
"Pledge of Quality" commits engine division employees to the
highest standards of excellence in every engine they build.

ing preserve, and the recently opened Woodlake Market
and Shops, a unique concept in neighborhood shopping.

The Kohler Design Center, a multi-story showcase of the
company's past and present products, includes 26
bathrooms, powder rooms and kitchens created by leading
interior designers.

Diverse new product lines have recently been added to
the company through a number of "bold venture" strategic
acquisitions.

Kohler Co. took a major step into' the total home fur-
nishings market with the purchase of Baker, Knapp &
Tubbs, the premier manufacturer and largest distributor

Kohler engines are a preferred source of marine power in the Philip-
pines and throughout much of the Far East.

KOHLER

Twin-cylinder Kohler engines roll down the production line, assembl-
ed by workers who are committed to the engine division's "Pledge
of Quality."

of furniture for traditional and contemporary homes and
executive offices.

The company's purchase of Compagnie Internationale
Des Produits Sanitaires "Jacob Delafon", the most
recognized name in French plumbing products, was a
slqnltlcant move in established access to European and
other international markets. Jacob Detaton has manufac-
turing facilities in France, Spain, Morocco and Egypt.

During the last 12 months, Kohler's Sterling Faucet sub-
sidiary acquired Polar Stainless Products, a top producer
of stainless steel sinks, and Owens-Corning FRP Com-
ponents Division, the country's leading manufacturer of
sheet molded compound bath products. Together these
companies fill voids in Kohler's plumbing product portfolio
and strengthen Sterling's position as a leading supplier
to retail markets.

Kohler ltd. is the company's new manufacturing and
sales subsidiary in Canada. Fiberglass and acrylic plumb-
ing products are produced in Cornwall, Ontario, and Arm-
strong, British Columbia, and sales offices are located
throughout the nation.

Kohler Japan KK, a subsidiary with sales offices,
showroom and warehouse in Tokyo, focuses on the design,
development and sales of plumbing and leisure products
for the Japanese market.

Kohler's newest bold venture is its championship golf
course presently under construction on the southern edge
of Kohler Village. Designed by Pete Dye, the public golf
course is located on a 200-acre site that lies along the win-
ding Sheboygan River and utilizes every existing feature
of the land, with special emphasis on the river.

Dye has indicated that the tournament-calibre course
will be a "test to the professional, but enjoyable for the
average player."

The golf course was scheduled to open in June of this
year, but heavy rains last fall delayed construction plans
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KOHLER

The first Kohler bathtub was a hog scalderlfeed trough from Kohler's
farm equipment line. John Michael enameled the Inside of the fix-
ture, added feet and drains, and changed the company's course 01
history.

Computer-controlled robotic painting Insures that each engine
receives a finish that Is both durable and attractive.

and the course is now expected 10open in early 1988. A
~1 million log and fieldstone clubhouse overlooking the
river and golf course is presently under construction. The
ts.aao-scuare-jcot building will include a dining room, out-
door eating area, meeting rooms and pro shop. It is ex-
pected to open to the public later this year.

The golf course is an integral part of a long-range plan
to make the Kohler environs a viable travel and residen-
tial destination. The goal was first envisioned in a 50-Year
Master Plan adopted by the company and Kohler Village
in 1973, and has since been enhanced by residential and
commercial developments throughout the community.

Kohler Village was one of the first planned communities

Exhaustive testing plays a major role in the success and proven track
record of Kohler's new Magnum engine line.

A view of the clubhouse on the Kohler Company's new championship go" course.
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in the nation, initiating a village master plan in 1915. Its
chief architect was Walter J. Kohler, then chief executive
officer of Kohler Co.

The plan called for a broad avenue to separate the in-
dustrial sector from the residential community. Curving
streets, numerous parks and a "greenbelt" around the
community made Kohler Village a "garden community at
industry's gate." The Kohler Stables, home of champion-
ship Morgan horses, lies within the greenbelt; Kohler
Farms, where prize Chianina and Chiang us cattle are
raised and the source for a new, flavorful, healthier brand
of beef, is located just south of the village and golf course.

