
stem, a leaf blade that extends away from the stem, and a collar
at the junction of the blade and sheath. The leaf base, the junc-
tion of the leaf sheath and the leaf blade, is a very important
portion of the grass leaf.

The ligule is a little portion of tissue that arises from the in-
side of the leaf sheath and is present in all grasses as an upward
extension of tissue (either as a membrane or a row of hairs from
the inner surface of the sheath). All of the stomata, which allow
for gas exchange and moisture release, are located on the inside
of the leaf, not on the outer surface. The reason being that in a
drought situation, certain cells shrink, the leaf closes up, and
there is practically no moisture loss from the inside of the leaf.
Auricles are present in some grasses as small hook-like struc-
tures that extend from the lowermost edges of the leaf blade and
clasp the stem and collar. Features of the leaf base are very im-
portant in the identification of grasses in the vegetative stage.
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Brian Rosenberg
Technical Sales Representative
Tel: 1-800-461-6471
Cell: 519-581-2636
Fax: 1-800-305-0914
E-mail: brianr@nu-gro.ca

Nu-Gro Professional
2270 Speers Road
Oakville, ON L6L 2X8
Product Info Line: 1-800-268-2806

Identification and Classification
Technical identification and classification of grasses are al-

most exclusively based on features of the inflorescence. The ba-
sic unit is a spikelet. These are arranged in branching panicles,
in spike-like panicles, or in spikes. Each spikelet contains one or
more flowers (3 stamens and a pistil) enclosed by tiny bracts
called glumes and lemmas. •

~I.L_~E:'~ EQUIPMENT LTD.

Paul Turner
Sales Representative

Cellular: (416) 566-0211 Pager: (416) 547-0148

1184 PLAINS ROAD EAST, BURLINGTON, ON L7S 1W6
Burlington (905) 637-5216 Toronto (905) 338-2404

1-800-883-0761 Fax: (905) 637-2009

We've heard a Rumour ...
You're about to buy a Groomer!

BaliPark-6 Groomer
The BaliPark-6 is the original groomer, It combines five essential and
individually adjustable grooming tools as illustrated. Hundreds of ball
diamonds in North America are now being groomed regularly with the
BaIiPark-6.

Options available for both models include:
50 Gallon Water Spray Tank, Extention Wing Brush Kit, & Hydraulic Top
Link.

Diamond Master
The Diamond Master carries the same tools, does the same job, but
we've made it much easier. Individual tool adjustments can now be
made with simple screw jacks.
That's a big help when you have 5 to 20 diamonds to do in a hurry.
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CON 1-800-325-4871 • USA 1-800-665-2696

The home of
Sportsturf Magic
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Drain Envelopes: To Use or Not to Use
DR. R.W. SHEARD, P.AG., AGRONOMIST, GUELPH TURFGRASS INSTITUTE

Tile systems have been known to fail when sediment en-
ters the pipe through the crack between abutting clay
tile or through the slots in the more common corrugated

plastic tube. Many architects design a system which has a
geotextile cloth envelope or covering on the tile to prevent the
infiltration of sediment into the tile. In many cases, the use of
the envelope not only increases the cost of the system, but may
lead to the very clogging of the system for which it was intended
to prevent.

In most soils, the wide distribution of particle sizes from clay
through sands and small gravel form natural bridges of particles
over the entry points of water into the tile. Soils, however, which
are of a relatively uniform particle size, are unable to form these
natural bridges and are considered to be unstable when satu-
rated with water; the condition which exists when water is about
to flow into the tile line. These soils have been identified as very
fine sands, loamy fine sands, fine sands, and silts. Clays would
be expected to cause even greater problems, however, because
of the plate-like nature of clay particles. Due to strong cohe-
sive forces between the particles, clays react similar to bridg-
ing soils.

