














is possible if the grass does not grow
through the topdressing, particularly
during hot weather. The goal is to match
topdressing with growth, and to produce
a layerless blend of topdressing and
living turf.

Organic layers are most likely to
develop in the early spring or late fall
(Figure 2). The grass grows well during
these times, but topdressing is often
withheld until the first aeration in the
spring. Then it is discontinued after the
last treatment in the fall. It seems
reasonable, then, that applications of
topdressing should be made whenever
there is a need for regular mowing.

There are several schools of thought
on the use of additives to sands used for
topdressing. Peat and/or sandy loam
soil additives are prevalent in the Mid-
west (Figure 3). Some people just don’t
like the looks of straight sand. Others
feel that sand alone tends to add to the
wilt potential of the greens. As long as
the additives provide the conditions
necessary for good growth and optimum
playing conditions, there is no cause for
doubting their usefulness. It seems,
however, that the grass itself can pro-
duce an adequate amount of organic
matter by simply growing.

A popular mixture throughout the
Great Lakes Region is a blend of 80
percent sand and 20 percent peat. In
general, the quality of this peat is not
well documented, and it often contains
substantial amounts of silt, clay, and
very fine sands that tend to clog the
non-capillary pores in medium and fine
sands. Further, the quantity of peat
remaining after the dressing has been
dragged and mowed is usually less than
what had been applied. Larger particles
donot fitinto dense turf and are dragged,
mowed, or washed off during the clean-
up operations. The true percentage is
never known and may, in fact, vary
from one source to another, or from
application to application, and could
depend on whether the mixture was dry
or moist.

There is, perhaps, a positive side to
organic additives if they are active
chemically or microbiologically. They
may help to retain added nutrients or to
make available some nutrients in the
rooting medium. They may help sustain
the activity of microorganisms needed
to decompose raw organic matter
(thatch). And they may help to neutral-
ize, break down, absorb, or otherwise
buffer the activity of the many complex
pesticides applied to greens.

The generally low microbiological
activity in sand profiles may well be a
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reason why localized dry spots frequently
appear where sand is the principal
component of the growing medium. 1If
saprophytic fungi cause the condition
and are feeding on the undecomposed
plant tissue, then the normal population
of soil microorganisms is evidently out
of balance. The waxy coating on sand
particles does not self-generate suddenly,
and if it is not found in soil greens, soil
microbiologists must answer a number
of questions of more importance than
what causes black layers. Sand and new
pesticides are not solely responsible,
however, because LDS was known and
photographed on soil greens over 40
years ago.

INALLY, there is some conster-

nation from time to time about
water movement through a sand profile
built up by topdressing over the dense
soil of old greens. The argument is that
surface drainage took care of excess
water from rainfall or irrigation on the
dense soil mixtures. The sand layer over
this old soil would hold the excess to
give rise to anaerobic conditions, root
loss, and devastation of the turf. If this
hypothesis held any water, there would
be more dead greens than live ones
today.

Whenever core, cupcutter, or profile
samples taken from greens are examined,
the majority of the grass roots pene-
trating the lower soil are in the aeration
holes, whether sand or a mixture is used
for topdressing. It is apparent, then, that
achange of topdressing materials should
be accompanied by a rather intensive
coring program (Figure 4). The holes,
filled with the new dressing material,
will provide some of the new roots with
a uniform rooting medium even if it
is only half an inch in diameter and a
couple of inches deep. Roots grow into
empty holes as well, but that seems only
to concentrate organic matter, and if it
is not adequately decomposed, it will
lead to accelerated thatch development.

Any change in the texture of topdress-
ing materials forms a layer that severely
restricts the downward growth of roots
and interferes with water and air pene-
tration. For this reason a gradual change
of texture between old and new materials
is desirable. The simplest method to
achieve a gradual transition is to begin
with intensive early fall aeration when
the cores can be shredded and blended
with a relatively heavy topdressing with
the new material. Repeating this pro-
cedure late the following spring should
develop a transition zone between the
different dressings and should minimize

the impact of an abrupt change. There-
after, light frequent topdressing can
proceed on schedule, and plugs should
be removed after future coring.

Greater problems are created when a
change is made from coarse to a finer
material, for example when sand is
covered by a mixture containing peat
and/or soil. This creates a perched water
table just like a well-built green, where
water does not move into the coarser
material until the pull of gravity exceeds
the capillary attraction in the small
pores of the new layer. Since this layer
is thin, the surface may remain wet for
an extended time. When sand is laid
over soil, however, water is absorbed,
but at a slower pace.

