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Natural Variation in
Putting Green Speed
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By Mario Tiziani

The most important part of the game of golf is putting.
A good putter can contribute immensely to his game by hav-
ing complete knowledge of the putting surfaces used in any
round of golf. The speed the puttinq surface allows the ball
to travel is the most important aspect of putting.
I begin my preparation for any round of golf by spending

as much allowable time as I can on the practice putting
green. My assumption is the putting green has the same
texture as the golf course proper. I go so far as to ask the
golf course superintendent if the practice putting green was
constructed at the same time the golf course was con-
structed. My concern in knowing these facts is to help de-
termine the speed of the various greens. The speed or pace
of the green dictates the amount of break, or borrow, one
must ultimately be aware of in making the putt.
Every putt is a straight putt; only the contour of the ground

and the texture of the putting surface causes the ball to
curve. As a golfer I must therefore dwell on not only the high
spots on the green, but I must also consider factors such
as cutting height and, most of all, grain.
Once you have command of the speed of the green, you

can begin to have confidence in not only your putting, but
also in club selection as you begin to approach the putting
surface. Hence, knowledge of the speed of the greens is
a determining factor in the success or failure of all golfers.
There are many cultural practices that affect green speed.

These have been researched and reported on numerous
occasions. The main factors are:
A. Fertilization

Reduction in the amount of nitrogen applied will cause
a thinning of turf and, therefore, an increase in speed.
The side effects of weed encroachment and disease
make the practice less than desirable.

B. Topdressing
Applying a light layer of sand every 2-4 weeks will make
for a smoother, truer, and faster putting surface. Actu-
ally, the sand reduces the amount of leaf that is exposed
to the surface. The ball rolls on the tips of the plant of-
fering little friction to the rolling ball.

C. Cutting Height
A generally accepted height for cutting in our area is
Gf32-inch.Cutting lower tends to increase speed, but with
the heat and humidity that exist during our qolt season,
this can cause excessive loss of grass and damage to
turf. Double cutting starting a week before the desired
time of increased speed also increases the amount of
time a golfer spends en the putting surface.

D. Aerification
Aerifying actually removes grass, stolons and thatch
from the greens. This precess alone reduces the
amount of grass the ball rolls over and allows the ball
to move faster over the putting surface. The most sig-
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nificant aspect of aerlflcatlon is that the process really
improves the root system of the grass and contributes
to the overall health of the turf so that management
practices such as fertilization, topdressing. and cutting
height can be used more effectively to regulate speed.

One aspect of green speed that has not been well docu-
mented is variation resulting from factors that are beyond
the control of the golf course superintendent. Weather and
time of day are prime examples. An accomplished golfer
is one who correctly anticipates time of day and day-to-day
variations in green speed during tournament play. It is also
important that club members come to understand that green
speed is not a function of cultural practices alone.
To enhance my understanding of how green speed var-

ies as a result of uncontrollable factors such as weather,
I used a stimpmeter to measure speeds of four greens at
the Cherokee Country Club over a a-week period during
which cultural practices did not change. The greens were
single cut at a constant height. no fertilization occurred just
prior to or during the measurement period and, as luck
would have it, no disease problems arose that demanded
treatment.
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OBSERVATIONS
The more than 100 stimpmeter readings taken accord-

ing 10 USGA Green Section procedures were first examined
from the standpoint of day-to-day variation in green speed.
To do this, a statistical analysis of variance was run using
the speeds of the four greens as replicate determinations.
I then examined differences in speeds of individual greens
measures at 1800 to each other. This particular aspect of
green speed is being referred to here as directional speed.
On two different occasions, the speeds of two greens were
measured at approximately 9 a.m., noon, 3 p.m., and 6 p.m.
to provide an indication of how green speed varies with time
of day. The final green speed factors examined were direc-
tion of ball roll with respect to mowing direction and grain
and speed around and away from the cup after a half-day
of fairly intensive play.