Certainly an envelope should never be used in a drainage sys-
tem for USGA design of a sports field. The fine material that
will wash out of the sand root zone will, with time, clog the
pores in the envelope. It is wiser to ensure that the tile lines have
sufficient grade so that they are self-flushing, which will ensure
the fines are washed out of the system when a flush of water
runs through the line after a heavy rain. A grade of greater that
0.5% on a four inch tube should ensure self-flushing.

The use of an envelope in conditions where it is not required,
particularly in clay soils, will result in the clay forming a film
over the geotextile material and clogging the pores in the enve-
lope. The film of clay over the envelope in tum reduces the drain-
age efficiency of the pipe. If the envelope were not used, the
clay particles not trapped in the bridging effect would move the
slits in the tube and be flushed out during the next full flow pe-
riod.

How does one determine whether an envelope is required?
The recommended procedure is to have a uniformity analysis

•~Rothwell_~~~t~~
1-888-768-4935

In Western Ontario Call:
Chris Meier
519-357 -6583

In Eastern Ontario Call:
John Konecny

705-878-6153

AiJ Suppliers of quality ("\
'II tUifgras~ varieties .......,.." .. A~"1 and mixtures. ~7"-, -"-IlIl-1 A"'l-ty-, -G.-Az;-..-.

www.rothwellseeds.com

done on the soil materials which are to overlay the tile system. A
uniformity analysis requires a particle size analysis for the vari-
ous sand sizes, silt, and clay. The results are plotted as a graph of
percent particles equal to or less than the sieve size versus the
particle diameter. From this graph, the size of particles above
which 60% of the particles lie and the particle size below which
10% of the particles lie is determined. The uniformity ratio or
coefficient is calculated as D6(/D10' Where the ratio is less than
five, an envelope should be considered. If the ratio is greater
than five, there is no need for an envelope.

Figure 1 is an illustration of the particle size distribution curve
for several soils. Soil 1 represents a silt soil where the particles
fall primarily in the silt and very fine sand categories resulting
in a uniformity index of 3.9. The drain pipe used in this soil
should have an envelope. Soil 2 is a sandy loam which has a
wide distribution of sand, silt, and clay size particles to give a
uniformity index of 12. The wide spectrum of particle sizes will
provide the natural bridging effect and will not require an enve-
lope. Soil 3, with a uniformity index of 9.3, is a sand used for the
sand root zone of a soccer field and will not require an envelope.

There is a rough approximation test which can be performed
on site to determine whether a soil is unstable and requires an
envelope. The test requires three 105 x 175 mmjuice cans. The
tops are removed from all three cans. The bottom is removed
from one. The second can has only the centre of the bottom re-
moved to leave a 10 mm wide retaining ring at the edge. These
two cans are soldered together to form a tube. A 95 mm diam-
eter piece of wire screen which has 2 to 3 mm openings is placed
on the retaining lip in the tube. The third can is marked at the
165 mm depth and used for a measuring device.

The moist soil in question is placed on the screen and packed
to a 25 mm depth by tamping to give a compaction similar to
that in the native condition. The third can is filled to the 165 mm
depth with water and it is gently poured on the soil surface. Plac-
ing a long drinking straw across the mouth of the can and pour-
ing the' water down the side of the straw will introduce the water
onto the soil with minimal disturbance.

If the soil does not wash out the bottom after standing undis-
turbed for 15 minutes, the drained pipe probably does not re-
quire a filter envelope. Itmust be realized, however, that the pro-
cedure is a quick test and highly subject to how the soil is packed
on the screen. A uniformity coefficient derived from a particle
size distribution analysis is the preferred procedure.

When drains are initially installed, the discharge water may
be seen to carry a significant amount of sediment. Do not panic.
With time, the amount of sediment will decline because the natu-
ral bridging of soil particles across the slits in the drain is taking
place and within a year or so the water, should run clear.

