
(Continued tram page 19)
are at least 30 strong contenders, including designs by Tom
Fazio in California; Arthur Hills and Steve Melnyk, both of
which are near Knoxville; Rees Jones and Jack Nicklaus, Jr.,
both at Pinehurst, N.C.; and a series of courses designed by
a group working for Robert Trent Jones, Sr. in Alabama.

"But I think University Ridge has a lot going for it," said
Whitten. "lt's been open for almost a year so it's in better
condition. We don't evaluate conditioning, but it has a subtle
influence if a course is in good shape. It's also a good design
and Bobby Jones' designs have fared well in the past in our
surveys."

Whitten agreed with most public golfers who feel skyrock-
eting greens fees has gotten out of control.

"We've become a nation of one-round courses. You pay
and play PGA West or even a Blackwolf Run once. But you
can't stand a steady diet of it," he said. 'With upscale public
courses, courses that give you a country club feel for a day,
you're no better off if you're an avid golfer than jf you belonged
to a club."

Whitten said Golf Digest has toyed with the idea of creating
a category for low-budget or low-fee courses or penalizing
courses that overcharge. "Butthere's no way to evaluate that,"
he said. "On the West Coast, a 45 dollar greens fee is a
bargain. But in Wisconsin or Kansas it's pretty stiff. And 90
dollars really jacks you up to a resort category. That's not a
daily fee in my mind. 50 there's no way for us to equate that
and so we just stay out of it."

Whitten said he enjoyed playing golf in Wisconsin because
he found many courses that he liked and many were consid-
ered bargains. Asked to pick his favorite course in Wisconsin,
Whitten was quick to answer.

"That's easy," he said, "my favorite is Lawsonia. Ijust love
old designs."

Marc Davison,
Superintendent Blackwolf RUiI
Kohler, Wisconsin

"At Blackwolf Run,
goners expect the
besl playing condi-
lions, that's why I
relyonSpring Val-
ley, their innova-
tive products con-
lain Mj]organile~
plus Nutralene'*and
sulfateolpotash, I
gel great color that
lasts. and lnever
worry about burn.
For the finest turf,
you can COWlton
Spring Valley
fertilizers,"
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Notes from the Noer Facility

Irrigation Please!
By Tom Salaiz

Thanks to the hard working efforts of
the crew from Midwest Irrigation, instal-
lation of the irrigation system for the
Noer Facility was completed on June 4.
Eight long working days were spent
pulling 3,000' of 2.5" PVC main and
7,200' of poly pipe, and installing 72
electric valves and 288 sprinkle r heads.

The same evening the irrigation in-
stallation wascompleted, weather fore-
casters were predicting showers the
following day. Talk about a sophisti-
cated irrigation system! , knew irriga-
tion technology was improving by leaps
and bounds, butthls is ridiculous. Well,
it turns out we received only a trace of
precipitation, so we apparently have a
few bugs to work out.

Actually, the TORO NETWORK8000
irrigation system is operating perfectly.
Designed by Mr. Tom Emmerich, this
state-of-the-art system will simplify the
management of research projects re-
quiring different irrigation regimes.

The irrigation system (Figure 1) is
designed to independently irrigate 72

The Irrigation system required thousands of
feet of poly pipe.

FIGURE 1.

IRRIGATION PLAN

O.J. Noer TUrfgrass Research and Education Facility
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plots, 50 ft. x 50 ft. in size. This figures
to just over four acres of irrigated reo
search plots. Each plot is irrigated with
fourTOROSuper700sprinklers. Three
Network 8000 satellites are used for
controlling irrigation with each satellite
responsible for 24 plots.

The programming capabilities of the
satellites allow for a large amount of
irrigation scheduling flexibility. Each
satellite has eight programs and start
times with up to four programs able to
run simultaneously. Other useful fea-
tures include five irrigation cycles, sy-



ringing capabilities, and global percentage adjustments of
watering times for all programmed stations.

A special Thank You is extended to the TORO Company
and everyone who contributed to the purchase of the lrrlqa-
tion equipment. Reinders Irrigation Division was especially
generous.

