














alleviating moisture stress. This has been shown
to be more effective if accompanied by air
movement, Covering greens with artificial
screens or other type mulches during the winter,
and topdressing heavy in the late fall has been
effective in preventing serious injury from low
winter temperatures and desiccation.

Soil and Ecology

Soil plays one of the major roles in support-
ing turfgrass growth and therefore is a key
aspect of turfgrass ecology. It is composed of
mineral matter, organic matter, air, and water.
The functions of soil are to provide an environ-
ment for the development of roots and to supply
the necessary mineral nutrients, water and oxy-
gen. The basis for sound turf culture begins
with the soif-root environment. Roots require
nutrients, water, oxygen, a suitable soil tempera-
ture, and a favorable pH range for growth. Any-
thing which affects these variables ultimately
determines the health and survival of the plant.

Roots need oxygen to grow. This is supplied
by the soil air, which is composed of oxygen
and carbon dioxide. The amount of air present
is dependent on the nature of the soil pores.
The percentage of oxygen and carbon dioxide
is governed by the respiration of piant roots and
microorganisms, which use oxygen and produce
carbon dioxide, and by the exchange of air be-
tween the soil and the atmosphere. Soil aeration
refers to the process of replacing soil air by
atmospheric air and is brought about mainly by
diffusion. Air in well aerated soils is similar to
atmospheric air, whereas poorly aerated soils
contain higher carbon dioxide levels and lower
oxygen levels. Plant growth under poorly aerated
soil is probably limited by low oxygen rather
than high carbon dioxide levels.

So far it has been difficult to determine opti-
mum soil air levels for turfgrass growth. How-
ever, uptake of water and nutrients is often
decreased by poor aeration. Fortunately, grasses
appear to be more tolerant of poor soil aera-
tion than many other plant species.

Poor aeration also affects microbial activity.
Rapid decomposition of organic matter, organic
fertilizer, and thatch is slowed. The bacteria that
convert ammonia and organic forms of nitrogen
to the nitrite form which the plant absorbs is
also inhibited.

Adequate soil water is needed for healthy
turf. Like soil air, soil water is dependent on the
nature of the pore space. When water is lacking
the turf will obviously wilt. Too much water
limits air diffusion and plant roots suffer from
lack of oxygen. Plant growth is usually char-
acterized by a yellowish-green color due to the
leaching of nitrogen or reduced availability of
iron. Excessive water in the soil also enhances

disease activity, since most turfgrass disease
fungi are favored by moisture. Compaction too
is more severe when soils are overly wet.

Controlling water in the soil then becomes
important to turfgrass ecology. lrrigation and
drainage are generally the principle means used
to control soil water. An irrigation system de-
signed and installed properly, and managed in-
telligently is a must. Good surface and internal
drainage should be incorporated into all portions
oi the golf course wherever possible. Where this
cannot be accomplished artificial drainage should
be installed.

Since soil under golf course conditions re-
ceives heavy traffic, compaction affects soil-root
ecology. Soil compaction is detrimental because
it decreases pore space and destroys aggrega-
tion. This in turn restricts the amount of air and
water available to plant roots and slows internal
drainage. Relieving compaction by aeration and
incorporating soil amendments that resist com-
paction will help alleviate conditions caused by
heavy traffic.

Soil temperature is also ecologically impor-
tant. Minimum, maximum, and optimum soil
temperatures for turfgrass growth follow closely
that of atmospheric temperature. Many micro-
bial processes in the soil are influenced and
controlled by soil temperature. Again, organic
matter decomposition and nitrogen transforma-
tion are critical ones affected.

Management and Ecology

Maintaining turfgrasses used on golf courses
to meet the demands of today's players re-
quires the use of many management practices.
Since these practices influence the environment
of turfgrass greatly, they become an essential
part of turfgrass ecology. Indeed, some manage-
ment techniques are so critical that an indi-
vidual turf specie could not be used for golf
turf without them.

We have already seen that syringing, control
of thatch, and relieving compaction are all man-
agement practices that improve the environment
of the grass plant. The following are others that
influence good quality turf.

