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Aerification is promoted as a
useful practice to improve soil con-
ditions for grass growth on playing
surfaces, such as golf greens and
football fields, especially where
compaction is a problem. Compac-
tion can be an acute problem on
playing surfaces that have been
developed in natural soils that
originally had medium- or fine-
textured surfaces. Aerification
systems are designed to create
large (%" wide x 2%" deep)
cylindrical void or pore spaces in
the soil surface, either by removal
of a "plug" of sailor more tradi-
tionally by spiking the soil. Both
aerification systems will clearly
result in considerable modification
of soil physical properties, such as
their structure and porosity, which
should ideally optimize factors im-
portant for grass root growth such
as soil water and air movement
and storage and soil temperature.

Questions concerning aerifica-
tion, which are of obvious interest
to individuals in turfgrass manage-
ment, include the following:

- How often and when should
we aerify?

- Which aerification system is
the most suitable?

- What are the long-term con-
sequences of extensive
aerification on the physical
condition of the soil and
grass growth?

- What alternative manage-
ment strategies and practices
are available or could be
developed to improve the
physical condition of the soil
to promote optimum grass
growth?

Answers to these questions will
clearly lJary for different playing
areas and underlying solla and
between individuals, but we
believe that much of the
guesswork and trial and error can
be eliminated by the application of
established scientific principles
and carefully conducted research
Involving both turfgrass re-
searchers and practitioners. We
conducted a pilot study at the

Riverside Golf Club, Janesville,
Wis. to evaluate the suitability for
turfgrass research of various pro-
cedures for determining soit
physical properties that we have
found to be successful in conduc-
ting our agronomic research. A
brief discussion of some of our
findings is presented below.

A turfgrass sampler was used to
take soil samples from greens
which had been recently aerified
with a device that removes cylin-
drical plugs from the soil surface.
These samples were then im-
pregnated or stabilized with an
epoxy resin to make them suitable
for cutting, grinding and polishing.
The purpose of this was to create
ultra-thin sections or slices of soil
that can be examined in detail
under a microscope. Examination
of the slices provided direct infor-
mation about changes in the soil
physical condition and root
behavior as a result of aerification.
Figures 1-3 illustrate at various
magnifications some of the
findings from the thin sections.

Figure 1. Fresh aeration yold (light color,
middle of pholo) containing a large sand
grain thai had been topdressed onlo the
surface and subsequently transported to
the bollom of the Yold. The soli material
(dark color, right and left side of photo, sur-
rounding yold) shows lew signs of compac-
tion as a result of aerltlcation (Magnlflce·
tlon x20).
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(white) occupies the right side of the photo,
running down the mlddJeof the photo Is a
grass root, and to the left of the root Is
largely the original soli (magnification x50).
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Figure 3. Diagrammatic representation of
thin section (full scale) illustrating 1) top-
dressed surface layer consisting of layers
of sand grains and decaying grass root
mats; 2) aeration Yold filled with sand
grains and disconnected from surface; 3)
fresh aeration void, open to surface but ln-
filling with sand grains; 4) unaerltled soli;
and 5) characteristic rruere-eeereeeten sur-
rounding fresh aeration Yold.

In the samples examined, no ap-
preciable compaction of the void
walls was observed. However,
soils aerified by spiking (without
plug removal) were not examined
in the pilot study, but may well pro-
duce quite different microenviron-
ments for root growth because this
aerification procedure Involves
soil compression or compaction
rather than soil removal to create
void spaces.

It was observed that the most
extensive root growth occurred
along the junction between the
voids (filled and unfilled) and the
unaerated soil. This observation
provides clues for defining and
ultimately creating the optimum
physical environment for root
growth in these soils. It was also
observed that many aeration voids
were no longer directly connected
to the surface and were filled with
sand grains which had originally
been added to the surface as a toe-
dressing (see Fig. 3). This would
suggest that prolonged aerifica-
tion and topdressing would result
in major changes in the soil's
physical environment over time
and presumably would require
appropriate modifications in
management practice.



Soil thin sections provide a
useful means for deciphering,
documenting and even predicting
changes in soil physical condition
and root behavior over time as a
resu It of aerification. However,
other measurement techniques are
necessary to gain a more complete
appreciation of how aerification
affects the physical environment
of grass roots. At Janesville, we
also used a soil penetrometer to
measure changes with depth in
soil resistance to a directly applied
force. This technique was
especially useful for detecting
zones of compaction at various
depths in the soil. Field observa-
tions showed a good correlation
between reduced root growth and
compaction. Compacted zones
were detected below the 3" zone of
aerification on some greens, which
suggests that in some situations
occasional subsoiling may be
desirable to alleviate the problem.
Equipment is available that is
designed to loosen compacted

subsurface layers while leaving
the soil surface largely undis-
turbed. This equipment has been
used in the agronomic setting for
pasture renovation and reduced
tillage farming.

The Janesville pilot study
demonstrated the potential
usefulness of both the soil
penetrometer and microscopic ex-
amination of soil thin sections as
techniques for evaluation of
aerification. Soil physical proper-
ties, such as air and water
permeability and particle and pore
size distribution not evaluated in
the Janesville study, would be
essential to provide a more com-
plete appraisal of the soi I physical
environment. Extensive studies at
various locations would be
necessary to answer the questions
raised earlier in this article, and
would not be limited to evaluation
of soi I physical parameters but
would also include a variety of
management variables and estima-
tion of plant growth parameters.
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LIKE OUR
DIRECTORY?

GIVE THESE GUYS
THE THANKS!

The 1985 WGCSA Directory is
probably the best we've ever
published. Next time you see Dale
Marach, Randy Smith or Roger
Bell, give them a "thank you" for
the great effort they did in
assembling the material, organiz-
ing it and getting it printed in first
class fashion.

Randy Smith, Roger Bell and Dale Marach.