Where infrequent sand topdressing
has created alternating layers of sand
and organic matter, future maintenance
operations should be keyed to eliminat-
ing these layers. The old practice of
spiking the greens could be revived.
These machines put many small holes in
the surface that will breach any shallow
layers and give new root growth a better
opportunity to penetrate. If spiking
precedes topdressing, there is a better
than even chance that some of it will
be dragged into the small holes to main-
tain their integrity. Any shallow com-
paction by the spike tips will be mini-
mized by the sand. Spikers are fast,
easy to operate, easily fit into a sanding
program, and do not disturb putting
surfaces to any extent.

Greens that have been retained in
the sand/soil/peat mode are certainly
as up to date as any. They have per-
formed up to the requirements of the
golfers playing on them, or else the
maintenance operations would have
been changed by someone long ago.
Credit must be given to the super-
intendents who have accomplished this
in spite of the changes in the criteria for
putting speed within the last 10 years,
not to mention peer and publication
pressure.

The evolution of sand quality and its
use in construction is paying dividends
today. Properly graded sand and high-
quality organic matter, blended accord-
ing to specific laboratory-derived recom-
mendations, are producing very playable
greens from the outset. These greens are
receptive to well-played shots, and they
respond positively to good maintenance
operations. They are not an automatic
success, but they produce the best
playing quality attainable under present
conditions. And light, frequent top-
dressing with the same mixture or with
sand alone keeps them that way.






able water is that water held by soil at
tensions (also known as suctions or
pressures) between 1/3 and 15 atmo-
spheres. In applying this concept of
available water, we need to recognize
that on a warm, sunny day, plants
typically begin to show signs of wilt
when they have used up only one quarter
to one third of the available water in
the soil. By this standard, the contri-
bution of peat to the plant-available
water supply in six inches of an 8:2
sand-peat blend with a bulk density of
1.3 g/cc ranges from approximately
0.2 to 0.5 inches of water. Even at a
moderate to high transpiration rate of
0.3 inches of water per day, this is a
significant contribution, because it rep-
resents 0.7 to 1.7 days of additional
readily available water.

Chemical Properties of Peat

Laboratory testing of sands and peats
for green construction focuses entirely
on physical properties and conveys the
idea that peat is chemically inert. Peat,
in fact, imparts certain chemical proper-

ties that have a strong bearing on the
performance and management of USGA
greens. Peat has very high pH buffering
action, retains calcium, magnesium, and
potassium in exchangeable forms, and
has the capacity to form chemical com-
plexes with certain micronutrients.
Because of the very high pH buffering
capacity of peat, the pH of the peat
determines the initial pH of sand-peat
mixtures. As shown in Table 2, this
means that such mixtures may initially
have pH values anywhere from 3.1 to
about 7.6. To put this in perspective,
a pH range of 6 to 7 is generally con-
sidered optimum for most grass species.

Sands are noted for having very low
cation exchange capacities. Thus, they
contain relatively small amounts of
calcium, magnesium, and potassium
ions, and allow for rather high leaching
rates of these nutrients. Peat is very
effective in increasing soil retention of
calcium and magnesium, but consider-
ably less so for potassium.

To illustrate this point, we leached
fertilizer potassium from three columns,
one containing pure sand, one with an
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8:2 sand-peat mix, and the third with an
8:1:1 sand-peat-silt loam mix. We first
leached with the equivalent of four
inches of distilled water and then with
four inches of tap water containing sub-
stantial amounts of calcium and mag-
nesium. The results are shown in Figure 1:

Potassium readily leached from pure
sand, regardless of the type of water
applied. Tap water removed more than
one-half the potassium from the sand-
peat column, but only about one-third
of the potassium from the sand-peat-silt
loam column.

These observations reflect that ion
exchange sites on soil minerals show
less preference for calcium and mag-
nesium than do the sites on organic
matter. Thus, from the perspective of
potassium leaching, peat alone is not
an ideal amendment for sand-based
greens.

Peat further affects turfgrass nutrition
through formation of chemical com-
plexes with copper, iron, manganese,
and zinc. Complexation of these nutrients
generally reduces their plant availa-
bility, and becomes more extensive as
soil pH rises to 7.0 or above.

Peat may be up to 99 percent organic
matter, but it generally contains variable
amounts of mineral matter in the form
of sand, silt, and clay (Table 2). Ash
content of peat indicates mineral con-
tent, but the two are not the same. Ash
contains substantial amounts of car-
bonates formed with metallic ions in
the peat during combustion. OQur experi-
ence is that about 20 percent of ash con-
sists of carbonates and the remainder
is sand, silt, or clay particles. The sig-
nificance of a high mineral content in
peat is tied to its biological properties.