Day-to-Day Speed
Statistical analysis was used to establish whether or not

changes in green speed from One day to the next were sys-
temic or just the result of random variation. What I discov-
ered was that unless the speed change from one day to
the next was greater than 9 inches, the change was purely
random. In other words, it was a result of non-reproducible
variation in green speed.
When averaged over the four greens, day-to-day varia-

tions in green speeds were not significant. However, speeds
of individual greens did occasionally vary significantly from
one day to the next. Whether or not this variation was sig-
nificant seemed to depend on the average speed of the
green and air temperature. The faster the green, the greater
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the number of successive days when speed changed sig-
nificantly. This is illustrated in Figure 1. The speed of green
#5, the fastest of the four greens examined, had significant
day-to-day changes in speed for 5 of the 13dates observed.
In contrast, speed of the relatively slow green #17 never
changed significantly from one day to the next.
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Figure 1. Naturally occurring day-to-day variations in green speed.
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Significant day-to-day changes in green speed were con-
fined to periods when maximum daily air temperatures were
less than BO°F. Once air temperatures were consistently
above this level, significant changes in green speed disap-
peared. In Figure 1, these conditions prevailed between July
30 and August 6.
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Figure 2. Relationship between directional green speed and air
temperature.
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I was unable to find any consistent relationship between
day-to-day changes in green speed and rainfall, cloud cover,
or humidity. The reason for this is the fact that each green
tended to behave independently as far as weather was con-
cerned. For example, between two successive days in Au-
gust, the speeds of greens #5 and #12 decreased, #10 re-
mained the same, and #17 increased in speed.

Directional Speed
Differences in speeds measured in opposing directions

on the individual greens ranged from 0 to as much as 3 feet
7 inches. Just as in the case of day-to-day variation in green
speed, variation in directional speed was greatest on the
faster greens, but became insignificant on all greens when
maximum daily air temperatures exceeded 80°F (Fig. 2).

Time of Day Speed
Change of speed with time of day was observed on two

greens on different dates. Changes in speed were confined
to the hours of 9 a.m. to 3 p.m. (Fig. 3). The type of change
that occurred depended on weather conditions. Between
9 a.m. and noon, both greens underwent drying, a circum-
stance that would normally expect to increase speed. That
did occur on green No. 12 on July 22, but not on green No.
10 on JUly 25. The reason for these conflicting influences
of drying on green speed is believed to be weather. Turfgrass
growing conditions were considerably more favorable on Ju-
ly 25 than on July 22. I believe that on green No. 10 a very
rapid turfgrass growth rate offset the effects of drying on
green speed. The noon to 3 p.m. reduction in the speed
of green No. 12 (Fig. 3) coincides with the fact that a light
drizzle began during this time and continued throughout
the remainder of the day.
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Grain and Mowing
Direction ve. Speed

One of the faster greens was used to assess the impacts
of grain and mowing direction on green speed. Grain was
found to have a major impact. Ball roll against the grain was
21 to 28 inches less than roll with the grain. The average
reduction in green speed attributable to grain was 20%.
Mowing direction had considerably less influence on

green speed than did grain. The single measurements
made against and with mowing direction yielded a differ-
ence of only 7 inches, or about a 6% reduction in ball speed
when rolled against rather than with the mowing direction.
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Figure 3. Time of daygreen speed.

9 am 6 pm

Foot Traffic V$. Speed
On one date, stimpmeter readings were taken around the

cup on one green and again some 20 feet from the cup.
By noon of that day, green speed near the cup was 5.5 in-
ches less than away from the cup. While not a major change
in speed, this observation raises the question of what foot
traffic does to green speed near the end of a day of inten-
sive tournament play.

SUMMARY
This was a 1-month study of the variations over time that

naturally occur in the speed of golf greens subjected to uni-
form, unchanging cultural practices. From my perspective
as a serious golfer, correctly anticipating these variations
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is vital to my putting ability and to my ultimate success in
the game itself. To the golf course superintendent, these
speed variations signify the degree to which uniformity in
green speed can be achieved with standard, uniformly im-
posed cultural practices.
The most important findings in this study were:

1. Uncontrollable, naturally occurring variations in the en-
vironments of golf greens and changing weather can
induce substantial variations in golf green speeds even
under uniform cultural practices. In this study, the max-
imum green-to-green variation in speed was 2.5 feet.
Day-to-day speed variation on a given green ranged
from 0 to a maximum of 1.25 feet.

