
Demographics for Sports Fields
CONTINUED FROM THE FRONT COVER

projected youth you then know whether
or not there will be more youth playing or
fewer youth playing soccer in that com-
munity.

By knowing the capture rates for vari-
ous sports and plotting them over time one
can also gain further insight into whether
or not there will be an increase in the
number of adults or females playing any
particular sport in the future. For exam-
ple, the trend over the past ten years of
having more and more youth involved in
soccer is having an influence on not only
a shortage of fields for youth but also on
the size and quality of the fields because
more young adults having been introduced
to the sport and now want to be able to
continue to play. If the capture rate for
adults playing soccer increases from a
current 2.2% to 5%, the impact is enor-
mous as the number of adult quality
pitches then also needs to double. When
one considers the fact that females are also
now playing the game, you automatically
double the population base to draw po-
tential players from and therefore again
know that there will be an increased de-
mand for the number of playing fields re-
quired.

Techniques being applied to help cope
with increased demands for playing fields
include monitoring fields to ensure they

are actually being used when they are
booked, increasing the use of school fa-
cilities and trying to increase the quality
of school fields, rotating fields to ensure
proper rest periods, designating some
fields for just casual play, increasing the
soccer schedule from a historic four day
to a seven day schedule, establishing
"adopt-a-field" or home field approach,
moving away from allocation based on
past allocation to allocation based on ac-
tual needs, and last but most important -
greater attention to turf management in
order to protect this limited resource.

Examples were given of case studies
in Waterloo and Mississauga of how
demographics were applied community by
community to predict soccer field require-
ments, quality of fields required and lo-
cation of areas where opportunities existed
to redevelop existing fields to other uses
such as ball diamonds to soccer pitches
or playing fields to shuffleboard/bocci
courts or spraypad facilities to reflect the
needs of specific areas.

From this brief summary, it is apparent
that there is a need not only to concen-
trate on present demographics but also on
future predicted trends. Hiring the
proper expertise will help to anticipate
and plan for the best possible use of
sports fields. •

Industry News
CGSA Executive Director to Retire

Vince Gillis, National Executive Direc-
tor for the Canadian Golf Superintendents
Association (CGSA) since November
1989, announced recently that he plans to
retire in early 2002.

Mr. Gillis said that as of November 1,
2001, he will have completed 12 years as
the Association's Executive Director. He
felt that it was time to give up full-time
employment and pursue his personal in-
terests.

Mr. Gillis expressed his satisfaction
with things that have been accomplished
over the years he has served CGSA and
said that he considered it a privilege for
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him to serve the members of such a dedi-
cated and professional group of people
including superintendents, industry affili-
ates, educators, students, etc.

Surfing for Turf
The American Society For

Testing and Materials
(www.astm.org) offers free
on-line access to the titles

and scopes of over 10,000 standards. It's
simple: click on ASTM Store and search
by key words, phrases, or designation
numbers. Ordering is easy, too - just use
the on-line order form. Accessing valuable
turf information has never been so easy!



Turf News Briefs
2002 WORLD SOCCER CHAMPIONSHIp· REAL GRASS IN THE SKYDOME

Canada Lands Worlds
The inaugural women's under -19 world

soccer championship is coming to Canada.
The Canadian Soccer Association an-

nounced this spring that Canada had won
the right to host the 2002 tournament over
bids from South Africa and Ghana. The
event will be centred out of Edmonton's
Commonwealth Stadium with other
games to be played at Winnipeg's Soccer
Complex and either Burnaby's Swangard
Stadium or Victoria's Commonwealth Sta-
dium.

It is scheduled for late August-early
September in 2002. Exact dates will be
announced later.

Twelve countries will take part with
Canada, as host, earning automatic entry.
The tournament budget will be in the
"multimillions," said Kevan Pipe, chief
operating officer of the Canadian Soccer
Association.

-The Record, March 17, 2001

Jays' Field of Dreams
The Blue Jays will play on real grass at

the SkyDome if Toronto wins the right to
host the 2008 Olympic Games.

GordAsh, The Blue Jays general man-
ager, confirmed his organization has
agreed to let the Olympic organizers place

There's a possibility major league base-
ball players could be competing in the
Olympics by 2008, and the SkyDome
would be a familiar venue to almost all of

them. Minor pros took part in
the 2000 Sydney Games.