Kohler Magnum 14-HP engine drives Jacobsen's three-gang mower.

KOHLER

Back In the days of crewcuts, the K-161 Kohler engine was a popular
power source on the farm.

Excel Hustler 251 with a Kohler 18-HP Magnum engine.

A man-made lake near the clubhouse on the front 9 of Kohler's new golf course currently under construction.
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FOR THIS YOU NEED A MOWER WITH MORE THAN
JUST YOUR AVERAGE GARDEN VARIETY ENGINE.

For ajoblikelhis
you need an engine
you can depend on.
You need a Kohler
Magnum engine.

All Magnum engines '.
feaiureelectronic ignition for fast, >" ~'"
sum starts. Twin cylinder models
include full pressure oillu,brication, with automotive-
type oil filters. Additional features include dual
element air cleaning, Posilock-comccnnc rod
cap, optional Oil Sentry-love! sensing and
a two year warranty that covers commercial use.

We designed
Magnum enginesto
require fewer service
parts and less routine
maintenance, so
your equipment will
spend less time

M~gnumel1Qlnes in the shop and more
range from B·20

H.P in horizontalandverticaishaftdesigns. time on the turf.
Tofind out how you can benefit by having Magnum

engines on your equipment contact: Kohler Engine
Division, Kohler Co. Kohler,
WI 53044,414-457-4441,

Built lor a hard days work
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Shop Talk

Small Engine Care
By Tom Harrison

We all have different problems main-
taining our courses. Turfgrass dis-
eases, irrigation, irate members, and
employees are but a few of the areas
that make our jobs very difficult. Our
turf equipment, if properly maintained,
can be an asset in making the season
less hectic. But when a piece of equip-
ment fails prematurely during the grow-
ing season, it just makes our jobs that
much more aggravating.

The majority of the machinery used
on golf courses today is powered by
small engines from one to four cylin-
ders in size. These small power plants
are the backbone of the equipment we
use. It is imperative that this equipment
operate trouble free and continuously
throughout our growing season. Mid-
season breakdowns and the problems
they cause are both unwanted and in
most cases unnecessary.

Good equipment care starts with
purchasing good, durable equipment
training your employees to operate and
care for it properly; and servicing it
regularly. Good preventative mainte-
nance means thoroughly understand-
ing each piece of equipment; following
manufacturers recommendations on
servicing; using good quality lubes and
fuels; and having a trained person,
who is given adequate time to care for
the equipment.

Every golf course maintenance op-
eration needs someone to service the
equipment. Most of the larger golf
courses with many pieces of equip-
ment need a full time person in the
shop while small operations can make
do with a man in the shop half time or
less. Large operations that need a man
in the shop full time but who are con-
stantly pulling him out of the shop to
rake traps and mow roughs are asking
for trouble. Eventually the equipment
will start to fail prematurely and the
superintendent will blame it on his in-
ept mechanic. But no matter the size
of the operation the fact remains that
someone with training and the
necessary time must care for each

piece of equipment.
Many clubs in the state have suc-

cessful maintenance programs and
consequently there are many ways to
approach good equipment care. It
would be difficult to write an article that
details specifically "the" method to
care for equipment. There are many
superintendents who do a good job
along these tines so what I have to say
will not be of much value to them. But
there are many superintendents who
are great golfers and great agrono-
mists, but are lacking in the area of
equipment care. I would like to relate
our experiences at Maple Bluff Coun-
try Club because we feel that we do a
pretty fair job of caring for and repair-
ing equipment.

The heart of any good maintenance
program is the commitment by the su-
perintendent to put some emphasis on
his equipment repair. Secondly the
level of service and the delegation of
responsibility to an employee or
mechanic must be made. The most
basic part in taking care of equipment
is following the manufacturers recom-
mendations on servicing. More
specifically, this means changing the
oil, filter and chassis lubrication. The
engine is the single most expensive
part of any piece of equipment, which
makes its care critical. Too many peo-
ple extend oil and filter service intervals
too far. An engine that has its oil and
filter changed regularly will last a
tremendous length of time.