2. The faster a green and the better the conditions for turf-
grass growth, the greater the green-to-green and
day-to-day speed variation that occurred. When air tem-
peratures exceeded BO°F for several days in succes-
sion, these speed variations diminished to 9 inches or
less and were then no longer statistically significant. In
other words, uniformity in green speed was greatest dur-
ing periods of heat stress and superintendents should
not be concerned when green speeds vary byapproxi-
mately 9 inches or less. Uncontrollable natural forces
rather than cultural practices are responsible for this
variability.

3. Slower green speed and elevated temperatures also re-
duce differences in the directional speed of golf greens.

4. Daytime drying increased green speed, but only if the
bentgrass was not growing rapidly. Rapid growth dur-
ing the day reduced green speed by approximately the
same amount as did precipitation.

5. Grain had a much greater impact on green speed than
did mowing direction. The implication here is that re-
duction of grain by way of verticutting, grooming, top-
dressing, etc. is an effective means for substantially re-
ducing speed variability on a green.

6. Spike marks left by heavy foot traffic reduce green
speed. I measured a 5.6% reduction in speed over one-
half day of play.

EDITOR'S NOTE: Mario Tiziani is a sophomore at the Uni-
versity of Wisconsin-Madison and a member of the UW golf
team. He was named outstanding freshman golfer in the Big
10 for 1989 and won the Madison City Golf Tournament this
past summer. This study was conducted under the direc-
tion of Dr. Wayne Kussow, UW-Madison, and Michael Semler,
Superintendent, Cherokee Country Club.
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The Sports Page

.Ass«. RELAXATION
• t

0--_-1< AT SPYGLASS- .~1r By Rob Schultz
--

Pebble Beach was full of weekend
hackers who were playing the course
of their dreams. Poppy Hills was full of
weekend hackers who couldn't get on
Pebble Beach. The folks in both pro
shops laughed at me when I requested
a tee time at any golf course located
on the idyllic peninsula called
Monterrey.
I had just spent two days stumbling

through the earthquake-ravaged
Nimitz Freeway wreckage in Oakland
and the strangely twisted homes in the
Marina District in San Francisco and
writing about my observations and in-
terview, for my paper. I had one day off
until the Green Bay Packers played the
asers in what would be the Packers'
turning point of the season.
I needed to relax. I needed a golf

course. And despite making the two-
hour drive north on Highway 1 that in-
cluded the most beautiful views of the
ocean and mountains that I've ever
seen, it looked like I would fall short of
my objective.
I made one last stop. Spyglass Hill.

Hmmm. Maybe.
"Vou can tee off in 10 minutes. Can

you get ready?"
I wanted to hug the assistant pro be-

hind the counter in the Spyglass pro
shop. After I concluded my round, I
wanted to buy him dinner for giving me
the opportunity to playa course that
gave me chills every step of the way.
Spyglass Hill is the sometimes tor-

gotten cousin of the Big Three courses
of Monterrey. Pebble Beach and ultra-
private Cypress Point draw all the
attention.
But Spyglass is a treasure all its

own. And it can be equally as difficult.
The course begins so majestically as

it extends itself out to the sea. The pic-
turesque setting is displayed well on
the foreword pages of Geoffrey Cor-
nish's book The Golf Course. But you
can't truly appreciate it unless you've
been there.
As I walked the first few holes on a

beautiful autumn afternoon, the sound
of the waves pounding on the shore
was broken only by the constant bark-
ing from hundreds of seals who were

resting on rocks just a few yards away
from those crashing waves.
At times I forgot that I was there to

golf. If I wasn't spending time cherish-
ing the Robert Trent Jones layout that
is so similar to those found in Scotland,
I watched the deer, the birds, or those
crazy seals. They were all in incredible
abundance.
When I did remember to golf, I got

this incredible surge of adrenaline. One
shot that sticks in my memory was at
the tee of the first par-3. It was an ele-
vated tee and the green was located
150 yards out with the ocean as a
backdrop. I was so pumped up I drilled
a perfect s-iren. It sailed against a deep
blue sky right at the flag stick, then
dropped about two feet from the cup.
Making a good shot against such

natural beauty is the ultimate for me.
It's my Super Bowl, my U.S. Open.
Give me just a few of those shots ev-
ery 10 years and I'm happy.
Spyglass gracefully moves from the

sea inward through tall timber and roil-
ing hills. In its own way, the course re-
mains equally beautiful.
On the seventh fairway, I was about