A few dollars spent on a soil analysis, followed by the inter-
pretation of the results, will save you money for an unnecessary
cost addition to the tile system and the potential for reduced per-
formance in the future. •
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Figure 1: The particle size distribution curves for three soil sam-
ples having different uniformity indexes and envelope require-
ments. Please note thatfor interpretative purposes, the data must
be plotted on a logarithmic scale. .
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Soil1 (D6/D10) = .0097/.0025 = 3.9
Soil2 (D6/D10) = .018/.0015 = 12

Soil3 (D6/D10) = .28/.03 = 9.3
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Vanden Bussche
Irrigation &

Equipment limited
"JE3 I
DISTRIBUTION

Irrigation Specialists for
More Than 45 Years

R.R. #4, Milton,ON L9T 2X8
Metro Toronto: (416) 798-4745

Milton: (905) 875-4545 or 1-800-263-4112
Fax: (905) 878-4501

Distributors and designers of sprinkler
systems to the turf grass industry and the
Ontario distributor of Rain Bird products.

Call us. We can meet your irrigatiop needs.

RAIN~8IRD
PREFERRED BY PROFESSIONALS WORLDWIDE @

Red and grey clay
products designed far

baseball, cricket and tennis,
alang with graundskeeping

tools and accessories.

MAR-CO CLAY PRODUCTS INC.
Box 67, Hwy. 86, Wallenstein, ON NOB 280

Tel.5,19-669-3657 Fax: 519-669-8799

PICKSEED®
Charlie Pick
Lindsay, ON
Car: 705-878-7604
Doug MacMillan
Lindsay, ON
Car: 705-328-6663
Larry White
London, ON
Car: 519-649-8777

good things growing ...

PICK8EED Canada Inc.
Box 304

Lindsay, ON K9V 483
1-800-661-4769
FAX (705) 878-9249

Peter Coon - Central Ontario
Bill Carnochan - West Ontario
Victor Freiberg - East Ontario
Chuck Demers - North Ontario
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Grass Seeds
AVAILABLE FROM MAJOR SEED COMPANIES IN ONTARIO

The Sports Turf Association strongly recommends to athletic field managers that they use only improved
cultivars that have been tested and found superior under local conditions.

SPECIES
SUPPLIER

Bishop Ontario Oseco Pickseed Rothwell Speare
Kentucky Baron Argyle Arcadia Nugget Alpine Adelphi Nuglade Ascott Liberty

Blue Barzan Baron Award Nuglade America Apollo Nustar Baron Limousine
Goldrush Classic Baron Nustar Banff Argyle Preakness Cobalt Lofts 1757
Liberty Eclipse Baronie Regent Bronco Award Princeton 105 Dellwood Minnfine
Minnfine Liberty Chateau Sydsport Crest Classic Raven Eclipse Nassau
Rambo Limousine Gnome Indigo Eclipse Regent Freedom II Rami
Regent Nustar Haga Limousine Georgetown Sebring Georgetown Regent
Rugby II Regent Jefferson Marquis Glade Washington Goldrush Shamrock
Shamrock Midnight Quantum Leap Kenblue Welcome Liberator

Nublue Touchdown Midnight 1757
Nuggett DW-184 Creeping

Ryegrass Competitor Calypso Affinity Cutter Ice Academy Saturn
Elf Envy Gettysberg Edge Imagine Archer Seville
Envy Nighthawk Pinnacle Express Palmer III Competitor Sovereign
Omega II Palmer II Secretariat Fiesta II Pegasus Elf Yorktown III
Palmer II Repell Stallion Select Futura 3000 Prelude III Envy
Seville Riviera Wizard Lowgrow Monteray
Spectacular Seville Omega II

Top Gun Palmer II
Yorktown III Prizm

Fescue: Franklin Fenway Eugene Boreal Cindy Franklin

Creeping Franklin Herald Jasper Franklin Vista

Red Jasper Perneille
Vista

Fescue: Jamestown Cascade Banner Victory II Dignity Jamestown

Chewings Southport Jamestown II Bridgeport K2
Treazure Koket Centre Koket

Southport Rudax Southport
Victory Wilma Treazure

Fescue: Serra Nordic Vernon Spartan Saxon Brigade Reliant

Hard Nordic Reliant Nordic Serra
Serra

Fescue: MX86 MX86 MX86 Azure MX86

Sheeps Quatro Azure

Fescue: Jaguar II Excalibur Bonsai Crossfire Minx Emperor

Tall Rebel II Jaguar II Lexus Mini Mustang Palisade Jaguar II
Shenandoah Williamette Vegas Mustang II Rebel Jr. Rebel Jr.