Also completed in early June were additional tree and
woody ornamental plantings. Two Honeylocust were do-
nated by Long Island Farm, seven Green Ash were donated
by the Bruce Company, and McKay Nursery donated 29
Quaking Aspen, 71 Gray Dogwood, 63 Hazelnut, 23 Spiraea,
and 17 Common Witchhazel. All the Green Ash and a
majority of the Gray Dogwood were close to the fifth green of
the University golf course, and the remainder of the plant
material was on the grounds of the Noer Facility.

Midwest Irrigation pulled the main lines and control wires Into the
ground at the same time.

Two pieces of 1" poly pipe were pulled In tandem for adjoinIng plots.

In this picture the plow Is pulling poly pipe along the perimeter of a plot.

The Bruce. Co. planted the donated materials for the Noer landscape
planting plan.

Kwlkseal saddles and adjustable cutoff rIsers were used to hold the
sprinkler head.

Three Network 8000 satellites provide system control and are located
slde-by·slde for convenience.

No more hose and rolterbase sprinklers!
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For mowing performance features,
nothing else can make this cut.

Superior greens start with superior greens
mower features. And the all-new Greens
King®422 is loaded with them.

Exceptional side-to-side, front-to-rear bal-
ance and a more compact roller base help
accentuate your greens' details, rather than
your mower's limitations.

Our new ll-blade, electronically balanced
reel delivers an unbelievably smooth cut,
even down to 5/64." Plus, our exclusive Turf
(Imomer" option simply produces faster,
truer; healthier greens than any imitator

Clutch performer.
No other walking greens mower can touch

the 422 for reliability. Our all-new clutch
has been tested out to the equivalent of
70 years of operation, without any adjust-
ment or lubrication
The same eye for
quality extends
throughout this
unique machine-
from our space-
age, long-life
bearings and
bushings, to the most durable drive helts
made, to the powerful, high-efficiency
d-hp, a-cycle OHV Honda engine.

With features like drop out drive drum,
reel and bedknife, and easy, slide-apart
traction roller with built-in differential, t.he
Greens King 422 cuts maintenance time

as neatly as it cuts grass.
See for yourself why it's a whole new

ballgame, ask your Jacobsen distribu-
tor for a complete demonstration.

Till': PROFI':SSj()~.'\L'S CHOICE ON TURF .

.JACOBSEN
TExmON
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The Campus Connection

Phosphorus and Potassium
Mobility in Putting Greens
By Michael A. Werlh

Editor's Note: Michael Werth is a May 1992 graduate from
the Univ. of Wisconsin-Madison Turf Management Program.
He is currently employed althe University Ridge Golf Course.

Phosphorus and potassium leaching in putting greens is
important for several reasons. Some leaching of P from
surface fertilizer applications can be desirable because it
moves the nutrient deeper into the turfgrass rootzone where
it may stimulate root development. On the other hand, leach-
ing of P out of the rootzone is undesirable because the P can
enter surface waters and promote aquatic weed and algae
growth in ponds and lakes. Extensive leaching of K does not
have undesirable environmental effects, but does represent
excessive and inefficient use of fertilizer and indicates a need
for more frequent and lighter applications of the nutrient.

Putting greens at the Nakama Golf Club were used for this
study. Soil samples were collected last Novemberfrom all16
greens plus the practice green at soil depths of 0 to 4, 4 to 8,
and 8 to 12 inches. The samples were analyzed for Bray P-
1 extractable P and K, pH in dilute calcium chloride, organic
matter content, and percent sand and silt plus clay.

The putting greens sampled range widely in age and
composition. This is reflected in the ranges and averages in
soil analyses that were observed (Table 1). This is desirable
for the present study because it gives a wide range of soil
properties over which the effects of different factors on P and
K mobility could be examined.

The organic matter content of 80:20 rootzone mixes, when
expressed on a weight basis, generally ranges between 1.8
and 2.0%. Many of the greens in the present study have
considerably more organic matter than this (Table 1) be-
cause of the use of highly organic native mineral soil when the
greens were originally constructed. Percent sand in the top 4
inches of the older Nakama greens averages 81%, as com-
pared to 63 to 66% at greater depths. This reflects more than
10 years of core aeration and sand topdressing. Soil pH
values range from 6.6 to 7.6. In general, the older the green,
the longer it has been irrigated with hard water and the higher
the pH.