Meanwhile, Craig Reedie,
a member of the International
Olympic Committee evalua-
tion committee, raved about
Toronto.
"It's a very special city,"

Reedie told the CBC. "There's something
rather nice about cities beside the sea."

"And while it's not quite the sea, it's a
very expansive piece of water."

Reedie, a member of the IOC and chair-
man of the British Olympic Association
added he was very impressed with the
job the Toronto bid group had done thus
far.

real grass in the Dome for at least the 2008
season if Toronto wins the Games.

"Their first suggestion to us was that
they wanted to do it after the all star break
(during the season)," said Ash, who
is with the Jays in Florida. "But
we insisted that if they wanted
to do it, it needed to be in place
for the whole season. And we've
both signed off on that," Ash said.
Mamie McBean of the TO-Bid also
confirmed the deal.

Ash said the Jays are excited about
the prospect of finally playing on grass.
The team still plays on turf, which is very
fast and springy and not as forgiving as
grass in terms of cushioning athletes in
falls.

"It's something we always talked
about," Ash said. "The fans and the play-
ers want it and there are very few facilities
that have Astroturf anymore. It's certainly
going the way of extinction."

Howard Starkman, the Jays' vice-presi-
dent of media relations, said that the
existing turf at the SkyDome will have to
be replaced in the next couple of years or
so anyway and grass, if it can be main-
tained in a facility like the Dome, would
be the way to go.

"We know it's do-able," Ash said.

- Steve Buffery, The Sunday Sun,
March 11,2001

Please Note: Opinions expressed in articles
published in Sports Turf Manager are those
of the author and not necessarily those of
the STA, unless otherwise indicated.

What you need! When you need it!

Technically Trained Sales Staff • Full Offering of Quality Products
Superior Customer Service and Efficient Delivery

Distributors ofTurface MVp, Quick Dry and other sports field
maintenance products and equipment.

Plant-Prod & Nu-Gro Professional Fertilizer Products. A complete
line of fungicides, insecticides and herbicides for sports turf.
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The President's Desk

Itis amazing how we can go from win-
ter weather to July temperatures in a
week. In other words, we switched

from winter control operations to turf
maintenance overnight. It was the reverse
in the fall. How many of you were caught
in the middle of field renovations by that
first snow fall? It has been quite a year for
the dreaded snow molds. Fortunately, here
in Oakville it has been more grey than
pink, so with a fertilizer application and a
few cuts, the damage is minimal. After lis-
tening to golf course staff talk about their
mold concerns when the covers are lifted,
I was quite relieved to find there was no
increase in mould under our own tarps.

Keynote speaker at this year's
Annual Field Day will be ex-

Hamilton Ti-Cat Henry
Waszczuk, host of television's

Fins and Skins.

In March I attended the Atlantic
Turfgrass Conference in Halifax. It was a
great show with an excellent educational
program. This year they added a one day
sports field session which by all accounts
was very well received. Thanks go out to

Hugh Yorke, chairperson, for organizing
the day and inviting the Sports Turf Asso-
ciation to be a part of it. It would be tough
to beat Halifax's hospitality. If the oppor-
tunity ever arises, I would highly recom-
mend attending this three day event.

Pam Charbonneau, Gord Dol, Dwayne
McAllister and I participated in the sec-
ond joint educational workshop with the
Ontario Recreation Facilities Association
in Clarington, which also was held in
March. With close to 50 in attendance, the
day was very interactive and informative.
There are a large number of people who
work the winter months in arenas then
come out to maintain sports fields in the
spring.

Our Annual Field Day promises to be
exciting! This year the event will be held
on August 15 at the Waterloo Recreation
Complex and RIM Millennium Park. Key-
note speaker will be Henry Waszczuk, ex-
Hamilton Ti-Cat and host of television's
Fins and Skins. The day also includes
speaker sessions on the latest seed choices,
fertilizing, irrigation and topdressing ma-
terials and techniques plus a session on
worker orientation. The day books up
quickly, so do not delay in registering. A
registration brochure is included with this
issue of Sports Turf Manager.

JANE ARNETT-RIVERS

STA Director Dr. Bob Sheard's new book
Understanding Turf Management is
available through the STA office. Fill out
the form below to order your copy.

For further information, please contact
Lee Huether at 519-763-9431, email
sta@gti.uoguelph.ca. Suppliers wishing to
participate should also contact Lee.

