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For Athletic Fields

Root Zone Properties

by Di: James R. Crum and Dr: Jobn N. Rogers, IlI—Michigan State University

removal of excess and the
addition of supplemental
water used for plant growth
must be addressed.

The soil, in most cases, is
considered a three-phase
system of solids, water and
air. The solids are made up
of organic and inorganic par-
ticles ranging from micro-
scopic to quite large in size.
In the arrangement of these
solid particles, void spaces,

tion and maintenance, there is an

increasing focus on the agronomic
issues that will dictate the playability
and safety of the field. The important
agronomic properties to be considered
are surface and internal drainage,
soil porosity, soil strength, soil water
holding capacity, and soil cation
exchange capacity. For successful
design, construction and mainte-
nance, it is necessary to understand
how each contributes to the function-

In athletic field design, construc-

ult of a well-managed field.

ing of the athletic field. or pores, of varying sizes A'hick root system is the res
surround them. When the soil
Drainage pores are filled with water there is  anaerobic conditions.

very little oxygen in the soil and
plants begin to die because of the

For lasting field quality in widely
variable climatic conditions, the
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Athletic fields are constructed with
slopes away from the center portion of
the field to provide surface drainage
for excess surface water. Slopes for
athletic fields should be between 0.5
to 1.0 percent to effectively move
water while maintaining a relatively
level playing surface.

If excess water does enter the soil,
provisions need to be made to allow
the water to flow quickly through and
away from the field. The rate at
which water flows through the soil is
controlled by the sizes of the pores
through which it flows. Just as one
large pipe can handle more water
than many small pipes, large soil
pores allow much faster drainage
than do many small pores. Therefore,
providing and maintaining large
pores in the soil is extremely impor-
tant. High sand content soils contain,
and are the best at maintaining,
large pores.

Soil strength

In general, if the native soil at the
facility will not maintain adequate
macropores for rapid air and water
movement within the root zone, the
soil needs to be amended or replaced.
High sand content materials now are
generally selected for use as an
amendment or as a root zone because
of their ability to maintain the large
pores for water and air movement.
Because these sandy materials have
less cohesion, they can be somewhat
unstable if care is not taken in the
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selection of the material. In most cases, amendment mate-
rials have been added to provide the necessary soil
strength. Our work suggests that high sand content root
zones can be manufactured to have adequate soil strength
with precise selection of the content material for the
desired particle-size distribution and, when it can be con-
trolled, particle shape. In general, the wider the distribu-
tion of different sizes, and the more angular the sand par-
ticles, the greater will be the strength. However, too wide a
distribution can disrupt water flow.

Soil water holding capacity

High sand content root zones offer

can be improved to meet the objectives of the athletic field
by adding amendments. Common natural amendments
used to improve athletic fields are sand, soil, peat or
porous inorganic minerals. Sand and porous inorganic
minerals are added to increase the amount of macroporos-
ity within the soil and increase the rate of drainage.

To develop relatively high quality native soil fields, core
aeration and a sand topdressing program may be used to
create consistency across the field and to achieve improve-
ment in the internal drainage and the water and oxygen
balance.

the advantage of drainage, but this

will normally mean a limit to the
water held in the soil that the turf-
grass plants can utilize. Layering
larger-sized particles below smaller-
sized particles increases the storage
of plant-available water in the upper
layer of soil. This principle, used in
USGA specification golf putting
greens, also can be used in athletic
fields. But, care must be practiced to
insure the desired effect.
Amendments also can be added to
the sandy material to increase their
water holding capacity by increasing
the amount of smaller-sized pores
that store the plant available water.
As long as the amount of larger-sized
macropores remains high enough to
provide the desired air and water
movement, the amendments are
beneficial. Problems can occur when
the amount of macropores decrease
with time, causing a decrease in
drainage rate. * Sep. 5
Primary athletic field
construction types
Both native and layered root zone
system athletic fields have advan-
tages and disadvantages. Each type
has worked brilliantly or failed mis-
erably depending on their adherence
to the soil criteria listed above.

* Oct. 3

* Oct. 31

Native

Native soil fields, for the most part,
retain the soil native to that location.
The obvious advantage of native soil
is  lower  construction  cost.
Disadvantages include the possibility
of poor soil, variability and the degree
of native slope.

Turfgrass roots respond to nutri-
ents, water, oxygen and temperature.
Native soils high in silt and clay have
smaller pores than sandy soils, thus
they do not drain as well. In general,
they will have shallower roots than
sand-based soils because the oxygen
level is relatively low deeper in the

* Dec. 5

Manufactures
premium clay
products for infield
and grass

playing areas.

The baseball field
maintenance seminar
you can’t afford to miss.

Baseball Field Maintenance Seminar
Coming to your city soon. Sign up today only $30.

