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Supplier
Advanta Seeds Pacific
P.O. Box 1496
Albany, OR 97321
(541) 967-8923 or (800) 288-7333

AgriBioTech
120 Corporate Park Dr.
Henderson, NV 89014
(702) 566-2440

Ampac Seed Co.
P.O. Box 318
Tangent, OR 97389
(541) 928-1651

Barenbrug USA
P.O. Box 239
Tangent, OR 97389
(541) 926-5801

Burlingham Seeds
P.O. Box 217
Forest Grove, OR 97116
(503) 357-2141 or (800) 221-7333

Cascade International Seed
8483 W. Stayton Rd.
Aumsville, OR 97325
(503) 749-1822

Fine Lawn Research
P.O. Box 1051
Lake Oswego, OR 97034
(503) 636-2600

International Seeds
P.O. Box 168
Halsey, OR 97348
(541) 369-2251

Jacklin Seed
5300 W. Riverbend Ave.
Post Falls, ID 83854
(208) 773-7581

Lebanon Turf Products
1600 E. Cumberland St.
Lebanon, PA 17042
(800) 233-0628

Lesco, Inc.
20005 Lake Rd.
Rocky River, OH 44116
(216) 333-9250 or (800) 321-5325

Index .
Lofts Seed
P.O. Box 26223
Winston-Salem, NC 27114
(800) 526-3890

United Horticultural Supply
14075 N.E. Arndt Rd.
Aurora, OR 97002
(503) 390-9473

Olsen-Fennell Seeds
P.O. Box 15028
Salem, OR 97309
(503) 371-2940

Western Productions
P.O. Box 491
Woodburn, OR 97071

• (800) 564-3637

Oregon Fine Fescue Commission
1193 Royvonne St, Suite 11
Salem, OR 97302
(503) 585-1157

Zajac Performance Seeds
33 Sicomac Rd.
North Haledon, NJ 07508
(973) 423-1660

Oregon Tall Fescue Commission
1193 Royvonne St, Suite 11
Salem, OR 97302
(503) 585-1157

Pennington Seed
P.O. Box 386
Lebanon, OR 97355
(541) 451-5261

Pickseed West
P.O. Box 888
Tangent, OR 97389
(541) 926-8886

Seeds West
50505 County 1st St.
Roll, AZ 85347
(520) 783-2050 or (888) 905-3434

Scotts
14111 Scottslawn Rd.
Marysville, OH 43041
(937) 633-0011

Tee-2-Green
P.O. Box 250
Hubbard, OR 97032
(503) 651-2130 or (800) 547-0255

Terra Industries
P.O. Box 6000
Sioux City, IA 51102
(712) 233-3648

Turf Merchants
33390 Tangent Loop
Tangent, OR 97389
(541) 926-8649 or (800) 421-1735

Turf-Seed
P.O. Box 250
Hubbard, OR 97032
(503) 651-2130 or (800) 247-6910

22 sports TURF• http://www.sportsturfonline.com



John Rector loves to talk turf. With more than
20 years of sod production and sports turf
consulting experience, he's an authority on
seed mixtures, plus evaluating, feeding,
maintaining, and de-bugging cool- and
warm-season turfgrasses. Sod producers
and Turf-Seed distributors should call John
today at 800-247-6910 from anywhere in
the U.S., or 503-651-2130 from anywhere
in the world; fax him at 503-651-2351, or
e-mail: john@turf-seed.com.It·s that easy.

PRODUCED AND
MARKETED BYlIt Circle 115 on Inquiry Card

Some fine Turf-Seed products used in
mixtures and blends for home lawn, golf
course, and sports field sod production:

Kentucky bluegrass
Midnight • Moonlight
North Star • Unique

Perennial ryegrass
BrightStar II • Catalina

, Charger II • Roadrunner
Tall fescue

Matador • Tarheel
Confederate blend

Seeded bermudagrass
Savannah

800-247-6910 www.turf-seed.com
©1998 Turf-Seed, Inc.



