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sports turf managers of tomorrow."

Ambition realized
In 1980 the Finnish partner decided to

divest itself of the tarp business and Curry
made them an offer. Covermaster Inc. was

when these covers were introduced ir was a
sizable purchase for most clubs. But word-
of-mouth spreads quickly and the referrals
started coming_

"Joining the STMA was the best move
I ever made," Curry says. "Attending trade

shows and meetings was
the greatest source of feed-
back. ] discovered what
grounds keepers needed
and wanted and what they
didn't want. And spending
time in warm Florida dur-
ing spring training didn't
hurt eitb er!

"This kind of insight
led to our developing a

lightweight plastic roller, for
example," he says. "It was a
safety issue mostly; the gal-
vanized steel rollers being
used didn't have end caps and
guys were forever cutting their
hands."

David Frey, former
Cleveland Stadium ground-
skecpcr and a founding mem-
ber of STMA, had built a
portable rolling device with
revolving tires that used a
tractor's PTO system to roll tarps across a
field-s-a one-man operation. Curry visited
Frey numerous times and left feeling that
a similar machine could be re-designed,

"Bob is truly one of the kindest, most gen-
erous, caring people I have had the privi-
lege of knowing. He has been a backbone
of STMA, carrying the organization's word
throughout the world."
-MIKE SCHILLER, CSFM AND FORMER STMA PRESIDENT

born and his ambition ofbcing his own boss
realized. With this change, Curry began to
pursue the new market of large field cov-
ers, using his knowledge of new materials
like polywoven fabric that could be used
in wide-width applications. Covcrmastcr
was the first company to make covers from
this material for sports turf applications,
mostly baseball at firs r; it made the covers
at one-third the weight and one-third the
cost of old canvas or vinyl tarps. Today 90%
of NFL and I'vlLB teams usc Covermaster
products.

"Vile reduced the cost to teams because
they needed fewer crew members to handle
these rarps. Before, minor league dubs
would need to bring front office people
down to help handle the tarps," Cuny
says, "It was a huge factor, now five
or six people could roll up the tarps
instead of a dozen."

It took time to infiltrate the market

A portable rolling device for covers marketed
by rocerrnaster.

though; in those days ratnours were just an
accepted part of the business, he says, and
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we starred marketing it for David and we
are still selling them. In fact recently Andre
Bruce of the Chiefs purchased one, as have
numerous other teams."

Curry thinks every association has to
grow to survive. uSTl\!IA continues to meet
that challenge through Kim Heck and its
current leadership," he says. "The dedication
of volunteers, and the entire organization,
makes the STMA a real success story."

Research and development
"The upside of this business is the time

we can spend with R&D," says Curry.
"Anyone can make a tarp, there are all kinds
available. We've had success in product
development and new material teehnolo-

"Having served with Bob on several com-
mittees and the SAFE Board, I know he
can be counted on to analyze a situation
and provide a well thought out solution
always, with the STMA and SAFE at the
forefront of his decision."
-DALE GETZ, CSFM, STMA COMMERCIAL VICE PRESIDENT

"Bob is a very successful businessman
and his expertise has greatly benefited
STMA. I don't know how he has been
able to sustain such an active role in
organization with his extremely busy
schedule, but we greatly appreciate and
have benefited from his involvement. I
don't know anyone who deserves the
Gill Award more than Bob."
-KiM HECK, STMA CEO

manufactured affordably and then sold to
an)' level stadium.

"We saw the market potential and asked
Dale Getz, then the groundskeeper at Notre
Dame, to try one on his baseball field,"
Curry recalls. "Dale said it worked well so

gies and systems to handle materials niore
easily.

"Vile see the chores turf managers face
and input from them helps us come up with

innovations
Curry now is working on an inflat-

able tarp that can be operated by
fewer people. "We're close now; we've
been working on this for the past
6-7 years, conducted some trials, but
there's been a lot of going back to the
drawing board," he says.

Another innovation Curry men-
tions is Armor Kote, a clear-coat
surface finish that is undetectable but
makes for a much stronger abrasive
surface and better seam strength.

"We're always looking at new
things in this industry. Our mandate is
'What would work better?" he says. "We
face copycat competition and that is what
drives our R&D efforts. We want to make
more affordable and more lightweight prod-
ucts than anyone else.".
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A valuable extension to the original Spring TIne
Rake, the Rear Brush Attachment provides one-
pass finish grooming and is fully adjustable to
coincide with the brush wear on the Synthetic
Sports Turf Groomer.

GreenSpray is a new choice for liquid applica-
tions. Its row-behind design is a lightweight.
aluminum unit with a 100 gallon capacity. The
high pressure pump is rated at 1500 PSI and is
equipped with auto-shutoff.

A simple and effective design. The litterKat: is a
debris collector with the right features. induding
removb\e, perforated baskets. on-board vibrators
for sifting in-fill and handheld controls - all in a
lightweight aluminum construction.
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Gillette Stadium, Foxboro, MA

Managing field surface
temperature

By Dr. Deying Li

urface temperature has recently been raised as an
important issue for artificial turf. With more and
more artificial turf installed, sports turf managers
are expected to manage an array of new things,
including surface temperature.