In the newest greens, P levels at soil depths greater than
4 inches are typically less than 50 Ib/A (Table 1). The older
greens have as much as4391b PIA at the 8- to 12-inch depth.
Thus, the evidence is that overtime substantial amounts of P
have leached in these greens. The soil K levels at different
depths (Table 1) likewise suggest that K has been quite
mobile over time.

The approach taken in this study was to mathematically
relate P or K levels at the 4- to a-inch soil depth to the levels
of these nutrients, soil pH, organic matter percent, percent
sand or percent silt plus clay at the O-to a-tnch depth. From
these relationships, it becomes possible to examine what
factors contribute to P and K mobility and to calculate for
different situations the approximate soil test P and K levels
where leaching becomes pronounced.

Table 1. Ranges and averages of soil properties measured.

Soil Soil depth (inches)
property Oto 4 4 to 8 8to 12

Sand, % Range 74 to 95 51 to 96 36 to 97
Average 81 66 63

Silt plus clay, % Range 2 to 13 2 to 45 2 to 63
Average 13 28 31

Organic matter, % Range 2.6 to 8.5 1.6to 21.6 1.2t018.2
Average 5.6 6.0 6.3

pH Range 6.6 to 7.2 6.8 to 7.6 6.8 to 7.6
Average 7.0 7.2 7.2

P,Ib/A Range 281 to 602 43 to 533 42 to 439
Average 448 213 184

K,lb/A Range 189 to 694 38 to 270 20 to 373
Average 296 131 128

As illustrated in Figure 1, P levels in the 4- to 8-inch soil
zone of the putting greens were determined primarily by the
amounts of P and percent sand in the 0- to 4-inch zone. The
higher the 0- to 4-inch P level or the higher the sand content
of the soil, the more P leached into the 4- to 8-inch soillayer.
This makes sense given what is known about P retention in
soil. Phosphorus is adsorbed onto soil colloid surfaces. This
takes it out of the soil solution and prevents it from leaching.
Native soils have such high P adsorption capacities that P
normally moves only very short distances in them. When
significant movement of P does occur, it signifies that soil P
levels have exceeded the soil's P adsorption capacity. Sand
has little or no P adsorption capacity. Thus, as the sand
content of the greens increased, the P adsorption capacity
decreased and more P leached. Similarly, as soil P levels
exceed the P adsorption capacities. more and more leaching
took place.

The equation that mathematically describes the so-called
response surface in Figure 1 was used to estimate the P
levels in the 0- to 4-inch soil zone, at which there was
significant leaching of P into the underlying soil. The calcula-
tions indicated that, in soil containing 65% sand, P leaching
became substantial when the soil test P level exceeded 599
Ib PIA. When the sand content was 95%, the P level where
leaching began was only 21b/A. In other words, indicates are
that in putting greens containing this amount of sand, the
soil's P adsorption capacity is very, very low. It is, however,
doubtful that it is as low as what calculations indicate.
Regardless, the indication is that P leaches readily in USGA
specification putting greens. Use of calcareous sand or a very
acid peat high in aluminum or iron would undoubtedly in-
crease the P adsorption capacity by a substantial amount and

(Continued on page 27)

25



s

New Rebel Jr. * even offers the added advan~e-J>f slower growth.
~ .. .!J¥"c;. ~'t""-

All of these varieties offe~r . ' Qugh performance and low
maintenance. When you oose one of the best!

,
i ',. '

1



allow for buildup of higher soil test P levels before leaching
becomes noticeable.

The putting green soil K levels were analyzed in the same
manner as for P. The amounts of K in the 4- to a-inch soil
zones were found to be dependent on the amount of K, the
organic matter content and soil pH in the 0- to 4-inch soil layer,
but not on the amount of silt plus clay present. In comparing
the influences of organic matter and pH, the effect of pH was
found to be far more important. Hence, a simplified response
sur1ace was developed based only on the influences K and
pH in the 0- to 4-inch depth on the amount of K found in the
4- to a-inch soil depth.