Good luck with the summer ahead.
Remember, if there is any information or
advice the STA can provide, please con-
tact us. See you at the Field Day in Au-
gust! •

r--------------------------------------.
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Water Quality and Turfgrass
THE IMPORTANCE OF A COMPLETE WATER QUALITY ANALYSIS

Notonly is the quantity of irriga-
tion water available for turf
important but also the quality of

the water. Most turf does not require the
purity of water prescribed for in-house
use. However, before using other
sources of water, you should have
a complete water quality analy-
sis done. Some universities,
private agricultural testing
companies and water-test-
ing laboratories offer
water-quality analysis.

A water-quality analysis
will indicate concentrations, in
parts per million (ppm) or milligrams per
litre (mg/l), of most of the substances
listed in the adjacent table.

Private laboratory fees can be quite
expensive per sample. Generally, an in-
terpretation of the results is provided
together with recommendations. You may
request additional tests for heavy metals,
such as aluminium and copper. It is also
desirable to know concentrations of iron,
manganese and total suspended solids

(TSS) to assist you in designing appro-
priate filtration systems.

Turfgrass Water Requirements
Turfgrasses consist of about 90% wa-

ter by weight. It is an essential
ingredient of all living cells. All

nutrients taken into turfgrass
roots from the soil are in so-
lution. They are moved from
roots to stems and leaves in

solution and they function
within all cells in solution. In ad-

dition, as water evaporates in spaces
within the leaf, it cools the turf and its
micro-environment. Eventually the water
vapour diffuses out of the leaf through sto-
mata, small pores spaced together on
upper and lower surfaces.

Turfgrasses differ in both physical
properties that influence water needs and
physiological processes that determine
water use. So, turfgrasses have a combi-
nation of structural and chemical
characteristics that make them more or
less efficient users of water as well as more

or less drought tolerant. Naturally, the
depth and extent of root development in-
fluences drought tolerance. A grass with
a larger, more extensive and deeper root
system has an increased volume of soil
from which to obtain needed water .•

- The Lawn Institute

~TlRFCARE
TORO® - New & used turf equipment & irrigation products

PAR EX® - Slow release professional fertilizers
MILORGANITE® - Natural organic fertilizers
YAMAHA® - New golf cars & utility vehicles
E-Z-GO® - New golf cars & utility vehicles

TURF CARE PRODUCTS CANADA
200 Pony Drive, Newmarket, Ontario L3Y 7B6

Phone: 905-836-0988· Fax: 905-836-6442· www.turfcare.ca

Red and grey clay
products designed for

baseball, cricket and tennis,
along with groundskeeping

tools and accessories.

MAR-CO CLAY PRODUCTS INC.

Tel. 519-669-3657 Fax: 519-669-8799
www.marcoclay.on.ca

~

~W
United

Horticultural Su~

Evertt Nieuwkoop
519-420-0080

Tami Packham
519-588-1275

• Plant Protuotion Produots
• Granular, Liquid,&

Organio Furtilizurs
• Turf Suud

Bruce Sheppard
519-660-9037

Dave Cowan
905-242-0785OR

Phone: 1-800-328-4678

PICKSEED@
good things growing ...

PICKSEED Canada Inc.
Box 304

Lindsay, ON K9V 4S3
1-800-661-4769
FAX (705) 878-9249

Fax: 1-800-922-2622

Doug MacMillan
Lindsay, ON
Car: 705-328-6663

Larry White
London, ON
Car: 519-649-8777

Jason Lehman
Kingston, ON
Car: 613-328-1628
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Irrigation Scheduling Principles: Tools for Dry Times
DR. KEN CAREY, RESEARCH ASSOCIATE, GTI AND THE ENVIRONMENTAL RESEARCH CENTRE

Climate change seems to be a fact
of life. Whether or not it is due
to global warming, parts of the

world, including Ontario, have just come
through two very warm, dry years with
little likelihood of significant change in
the near future. With the pressures of ur-
banization and demand on water in
general, athletic fields share with society
a prospect of a drier future. Many high
schools no longer activate their irrigation
systems. Keys to survival will include
optimizing your irrigation decisions and
keeping careful records of when, why, and
how much irrigation water you are using.
Whether you use a state-of-the-art com-
puter assisted irrigation system, guns or
raintrains or back-of-the-envelope calcu-
lations on a bow ling green, a few basic
principles of irrigation scheduling will
give you a good grounding to help you
develop and implement a successful wa-
ter use plan.

