting
process, Tom Clark, president of the Amer-

ican Society of Golf Course Architects, says
he will work toward increasing dialogue
with regulatory agencies to that the proper
information is available for review.

"Environmental regulations have been
interpreted differently across the country,
and we hope to be able to work will all
concerned to have a more uniform applica-
tion," said the ASGCA president, who was
elected during the organization's 45th an-
nual meeting in England. "All of us in-
volved in the process must do our
homework so that the paperwork, includ-
ing necessary research, is right the first
time. If the development team works closely
with regulatory agencies, we can reduce the
approval time."

PGMS CHAPTER FORMING
Professional Grounds Management So-

ciety is forming a new branch in central
California. The organization offers the op-
portunity for California grounds managers,
park directors, golf and sports field super-
intendents, and landscape contractors to
network with each other. Current events
and management techniques are often dis-
cussed.

For more information, contact: Michael
J. Bova, Arbor Tree Surgery, 802 Paso
Robles St., Paso Robles, CA 93446, (805)
239-1239.

EXECUTIVE COURSE
OPENS

Willow Springs Golf Course near Balti-
more is slated to open this month. The
IS-hole, par 62 "executive" course was
designed by golf course architect Al Janis
and constructed by Golf By Janis, a golf
course construction firm based near Ocean
City, MD.

The executive course concept combines
demanding hole with reduced playing time.
Willow Springs has incorporated wooded
areas, streams, ponds, and rolling hillsides.
Elevation on the course can vary as much
as 80 feet.

The greens, which average 6,000 square
feet, have been built to USGA specifica-
tions. Both nine-hole courses have four par
fours and five par threes, so an IS-hole
round will total 62. Putting surfaces have
contours for a challenging finish to each
hole.
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Turf Beyond Tomorrow
SANTA ANITA MAIN TURF TRACK 1989 Beard - Dixon Design
SANTA ANITA HILLSIDE TRACK 1990 Beard - Dixon Design
KANSAS CITY CHIEFS NFL Watson - Toma - Dixon Design
DENVER BRONCOS NFL Kurcab Design
FOXBORO STADIUM NFL. Altman - Dixon Design
UNIVERSITY OF FLORIDA GATORS Dixon Design
CASTLE PINES COUNTRY CLUB Suny Design
COAL CREEK GOLF COURSE Phelps - Erwin Design
RANCH SANTA MARGARITA GOLF CLUB Ted Robinson - Dixon Design
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- Test with Qualified Lab - 3000 on Top Dressing Program
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~ Buy your own Dakota Blender

'(o~e t. \ for high performance soil mixes.
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:;;6.", Maintenenceorconstructionsizes available
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Water-Absorbing Polymers
Show Promise In Turf

TUrfgraSSmanagers are under increas-
ing pressure today to use irrigation
resources wisely. Reductions and re-

strictions of water use by many municipal-
ities in the U.S. and other countries have
made conservation and efficient use of
water a necessary goal (Watson, 1985). The
United States Golf Association (USGA)and
the Golf Course Superintendents Associa-
tion of America (GCSAA) have
placed high priorities on develop-
ing drought resistant and/or low
water-using turfgrasses and man-
agement strategies for the 1990s
(Bengeyfield, 1988).

One strategy that possesses
great promise for reducing the
need for supplemental irrigation
on turfgrass sites is the use of
water-absorbing polymers to in-
crease the amount of available
moisture within the turfgrass
rootzone.

One must consider several fac-
tors in determining appropriate
strategies to reduce irrigation
needs for turfgrass, The "water
budget concept" (Carrow, 1985)
is very useful in this regard. A
water budget tracks available
moisture much like a checking
account reflects one's financial as-
sets. It is based upon moisture
inputs, reserve, and outputs.

Moisture inputs include irriga-
tion, precipitation, and moisture
provided by capillary rise from
shallow or perched water tables.
Proper irrigation scheduling in-
volving multiple cycling and
proper timing can go a long way

. to reaching the goal of efficient
water use (Meyer and Camenga,
1985).