As shown in Figure 2, as soil pH increased at a given level
of K in the 0- to 4-inch soil depth, the amount of K in the 4- to
8-inch soil layer decreased. In other words, less leaching took
place. This influence of soil pH on K leaching can be ex-
plained on the basis that K leaching rates in these putting
greens are dependent on soil cation exchange capacity and
this cation exchange capacity arises primarily from the or-
ganic fraction. It is a well-established fact that the cation
exchange capacity of organic matter is entirely pH depen-
dent. It increases rapidly as soil pH increases. This increased
cation exchange capacity provides more bonding sites for K
and, therefore, reduces leaching.

A common perception seems to be that as the pH of a
putting green increases, calcium ions become so abundant
that they block the bonding of K to cation exchange sites, K
leaching increases and more frequent or heavier K fertiliza-
tion is required. Under the conditions of the present study,
where soil pH ranged from 6.6 to 7.2 in the top 4 inches of the
rootzone, this clearly was not true.

Calculations similar to those performed for P were done for
K as well. Simulating first, a high sand green with 8% silt plus
clay (the maximum allowed) and 2% organic matter by
weight, indications were that K leaching occurs at any K level
from the 0- to 4-inch soil zone unless the soil pH is 6.85 or
greater. Increasing the soil pH to 7.4 has the apparent effect
01 creating a K retention capacity in the soil of 242 lb KIA.
Interestingly, this is very close to the 250 Ib KIA figure that is
often cited as the K level above which K leaching becomes
excessive in high sand putting greens.

It must be clearly understood that the relationships and
figures presented here really only apply to putting greens
similarto those at the Nakama Golf Club. They could be quite
different for greens constructed from different materials.
Nevertheless, indications are that the mobility of P and K in
putting greens may be much greater than one would suspect
from looking at data for native soils.
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Figure 1. Response surface showing the dependency of P In the 4- to
8-inch soli depth on P and percent sand in the 0- to 4-lnch depth.
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Figure 2. Response surface showing the dependency of K In the 4- to
8-lnch soli depth on K and pH In the 0- to 4-inch depth.

NATURAL ATHLETIC
TURF INC.

GOLF COURSE CONSTRUCTION
Specializing in

Greens- Tees-Bunkers
& Drainage Systems

Also: ASTROTURF CH-4 "DRAG MATS"
By Contract or "T & M" Basis

ROY G. ZEHREN 11040 N. Buntrock Ave.
(414) 242-5740 Mequon, WI 53092
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TURF EQUIPMENT
REELMASTER 223-0

• 3 cylinder, 23 hp diesel engine
• Hydrostatic transmission
• Hydrostatic differential axle
• Convenient access to routinely

serviced components
• Large tires
• Power steering
• Easy-ta-reach operator controls
• Standard back lapping capabilities

The lightweight fairway mower with the
durability and high capacity you expect.

Its superb performance in ground
following, grass catching and

striping provide superior
appearance and playing

conditions your members
can appreciate.

THE
PROBLEM
SOLVERS

SPRINKLER SYSTEMS

• FULL LINE STOCKING DISTRIBUTOR
• CONTROLLER REPAIR & WIRE TRACING

• CONSULTING AND COMPUTER AIDED
DESIGN SERVICES

• PUMPS, PUMP STATIONS AND
CONTROL RETROFITS

• PLASTIC PIPE AND FITTINGS

TURF EQUIPMENT IRRIGATION SUPPLY
13400 WATERTOWN PLANK RD., P.O.BOX 825, ELM GROVE, WI 53122·0825

PHONES: LOCAL (414) 786·3301 1·800·782·3300

THE PROFESSIONALS
THAT KEEP YOU CUTTING.
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Ferger Hosts Meeting
at Country Club of Beloit

By Bill Knight

The May meeting of the WGCSA
was held at the Country Club of Beloit.
Host golf course superintendent Don
Ferger delivered on excellent weather
and a beautifully conditioned golf
course.

Forty-nine golfers played in the two
best ball/one worst ball event. The nar-
row fairways and mature trees took
their toll on many golf shots during the
day.