Water and Turfgrass Function
Turfgrasses are irrigated in summer in

cool-season regions for a number of rea-
sons, some having to do with the health
and biology of the turf, and some with the
function of the turf. The grass plants need
water for most of their active metabolism
and growth, taking up nutrients in solu-
tion from the soil and transpiring water in
the course of photosynthesis. Turf man-
agers need grass which is not dormant,
tolerant to stresses such as traffic, and ac-
tively growing to maintain a playable
surface and recover from injury - all of
which requires water. Water is also impor-
tant in the proper function of most
management material such as fertilizers
and pesticides.

Irrigation Decision-Making
In practice, the decision to irrigate will

take into account all of the reasons why
turf needs water. The basic requirement
will be to replace the water used by the
plant and lost to the atmosphere in the
course of its metabolism, referred to as
evapotranspiration or ET. At the same
time, the soil reservoir of water can be
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Input Data and Decision Tools
The turf manager has a number of im-

portant sources of information to assist in
irrigation scheduling.
The better and more
complete the information
at your fingertips, the
more successful your ir-
rigation program will be.
The first category is in-
formation about the
water requirements for
the different turf species
being managed (creeping
bentgrass vs. annual
bluegrass vs. Kentucky
bluegrass vs. fine fescues
vs. fall fescues, etc.) as
well as the effects of
management regimes Figure 1. Relation between soil moisture and plant water
(fertility, height of cut) use for two typical soils.

---------------------and season. This is prob-
ably the most difficult information to come
up with precise values for, although rough
estimates in mm of water per day are avail-
able for different species and they can be
corrected, again very roughly, for manage-
ment and season.

The second category is weather infor-
mation, including insolation (sunlight),
temperature, wind, relative humidity and
precipitation. Records of past weather,
current conditions and forecasts are all
important in an irrigation program.

The third category of information is
vital - records of your irrigation system.
This includes not only how much water
has been applied (preferably in terms of
mm or inches rather than minutes) and
when, but also an idea of how evenly your
system delivers water to the turf.

The fourth category, good information
about the rootzones that your turf is grow-

replenished so that water is maintained "in
the bank." Turf which is stressed or re-
covering from damage may need extra
irrigation. Syringing to control high tem-
peratures or remove leaf wetness is an
additional use of irrigation. Many man-
agement chemicals will also need to be
watered in.

ing in, is one which is sometimes over-
looked, but which is particularly important
if you are scheduling irrigation on a wa-
ter budget system. Soil texture, organic
matter content, soil and root system depth,
soil hydraulics and drainage will all af-
fect how much water is available to the
turf and how quickly a water deficit may
develop.

The final special category of informa-
tion is all the little peculiarities of your
turf which lead to the need for "custom"
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irrigation. If localized dry spots or hydro-
phobic areas have developed due to
underwatering or wet areas are present due
to a spring or seep, you will need to fine
tune your irrigation program to compen-
sate.

Irrigation Scheduling Approaches
There are two approaches which are

commonly taken to irrigation scheduling.
They have some similarities and some
important differences.

Water deficit scheduling. As the name sug-
gests, this approach to irrigation primarily
aims to deal with the deficit that turfgrass
water use has produced, that is to replace
the ET losses that have occurred. It relies
heavily on estimates of the water use of
the turf (mm/day) corrected for manage-
ment, weather, time of year, etc. There are



a number of very sophisticated computer
models of ET which are used by some
computer assisted irrigation systems and
which integrate weather data with irriga-
tion records to schedule applications to
replace ET losses. Because this type of
scheduling doesn't directly factor in the
reservoir of water in the soil, it may lead
to a tendency to overwater.

Water budget scheduling. This approach
to irrigation scheduling is similar to wa-
ter deficit systems in that the estimation
ofET losses is calculated in the same way.
However, the soil water is measured or
estimated and the aim of the irrigation
schedule in this type of system is not to
replace ET losses directly, but to keep the
soil water at an appropriate level.