to hit an 8-iron shot when I was inter-
rupted by the presence of a fawn. Its
mother had scurried across the fairway
moments earlier, but the fawn hesitated
and now nervously awaited its chance
to rejoin its family.
Crazy as it seems, but the fawn, like

a member of some gallery, waited for
me to hit my shot before it crossed the
fairway.
It stood just five feet away from me

as I backed off to take a practice swing.
Its eyes remained fixed on me as I
stood over the ball. I backed off and
tried to persuade the young deer to
take a hike. It moved a few feet further
away, but otherwise it didn't budge.
Finally, I hit my 8-iron, began my

walk to the green and kept an eye on
that fawn. Slowly it began its walk to-
ward its mother, completely unafraid of
the skinny golfer who had just hit that
fat 8-iron shot.
I could swear that fawn was

laughing.
No round of golf is ever perfect. In
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this case I was paired with a buffoon
who spent every minute of the round
trying to diminish all the wonders that
the rest of the group was enjoying .
He failed miserably. But he did have

his moments .
On the second tee we divulged what

we did for a living. Billy Bob Buffoon
was a Monterrey lifer living off the cash
left to him by his parents. He was a
365-days-a-year golfer who had a 25
handicap and cheated like a banshee.
Anyway, when I admitted that I was

a sportswriter, Billy Bob whipped his
driver at me from point-blank range. I
ducked as the driver whizzed by my
head.
"I HATE SPORTSWRITERS. 1HATE

VOU!" he screamed.
It seems he once had a run-in with

a sportswriter. Or maybe he dreamed
about a sportswriter once. I don't know.
But I spent the rest of the round ignor-
ing him.
It wasn't hard considering my sur-

roundings. I still relaxed. I still had the
time of my life.
When I returned home from the west

coast everybody wanted to talk to me
about the earthquake damage or the
Packers' exciting victory. I wanted to
talk about Spyglass, those seals, those
first few holes, that 9-iron shot, thai
near chip-in from a difficult sand trap
at the 9th hole.
As I thought about the 1980s and all

the wonderful golf courses I played, I
rate Spyglass as the best.
I have a deep appreciation for

courses around Wisconsin like
Lawsonia, Oneida, North Shore and
Maple Bluff.
And Hazeltine Country Club was a

blast, so were the TPC at Sawgrass
and the courses at Hilton Head Island
and Palm Springs.
But none of the state courses had a

setting that compared to Spyglass. And
courses like the TPC at Sawgrass and
PGA West are so artificial compared to
Spyglass.
In fact, after walking off of PGA West

last March I vowed to never empty my
wallet on a course that wasn't at least
50 years old. Spyglass doesn't fit that
requirement, but its natural setting
makes it appear that way.
I was upset that I couldn't play Peb-

ble Beach that beautiful day in Novem-
ber. It truly is a national treasure. But
as I drove away from Spyglass I wasn't
thinking about Pebble.
I was too relaxed. I was too comfort-

able. I fulfilled my mission at Spyglass.
For that r'n forever be grateful.
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The new Jacobsen Trl-Klng 16840 makes heavy
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The Wisconsin Golf Course Survey

Drinking Water on the Golf Course
By Monroe s Miller

Rodney and I never have any trou-
ble thinking of a question for the sur-
vey. We try to narrow our choice to a
topic of interest among all of us,
whether it is a problem or merely a
curiosity.
We chose drinking water as a sub-

ject. The choice this time may be a Ht-
tie bit selfish because each of us is
mildly aggravated by the time provid-
ing drinking water to golf players is
starting to consume.
Both of us have noticed an increase

in the demand for water. Players are
nearing the demand for water on ev-
ery lee, They want it ice cold. They
want it fresh at least once a day.
Hand pumps and wells, once quite

commonly seen on Wisconsin golf
courses, are losing favor. Soon, the old
Baker "Monitors" will be gone
because:
1) "the water isn't cold;"
2) "it's too much work;" and
3) "the well might be contami-

nated. "
The latter is a concern to superinten-

dents, too. To relieve such fears, wa-
ter testing becomes necessary. It's
getting a little too involved.
What started out with a single cooler

in a somewhat central locale has
mushroomed. For some of us, it is tak-
ing 20 man hours a week to satisfy this
demand. The small 4 oz. cups pro-
vided at each cooler frequently aren't
large enough; they are bringing 12 oz.
and 16 oz. cups from the clubhouse
with them.
And more than one golf course su-