This article discusses temperature as one of the important quality
parameters of sport field surfaces. Results from a study comparing
water lise and temperatme regimes between artificial turf and natural
turfgrass indicated that managing soil temperature is more than a
safety issue; rurfgrass quality and environmental qualities can also be
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affected. Very small temperature differences can have big impact OIl

biological reactions and accumulative temperatures.
Natural rurfgrasses have many environmental benefits and tunc-

rinnal attributes. With proper construction and maintenance, natural
grass surfaces can tolerate reasonable use and provide a high qual-
ity playing surface for different games. Although the basic surface
qualities for sports fields are stability, hardness, traction, and friction,
other characteristics should never be overlooked induding the abil-
ity to regulate temperature and humidity, and the ability of reducing
dust and noise levels.
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RAZORBACK
FOOTBALL STADIUM
CHARTS RAPID
RESULTS WITH
RIVIERA
PatBerger- Uni"lefSiry OfArka,'lSi!S, M:arlsas A!iI/olic Dept" SiXxtsTurf MiJ[!ilg'il' I.MAfNelia;

Due to aestheticproblems with its previous bermudagrass
over severalseasons)Razorback Stadium's field underwent
a renovation - and a fast tmnsformation. After
seeding the new field with Riviera, University' of Arkansas
sports turf manager Pat Berger and his staff documented
its grow-m tofull coverage in about a month's time!

Since then, they've also found Riviera to have better
winter hardiness and traffic tolerance than their former
major-hand bermuda. Riviera's lusb green color
measured tip to their expectations too. The word from
Razorba,ck Stadium: "Make sure toforward this turf tip to
others.:" So we are.

Across the U.S. and worldwide, sports turf managers are
recommending Riviera for its quick grow-in and greenup)
top-ranked tttrf quality, recovery rate) cold and drought
tolerance, and more. Toget your own successstory gomg,
talk with us now.

JOHNSTON SEED COMPANY
The Cold-Tolerant s e r m u c a c r a s s Expert,

800-375-4613
'NTEP Trials for commercially available seeded bermudagrass,
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Sometimes artificial turf is preferred to accommodate larger

amount of activities and prevent from fast deterioration. The
advantages of artificial turf are at the cost of natural turf's envi-
ronmental benefits. Some believe artificial turf requires no water
or chemicals, but rather irrigation is needed for lowering the
temperature and sanitation.

Temperatures building on artificial surfaces can become a con-
cern during a warm day when surface temperature gets too high to
play on safely. Under such situations, temperature is considered as

factors that affect the energy balance and temperature distribution
in rootzones used for sports turf applications. Understanding the
patterns of soil temperature regime is helpful in making decisions
as to when and how to apply water, fertilizers, and other chemicals.
The information also is important in predicting infestations by
weeds, diseases, and insect pests. The rational behind this is that
plant growth, fate of chemicals, and microbial populations al1 are
temperature dependent. Many turf management practice, can affect
the temperature and energy regime in the rootzones of turf. Some

one of the very important playing surface qualities. This is a good
example that different parameters may dominate the surface play-
ability under different circumstances.

Temperature has always been a very important factor of soil
surface, too. Ironically, such is human nature that we tend to
forget the most obvious and abundant, and we tend to take for
granted the most essentials. The problem exposed due to the
shift from natural turf to artificial turf is such an example; and
thus, the debate of global temperature changes has spilled over
to turfgrass management.

Thermal properties of rootzone media are very important physical
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Jack Trice Stadium, Iowa State University

research has been conducted to investigate the effects of air and
soil temperature on winter kill of turfgrasses. Topdressing turf
with a heavy layer of sand, peat, bed coke, and other materials
before winter for winter protection of turf has been successful
in many cases. Physiological stress has been investigated on
creeping bentgrass, Kentucky bluegrass, and other grasses under
supraoprtmal temperatures.

Direct heat stress has been reported when the internal crown
tissue temperature was greater than 4TC. Until recently, little
has been done to compare the temperature regimes of natural
and artificial turf surfaces. Very little information is available on
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managing roorzone temperatures.

Temperature is a measurement of kinetic energy of molecules in
a system. Heat flows along the temperature gradients, from higher
temperature to lower temperature. The temperature of an object
changes as a result of energy exchange. 1£ it gives up more em:rgy
than it receives, it will be cooler; if it receives more energy than it
gives up, it will be warmer. Three processes are responsible for heat
transfer: conduction, convection, and radiation. Heat conduction
is energy transfer from more energetic particles to less energetic
particles of a substance due to interactions between the particles.
Convection heat transfer is due to collective hulk motion of t1uid.
And radiation is energy emitted by matter at certain temperature.