Essentially the soil water is treated as
a bank balance, with withdrawals (turfwa-
ter use, evaporation, drainage) and
deposits (irrigation, precipitation) re-
corded and irrigation applied to keep an
appropriate balance at all times in the soil.
Understanding the characteristics of the
soil is critical to this approach. Figure 1
shows the relationship between soil wa-
ter status and plant activity (ET) for two
soil types. Regardless of the soil type,
there is a water content level (saturation)
when all soil pores are full of water. At
this point, roots are shut down due to lack
of oxygen and eventually the plant will die.

A normal soil will drain water until
only capillary pores retain water, at which
point the soil is at field capacity. Field
capacity varies widely from soil to soil.
Plant activity and water use is high and

fairly uniform at water levels from field
capacity down to the point at which the
water that remains in the soil is too tightly
bound to be available to the roots (perma-
nent wilting point). The wilting point also
varies widely from soil to soil- below the
wilting point the plant will begin to shut
down and, unless water is added, will
eventually enter dormancy or die.

The trick to water budget scheduling is
to be able to determine where the turf is
on the scale between field capacity and
wilting point, and at what point to irrigate
back up to field capacity. Table 1 illus-
trates two typical turf rootzones and their
characteristics in terms of water content
at critical points.

With the pressure of urbanization
and demand on water in general,
athletic fields share with society a

prospect of a drier future.

We have been doing some research into
water budget scheduling at the GTI. The
typical budgeting is a day to day process
as illustrated in Table 2. ET is estimated
by a simple model from weather data and
rainfall and irrigation inputs are recorded.
The first experiments set the threshold to
irrigate when soil water fell halfway be-
tween wilting point and field capacity. The
budgeting approach was applied to sev-
eral types of turf (creeping bentgrass
greens, Kentucky bluegrass sports turf) on
different rootzones.

A few interesting points have emerged:
• Water budget irrigation can significantly

decrease the amount of water used to
maintain some types of turf (by as much
as 25% in Kentucky bluegrass sports turf
in our simple experiment).

• We still need to improve our ability to
identify the permanent wilting point, es-
pecially for lower maintenance turf - the
bluegrass continued to grow without
drought stress and the soil retained mois-
ture long after the model predicted.

• Water budget irrigation needs to be used
with care on sand rootzones on athletic
fields. Because there is a tendency to un-
derwater, the rootzone dries down more
between irrigation cycles and localized
dry spot may develop or worsen.
This research is ongoing. The future

definitely holds a prospect of ever more
careful use of irrigation water. The key to
successful and responsible irrigation will
be complete data and records about the
components of the system (soil, turf,
weather, irrigation) and an understanding
of the principles of irrigation scheduling .•

- Green is Beautiful, June 2000

ft »)fuNDER
SOD CO. LIMITED

SUPPLIERS OF TOP QUALITY
SENT AND SLUE GRASSES

(416) 364-5700
TOLL FREE 1·877·727·2100
www.zandersod.com
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Sio-Engineering of Sports Turf Seed
LISA LEE, ERIC NELSON AND BOB HARRIMAN, THE SCOTTS COMPANY, USA

Turfgrass enhanced through biotechnology will soon be commercially available. The first wave of products that are set
to radically change management practices for sports fields and golf courses are now making their way through
development and regulatory review. This article was first published in Stadia magazine, January 2001, Issue 7.

Science and technology are provid-
ing us with wonderful opportunities
to enrich our lives and improve the

environment. It was through the continu-
ous discovery of the basic elements of
chemistry, physics and biology that im-
pressive advances in technology have
occurred. Is such a bright future in store
for the common blades of grass that com-
prise our sports fields, golf courses, parks
and lawns?

Grasses are too important and the needs
are too great for us not to utilize the best
advances in technology for turfgrass im-
provement. Biotechnology has contributed
exciting new opportunities to improve
turfgrass.

Turfgrass may be common but the posi-
tive impact it has on the environment and
human health is anything but. Turfgrasses
provide many functional, recreational,
aesthetic and environmental benefits. For
example, turfgrass helps reduce soil ero-
sion and agricultural runoff and it absorbs
carbon dioxide and ozone while at the
same time releasing life-sustaining oxy-
gen. Turfgrasses trap an estimated 12
million tons of dust each year and an av-
erage lawn has the cooling effect of about
10 tons of air conditioning.

Many outdoor sports and recreational
activities utilize turfgrasses, including
baseball, cricket, football, golf, soccer,
softball, track and field, and volleyball.
The surface on which the game is played
contributes a great deal to the outcome of
the contest, the safety of the players and
the aesthetic enjoyment of the fans.