perintendent has wondered how a 10
gallon Igloo cooler could be empty at
2 p.m. when it was full at 9 a.m. and
yet there are only a dozen cups in the
waste container. Wondered, until he
saw a player on the next tee soaking
a bath towel with water from the cooler.
The complaining from players is ag-

gravating, but not nearly as much as
having to send an employee back to
the golf course on Saturday and Sun-
day afternoons - to fiil coolers. That's
aggravating because there are em-
ployees on the property already -

clubhouse and pro shop employees.
But, for us at least, filling coolers "isn't
their job. " So we send someone in, at
overtime pay and usually for a three
hour minimum, to fill the
coolers.
Familiar to you? Understanding why

we chose this subject?
I'm using the word "subject" instead

of "question" because we asked our
colleagues three questions. Those
questions were:
1. Number of locations where a

player can get a drink of water. DO
NOT COUNT THE CLUBHOUSE; A
SINGLE COOLER SERVING TWO
TEES COUNTS AS ONE LOCATION.
2. What are the sources of the wa-

ter - fountains, bubblers (well),
coolers?
3. Who is responsible for the

coolers?

THE RESULTS
Twenty golf course superintendents

were interviewed. Here's what we
learned.
1. Locations: The average number

of locations was five. The range was
from two locations to seven locations
where water was available. Also, re-
member we did NOT include the club-
house. Many of those interviewed
pointed out that the location of the wa-
ter was strategic so players from two
or more holes were served by that sin-
gle location. For example, the location
of the shelter at Maple Bluff covers ei-
ther the green or tee of eight holes.
The Bluff and Ouit-Oui-Oc each re-
ported just two locations. Cherokee re-
ported seven and four courses re-
sponded with six locations.
It would appear that water is avail-

able at either the tee or green of most
golf holes on those courses surveyed.
2. Sources: Coolers are the most

common source of drinking water on
the 20 courses surveyed. Each one av-
eraged three coolers although two golf
courses didn't have any because they
depended on bubblers or fountains.
Most courses had a mix of sources

and all but four had bubblers and foun-
tains. Carl Grassl at Blue Mound has
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all piped water. Butte Des Morts
doesn't use coolers, either. Nakama,
West Bend, Quit Qui Oc and Bull's Eye
depend exclusively on the Igloo
coolers.
3. Responsibility: On all but three of

the courses in this survey, the golf
course superintendent was responsi-
ble for providing the water. In two
cases, the clubhouse staff were re-
qutred to take care of the coolers. The
pro shop handled these duties in the
other instance.
This is the question Rod and I had

hoped for different results. But we con-
clude it makes too much sense having
either the pro shop or clubhouse han-
dle these duties and, therefore, they
don't. Tom Harrison doesn't return to
the course on weekend afternoons to
fill coolers with ice or water; he simply
places spare coolers (filled) at that lo-
cation (a double tee with three Igloo
ten-gallon coolers and three spares!)
before leaving in the morning. The
saving in labor (and aggravation)
quickly pays for the spares.
That does make sense.
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That's right. For the second year in a row Palmer turf-type peren-
nial rveareee scored number one in the National Ryegrass tests
conducted by the U.S.DA coast to coast:

U.S.D.A. National Perennial Ryegrass Test
Turf Quality 1-9 (9 = Best)

Variety
Palmer
Gator
Prelude
Repell
Tara
Premier
Citation II
Manhattan II
Blazer
All Star
Ranger
Birdie II
Fiesta
Pennant

2·Yr. Avg.
5.9
5.9
5.8
5.8
5.8
5.7
5.6
5.6
5.6
5.6
5.6
5.5
5.5
5.5

Variety
Derby
Yorktown II
Cowboy
Penn fine
Diplomat
Regal
Barry
Delray
Omega
Elka
Manhattan
Citation
linn

2·Yr. Avg.
5.5
5.4
5.4
5.3
5.3
5.3
5.2
5.2
5.1
"5.1
5.1
5.0
3.4

!c.,*,
It's no wonder courses like ".
Bay Hill in Florida, Shin-
necock in New York, PGA C,'

Wes1ln Cautomte and Sahara •.•.\
in Nevada are only a few of
those that are demanding the
excellent performance of
Palmer.
As a turf professional wouldn't
it be nice to know YOU're using
the best? Use Palmer.