At Maple Bluff Country Club all
single cylinder engines are serviced
every 25 hours. This includes oil, air
filter, oil filter (every other lube interval
on some engines, every interval on
others) and a general inspection of the
outside of the engine for any other pro-
blems. We use Cenex 518 #30 in all
engines used during the warm months
of the year unless the manufacturer re-
quests use of a multi-weight oil. If a
manufacturer specifically recommends
a multl-welght oil then we use a
15W-40. We do not switch brands of oil,
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from year to year. We will check our
suppliers prices periodically to keep
everybody honest and we let them
know we are doing so, but we have no
intention of switching brands. Many
years ago different brands of oil had
major differences in quality and ad-
ditives. That is less so today which
makes changing brands of oil in a
repair facility less hard on the engines.
But there are still differences among
oils so it pays to settle on a good
reliable supplier who sells a good
quality product and stay with that
company.

Single cylinder engines are serviced
every 25 hours, 2 cylinder engines
anywhere from 50 to 100 hours de-
pending on the type of use and 4
cylinder engines every 100 hours or 2
months. At these service intervals it is
common to get 1800 hours on a single
cylinder Kohler cast iron block before
we have to rebuild the engine. Briggs
aluminum blocks (on Ransomes Motor
180's) are currently at 1130 hours with
no failures. Cushman 2 cylinder en-
gines have lasted 5000 hours before
overhaul. Regular, frequent oil service
intervals can give tremendous life to an
engine. When the engines are finally
ready for repair we do not discard them
but rather rebuild them for more ser-
vice life. It is amazing how you can cut
the operating cost of a piece of equip-
ment down drastically by merely ex-
tending service life by regular oil
change intervals.

Air filters and the screens on fly-
wheels on air cooled engines are
checked very carefully Air filters can
be blown out with low pressure com-
pressed air but care must be taken.
Any chance of a filter not sealing prop-
erly or of a hole developing from too
high air pressure used in cleaning and
the filter is discarded. A filter that gets
too plugged for cleaning, or oil or gas
soaked, must likewise be discarded.
The volume of air that an air cleaner
handles and the importance of clean
air to the life of an engine makes it



critical that air cleaners be cared for
properly.

Flywheel screens can become
plugged during seeding time and if ig-
nored the effects are not known until
the engine overheats and the valves
and rings are damaged. A simple
cleaning with an air gun will suffice to
keep a flywheel screen breathing prop.
perly.

These simple items-regular oil and
filter intervals, proper air cleaner care
and keeping the air cooled engine
cooling properly-will keep the operat-
ing cost of a piece of equipment down.
It is a poor business practice to discard
equipment because the engine needs
repair due to poor servicing. If your
equipment is cared for properly and
gives you trouble free service it is one
step in making your operation run a lit-
tle smoother.

(Continued from page 15.)
covered with soft, woolly white hairs,
forming a mat 8-12" tall. Plant Lamb's
Ears along the front of an annual flower
garden, 15-18" apart. It will fill in as a
broad edging plant. Most Lamb's Ears

produce 12-15" upright stalks in July,
with small magenta flowers, but gar-
deners often cut them back before the
flowers develop. Lower-growing, non-
flowering types such as 'Silver Carpet'
are available.