Turfgrass provides resiliency and du-
rability that add to the quality of playas
well as to the safety of the players. Natu-
ral turf provides good traction between the
ground and the shoe sole. This means safe
footing on sports fields, home lawns and
playgrounds. In addition, turfgrass is
cooler than artificial surfaces, thus it is
more comfortable to play on. Injuries on
natural grass and well-maintained playing
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fields are fewer and less severe than on
other surfaces.

Plant Biotechnology at Work
There have been many technological

advancements in biology in recent decades
that have been pivotal to the research into
the genetic engineering of sports turf seed
today. Although the structure of DNA was
determined in 1953, the first transgenic
plant was not developed until 1984. The
world had to wait another 10 years to wit-
ness the release of the first plant enhanced
by biotechnology.

So how does plant biotechnology
work? Simply put, it is a three step proc-
ess. The first is to develop an
information-containing DNA cassette.
This must be inserted into a single cell
before it is grown into a whole new plant.

Three major components are present in
a DNA cassette. At the beginning of the
cassette, a promoter sequence is needed
to instruct when, where and how much of
the gene is expressed. The next DNA seg-
ment comprises the functional gene that
delivers the trait, and finally, at the end of
the cassette, a stop sequence is required
to provide signals to end the gene expres-
sion. To introduce a DNA cassette into a
single cell, state-of-the-art gene insertion
technologies such as gene gun, protoplast
transformation and Agrobacterium trans-
formation are commonly used to produce
biotechnology enhanced plants.

After the DNA cassette is inserted into
the chromosome of a single cell, the
growth of cells that did not incorporate
the DNA cassette are selected against,
while the cell with the new DNA is nur-
tured in tissue culture until a whole plant
is generated. Only plants that show the
influence of newly inserted information
and good agronomic performance are ad-
vanced to future development and possible
commercialization.

Turfgrass management is under con-
stant pressure from biotic stresses such as

EARLY TRIALS OF HERBICIDE
TOLERANT TURFGRASS

Herbicide tolerant creeping bentgrass,
unaffected by herbicide spray,
continues healthy growth while the
control creeping bentgrass is killed.

Herbicide tolerant Kentucky bluegrass
continues healthy growth after
herbicide spray has killed the control
Kentucky bluegrass in a greenhouse.

weeds, insects, fungi and bacteria, and
abiotic stresses such as heat, cold and
drought. By protecting turfgrass from such



stresses, it is possible to increase the health
and performance of sports fields and golf
courses.

Turfgrass biotechnology can produce
transgenic plants with desirable traits to
improve management practices. The tools
are in place and development experts are
busy at work. But what will be the first
enhanced product?

Herbicide Tolerant Creeping Grass
The first turfgrass product enhanced by

biotechnology is likely to be herbicide
tolerant creeping bentgrass (Agrostis
stolonifera). Over 10,000 golf courses in
the US use creeping bentgrass for their
greens and/or tees and fairways. Effective
weed control against the grass weeds Poa
annua and Poa trivialis is not currently
available. By introducing the glyphosate
resistant gene into creeping bentgrass, a
golf course superintendent may eliminate
a severe problem by simply spraying the
environmentally safe herbicide
Roundup®.

Roundup, the brand name for
glyphosate, is a broad-spectrum, nonse-

lective, post emergent, systemic herbicide
that offers users weed control of essen-
tially all annual and perennial plants. It
has been the preferred herbicide since its
first introduction in 1974 because of its
effectiveness. The mode of action of
glyphosate is to inhibit the enzyme EPSP
(5-enolpyruvoyl-shikimate 3-phosphate)
synthase and prevent plants from manu-
facturing three essential aromatic amino
acids. Animals and humans obtain these
amino acids through their diet and do not
use this enzyme, thus providing a basis
for specific selective toxicity only to plant
species. In addition to glyphosate's highly
specific mode of action, it does not per-
sist in the environment nor bioaccumulate
in the food chain. Glyphosate is essentially
immobile in almost all types of soils,
where it is degraded by naturally occur-
ring microbes.