Watersaver Shortstop II Shenandoah
Team Jr. Tribute

Bentgrass: Highland Exeter Highland Highland

Colonial Highland

Bentgrass: Penn G-6 Cato SR 1020 Cobra Aggressor L-93 Crenshaw 18th Green

Creeping Penncross National Seaside L93 Cato PennA-4 DC-P
Pennlink PennA-4 Southshore Penncross Mariner Penn A-6 G6
Pennway Penn G-6 18th Green Penneagle National Penn G-6 Penncross
Southshore Penncross Pennlink Penncross Penncross Penneagle
18th Green Penneagle Putter Penneagle Penneagle Pennlink

Pennlink Pennlinks Pennlink Pennway
Providence Pennway Pennway Southshore

Poa Sabre Laser Cypress Colt Sabre Sabre
trivialis Sabre Polder Sunup

Snowbird

Poa Supranova

supina
Poa Canada Blue Canada Blue Canada Blue Canada Bluegrass
compressa Reubens Talon Canada Blue

Weeping Fults Salty Fults Salty Salty

alkali



New Product Releases
SoftRail™: A Fence and Rail Padding That Works!

A premium quality rail and fence padding called SoftRail™ is available by
. Covermaster Inc., a leading supplier of protective sports surface covers in

North America. The product is better than anything else on the market today. Softkail"
is designed specifically to reduce the possibility of serious injury around ballparks
and sports fields when a player attempts to make a running catch over a chain link
fence or guard rail.

Softkail" consists of a core of dense foam laminated to heavy gauge vinyl cover-
ing. Quick-fasten, self-locking nylon ties, spaced every four inches, hold the padding
securely in place. Softkail" is a well made product intended for long-term use. It is
also surprisingly affordable. You can or-
der Softkailt>' in any length and colour that
suits your needs.

For samples, literature, and complete
information on Softkail P", call
Covermaster Inc. toll free at 1-800-387-
5808. You can also fax your request to 416-
74-COVER (742-6837) or visit
www.covermaster.net. •

OSECO: The Turfseed Specialists

Oseco Inc. is pleased to announce the release of eight Blue Chip golf course/
sport mixtures for 1999 deliveries. Blue Chip mixtures contain premium

cultivars of Kentucky bluegrass, fine fescue, and turf-type perennial ryegrass varie-
ties. These certified varieties are thoroughly tested and exhibit enhanced resistance
to disease, insects, and winter hardiness. Oseco's Blue Chip golf course/sport mix-
hires include: Blue Chip Intensive Use Mix; Blue Chip Bluegrass Fairway Mix; Blue
Chip Rough Mix; Blue Chip Renovation Mix; Blue Chip Sportsfield - New Seeding
Mix; Blue Chip Overseeding Mix with Endophyte; Blue Chip Park Mix; and Blue
Chip Heavy Traffic Mix.

When you use Oseco Blue Chip brand mixtures containing 100% certified seed,
the Blue Chip name is your assurance of quality. Please contact Oseco Inc. At 1-800-
668-5080 for more information. •

PlANT PRODU(TSt~
1\1/\\ I lI'iI /,1/\1/\ 1\1/\\ 111'11/dl
Plant ProductsCo. Ltd., 314 Orenda Rd., Brompton ON
L6T 1G1 (905) 793-7000, 800-387-2449,
Fax (905) 793-9157
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