SUPPORT OUR
ADVERTISERS

And be sure to read
Bill Roberts'

"President's Message"

THE GENTLE GIANTS
Here are E-Z-GO's
hard workers in
three-or [our-wheel.
gas or electric models.
With durable,
diamond-plated steel
Polane-ccated panels
and load beds, including
options such as sprayers, aerators,
spreaders, top dressers, alld more. Each
one tough but easy Oil turf
TheGXT-7
Here's the heavy-duty workhorse in the line. Powered by an 18
H.P. engine for payloads of up to 1500 pounds. For golf course
or public grounds, its large load bed has sides and tailgate.
Options include a hydraulic dump, PTa, and range changer.
The GXT-7 adapts to many accessories: sprayers, spreaders,
top dressers, and aerators to handle any job.
TheGXT·800
Reliable. economical, this mid-size hauler more than pulls its

own weight. It has a two-cycle,
244cc engine with rack and

pinion steering. heavv-
duty springs, and

hydraulic shocks, plus
a whopping lOOO-

pound load capac-
ity. Options and
accessories such as

cabs, bed covers
and loading ramps

make it an ideal all-around
utility vehicle.

TheXT-300
This is a reliable
three-whee]

electric answer
for a wide vari-
ety of jobs where

rnaneuverabilirv
is critical. It provides
a payload capability
of up to lOOO pounds in its
roomy 5.7-cubic foot, diamond-
plated load bed.

, ,-
\ -" ""'~~
[,
I

~
,-"

.~

".~ ,

IEmliel
I TURF VEHICLES I

For Further Information
Call 1-800-654-3794

E-Z·GO Chicago land
24404 N. Hwy. 12

Lake Zurich, IL 60047
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ROBERTS SEEKS RE-ELECTION
TO GCSAA BOARD

WGCSA President Bill Roberts plans to run for re-
election to the Golf Course Superintendents Association
of America Board of Directors at the association annual

meeting in Houston in early 1988.
Bill addresses his plans and a request for WGCSA sup-

port in the following letter to the membership:
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With o~er165cIif1£!'l"lY~eheS !o~Jassseeds
to choose troffi', ~'ecf~e "rig t" grass

seed.c6:n~a nigtl.tmcrre.A &d oice can
\ turn i;tt a big monste~£

AtKellogg,se 9 is a science. not an
experiment. Eve J blend of twt~a5S seeds

we-sen is t~ted, And retested.
OUI recommenceaone to YOl!lare based

on proven ~SultS!bt'nd years of experience.
Before a monster" ts ioose.m your lawns.

'\:allfiE;tllogg jt:
1-SOO.79113sg.4 ext. 492

ail----_-.
Kellogg Inc

Seeds & Suppl1es
3:22East Florida street

Milwaukee, Wisconsin 53204
(414) 276-0373

In mmcie (312) 876-1172

Midwest's Largest ptstnbutor of TurtgIUS5 Seeds. CUstom Blending
& Free Delivery (150 mile radius with $100 minimum purchase).

Plus a Complete line of USSAgri·Chemicals. Fertilizers.
Herblctdes, Insecticides, and Monsanto's Turf Regulator. Umit.
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Wisconsin Pathology Report

On Making Recommendations-
When Do You Make Changes?
(Or. .. "Snow mold applications-

early or late?)
By Dr. Gayle Wort

There's an old axiom that many of us
follow rather religiously: "If it works,
don't change it", Another way of put-
ting it is "If it ain't broken, don't fix it!"
We've thought about that a lot regard-
ing the traditional practice of waiting
until the last minute to lay down the
fungicides intended to last through the
winter for snow mold control. That's
what both labels and "wisdom" have
suggested for many decades. So why
change? Doesn't it work? Is there
something wrong with it?

For the last several years we've been
growing in OUf belief that there really
!§. something wrong with that practice,
especially when so many superinten-
dents get caught by a surprisingly early
snowstorm, one that stays until spring
-c-and without any protectant fungi-
cides laid down! That didn't happen
this last winter, but it did the year
before, as well as several more in re-
cent years, which prompted our seek-
ing the cooperation from twenty golf
course managers around the state to
see whether their results would match
our research observations over the pre-
vious several years.

The date of application does some-
times make a difference, according to
our experience-the problem is, some-
times an early application is better,
while on other occasions a later treat-
ment provides better protection. On
most occasions, we don't think it
makes that much difference, though.