Heights and frequencies of mowing affect the
vigor of turfgrasses. However, it is the size and
morphology of a grass specie that determines
mowing practices. Turfgrasses that produce
stolons and rhizomes will tolerate closer mow-
ing than will a bunch type grass. Furthermore,
grasses that produce an upright growth habit
cannot be clipped as low as grasses that pro-
duce many leaves near the soil surface.

Clipping upright grasses such as Kentucky
bluegrasses, fescues, and ryegrasses, especially
during hot weather, causes a depression of
roots, rhizomes, and top growth. This weakens
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Irrigation

The distribution of water from manually-
operated greens sprinkiers proved exceedingly
uneven. Both range and spreader nozzles were
l4-inch, and spreader nozzles caused rapid
flooding close to the sprinklers while little water
reached inner areas of greens. Smaller, single-
nozzle sprinklers, purchased in 1968, gave a
more uniform pattern, minimized flooding, and
generally permitted irrigating on alternate days.
Less excess water was applied, and there was
a longer period for drainage between irrigations.

Drainage Test

For evaluation of drainage on various greens
and the effect of drain systems installed, a
procedure was evolved to obtain quantitative
data. Basically, it consisted of making several
holes to six-inch depth in the green with a 3/4-
inch diameter, push-type soil sampling tube.
Free water in the upper soil (especially the sand
layer) seeps into the open hole and its depth
is measured one to two hours after the holes
are formed. Since sprinkling gave uneven satu-
ration of greens, most comparisons were made
18 to 24 hours after heavy rain with 12 holes
for each green or portion tested. For evaluating
drainage conditions with sprinkling, more holes
are needed to obtain a more complete pattern.

Drainage installations

Several inexpensive means of greens drain-
age were attempted over a two-year period.
Since the native subsoil under a few greens
was nearly pure sand, there was a possibility
that dry wells would be effective. A portion of
No. 2 green was treated by making holes of
114-inch diameter reaching into the subsand
and back-filling with pea gravel. The holes, on

3-foot-square spacing, were made with a ham-
mer-driven soil sampling tube. Drainage was
improved (see Table 1) and subsequently all of
No. 17 green was similarly treated, using holes
of 2-inch diameter at 4-foot triangular spacing.
The upper two feet of each hole was made with
an auger powered with a generator-driven siow-
speed electric drill, and the remainder by water
jetting. The jetter consisted of thin-walled con-
duit tubing of 114-inch diameter with a 14-inch-
diameter nozzle at the bottom, and utilized
water under pressure from sprinkler coupler
valves.

Other drain systems installed were as follows:

No. 13 Green — Perforated plastic pipe
{(114-inch nominal-size) in 2-inch-wide by 8-
inch-deep trenches on 6-foot spacing. The
perforated pipe was surrounded with pea
gravel top-dressed with sand.

No. 14 Green — Slots (8-inch deep by 34-
inch wide) made with a modified commercial
trencher on 6-foot spacing, backfilled with
gravel and top-dressed with sand. Individual
slots were drained by 1l4-inch diameter dry
wells extending into sandy subsoil at a depth
of 4 to 5 feet at intervals of 12 to 15 feet.
The sod was not stripped over the trenches,
but the cuts essentially heaied within two
weeks, and the green was never taken out of
play. Two attempts to cut slots with a chain
saw failed because it became dull after cut-
ting a few feet.

Nos. 1, 3, 4, 9, 10, and 18 Greens —
Three-inch perforated plastic pipe main line
with l-inch perforated laterals in herringbone
pattern at 18-foot maximum spacing. All pipe
was placed in 4-inch wide by 20-inch deep
trenches, surrounded by rock averaging over
L,-inch diameter, covered with a filter of
graded gravel and top-dressed with sand.

TABLE 1. Water depths in shallow test holes on three dates.