Principles of Wcate~
Movement

Sports turf drainage systems
exist in many forms and
shapes, but all share one

common trait. While some water can
be evacuated by surface runoff, most
must percolate through the rootzone
to reach some form of underground
drainage pipe system.

How fast and effectively this per-
colation can occur, and the amount
of water which will remain available
for the turf determines the drainage
system's overall performance. All of
this is dependent on the interaction
between soil particles and water
molecules.

Up, down, all around
Water movement in soil can be

compared to that of water
through a sponge. When a dry
sponge comes into contact
with water, we see a wet front
moving. This front can move
downwards, but it will also
move sideways, or even up.

If a sponge is dunked into
water and pulled back out,
some water will flow out, but
a certain amount will be held
by the sponge. The forces
holding water in the sponge
are the same that cause the
wet front to move through the
dry sponge: capillarity and
adsorption.

Water travels in soils
exactly the same way. When
water moves through a soil
profile, water molecules
attach themselves to individ-
ual soil particles by adsorp-
tion. This describes the
attraction between dry sur-
faces and water molecules,
and it's the same phenomena that
explains why rain drops cling to a
glass surface.

Once water molecules wet a parti-
cle, they seek another dry surface on
which to cling. This movement from
particle to particle is ensured by
capillary forces, which bind water
molecules together.

As the water front moves ahead,
it pulls more water along with it.

This is why
we say that
water is
under nega-
tive pres-
sure. The
water doesn't
push its way
through the maze
of pore spaces in the
soil profile; it's pulled in by the com-
bined adsorptive and capillary
forces.

These forces cause the water front
to move, but they also hold the water
mass inside the soil. This attraction
causes water molecules to move any
which way there is a soil particle,
independently of gravity.

When the water supply is
cut off, the larger pores empty
out and drainage stops.
Water caught in the smaller
pores is held back by capillary
forces, and it can be used by

the turfgrass root system.

Compaction and water
movement

In sports fields of every type of
soil profile, the rootzone layer pre-
sents a certain pore structure. This
unique combination of small, medi-
um, and large pores determines the
field's initial drainage capability.

The presence and arrangement of
larger pores determines the soil's
ability to drain freely. A soil com-

posed of mainly fine parti-
cles will have few large
pores. Water will be held
captive, and poor drainage
will result. On the other
hand, a soil composed
exclusively of large, coarse
particles will drain freely,
but will be incapable of
retaining water necessary
for plant growth.

Play and regular main-
tenance practices apply
incessant pressure to the
surface, which results in
localized compaction.
Compaction patterns are
specific to each sport, but
they're similar to the sur-
face's wear patterns.

Pressure that's applied
over and over will gradual-
ly pack soil particles
together. This decreases
the number of larger
draining pores, and conse-

decreases drainage perfor-

Capillary and adsorptive forces combine to pull water
through a soil profile in movements independent of
gravity. Courtesy: Lanco

As water moves through the soil,
the pores between soil particles
gradually fill. Some water will freely
escape the soil profile, having found
its way through the bigger pores
(~O.06 mm in diameter).

As more water enters the system,
all the pores become filled.
Additional water has nowhere to go,
so it starts to pour out of the soil
profile. This is the actual drainage.

quently
mance.

Modern sports field design and
construction increasingly integrates
manufactured, compaction -resistant
soil mixes. Combining medium- to
fine-grade sands with organic mat-
ter and other materials, these soil
mixes can withstand compaction
while ensuring water retention com-
patible with turfgrass growth.
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Water retention and perched
water table

Up to this point, the principles of
water movement in homogenous
soils are fairly easy to understand
and visualize. Things get a little
more complicated when we start
laying one soil type over another, as
is common in many sports field con-
structions.

Let's get back to our sponge.
After free-flowing water has
stopped pouring out of the larger
pores, you can pick up the sponge
and it holds water. Put it down on a
bed of gravel, coarse sand, or anoth-
er material, and the water will
remain in the sponge. Contact with
a free-draining material will not
induce water to flow out of the
sponge.