Heat flow through soil involves the simultaneous operation of sev-
eral different mechanisms mentioned above. Conduction is respon-
sible for the flow of heat through the solid matrix, while across the
pores conduction, convection, and radiation act in parallel. When soil
is moist, latent heat of distillation adds an additional factor Involved
in heat transfer. This is why heat flow in soil system, therefore the
temperature regime in a soil, is very complicated. Nevertheless, soil
physicists developed different ways to study and describe soil energy
transport and temperature changes.

Soil surface energy exchange causes the fluctuation of surface
temperature. Temperature varies most on the surface and the changes
damp off until at certain depth, where the temperature remains
almost constant. Large temperature amplitude in the cyclical curve
is a result of large amount of energy gain or loss. If the energy is
not transferred downward (or upward for that matter) when thermal
diffusivity is low, then the surface temperature tends to have large
variations leading to bigger amplitude. The peaks and valleys of the
temperatures in a lower layer will he at certain time behind that in
an upper layer.

The lower the thermal diffusivity the longer is such time lag. The
daily soil temperature changes, also called diurnal changes follow a
similar pattern of annual cyclical temperature changes. ,"Ve can use
the amplitudes and time lags at different soil depths as indicators
of soil thermal properties. Knowing that soil temperature regime
is affected by thermal properties and that thermal properties are
affected by soil types and water content, we can manage soil tem-
peratures accordingly.

Experimental semp
The experiment was conducted in Fargo, ND. The plots were
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Performance Enhanced
Whether you maintain municipal grounds or

professional stadiums, as a sports turf manager
the responsibility is the same - establishing

and maintaining safe and aesthetically pleasing
playing fields - and the Program from Scotts

Professional Seed has turf grass varieties that will help.

The Program system of icons helps you identify
bluegrasses, ryegrmses, fescues, and other

enhanced varieties that are selected and bred
for top performance. OUf Program varieties stand

up to wear and constant use; they tolerate heat,
salt, shade, and are resistant to diseases like gray

leaf spot and brown patch, to give you outstanding
sports turf with fewer costly inputs.

Whether you maintain Little league ball fields or

the newest downtown stadium the performance-
enhanced Program varieties from Scotts Professional

Seed will have you looking like a true champion.
To learn more about the Program, contact your

nearest Scotts Turf-Seed distributor.

Get with the Program .
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Prolossional SoodWE" TO'''.NCE HE.' to'''.HCf $All TOl"ANC' '"ADO,o,n.HC.

000·247·6910
www.scottsproseecl.com
fax: 503-792-3637
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Table 1. Daily surface maximum temperature and amplitude affected by turf type in
the summer and fall of2007.

Turf Type Jun July Aug Sept Oct
Max Amp Max Amp Max Amp Max Amp Max Amp

·C
KB 45.1 42.9 50.4 42.7 44.1 40.5 37.8 41.8 28.1 33.4
KB+FF 44.0 42.4 47.4 39.6 43.1 42.0 35.2 38.8 28.7 35.9
TF 40.9 37.2 41.1 30.0 38.6 37.1 39.0 42.0 28.4 35.0
FG Infill 54.8 50.6 52.2 43.0 50.0 44.8 46.4 46.5 34.5 39.4
Range 58.5 57.6 57.9 49.7 54.7 51.4 51.8 54.9 36.6 45.5

1.5 m by 2 m; rocrzone is Su-cm mason sand on pea gravel with
10-em diameter drain tiles connected to a lysimeter in each plot.
Thermalcouplc sensors at 0, 2.5, and 15 em depths were installed in

each plot. Soil moisture probes at 2.5 and 15 em depth were installed
in each plot. The treatment/materials are repeated three times in a
randomized complete block design.

Three natural sports turf species mixtures were
Kentucky bluegrass, Kentucky bluegrass/fine fescue,
and rhizomatous tall fescue (Glenn Rehbein Turf).
Forever Green with rubber crumb infill (ForcverGrccn
Athletic Fields) was one artificial sample, and Range
turf (Synthetic Turf International) the other. All plots
were sodded August 15,2006.

Artificial turf clearly showed higher surface tempera-
tures and longer durations of high temperatures compared
with natural turf during the first growing season in 2007.
Artificial turfs also showed larger fluctuation demon-
strated by the higher amplitudes. As discussed above, the
higher surface temperatures and larger amplitudes of arti-
ficial turfs were due to the lower thermal diffusivities of
such materials. The time lags between the peak tempera-
tures of surfaces and 15 em depth in the rootzones also
indicated that artificial turfs had slower energy exchanges
between surface and sub surface than that of natural turf-
grass. The results shown here are for the hottest month of
July when grasses were established for only three months

As natural grasses grew more mature surface temperature
extremes further decreased (data not shown).

During the experiment, the moisture levels of artificial
turfs at is-em depth were either about the same or higher
than that of the natural rurfgraescs indicating that the
lower thermal diffusiviry at top 5-cm layer is more impor-
tant for the heat dissipation. Since this layer of artificial
turf tends to be more hydrophobic, more frequent water-
ing maybe needed to maintain lower surface temperature
because wetter soil has higher thermal diffusiviry and
larger heat capacity.

Soil properties as well as other environmental conditions
can have great impact on surface temperatures. As little as
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