The gene gun technology has been suc-
cessfully used to introduce glyphosate
resistance into turfgrasses. Glyphosate re-
sistant turfgrass should provide a useful
tool for controlling unwanted weed grass
species, such as Poa annua, in the

turfgrass of sports fields, golf course
putting greens and fairways. When weeds
occur in these areas, a quick herbicide
spray will kill the weeds but not the
glyphosate-resistant turfgrass. This useful
tool will simplify turfgrass management
practices and reduce the use of other her-
bicides. It will create a healthy stand of
turfgrass with less environmental impact.

The use of herbicide-tolerant creeping
bentgrass can, for instance, positively im-
pact on current golf course management
practices by:
• Offering golf course superintendents the

ability to selectively control weeds
which currently cannot be controlled in
creeping bentgrass, such as Poa trivialis,
Poa annua, quackgrass, velvetgrass,
kikuyugrass and bermudagrass;

• Providing improved turf management,
resulting in higher uniformity and qual-
ity of turf with increased aesthetics and
playability;

• Allowing the use of an environmentally
acceptable herbicide that also reduces
workers' exposure to the more toxic her-
bicides;

BENEFITS

Suprenl.-Gree.™
TURF COVER
The multi-purpose turf cover ideal for natural

turf environments such as baseball, soccer
and football fields, etc.

• accelerated seed germination • encourages root
development • early spring green-up

• delays dormancy in fall • winter protection:
reduces frost and ice damage • turf repairs

• available in any size
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• Reducing herbicide usage through the
increased flexibility to treat only as
needed for weeds;

• Reducing fungicide, insecticide, water
and fertilizer usage through the elimi-
nation of Poa annua and Poa trivialis;

• Eliminating the need for growth regula-
tors to control Poa annua.

Regulatory Review Process
Before the benefits from products en-

hanced through biotechnology can be
enjoyed, they must be vigorously exam-
ined and pass a thorough review by the
Environmental Protection Agency and the
US Department of Agriculture. The proc-
ess can be summarized by addressing the
following five issues:
• To determine that the product exhibits

no plant pathogenic properties;
• To show that the product is no more

likely to become a weed pest than tra-
ditional breed varieties;

• To prove that the product is unlikely to
increase the weediness potential for any
other cultivated plant or native wild spe-
cies with which the product could
interbreed;

• To ensure that the product is unlikely to
cause damage to processed agricultural
commodities;

• To show that the product is unlikely to
harm organisms beneficial to farming
and agriculture.

Data to address the topics above is de-
veloped over several years and in multiple
locations. The analysis determines if the
enhanced turfgrass is substantially equiva-
lent (except for the introduced trait) to
other turfgrass cultivars currently on the
market. Herbicide tolerant creeping
bentgrass is currently being examined
with over 50 tests in 19 states by scien-
tists from several disciplines and
universities. This product may reach the
sports market as early as 2003, dependent
upon additional product testing and review
by the regulatory agencies.

Better Turfgrass for Sports
Over 90 field test notifications have

been acknowledged by the US Department
of Agriculture APHIS since 1994. While
most of the activity is focused on creep-
ing bentgrass (75 notifications), a growing
number of notifications are being submit-
ted for Kentucky bluegrass (14
notifications), bermudagrass (2 notifica-
tions), tall fescue (2 notifications), and
perennial ryegrass (l notification). The
traits being studied include herbicide re-
sistance, modified growth rate, fungal
disease resistance, drought tolerance and
salt tolerance.

It is possible that one day soon, there
will be a well-maintained stand of
turfgrass that needs less watering, less fer-
tilization, less mowing and no

supplemental protection from insects or
disease. The continued activity of turfgrass
scientists, combined with the growing
knowledge of gene function, provide great
promise for impressive advances in
turfgrass biotechnology to provide these
valuable management tools. In addition to
golf courses benefitting from these im-
provements, in five to 10 years
biotechnology enhanced turfgrasses could
provide a broad spectrum of impact on
other sport turf fields such as football,
soccer or baseball fields, or wherever natu-
ral turfgrass is used. •

Lisa Lee, Ph.D. is senior scientist in Genetic
Engineering, Eric Nelson, Ph.D. is senior sci-
entist in Seed Development and Production and
Bob Harriman, Ph.D. is vice president of Tech-
nology Development at The Scotts Company,
one of the leading worldwide suppliers of pro-
fessional turf management products.

For complimentary copies of Stadia
magazine and more information, visit

www.stadia.co.uk or email
info@stadia.co.uk.
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