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the Task of
Evaluating
Your Turf

Managing a golf course is a difficult task. Understanding how the ever-changing forces of nature
will affect the appearance and playability of your turf is a constant challenge. Managing the effec-
tiveness and efficiency of your employees can be equally daunting. Despite these obstacles, golf conrse
supervintendents ave managing the bighest-quality turf in history with unprecedented consistency.
How is this possible?

We now have the opportunity to use some of the best tools imaginable

1 ZH,S concept to assist with the task. Recent turfgrass cultivars mow better, grow better and
resist a wide range of pest and environmental pressures. Modern equipment is

ofp-;ﬂgczszon casier to maintain, works harder and accomplishes tasks only dreamed of a
decade ago. Many facilities have adequate budgets and staff. This allows a

y i superintendent to focus almost unlimited resources to solve a problem. We

or p 'VESC?'ZP ton currently have the luxury of taking a very conservative approach to turf man-

agement, applying management techniques to the entire course to minimize

managemgnt was the expansion of small problem areas.

f ivst evaluated in Will this situation continue? With the growing popularity of golf world-
. wide and a continued strong economy, it is anyone’s guess. I think we should
ﬂg?'iﬂ%ltﬂrﬂ over all be grateful for this “golden” era of turfgrass management. It might not last
forever. Budgets are coming under increasing pressures to increase efficiency.
a dgcadg a 30. Corporate management of turf is here to stay. Regulation of pesticides, fertil-
izers and those “turf enhancement” materials will probably only become

Like ﬂll new stricter in the future.

What is needed to face these challenges?
I feel we need to continue to improve techniques and materials through
. . research and education. This challenge will most likely continue for a very long
ﬁ"ﬂught WZth hzgh time. I also feel that it is very important to evaluate the efficiency of all our
. i . operations. How can we do more with less? While many of my colleagues focus
COStS, 1CONSISLETICLES  on the first challenge, 1 find the challenge of increasing the efficiency very

interesting, but also very difficult.

technologies, it is

and many gaps . _ ‘ |
I can certainly advise more students, improve my teaching techniques and
Z' n its app[icabi l ity. conduct more research studies each day. You have your own set of daily effi-

(continued on page 23)
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Automating the Task of Evaluating Your Turf (continued from page 21)

ciency challenges. Unfortunately, after
many years of experience, you come
to realize that the best way to increase
your efficiency may be to declare a day
30 hours long. That’s obviously not
going to happen! What about consid-
ering a fundamental change in the
way you do business? Could you
somehow measure the potential risk
for future problems for each area of
turf and develop a response targeted
only to that turf area?

This concept of precision or
prescription management was first
evaluated in agriculture over a decade
ago. Like all new technologies, it is
fraught with high costs, inconsisten-
cies and many gaps in its applicability.
Despite this, prescription fertilization
is available at your FS dealer. Interest
in applying this prescription technol-
ogy to turf is beginning. Each of the
major equipment suppliers in the turf
industry is conducting some level of a
precision turf development program.

Turf is a considerably different
animal than annual row crops. As a
perennial, it will require more sophis-
ticated means of evaluation than
simple soil tests. The first step in any
precision management system is the
accurate collection of meaningful
data. With turf, the timing of data
collection is also critical. You don’t
want to simply know that the turf is
under stress, you need to know when
there is a high likelihood that it may
go under stress. This will require
data-collection techniques beyond
simple observation.

One technology that has shown
considerable promise in assessing plant
health is electromagnetic or light scan-
ning. The leaves of turf are green
because they absorb red and blue light
while reflecting green light. Soil is dark
brown or black because it absorbs
almost all light wavelengths. Healthy
plants reflect minimal quantities of
light when measured by an instrument
that is filtered to be sensitive to only a
portion of the visible light spectrum.
As plant health decreases and chloro-
phyll breaks down, greater quantities
of light are reflected.

Healthy plants generally reflect
greater quantities of electromagnetic

energy with longer wavelengths than
visible light (400-700 nm). Short-
wave, near-infrared energy (750-1,000
nm) is not greatly absorbed by plants
and is generally reflected. As plant
health diminishes and chlorophyll
breaks down, near-infrared reflectance
decreases. Past research has shown
that the ratio of red light/near-
infrared light is one of the best
indicators of increasing plant stress.

For the past three years, we
have tried to evaluate this stress-
measuring opportunity with a range
of light-scanning devices. Initially, we
tested scanning devices that measured
near-infrared energy above 1,100 nm.
While these instruments show great
promise, there are currently no eco-
nomical field scanners so we need to
wait for further developments. We
have also evaluated several photo
diode-based scanners that have shown
some promise. Several of these instru-
ments are commercially available and
marketed to golf course superinten-
dents. (Spectrum Technologies, Inc.,
Chicago, IL)

Omne technology

that has shown
considerable
promise in assessing
plant health is
electromagnetic

or lLight scanning.

