Athletic Field Soil is a Key to Avoiding Injuries

Henry Indyk, Ph.D., GSI Consultants/Turfcon

onsider athletic field soil conditions from two major
‘ perspectives; the best possible growth situation for
the turf, and the basis for player safety.

For optimum turf growth, soil conditions must be
suitable from both chemical and physical standpoints.

Chemical conditions include pH, nutrient status,
level of salt concentration and contaminants.

Physical conditions include soil texture, infiltration
and percolation, drainage, and susceptibility to com-
paction. From the standpoint of safety, add field grade and
contour, evenness or levelness, existence of depressions,
and undesirable debris.

Assessing conditions - Know what’s wrong before you
take any action. Soil conditions must be assessed to analyze
existing situations properly. This must be done by someone
with knowledge and background in soils, someone who knows
what to look for and how to judge conditions accurately.

A great deal can be determined by visual observa-
tion during a site visit: physical conditions including soil
texture, drainage, levelness, contour, grade, depressions,
percentage of debris and existing turf conditions (density,
evenness and vigor). Even hardness can be determined to
some degree, though for best accuracy, a physical mea-
surement of hardness can be taken with an impact machine.

The site visit includes soil sampling for a laboratory
quantitative assessment of chemical and physical character-
istics. Take soil samples from each area with variations.
From 10 to 20 samples should be taken. Gather them with a
soil sample tool to a depth of at least six inches.

Combine and thoroughly mix the collected samples
in a clean container. By testing the samples together, rather
than testing each sample individually, results will reveal a
composite of the entire field.

Send air-dried samples to a qualified, reputable lab-
oratory for chemical testing and physical analysis.

Chemical testing should include levels for soil
acidity (pH) and the major nutrients of phosphorus and
potassium, plus calcium and magnesium. If the field is in
an area where micronutrients are normally deficient, test
for these also.

Physical analysis should include mechanical analysis
for sand, silt and clay proportions. This will help predict the
ability of the soil to infiltrate and percolate water, its drainage
characteristics, water-holding capacity, and its compaction
susceptibility. Information gained from this analysis can be
fortified with other laboratory determinations, such as sand
fractionation, bulk density and percolation rate.

Combines visual assessment and lab test results pro-
vide useful information on the existing status of the field.

Corrective procedures - It’s vital to know what
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the soil profile conditions should be for the growth
and support of a dense, vigorous and healthy natu-
ral turf sports playing surface in order to determine
what needs to be done to get there.

Corrections in the chemical area will be
based on the results of the laboratory analysis and
are generally issued in prescription form by the
lab. For example, use v amount of x material to
alter the y level by z amount.

The -proper pH levels for favorable turf-
grass growth range between 6.0 and 7.0 with 6.5
being ideal. High pH - alkaline conditions require
acidifying; low pH - acid conditions must be neu-
tralized. Sulphur compounds correct alkaline con-
ditions; lime corrects acidity. The farther pH lev-
els range from the ideal, the harder it will be to
correct pH conditions for the proper establishment
and maintenance of turfgrasses.
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Lab prescriptions also spell
out the amount and type of corrective
materials to be applied according to
specific nutrient deficiency levels.

In spite of pH and nutrient
levels, high salts or other contami-
nants can affect turf growth.
Contaminants may be due to misap-
plication of chemicals, or the result
of leaks or spills. Excess salts may
also come from contaminants. They
may build up in coastal regions when
areas are inundated with brackish
water during flooding. In the
Southwest, natural salt levels may be
great enough that salt crusts appear
on the soil surface.

Salt concentration is mea-
sured easily with a conductivity test.
Using water to leach out excess salts
can be a long, time-consuming pro-
cess. The water to be used also must
be tested for salt levels. Gypsum can
be used to accelerate the leaching
process. In some cases where high
salt levels exist, it may be necessary
to replace existing soils. The new
soils must also be tested, before
changes are made.

Though a visual assessment
gives a qualitative analysis of physi-
cal conditions (the sand:silt:clay
ratio), it should always be backed up
with a laboratory mechanical analy-
sis to establish quantitative propor-
tions. In addition to this mechanical
analysis, a sieve analysis, also
known as a sand fractionation analy-
sis, should be conducted.

The sieve test separates and
grades sand particles by specific sizes:
very coarse, coarse, medium, fine and
very fine. If the sand component is
predominantly in the fine/very fine
range, the small particles can fit
together so closely that the sand func-
tions more like silt and clay and can
restrict the rapid infiltration and perco-
lation of water required for suitable
athletic field soils.

Corrective procedures to

improve filtration, percolation rates
and compaction resistance require
soil modification to change the phys-
ical make-up of the soils. To be
effective, these modifications must
incorporate the right amount of the
right quality of sand. The critical
factor is testing of the sand for parti-
cle size, pH and salt index prior to
use. There’s no point in bringing in
sand that has problems of its own.

Stipulate sand fractions with
90 percent in the coarse range (1.0 mm
down to the fine range (0.25 mm).
Little - 10 percent or less - of the sand
should be in the range above very
coarse or below very fine.

Depending on available sand
sources, silica sand is preferred to
calcareous sand, which normally
carries a high pH.

Drainage problems - One
can carefully go through all the steps
of rebuilding the soil, making sure the
soils are chemically and physically on
target, grade the field, sod or seed,
and have the field look beautiful until
the first big rain. Then problems may
appear. What happened with all of
the expended energy and cost in
rebuilding the soil?

Modification of the upper
layer of soil, no matter how great the
depth, is not the solution to a drainage
problem unless the subsoil is such that
it allows drainage, which is a rare solu-
tion. Essentially, what is above the
subsoil; with good physical character-
istics that allow percolation and infil-
tration, is then impeded by the subsoil
barrier which causes water to backup.

An internal soil drainage sys-
tem is needed to correct subsoil
drainage problems, allowing the mod-
ified field media to function properly.

Rebuilding the soil requires
“in depth” homework. Know what
you have, where you want to go, and
what you need to get there - and test

every step of the way.
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