"Kellogg's supplied us with
Palmer and other quality seeds
that we needed. Kellogg's
personnel are experienced and
their recommendations and
service is excellent. "

-Wayne Otto
Sum. of Ozaukee Country Oub



Shop Talk

SMALL TRAILERS
By Joel Bruggink

Golf Course Mechanic
Blackwolf Run Golf Course

Kohler, Wisconsin

More and more golf courses are
starting to hand mow greens and tees,
which creates the problem of transport-
ing these mowers. Walking the mow-
ers to the area is too time consuming.
As a mechanic for a major golf course,
I knew there had to be an easier way
of dealing with this problem.
First we tried loading the greens-

mowers up a ramp onto a utility vehi-
cle. This failed because the vehicle
was too high and it was difficult to push
the mower up the ramp. This also re-
sulted in damage to the utility vehicle
and to the greensmower.
I had in mind a trailer that would

transport mowers and enable us to uti-
lize the vehicle for removing clippings.
Italked to other golf courses to see how
they handled it, but none of these
ideas appealed to me. I started search-
ing for trailer companies that might
have one to fit our needs. Idid try a few

lng hubs for durability and a longer
ramp for easy loading.
Since the construction of these trail-

ers and putting them to the test, we
have found that they have met our
needs. We have also used this trailer
for transporting other heavy equip-
ment, such as sod cutters and small
trenchers.
I believe trailers like these are going

to be of great use to other golf courses.
The Blackwolf trailer.

Editor's Note: Joel has started to
build trailers like those he built for
Blackwolf Run and is offering them for
sale. If you are interested, contact him
at:

Joel Bruggink
B & B Custom Trailers
273 N. Main Street
Cedar Grove, WI 53013
(414) 668-8678 after 4:00 p.m.

trailers, but they did not live up to our
standards for quality and durability.
So I checked into the cost of materi-

als and decided to build my own. I de-
signed the trailer out of 3/16" gauge
steel and a full axle for strength. It also
has leaf spring suspension to give this
expensive mowing equipment an easy
ride, I also added complete roller bear-

SUPPORT THE NOER CENTER

we dug into the fall fescue
control problem.
So now you don't
have to.

ROY G. ZEHREN PH: (414) 242-5740

NATURAL ATHLETIC
TURF INC.

GOLF COURSE RENOVATION & NEW CONST
Specializing In

Green & Tee Renovation & Rebuilding
USGA & "Purr-Wick" Systems

"TERRA FLOW" & Regular Drainage Systems
Also: ASTROTURF CH-4 "DRAG MATS"
BY CONTRACT OR "T & M" BASIS
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From Across the Country

A New Tool From Down Under
By Fred D. Opperman

Editor's Note: Fred Opperman is the
long time and highly successful editor
of "The Bull Sheet': official publication
of the Midwest Association of Golf
Course Superintendents. In 1987, Fred
visited Australia and happened to see
a machine being used to rolf bowling
greens; it seems bowlers are as fussy
as golfers.

These two articles were written by
Fred and appeared in the June 1988
(Volume 42, No.1) and the December
1988 (Volume 42, No.7) issues respec-
tively and are reprinted here with his
permission.

A year ago when I was visiting Aus-
tralia and stopped at a golf course, I
saw an interesting tool that I thought
might have a use here on our putting

greens. The machine was a roller that
was being used at the time on a bowl-
ing green. The bowling green that I
watched this machine roll was Penn-
cross cut as low as any of our golf
greens. This machine was lis used dai-
ly after each mowing to help "iron" the
surface. The bowlers are as fussy as

our golfers on the quality of their bowl-
ing greens and the speed of their
bowls.
After returning to the states, I wrote

to the company asking if their machine
was used on putting greens and if any-
one in the states handled this machine.
It wasn't too many days, that one even-
ing I received a long distance phone
call from John Ellul of the Golf & Bowl-
ing Machinery PTY. LTD.John was en-
thusiastic over my inquiry and ques-
tioned me more on how the machine
could or would be used in the states
on putting greens. Well, this discussion
and interest in this type of a roller led
to many more phone calls and letters
over the past eight months.

(Continued on page 21)

20