Summer and Fall Schedule

* Aug. 17 Billings, MT
* Aug. 22 Spokane, WA
* Aug. 29 Seattle, WA
Portland, OR
* Sep. 12 Eugene, OR
* Sep. 19 Redding, CA
* Sep. 26 Santa Rosa, CA
Sacramento, CA
* Oct. 10 Pleasonton, CA
* Oct. 17 San Jose, CA
¢ Oct. 24 Fresno, CA
Bakersfield, CA
* Nov. 7 Los Angeles, CA
s Nov. 14 Los Angeles, CA
¢ Nov. 29 San Diego, CA
Phoenix, AZ

* Dec. 12 Tucson, AZ

For more details contact Stan Kinkead at National Mower,
call toll free 1-888-907-3463 Ext. 105 or email: stan@nationalmower.com
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Manufactures quality
infield groomers,
liners, sweepers, and
spraying devices.

Manufacturer of
quality top dressers
and renovation
equipment since 1961.

Manufactures quality
reel mowers for

all applications of
sports turf.

soil profile.
In some situations, native soils
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Depend on 45+ years of experience in
sports field design, planning, construction
and renovation for a wide variety of sports
fields. To meet your time frame and budget
guidelines, our premium turfgrasses are
available in palletized or ‘Big Roll’ sod,
sprigs and row planting. Find out more
about our C.A.T. and PDAT drainage systems
to complete your sports field project.

stn sports is a division of

southern turf nurseries
Brookfield, Georgia 31727
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Layered
While  USGA
root zone metods
and specifica-
tions are used in
athletic field
design and con-
struction, care in
selection of root
zone materials
is needed to
address the
greater strength
necessary for
athletic fields.
Also, the growth
habits of the
grasses used for
putting greens
and athletic
fields are differ-
ent and there-
fore will not
react the same
in similar sand-
based systems.
USGA speci-
fication greens
are layered with

larger-sized pores below smaller-sized
pores. While this increases the amount
of plant available water storage in the
upper part of the soil it may, in some

cases, cause problems by not allowing
rapid enough drainage, or maintaining
higher water contents than desired at
certain times of the year. For this rea-
son, some putting greens are con-
structed without the layer of larger-
sized pores below the root zone.
Examination of the root zone after
drainage ceases in layered systems

M

Now, get rid of mud
problems for good'
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If your team bench areas and sidelines turn into
quagmires everytime it rains, you need —

TerraCover:
Bench Tarps

Each 15 ft. x 75 ft. TerraCover takes only minutes to install.
Protects your valuable turf against damage from heavy game
or practice traffic. Easy to clean. Soaps and detergents can't
harm it. Wash and reuse over and over again. Folds into 8 ft.-
wide roll for easy storage. Polyester fabric lets grass plants
breath so turf stays healthy, green, and beautiful.

Other sizes available

Call: 1(800) 841-6413

msouthem turf nurseries

Brookfield, Georgia 31727
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Builders of Aesthetic, Safe and
Maintainable Sports Fields

Areration/Topdressing
Field Management and Maintenance

Chemical & Fertilizer Application
Lighting and Scoreboard Maintenance/Installation
Serving the Southeast

GRANT

SPORTS FIELDS

Construction
Irrigation

Field Evaluations
Laser Leveling
Drainage
Renovation

Jim Grant 706-596-9236 Mike Mobley

www.grantsportsfields.com » email: grantsportsfields@aol.com
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YOUR “ONE-STOP SOURCE”
FOR AMERICA’S LEADING
BASEBALL SURFACES & SUPPLIES
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FOR EVERY STATE & CLIMATE!

PLUS INFIELD CONDITIONERS
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IF TOO HARD AND POORLY DRAINING!
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SOIL CONDITIONER & DRYING AGENT
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FOR CONSISTENT INFIELD CUSHION
IN WET OR DRY WEATHER!
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FOR FIRM, YET RESILIENT, PLAYING SURFACES
TO QUICKLY DRY INFIELDS!
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DIAMOND-DRY.
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FREE INSTRUCTIONAL BROCHURES

DISTRIBUTION CENTERS NATIONWIDE!
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PARTAC PEAT CORPORATION
KELSEY PARK, GREAT MEADOWS, N) 07838

“The best infield mix I've ever used.”

— GEORGE TOMA
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shows that water content increases with depth. Building on this principle,
we've constructed a sloping putting green with decreased thickness of the
root zone material above the pea stone at the highest points of the slope and
increased thickness of the root zone material at the lowest points of the
slope. This variation in depth produces a root zone with higher water con-
tents nearer the soil surface highest level and decreases the water contents
near the surface at the lowest level. Theoretically, on a sloping athletic field
with the layered system, the same principle might be employed, utilizing a
thinner root zone at the center of the field and a thicker (and dryer) root
zone on the edges.

In sand profile fields, soil, peat and porous minerals are added to
increase the strength and/or water holding capacity of the system. It is very
important to have the soil and amendments tested by a reputable laborato-
ry to determine the exact amount to be added to the soil for the desired
effect.

Dr. James R. Crum and Dr. John N. (Trey) Rogers, III are members of the
Crop and Soil Sciences Department at Michigan State University. .Both were
instrumental in the indoor turfgrass research project for World Cup , 1994.
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Play their game on Thomas Bros, Grass

I'hat’s because they know Thomas Bros. grows and installs the finest quality turf
grass for golf courses and sports fields. With 17 different turf varieties, Thomas Bros.

can provide durable, attractive playing surfaces for any grass field (sorry; hockey!)

Call Today 888-New-Grass

A Turfgrass America Company
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