The same is true with soils.
Negative forces applied by the com-
bination of adsorption and capillar-
ity pull at water molecules and hold
them captive. As particle and pore
size decrease, these combined forces
strengthen. If more water is added,
it spreads through the profile and
accumulates to the point of satura-
tion.

If the soil profile overlies another

When water is allowed to flow freely
into coarse material, it moves unim-
peded. When it must cross from a
fine material into a coarser one, it is
held by negative forces.
Courtesy: Lanco

In a fine soil overlying a coarser, free-draining layer, water is held in, result-
ing in a perched water table. Courtesy: Lanco

which is coarser, water will accumu-
late in the finer soil until the weight
of the water cannot be contained by
the retentive forces and it starts
flowing. This is called a perched
water table.

This very common phenomenon is
widely misunderstood. It's natural

to assume that by placing a free-
draining layer below a heavy soil,
drainage will be induced from one
layer to the other.

In fact, the exact opposite occurs.
The greater the difference in parti-
cle size distribution between the two
soils (granular discontinuity), the

From the company that has proVid8dequipm~ntto the Ag induslry for more than,25 years comes a system
built for the demands of the Turf care professional. ..' .?

Adams offers a spreader for golf greens and estate lawns; a 2 Ton Low Profile Spreader for fairways and
larger green areas; a gasoline powered conveyor for moving sand, debris, fertilizer or whatever needs to b~
moved or loaded; and a 3 cubic yard Sissor Dump Trailer. .•
There's an Adams Turf Managemeot Spreader and Support equipment to meet the needs of your program.

~~~~~~aaiiia ~
FERTILIZER EQUIPMENT

Call TOLL FREE 1-800-643-4266
Manufactured by INDUSTRIAL IRON WORKS, P.O. Box 628 Highway 1, DeWitt, Arkansas 72042
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We took 1000
and made 6 gre

The New John Deere
4000 Series.

More Power to You.

Nothing Runs Like a Deere"



suggestions
~atnew tractors.

They're here! The new John Deere 4000 Series Tractors-loaded with the

features you've been looking for. More Torque-you can keep going when the

going gets tough. More Hydraulic Power-you'll lift more, and keep your

power steering. More Hitch Capacity-to handle heavy 3-point implements.

Independent PTO-step on the clutch and your PTO-driven implement keeps on

running. Optional Reverser Transmissions-change directions at the flip of a

lever. Optional Hydrostatic Transmission-the ultimate in speed and direction control.

4-Wheel Drive-extra traction, available on-the-go, at the touch of a

lever. New Loaders and Backhoes-two of a multitude of attachments.

They hook up in minutes, and work hard all day long. Priced Right-

they're more affordable than you think. Plus these new 20- to 43-horse-

power tractors come from the John Deere Factory in Augusta, Georgia. The new, and amazing,

4000 Series Tractors-More Power to You.

Visit your John Deere dealer to learn more. Can't find one? Call 1-800-537-8233, or check out

our Web site at www.deere.com.
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harder it is for water to cross over
from one to the other.

This phenomenon will also occur
when water tries to flow through a
coarse material imbedded in a fine
soil. The retentive forces keep water
molecules captive in the fine soil,
and perfectly dry coarse spots can be

found in moist or wet soils. This can
cause problems for drainage systems
when water is supposed to flow from
a fine soil into gravel or other mate-
rial surrounding drainage pipe.

Water and soil stratification
Layers of fine material in an oth-

Turfco Helps You Build A Turf That Gets Noticed.
Turfco offers you a strong team of turf building equipment. They're the fastest and most

versatile equipment to let you build hardier and healthier turf. Your sports fields become
safer to play on and easier to maintain. Originators of Mete-R-Matic® top dressers in 1961,
Turfco's professional equipment gives your field a look that gets noticed.

Economy Aerator Precision Top Dresser Large Area Top Dresser
Now you can afford to Fast, uniform, versatile. Large, 4 cubic yard capacity
breathe life into any sports Patented chevron belt lets with patented chevron