The output side of the water budget
concept equation includes evaporation
from the soil surface, transpiration by the
turfgrass canopy, runoff due to saturated
or compacted soil conditions, and leaching
beyond the rootzone. The proper choice of
turfgrass cultivar (Beard, 1985) in cornbina-
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tion with proper irrigation and other cul-
tural techniques (Shearman, 1985) can
limit unnecessary levels of output from the
water budget equation.

The amount of reserve moisture held in
the turfgrass rootzone depends primarily
on the soil texture, effective rooting depth
of the turfgrass species, and the presence
of any perched water table (e.g., USGAspec

doughty soils, or in sand-based rootzones.
Depending upon the manufacturing pro-
cess, water-absorbing polymers can absorb
hundreds of times their weight in water
(Bowman et aI, 1990) and up to 95 percent
or more that water can be released to
growing plants (Azzam, 1980).

By increasing the amount of available
moisture in the rootzone, the length of the

irrigation interval (number of
days between irrigations) can be
lengthened. Since evaporative
losses are greatest during and
immediately after irrigation
when the turfgrass canopy is wet
(Pair et al., 1983), strategies to
reduce irrigation frequencies by
lengthening the irrigation inter-
val may lead to significant im-
provements in irrigation
efficiency and lower the need for
supplemental irrigation.

There might be other poten-
tial benefits for turfgrass sites
from the use of water-absorbing
polymers that aren't quite so ob-
vious. Turfgrass managers are
constantly battling the detrimen-
tal effects of compaction on turf
performance. This is especially
true for sports turf managers
whose responsibilities include
the maintenance of practice
fields which become extremely
hard and unsafe for the athlete
due to the extreme amount of
use.

The commonly accepted ap-
proach is to use various cultiva-
tion techniques to reduce
compaction (Carrow, 1990) .
However, there is mounting evi-
dence that some cultivation
methods are ineffective at reduc-

ing compaction, or due to limited depth of
penetration, the compaction zone is simply
moved to a lower depth. In cases where
compaction pressures are extreme, im-
proved cultivation strategies are needed to
ensure the safety of the athlete and provide
greater turf performance.

Olathe Polymer Planter treating baseball outfield in Lancaster, CA.
Photo courtesy: Dan Wofford, Jr.

putting green) or drainage barrier (e.g.,
Purr-Wick or PAT systems).

Water-absorbing polymers can greatly
increase the amount of moisture available
in the turfgrass rootzone (Azzam, 1980).
This can be especially important in non-ir-
rigated sites, in very coarse-textured,



Water-absorbing polymers are amaz-
ingly absorbent and expand a great deal
when hydrated. How could this expansion
property be of benefit?

Hydrated polymers have been described
as having the consistency of "triple-
strength gelatin." You can squeeze hy-
drated granules between your fingers and
they spring back after compression.
Wouldn't the addition of water-absorbing
polymers into turfgrass rootzones provide
not only a dramatic increase in available
water, but also a much needed "shock ab-
sorbing" property to these compaction-
prone sites? If so, some degree of
compaction resistance would be realized
(Terry and Nelson, 1986).

There is a third possible benefit of water-
absorbing polymers. This is aerification.
Present injection techniques involve plac-
ing polymers as dry granules a few inches
below the soil surface in established turf.
As the dry granule absorbs water and ex-
pands, it occupies additional space. As
water is drawn from those hydrated gran-
ules by roots in close proximity or growing
right through the polymer, the hydrated
granules shrink. Depending upon the
strength of expansion, wouldn't the addi-

Hydrated polymer 4 1/2 inches below surface.

tion of water-absorbing polymers add an
element of aerification from these shrink-
swell cycles?

To test these potential benefits from
water-absorbing polymers, a series of exper-
iments were designed and implemented at
Kansas State University over the past two
years. Olathe Manufacturing graciously
provided the funding for the project and
Western Polyacrylamide, Inc. donated the
cross-linked polyacrylamide to be used.