Current projects
Last year, with the generous
support of John Deere Company and
the Illinois Turfgrass Foundation, we
began to evaluate sensors that capture
images rather than simply providing
an electrical readout. This technology
has several important advantages.
Portions of the image can easily be
excluded to remove nonliving com-
ponents from the field of view. Using
image-analysis software, we can mea-
(continued on page 25)
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Automating the Task of Evaluating Your Turf (continued from page 23)

sure components of the data, like uni-
formity, which is not possible with
nonimaging systems.

Developing scanning technologies

()U]' current sc:lrming S}’St{:l‘l] con-
sists of a modified three-channel (red,
green, near-infrared) digital video cam-
era, several computer boards to capture
images and a standard Windows-based
laptop computer (Figure 1, Scanning
Cart). Another critical component of
the system is the controlling software
that was developed in the Department
of Agricultural Engineering at the Uni-
versity of Illinois (Figure 2, Computer
Software). This software controls the
camera, captures images and cvaluates
changing light conditions.

Figure 2.

The Ph.D. research of graduate
student Mark Schmidt (also a turf
agronomist with John Deere) has
focused on measuring the accuracy of
this system on turf under a wide
range of conditions, both during the
day and at night (Figure 3, Night
Scanning).

Figure 3.

Nutritional and moisture
status of turf

Siddhartha Narra, also a Ph.D.
student, is evaluating the capability of
the imaging system to sense turf-tissue
nitrogen and moisture in fairway-
height  creeping  bentgrass and
perennial ryegrass. Experiments have
been designed on both species at the
Landscape Horticulture Research
Facility in Urbana to apply different
quantities of either nitrogen or irriga-
tion. Clippings samples are routinely
removed from the plots to physically
measure quantities of nitrogen or
moisture in the laboratory (Figure 4,
Collecting Clippings). The plots are
scanned just prior to clipping collec-
tion in order to evaluate the accuracy
of the images to predict nitrogen and
water content. Preliminary evaluation
of last year’s data has indicated a mod-
erate correlation between scanner
output and chemical analysis.

Figure 4.

Due to the versatility of image
analysis, there are many variables that
can be modified to improve the cur-
rent correlation  values.  This
investigation is still underway, while
we continue to collect new images.
This research will again be presented
at the annual University of Illinois
Landscape Field Day in August. (We
hope all MAGCS members will have
an opportunity to visit our research
facility on August 7 for the Field Day,
when we will be showing a commer-
cial variety—not yet released—of
Roundup-Ready bentgrass from
Monsanto along with a wide variety
of new research studies.)

Disease detection

First-year M.S. graduate stu-
dent, Zachary Anderson, is using the
scanning equipment in a very differ-
ent way. You can blame this one on
Dave Ward, it was his idea. One day
when we were reviewing scans of
Olympia Fields® fairways and greens,
Dave suggested, “While it is interest-
ing to look at a map of current turf
stress, it would be much better to
know what areas might soon be
stressed.” Because near-infrared
energy is invisible to the eye, there
may be changes to turf reflective
properties prior to visible changes.
One stress that is imposed on turf
where changes can be very rapid is the
onset of turf disease.

With the help of Dr. Hank
Wilkinson, we have developed a
transparent turfgrass disease chamber
to continuously scan seedling turt as
it goes from a healthy state to a dis-
cased condition (Figure 5, Growth
Chamber—see page 27). Our main
objective is to determine if we can
detect the onset of disease prior to
visual symptoms. We are currently
testing a wide variety of camera and
image-analysis variables to determine
which ones will give us the optimum
detection of discase. If we are success-
ful, we plan to repeat these
experiments in the field.

(continued on page 27)
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Automating the Task of Evaluating Your Turl (continued from page 25)

Figure 5.

Remote evaluation of plant health
All of the previously described
experiments have been conducted on
plots of < 20 ft*. This close observation
has many advantages, mainly allowing
each image picture unit (pixel) to repre-
sent a very small area. Each image,
therefore, can detect changes to areas as

small as a single blade of grass. While
this is a tremendous advantage, there is
the disadvantage of needing to take
many images to cover a large area. The
multispectral imaging system we are
currently using is also used in remote or
aerial scanning by airplane or satellite.