1-68 1-69 12-69
Green*  Water Depth  Green* Water Depth  Green*  Water Depth

- - 1U 29" 1P 0.0”
2u 2.5" - — 2U 2.5

2w 0.0 - — 2w 0.0
3U 1.5 -~ - 3P 0.0
- - U 1.9 9P 0.0
— 14TW 0.1 14TW 1.7

17W 0.1 17W 0.2 17W 0.0

18U 3.8 18U 3.8 18P 0.1

*Letters following Green number indicate treatment at the time of measure-
ment. U—undrained; W—dry wells; P—perforated pipe; TW—gravel-filled

slots plus dry wells.
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Business Aspects

Generally speaking, people who purchase
ornamental plants have little appreciation for
the relationship between price and quality of
the plant. Further there is a widespread belief
that landscaping information and landscape
plants are free to hand on from neighbor to
neighbor, and that these items have little rela-
tion to any specific business structure. Rather
than luxury items, ornamentals should be clas-
sified as essential to environment.

Further, the value of the ornamental in-
creases; does not depreciate. Of course we
recognize that this depends on good manage-
ment, and this is where ornamental horticul-
tural research and extension programs have an
influence. The importance of agricultural eco-
nomics research and extension programs lies in
determining ways and means of improving busi-
ness aspects of ornamentals production and in
providing data on the value of these plants in
the environment.

The value of ornamental plants is partly
aesthetic and difficult to assess in terms of
money, and partly economic, since it involves
the value of fertilizers, irrigation systems, pest
control practices, mowers, and maintenance
equipment, and requires service by specialists.
All of this (value of ornamental plants) is agri-
culture’s contact with tourism, an increasingly
important aspect of the economy in many parts
of the country, and one which has direct impli-
cations with golf and golf course facilities.

The production and use of ornamental plants
in the United States is a far larger and more
important series of interrelated activities than
agricultural economists have recognized. A Penn-
sylvania turfgrass survey conducted by the
Pennsylvania Department of Agriculture indi-
cates that turfgrass (flowers, shrubs, and trees
not included) was the largest single agricultural
enterprise in the state, equal to 639 of the
total cash receipts from the sale of all agri-
cultural products. We need to recognize the im-
portance of information of this type concerning
ornamental plants.

A Further Resource

Much has been said concerning the value of
projects involving ornamental plants as a means
of promoting more rapid recovery from mental
and physical illness. A patient who has the de-
sire to recover because he has something en-
joyable to do, such as a job to accomplish,
often has a better rehabilitative record than a
patient who has lost interest in life. Although
not everyone is interested in ornamental plants
and in natural beauty, most individuals ap-
preciate flowers and foliage plants and are con-
cerned about their preservation and culture.
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Perhaps something about the fragile nature of
a plant makes the patient want to protect and
nurture it, and in so doing, gain strength and
satisfaction for himself. Whatever the reason,
sufficient evidence exists to indicate that the
concept of therapy through use of ornamental
plants is a vital force, and that this procedure
should be further researched. Horticulturists,
along with medical doctors, psychologists, psy-
chiatrists, sociologists, and landscape architects
should be encouraged to develop projects and
procedures involving ornamental plants for use
in recovery programs with patients with different
medical backgrounds and prognoses for re-
covery.

Summary

We are thus witnessing the development of a
new concept involving the importance of orna-
mental plants in our environment. Plant ma-
terials, placed in accordance with up-to-date
concepts in landscape design, modify the en-
vironment so that the mood of the individual
is affected. Frame of mind and state of feeling
are influenced by our surroundings, for better
or for worse. We should make every effort to
see that our surroundings contribute to the
betterment of man.

In order to accomplish this, the art of orna-
mental plant use must be co-featured with the
science of plant culture. Anyone who enjoys the
beauty of landscape plantings should recognize
the importance of imaginative uses of plant
materials in enhancing our environment.

Characterization of business and economic
aspects of ornamental plant production and use
is essential in planning for future needs. The
potential for service is great. Shortsightedness
in preparing for the challenge ahead would be
tragic.

Finally, the importance of ornamental plant
use is not only to be identified with group
response, but it also can become highly per-
sonal, as evidenced through horticultural ther-
apy.

In all our effort to feed, clothe, and house
ourselves we must not jeopardize our future by
failing to satisfy our hunger for natural beauty.

Green Section Staff Change

A. Robert Mazur, Eastern Agronomist with the
Green Section Staff, has resigned and entered
the University of lllinois where he plans to con-
tinue work toward a Ph.D. degree. Mazur joined
the Green Section Staff in 1968 after com-
pleting his MS studies at the University of
Rhode Island.


