field. This low cost, 62" you handle top dressing, belt applies material with
aerator has no hydraulics or lime, crumb rubber, gypsum, precision. Top dress from
mechanical linkages for easy calcine clay, compost and 1/32" to 6" to quickly handle
use and low maintenance. even overseeding with large areas. Material conveyor
Hooks up to any vehicle precision. Level fields and and spinner attachment for
in seconds. amend soil consistently. added versatility.

~

For details and the name of your local dealer, call

1·800·679·8201
Choice Performers,

Choice Fields.

TurfeD Manufacturing Inc.
1655 101st Avenue Northeast
Minneapolis, MN 55449-4420
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A fine soil layer can act as a barrier
for water movement. Courtesy: Lanco

erwise well-draining soil can also
have very disruptive effects on
water movement. Water will have
no difficulty crossing from coarse to
fine material, but water movement
is much slower in the fine soil.

Such a barrier affects the whole
potential of a drainage system.
Once the fine material is saturated
and water flows through into the
coarser soil, its percolation rate
has been reduced to that of the
finer layer.

This common situation may
seem inconsequential, but it can
greatly affect a field's performance
and it can be very difficult to cor-
rect. Stratification can have many
causes, but the most common are
related to faulty maintenance prac-
tices.

Topdressing and turfgrass
repairs can sometimes spread lay-
ers of fine materials, which over
time develop into severe stratifica-
tion problems. A liB-inch layer of
fine soil is enough to block water
flow in an otherwise perfect soil
profile.

We sometimes see a succession
of the layers, each further slowing
the percolation process to the point
where it can seem to stop.

Stratification is difficult to cor-
rect. Aeration and sand topdress-
ing can help, but they must be done
repeatedly to effectively correct the
problem. Prevention is much easier
and economical. 0

Landscape Architect Francois
Hebert represents Lanco
Amenagemetit, 1110 Place Verner,
Laval, Quebec, Canada H7E 4P2;
phone: (888) 664-7489; fax: (514)
664-4555, e-mail: lanco@total.net.



C. ')fh'~-Ed .
bYJi~Uhal~ang gXpPlication Technologies

Newtechnologies that are being
referred to as injection methods
have emerged for applying

chemical agents to sports turf. These tech-
nologies include fertigation, hydro-jet
injection, and drill seeders that drop solid
material into slits.

Many of the new methods have pro-
duced positive results in field applications.
The biggest hurdles to their widespread
use are probably price and lack of knowl-
edge on the part of fields managers. Let's
try to remedy that knowledge gap.

Fertigation systems
Fertigation applies fertilizer or other

liquid soil-enhancement products through
an installed irrigation system. Chemical
agents are automatically mixed into irri-
gation water from one or two reservoirs
within the system.

Some early fertigation systems have
been abandoned because of clogging prob-
lems. Of course, liquid fertilizer tends to

clog traditional spray equipment as well.
These problems have not stopped compa-
nies from developing new generations of
equipment.

Products that can be applied through a
fertigation system include wetting agents,
root enhancement products, and water
treatment products that lower the pH of
alkaline city water.

Fertigation equipment can add $3,000 to
$7,000 to the cost of an installed irrigation
system. However, according to David
Hineline ofNorth Coast Distributing, a fer-
tigation system can save sports turf man-
agers about 1/3 to 1/2 the cost of quality
granular fertilizer.

Fertigation savings also show up in
labor costs. A fertigation system obviously
requires less labor than applying granular
fertilizers with a spreader. .

Labor savings can be especially signifi-
cant on sand-based fields. The ideal fertil-
ization schedule for a sand-based field is
spoon-feeding: frequently applying small

The Toro NutriFlow Fertigation sys-
tem uses an injector quill to distrib-
ute nutrients evenly into the lines of
an installed irrigation system.
Courtesy: Toro

amounts offertilizer.A fertigation system is
ideal for this type of schedule.

Fertigation systems are more cost-effec-