The first experiment was conducted on
an active soccer field at the Anneberg
Sports Complex in Manhattan, KS. It was
designed to compare conventional hollow

tine coring versus grooving alone and in
combination with the addition of cross-
linked polyacrylamide (AB3, Allied Col-
loids). The polymer was placed
approximately three inches below the soil
surface at the rate of 170 pounds per acre
on one part of the field with an Olathe 831
Polymer Planter. A different portion of the
field was grooved by the planter without
injecting polymer.

The goal was to evaluate certain param-
eters, including turf quality and rooting, as
well as the moisture content, penetrometer
resistance, impact absorption, and bulk
density of the rootzone. It was important to
establish whether grooving alone, or in
combination with injection of the polymer,
result in better turf performance and a
softer (hence safer) field for the soccer
players when compared to conventional
hollow tine coring.

Average monthly quality ratings of the
soccer field were recorded. Conventional
hollow tine coring did not improve the turf
quality of the tall fescue soccer field com-
pared to the control plots receiving no
cultivation. In fact, during July and August,
plots that were hollow tine cored exhibited

continued on page 20

PROFESSIONAL TURF & LANDSCAPE
MANAGERS, GROWERS & PLANT LOVERS!!
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Polymers
continued from page 19

significantly poorer quality than controls.
Grooved plots exhibited superior quality

than controls and additional quality en-
hancement was realized when the polymer
was added. This was especially true during
the months of August and September,
when the irrigation system was shut down
for repairs and little rainfall occurred.

Plots with polymer were showing much
superior quality compared to the other
treatments. This was due, at least in part,
to the additional moisture held within the
turfgrass rootzone. The average soil mois-
ture was monitored to a depth of 15 ern
(roughly six inches) by time domain reflec-
tometry during a dry-down period from July
23 to August 10.

Grooved plots with and without the poly-
mer showed superior moisture content to
either hollow-tine cored or control plots. An
evaluation of soil cores indicated that the
addition of polymer resulted in an average
increase in root mass of 30 percent.

Soil penetration resistance was mea-
sured at 5, 10, 15, and 20 em depths with
a recording penetrometer. Conventional
hollow-tine coring had little effect on pene-

Soil core on right from polymer treated plot
exhibits cracking not found on core from con-
trol plot.

tration resistance at a depth of 15 em
(about six inches). However, grooving sig-
nificantly reduced penetrometer resistance.
Adding cross-linked polyacrylamide re-
duced penetrometer resistance even fur-
ther reflecting a less dense rootzone.
Differences between the control, hollow-
tine coring, grooving alone, and grooving
with polymer were consistent as the soil
was allowed to dry down.

Hardness of the rootzone was also mea-
sured with a Clegg Impact Absorption
meter. This device measures the decelera-

tion of a known mass when it hits the soil
surface after being dropped from a constant
height. Plots were tested with the meter on
June 12, 1990. Higher values indicate
harder surfaces.

Again, conventional hollow-tine coring
did little to soften the turfgrass rootzone
compared to the control plots. Grooving
significantly softened the rootzone com-
pared to either the controls or hollow-tine
coring. The addition of polymer further
softened the rootzone compared to groov-
ing alone.

The data collected suggest that the ad-
dition of water-absorbing polymers to
sports fields under constant, moderate to
severe compaction pressure might repre-
sent a feasible method to reduce field hard-
ness and related sports injury.
Furthermore, it suggests that we might
need to reevaluate the effectiveness of hol-
low-tine coring as a commonly accepted
cultivation method to reduce compaction.

Additional evidence that the water-ab-
sorbing polymers were affecting soil
strength became apparent when soil cores
were removed. Nearly every core taken
from polymer-added plots exhibited dra-
matic cracking and loosening, while control
plot cores exhibited little cracking and loos-
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