Let's look at the results of the last
few years as an example. In 1983-84,
we applied chemicals on October 21
and November 10 at Wausau e.e. with
Walt Stepanik, and on October 28 and
November 18 at Westmoor C.C. with
Jerry Kershasky. At Westmoor, where
only pink snow mold developed, near-
ly all applications of Caloclor, Daconil,
Bayleton, Terremec, Terraclor and ex-
perimentals were better with the earlier
(October 28) date than the later date.
Both pink and gray mold developed at
Wausau, and Caloclor and higher (8
oz) rates of Terraclor were equally ef-
fective on both dates. Terremec and

Daconil results were also about equal,
while Bayleton and the 4 ounce rate of
Terraclor were somewhat better at the
later date.

Our application dates were some-
what later in 1984-85 (November 8 and
29 at Wausau, November 9 and 30 at
Westmoor), and we had fewer com-
parisons by dates (only experimentals
and Terracior). Those treatment dates
did not influence efficacy, though they
were later than we ordinarily would
suggest.

In 1985-86 our tests were confined
to the Stevens Point C.G.,with Jeff Bot-
tensek, where we could try the chemi-
cals on a bentgrass nursery. We
planned for two dates-October 26
and November 12. You guessed it-
we were "snowed out" for the winter
by the second date, and didn't get it ap-
plied. And so were a lot of superinten-
dents! However, the October 26 Calo-
clor treatments, either alone or in lower
rate combinations with Terraclor or Ter-
remec provided nearly complete con-
trol of gray snow mold. No pink snow
mold was noted. "Fairway rate" com-
binations of "larraclor (4oz) + Terremec
(3 oz) also looked good. Early treat-
ments were the only answer that year.
In this past season's results there, just
completed, late (November 14) applica-
tions of Caloclor (3 oz), Terraclor (4 oz)
+ chloroneb (3 oz.), of Terraclor (8 oz),
trended better than October Z1 applica-
tions, but the results were not statisti-
cally different.

The biggest disadvantage I've noted
to date with earlier treatments has
been the greater tendency for phytotox-
icity from mercurials, especially, and
PCNB to a lesser extent. I don't per-
ceive this as a problem on fairways,
where mercurials are not allowed, and
the PCNS damage we've seen-with
the lower rates used on fairways,
especially-is not significant. No dif-
ferential injuries have been noted with
most other products, including chlor-
oneb, which sometimes acts as a
"safener" for mercury and PCNB.
Some superintendents favor split treat-
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ments, applying some product in late
October, and following with the com-
pleted dosage in November for their
greens and tees. While we've not tried
that, because of various time con-
straints, it may be the ideal way to go.
But the big advantage of early applica-
tions shows up when inclement Nov-
ember weather occurs! Not only do we
run risks of not getting chemicals laid
down, we sometimes are restricted to
use of granules only because of cold
weather.

So what did our cooperators find
out? For all of our concerns about sum-
mer diseases, snow mold remains po-
tentially the most damaging disease
complex affecting Wisconsin golf
courses. Some may wonder about that,
following the mild winter we just had.
We didn't pick a good year to enlist the
aid of cooperators in testing treatment
dates. We received reports back from
11 cooperators, and most indicated that
the winter was too mild to provide a
realistic comparison. They used pro-
duct(s) of their choice, applied at two
different dates, made comparisons,
and shared the results on a survey
form with me. Virtually all date com-
parisons yielded equal results. Mark
Kienert at Bult's Eye Country Club had
a more severe snow mold year than
other reporters, and he invited me to
visit his course to look at the results on
his fairways. This was their first year of
treating fairways, which were treated
with three ounces of "lerraclor on Oc-
tober Z1 and November 5. Results
weren't perfect-but they were spec-
tacular! There was only about 100;0as
much pink snow mold in the treated
versus non-treated areas, regardless of
treatment date.

I think we'll try this cooperative test
another year. If you want to be a par-
ticipant this fall, please contact me.
We'd welcome your observations!