To evaluate the effectiveness of
this scanning system on large areas, we
contacted a local remote scanning
company, Spectrum Vision, to develop
a joint demonstration project. Last
summer, we began weekly flyovers of
Olympia Fields Country Club with the
cooperation of course superintendent,
Dave Ward. Dave was presented with a
bookler of images of each of the 36
fairways and greens that were analyzed
for levels of plant stress. Dave’s insight
into the information presented him
has been invaluable in designing new
studies. A limitation with this
approach is that taking images from
2,000 feet makes each pixel represent
approximately one square foot. This
limits the types of discoveries we can
view with an image.

Where is this going?

While we are involved in five
separate projects examining data col-
lection through imaging, we are only
really starting this investigation. If
any of the scanning techniques is suc-
cessful, considerable additional
engineering will be required to
reduce the cost and simplify the use
of the imaging system. The current
camera  system  cost more than
§20,000 to assemble and requires
some understanding of the camera
physics for correctly exposing images.
Any resulting technology that is
offered to golf course managers will
need to be at a reasonable price and
simpler to use. With “turnkey” sys-
tems mounted on mowers,
superintendents might collect valu-
able data during routine operations.
[t might not be available soon, but I
believe you will see some form of this
technology in the next 10 years.

;

PALATINE OIL CO., INC.
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Bull Sheet
g g e R it gl

John Gurke, CGCS
Contributing Editor

DATES TO REMEMBER

May 30-June 1 — Kellogg-Kee-
bler Classic at Stonebridge
Country Club, Dan Sterr host.
June 5-8 — LaSalle Bank Open
at The Glen Club, Tom Prichard
host.

June 12-15 — U. S. 'Opcn. at
Olympia Fields Country Club,
Dave Ward and Kevin West hosts.
June 16 — MAGCS monthly
meeting at Prestwick Country
Club, Tim Anderson, CGCS host.
June 30 — 3rd Annual John Buck
Memorial Golf Outing at Whisper
Creck Golf Club, Jim Wyffels host.
July 3-6 — Wc_stcr'n Open at Cog
Hill Country Club, Ken Lapp host.
July 8 — MAGCS monthly meet-
Jing at Foxford Hills Golf Club,
Tom Jauch host.

The MAGCS monthly meeting in
April was held at the beautiful Fox
Bend Golf Course in Oswego, Illi-
nois on the 21st with Bob Kohlstedt
and his staff hosting. As is the norm
for our first golf event of the season,
the format was a four-person scram-
ble allowing all the rusty competitors
to throw away their early-season bad
shots (unless, of course, all four shots
were bad). The weather for the day
also followed our norm for an April
event—windy, cool, rainy at times
and cloudy—but it didn’t seem to
bother any of the competitors. The
day started out with a really neat pre-
sentation on GPS mapping by Eric

Gakstetter, followed by a great day of

scramble golf on a finely-conditioned
course. After the round, participants
enjoyed finger food, refreshments

and the awarding of prizes in the
comfy confines of the Fox Bend
clubhouse. Many thanks to Bob and
the staff of Fox Bend for the excel-
lent job they did; to our generous
sponsors—Palatine Oil, Nadler
Golf Car Sales, Turf Professionals
Equipment Company, Feltes Sand
and Gravel and Master of the
Links—for making the day possible;
and to Marsha Trayes and Patti
Thorson of Illinois Lawn Equipment
Co. for once again running the bet-
ting hole. For their herculean effort
in sitting out in the cold and rain all
day, Marsha and Patti were able to
raise $1,000 for the American Cancer
Society—a donation that will be
made on behalf of George Minnis. A
true depiction of the generous nature
of one of our MAGCS members
occurred in the parking lot after the
round, when Pete Lieponis (Prime
Turf/0ld Oak C.C.) learned that the
girls had fallen short of their desired
goal of $1,000 and reached into his
pocket to cover the shortfall. Way to
go, everyone!

Mark Bobb, Mike Bavier,
Kevin DeRoo and David Mayzel.

™
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Education speaker Eric Gakstetter.

Host Bob Kohlistedt shows off
his hardware.

Jim McNair, Jack McCormfck,”
Bob Kohlstedt and Chuck Anfield.

Tom Savage, Luke Strojny,
Greg Thalmann and Ed Braunsky.

Y

Another great event was held on
May 8th at the Arboretum Club

in Buffalo Grove—the Pro/Super-
intendent Tournament. This day

of golf is the perfect way for super-
intendents and PGA golf professionals
to interact on common ground—
the golf course. It was also a great
way for those of us from the west
and south sides to understand the
incredible difference a few miles
north or east makes in weather
conditions, as the day went from
temperate to downright cold
throughout the round. Finally, it
was nice to see all the pros with their
shoulders slumped from toting the
load of their high-handicapped, grip
‘n’ rip, “I didn’t come all this way
to lay up” superintendents. All in all,
the day turned out beautifully, with
no fisticuffs reported. Thanks to the
folks at Arboretum (nice new club-
house, guys) for hosting an event
that always serves to improve the
line of communication between
grounds departments and pro shops.