Results of the event were: First place:
Chad Ball, Skip Wilms, John Feinerand
Ed Devinger. Second place: Don Ferger,
Dave Ferger, Jim Ferry and Chris
Johnson. Third Place: Ron Grunwald,
Chris Pinkerton, Mike Handrich, Roy
Zehren and Bill Knight. Closest to the
pin: Skip Wilms. Longest drive: Chuck
Wollner.

After an excellent dinner, the evening
was concluded with a lecture by Dr.
Randy Kane of the Chicago District
Golf Association. TheCDGA represents
250clubs and 70,000 to 80,000 golfers.
Dr. Kane's main job is to identify dis-
ease problems. The title of his talk was
"Disease Control of the 90s-Hit or
Miss?"

Dr. Kane talked about southern turf
diseases moving north as weather con-
ditions change. He also emphasized
the need to rotate systemic fungicides
with contact fungicides to prevent dis-
eases from becoming resistant to
some fungicides.

Dr. Randy Kane, speaker at May's WGCSA
meeting In Beloit.

He also made the point that some
chemicals would not be re-registered
in the future because of the enormous
expense and the fact that turf is consid-
ered a minor crop.

A great big "thank you" to Don and
the CCB staff for their part in making
the day a success.

Mechanical
Soil
Technology

Contract Aeration Service -Serving The Entire Midwest

VERTI-DRAIN®
The utnmate Solution For Compacted Soil

David Strang
Phone (800) 743-2419

442 Pine Street
Galesburg.IL 61401
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Decision Awaited
(Continued from front page)

Each candidate was taken to the
O.J. NoerTurfgrass Research and Edu-
cation Facility for a tour. While there,
industry representatives from sad pro-
duction, professional lawn care and golf
turf were given the opportunity to meet
with each candidate long enough to
form an opinion on how each would
relate to Wisconsin's grass industries.
Jim Huggett, Terry Kurth and Monroe
S. Miller represented their respective
professions.

The opportunity was given to let the
search committee know if any of the
interviewees were unacceptable.

None were, by the way. The indi-
viduals interviewed represented an
enormous range of experience and
education. It seems the industry will be
well served by whomever successfully
completes the hiring process.

Again, we should know of Dr. New-
man's replacement sometime in July.

JOHN
DEERE••••••

J WTurf!

Big Jobs
Call for
Big John

14N937 RT. 20 & 47· Hampshire, Il60140
Phone: 708/683-4653



THE
PROBLEM
SLaVERS

TORO
SPRINKLER SYSTEMS

• FULL LINE STOCKING DISTRIBUTOR

• CONTROLLER REPAIR & WIRE TRACING

• CONSULTING AND COMPUTER AIDED DESIGN SERVICES

• PUMPS, PUMP STATIONS AND CONTROL RETROFITS

• PLASTIC PIPE AND FITTINGS

IRRIGATION SUPPLY

APPLETON-gOO Randolph Dr. (414) 788·0200
ELM GROVE-13400 Watertown Plank Rd. (414) 786-3301 • 800782·3300

WeMake Your
Problems

Crystal Clear
Each year. more golf superintendents realize a

simple and energy efflctent method of treating prob-
lem waterqualityin their streams and ponds. Otterbine
Floating Aerators help prevent algae, aquatic weeds
and noxious odors by speeding up the breakdown of
wastes.

Through Otterbines' Floating Aerators, up to 3.6
pounds of dissolved oxygen is circulated into 37.500
gallons of water per horsepower hour. With dissolved
oxygen, bacteria will break down organic wastes
naturally, leaving you clearer and cleaner water.

Otterbine FloatingAerators are self-contained untts
which range in pumping capacity from 16 to 3.100
gallons per minute. Unit sizes are available in 1/6 to
10 horsepower. Minimum pond size can be as small
as 8 feet in diameter and 13 inches deep. These
aerators can also beautifully illuminate fountains
with low voltage light kits and timing systems.

For more information on
Otterbine Floating Aerators contact:

Reinders Irrigation Supply
(BOO) 782·3300 Milw. (414) 786-3301

13400 Watertown Plank Road. P.O. Box B25
Elm Grove, Wisconsin 53122-0825
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