OUf best to the
"GREENEST ,f."~v~
. THUMBS" 1(· .)
In the State. .. "''I-~ ,:£"

enjoy a ""'n'<'~
bountiful 1987!

WISCONSIN SECTION
PGA OF AMERICA



Wisconsin Soils Report

FALL FERTILIZATION
OF TURFGRASS

Part I. The Rationale
By Dr. Wayne R. Kussow

This is the first of a two-part series of articles on fall fer-
tilization of turfgrass. In this Part I, the rationale for focus-
ing on fall as the starting time for a turf fertilization pro-
gram is developed by examining how turfgrass responds
physiologically to weather and to temperature in particular.
Part II, planned for the next issue of Grass Roots, will
translate these physiological responses into recommen-
dations for fall fertilization of turfgrass in Wisconsin.
Research reports on the consequences of fall fertilization
on turf quality and various cultural problems will be re-
viewed as well.

Biochemical Responses to Temperature
Turfgrass, like any other biological system, responds to

changes in temperature. At very low temperatures, bio-
chemical reactions leading to growth occur at such a slow
rate that, for all practical purposes, growth ceases and the
plant enters a dormant stage. At the other extreme of very
high temperature, growth also virtually stops because cer-
tain biochemical reaction rates are so high that plants ex-
haust food and energy supplies required for growth. In
essence, the plants" run out of gas." Somewhere between
these extremes lies a temperature range where reaction
rates are optimum.
The two biochemical processes largely responsible for

temperature effects on turfgrass growth are photosynthe-
sis and respiration. Photosynthesis is the process whereby
carbon from carbon dioxidee is combined with hydrogen
from water to form carbohydrates. The reaction can be
summarized as follows:

Sunlight
Carbon dioxide + water :> Carbohydrate + oxygen

Green Plant

The carbohydrate then becomes the basic building
material and energy source for plant growth and develop-
ment.
Respiration is the process by which the energy in car-

bohydrates is released to fuel plant synthesis of
substances such as starch, amino acids, proteins and all
other organic compounds that make up plant tissues.
Respiration can be depicted as follows:

Carbohydrate + oxygen~ carbon dioxide + water + energy

In a sense then, respiration is the reverse of photo-
synthesis.

Figure 1 shows how photosynthesis and respiration in
cool-season turfgrasses relate to changes in air tempera-
ture. The key features of these relationships are:
1. Photosynthesis reaches a maximum rate at a lower air

temperature than does respiration; and
2. Respiration continues (albeit at very low rates) at tem-

peratures below which photosynthesis ceases.
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Fig. 1 Effects of air temperature on the rates of photosynthesis and
respiration in cool-season turfgrasses.

The significance of Figure 1 lies in the balance between
photosynthesis and respiration. As long as more photo-
synthate (carbohydrate) is being produced than is being
broken down in respiration, there is a net production of
carbohydrate for turfgrass growth and development. How-
ever, this is not always the case.
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Figure 2 shows how net photosynthesis (the difference
between photosynthesis and respiration) relates to air tem-
perature. Peak net production of photosynthate occurs in
the temperature range of 60 to 75°F.
At low air temperature (below about 35°) and high air

temperatures (above about 80°F), net photosynthesis can
be less than zero. Under these circumstances, the only
way the turfgrass plant can initiate new growth is to draw
upon carbohydrate reserves previously stored in stem,
sheath and root tissues.

Growth Responses to Temperature
Turfgrass managers are well aware that the shoot growth

rate of cool-season grasses peaks in late spring and ear-
ly fall and declines markedly in mid-to-late summer. This
growth pattern reflects the fact that optimum temperature
range for cool-season grass shoot growth is 60 to 75°F
(Fig. 3). To a large extent, this shoot growth pattern is a
direct consequence of the effects of temperature on net
photosynthesis (Fig. 2).
What turfgrass managers cannot readily observe and

are often unaware of is the fact that turfgrass root and
rhizome or stolen growth rates peak at temperatures ap-
proximately 10 degrees less than do shoot growth rates
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