L Y

(continued on page 30)
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T0 MAKE THE BEST WALK-BEHIND MOWER,
THE ONE THING WE COULDN'T CuT WAS CORNERS.
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Introducing the new John Deere B Series Walk-Behind Mowers. There are no shortcuts
to being the best. That's why we spared no small detail with our new 18-, 22-, and 26-inch
walk-behind greensmowers. From our new adjustable handlebar height adjustment
down to our ternibly efficient grass catcher, our new B Series walks are without peers
in their category. A larger muffler, along with a smaller pitched chain and new chain
adjusters, puts a damper on sound levels. New bedknife-to-reel knohs allow for easy adjusting. And a new
o1l drain funnel makes changing oil quick and neat. We did all of this and more to ensure one thing: to give you
and your operators a cut pattern that is straight and superior. For a demo, please call your local John Deere

Galt & Turf Distributor

J.W. TURF INC.
14N937 US RT 20 JorN DeERE

HAMPSHIRE.IL 60140

847-683-4653
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the Bull Sheet (continued from page 28)

Congratulations to Brian Racette, the
new assistant superintendent of Bryn
Mawr Country Club. Brian hails from
Kansas State University and was work-
ing in the Kansas City area before
starting his assistantship at Bryn Mawr
under Brian Bossert, CGCS.

Don’t forget to sign up for the 3rd
Annual John Buck Memorial Golf
Outing, scheduled for the 30th at
Whisper Creek Golf Club in Hunt-
ley, Illinois. This event supports the
MAGCS Scholarship Fund and hon-
ors its namesake, John Buck, whose
generosity and kind heart are leg-
endary in the MAGCS family. Call
vour J. W. Turf representative for
more details.

GCSAA’s 2004 conference and show
will be in San Diego, California, and
there is a Web site available to begin
making your plans. You can access
this site either by going to
www.gcsaa.org or by visiting
www.golfcourseshow.com.
Congratulations to our old friend
Jim Latham, who served as our area’s
USGA Green Section agronomist for
many years, on receiving the USGA
Green Section’s Piper and Oakley
Award. This award, established in
1998, periodically recognizes those
who have contributed to the pro-
grams and activities of the USGA
Green Section; and nobody deserves
it more than Jim.

[ hope everyone survived the wrath of
Mother Nature this past month, which
brought most of us huge amounts of
rain culminated by hurricane-force
winds on Mother’s Day. Ya think
Father Nature forgot to get her a gift?
Once again I am compelled to revisit
this topic: PLEASE TURN OFF
ALL YOUR COOL MODES OF
COMMUNICATION DURING
EDUCATION SESSIONS! Ringing
cell phones, beeping beepers and
even those watches with alarms are
not only annoying to those listening
to the presentation, they are disre-
spectful to our guests who take time
out of their schedules to be with us.
Wondering what’s next in the never-
ending onslaught of pests to arrive on
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your golf course? Log on to
www.interactiveturf.com to find out.
As a subscriber, you can get all the
goods on local trends and alerts. But
even nonsubscribers can find some
very useful information at this address,
to which Lee Miller, Randy Kane,
Hank Wilkinson and countless other
authorities on our business contribute.
Welcome to the neighborhood
(again) to Mike Murphy, the new
general manager of TPEC (replacing
Dave Armentrout). Most recently,
Mike worked in Arizona at a Toro
distribution center, and before that
he was a local boy serving as GM of
Glendale Lakes Golf Club.
' =¥

Sylvia Lima with TPEC’s new general
manager, Mike Murphy.

)

Finally, congratulations to the fol-
lowing MAGCS members who
carned their 25-year pins this past
April: Tommy Robinson (Ravinia
Green C.C.), Dave Behrman,
CGCS (Midlothian C.C.), Steve
Van Acker, CGCS (Crystal Lake
C.C.), Tim Davis (Shoreacres) and
Jim Knulty (Big Foot C.C.).
Rusty’s coming home! Former
superintendent of Prestbury G.C.
and current turf management
instructor at Southeast Technical
Institute in Sioux Falls, South
Dakota, Russ Stachlewitz has
accepted the position of turf man-
agement instructor at Kishwaukee
College effective this fall. Rusty and
Jenny will be moving to the Men-
dota area in June—best of luck to
vou both, and start bringing us some
young interns to abuse!
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