Biological Properties of Peat

In terms of the numbers and kinds
of microorganisms present, peat is
biologically as active as many mineral
soils. The biological stability of the peat
itself is of much greater concern. Like
any other organic material, peat is a
food and energy source for micro-
organisms, and it decomposes, but we
don’t know how fast in USGA greens.
Under laboratory conditions it takes
anywhere from one to five years for
one-half of the peat to decompose.
Assuming similar biological half-lives
of peat in USGA greens, the conse-
quences are illustrated in Figure 2. For
peat with a half-life of one year, only
about 4 percent of the peat added re-
mains five years after green construc-
tion. With a five-year half-life, one-half
the peat remains after five years.












Pickup Truck

One pickup truck is needed on almost
every golf course for transportation and
moving purposes.

Power Sod Cutter

At least one power sod cutter is
recommended.

Heavy-Duty Wood Chipper

A heavy-duty wood chipper will prove
exceptionally helpful at every golf
course that has a reasonable number of
trees.

Trencher

One trencher is needed for drainage
and other installations.

Small Equipment

Three or four hand rotary mowers,
three or four weedeaters, two power
bunker edgers, one clubhouse reel
mower, etc., are minimum requirements.

Slicer/Seeder
For use on heavy wear areas.

Fairway Vertical Mower

Depending on area and grass type, a
self-propelled vertical mower or inter-
changeable attachment is needed for
overseeding purposes, especially on
those golf courses with fairway thatch
problems.

Tree-Pruning Equipment
This to include one or two chain saws,

extendable pole saws, and regular
pruning equipment.

Shop Equipment

To include bedknife and reel grinders,
table saws, a steam cleaner, air com-
pressors, a small hydraulic hoist, a
welder, paint sprayers, drill press, and
many other pieces of equipment vital to
golf course operations.

Irrigation Equipment

Equipment needed for irrigation and
pumping stations will vary according
to the type of system in operation. If
any tools are needed to operate the
irrigation system, include them in this
list.

Miscellaneous Hand Equipment

This area covers shovels, picks, cup
cutters, rakes, and all other small items
needed for regular golf course mainte-
nance.

Because of regional variations, this
list may not include all the equipment
your club might require, or it may
exceed the necessities of your area, but
it is suggested as a basic list of equip-
ment required for maintaining a nine-
hole or 18-hole golf course.

If you wish to streamline your mainte-
nance operation and derive maximum
benefit from your maintenance staff,
equip them with the necessary tools to
provide the maintenance results expected
by the membership.

Answering the Most-Asked Questions
About the Golf Course Pump Station

by KEITH McLAIN INC.
Houston, Texas

and water rushes forth. The water

is projected across the greens,
tees, and fairways, sustaining the life of
the turf. The value of water to golf
course maintenance cannot be over-
stated. Without functioning irrigation
systems, most courses would cease to
exist. Water is the life’s blood of a golf
course. The irrigation lines to the
sprinkler heads act as the circulatory
veins and the pump station as the heart
of the system.

THE SPRINKLER heads pop up

What comprises a typical
pump station?

The irrigation needs of each golf
course are as individual as the courses
themselves, but the average station
consists of a jockey pump, two booster
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or main pumps, a hydropneumatic tank,
a control valve, and a controller. The
jockey and booster pumps can be verti-
cal turbine or centrifugal pumps. The
simplest explanation describing the two
types of pumps would be: A vertical
turbine pump sits below water level
with the motor above water level. The
bell-shaped pump is at the end of a
standard six-foot column. It has multi-
stage impellers creating pressure that
forces the water up the pump column.
With a centrifugal pump, both the pump
and motor sit above water level and
have a suction pipe with a foot valve
and intake screen going into the water.

The different components are situated
on a steel base or concrete slab near a
lake or pond. Each part contributes to
the overall purpose of bringing a con-

trolled water supply to the irrigation
system.

A jockey pump is a small pump,
usually with a 10- to 25-horsepower
motor, that maintains irrigation line
pressure. It allows for minimum power
use without the expense of a booster
pump. The jockey pump is the first
pump to come on. It begins the job of
supplying water while maintaining
pressure. When more water is needed,
the booster pumps come on.

What does a booster or
main pump do?

A booster pump is a pump with a 50-
to 125-horsepower motor. Most pump
stations generally have two, but it varies
according to the demands of the golf
course. Booster pumps force water from