tive for large complexes than for smaller
facilities with only one or two fields. Smaller
operations may not recoup the cost quickly
enough to justify the initial investment.

10Free Trees for WIldlife
Join The National Arbor Day Foun-

dation and receive 10 Free Trees for
Wildlife-Red Oak, Hawthorn, Bur
Oak, Viburnum, Crabapple, Gray Dog-
wood, 2 Canadian Hemlock and 2 Red-
cedar, or other trees selected for your
area.

Send your $10 contribution to 10
TreesforWIldlife,The National Arbor
Day Foundation, 100Arbor Avenue,
Nebraska City, NE 68410.

~}be National
~Arbor Da;yFoundation(!IJ

_.arborday.org

• Zero turn radius

• Folds for easy storage

• 4 to 12 foot widths

REATE YOUR OWN fiElD Of DREAMS.
Wanl more lime 10 coach Ihis season?

• Mows up to 6 acres per hour

• Easy to maintain featuring
blades that seldom need sharpening

• Results like a professionally manicured stadium

• Takes as little as 12 horsepower to pull!

• Initial cost a fraction of traditional deck mower

M~ke. this season a winning i2S' sara Clint.. Pa~ tkI"
one With a ProMow reel mower

system. Call 219-482-6699 for Fort Wayne In 46825
more information or E-mail us at 2194826699

PROMOW1@]UNO.COM II,· ,.r .... w ,. s,., ,. ... promow1@juno.com
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Of course, a fertigation system is only
as good as the distribution uniformity of
your irrigation system. If the system irri-
gates unevenly, fertilizer applications will
also be uneven.

injects material from a holding tank or bin
through the turf canopy into the soil. The
equipment can inject both liquid and solid
products with minimal surface disrup-
tion. Most sports field applications can be
ready for instant use.

Calibration is somewhat harder with
dry material. Depth of penetration and
the machine's ground speed must be con-
sidered. Calibration for liquids is easier,
using gallons per 1,000 square feet as
with a traditional sprayer.

Hydro-injection
Another type of equipment called

hydro-injection systems can be used for
applying pesticides.

Hydro-injection uses a fine, high-pres-
sure water jet to make a hole, and then

Hydro-injection systems can also be
used to aerate or inject sand and/or con-
ditioner into turf It is now being success-
fully used in Australia to inject fungicide.

These systems can cost upwards of
$16,000, so most users in the near future
will be hiring an outside contractor to
provide the treatment.

Some manufacturers are now devel-
oping devices that will convert existing
sprayers to injection-type units. These
products promise a more affordable sys-
tem.

Slitting injection
Another type of system uses station-

ary blades to cut slits in the turf. Behind
each blade is a nozzle which sprays a
stream of liquid into the slit. This tech-
nique is promising, but currently avail-
able models are very expensive.

A similar technology uses the same
principles, but at a lower cost. It uses a
drill seeder to drop solid material into soil
slits through tubes. A roller then closes
the openings. The typical cost of these
units ranges from $4,000 to $5,000.

The University of Florida has per-
formed extensive research on the use of
this technology to control mole crickets,
and has reported good results. The tech-
nology seems promising for grub control
as well.

Technologies designed to deliver
materials directly to the rootzone are
showing substantial promise in early
applications.

The initial cost of fertigationsystems
is probably most easily justified in large
facilities. Slitting Injection equipment
has the most immediate pay-back where
widespread root-zone pest problems
occur. Hydro-Injection technology allows
frequent conditioning and treatment
where surface disruption would be a
problem.

All of these technologies require a
major investment, but continuing
research and development by industry
manufacturers is bringing them within
the grasp of more and more fields
man~elli. 0

Jim Puhalla ispresident of Sports cape
International, Inc., ofBoord man, OH, and
Dallas, 'IX He is author, with Mississippi
State University Professors Jeff Krans
and Mike Goatley, of a forthcoming book:
Sports Fields - A Manual for Design,
Construction and Maintenance. Material
in this article was adapted from that
book.

1 Dallas Morning News, August 3,
1997.




