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point where it is impossible to growa
healthy plant. When plants are not
healthy and strong, more chemicals
and more labor are required to
maintain the grasses.

Chemicals are necessary for healthy
plant grass growth, but their overuse
can be expensive and detrimental to
a good playing surface. In my
opinion, many golf courses depend
too much on chemicals. Some turf
managers have begun to believe in
them as cure-alls for their problems,
and they overlook the basic opera-
tions listed above. Preemergent
crabgrass control programs are a
case in point. People become so con-
cerned with the potential problem
that they forget that the main objec-
tive is to provide a quality playing
surface. Because they fear crabgrass,
they neglect aeration. Long before
preemergent weed controls were
available, turfgrass specialists knew
that the best approach to weed con-
trol is to grow healthy turf.

The preemergent dilemma has
become worse because some of these
materials also control Poa annua.
Therefore, when late summer pre-
emerge applications are made to stop
Poa annua germination in the fall,
the fall aeration and overseeding is
cancelled and two more important
basic operations are omitted. The
overuse of chemicals is wasteful and
costly. Pre-emerge herbicides re-
portedly shorten the root system of
permanent grasses, thereby making
the area more susceptible to weed
invasion. Preemergence weed control
chemicals may cost clubs more than
the prices indicate.

Fungicides are necessary on putt-
ing surfaces, and the cost of a sound,
efficient fungicide program is well
worth the investment. This item
should not be cut to the point where
only a curative program can be
followed.

. Fertilizer and water. These items

have been placed together for a very
important reason. They are both
essential to planned plant growth.
For a quality putting surface, apply
only enough fertilizer to provide a
growth rate of the grass to keep
apace of the traffic imposed upon it.
Only enough water is necessary to
keep the grass alive — any more is a
waste of money. .

Improper use of water and fertilizer
is mostly responsible for the decline
of playing surfaces in the past 20
years. Clubs that believe in the
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philosophies that “dark green is
good” or “the greens must be soft
enough to hold a shot upon impact”
are the clubs that could quite possibly
realize a substantial saving in greens
maintenance by reevaluating their
priorities. Should greens be beautiful
in color but mediocre in playing
quality or merely good-looking and
of very good playing quality? If cut-
backs are necessary, costs can be cut
on portions of the golf course other
than the putting surface. The areas
“through the green” and “hazards,”
as the Rules of Golf define them,
bear close examination. The area of
the course that is second to the
putting surface on the priority list
would be the fairway. Fairway
grasses should be closely mowed,
lightly fed, and sparingly watered.

OME CLUBS, in an economy move,

'are greatly reducing the fungicide
program on fairways. They apply cura-
tive rather than preventive fungicides,
the rationale being that it is less expen-
sive in the long run to overseed severely
damaged areas in the fall than to treat
regularly with fungicides during the
year. One club dropped a $25,000 fungi-
cide program in favor of a $6,000 seed
bill. This, however, is not recommended.
Studied fungicide applications are
necessary in a well-rounded manage-
ment program.

Mowing large expanses of fairways
can be very costly over a season. It is
possible that savings can be made by
checking with widths of your fairways.
In my view, a landing area over 40 yards
wide is generous, but there is little
reason for the entire fairway to be this
wide. The landing areas for the high-
handicap players could be this wide,
but fairways in the 225- to 275-yvard
range could be narrowed so the low-
handicap golfers have to work to better
control their shots. Fairways may also
be narrowed at the greens, and the
rough can be brought in tighter around
the greens. By eliminating areas pres-
ently mowed as fairway, savings can be
realized in fuel, labor, seed, fertilizer,
irrigation, and equipment. The fairway
acreage reduction can be significant
and the mowing requirement reduced
when areas are mowed as rough once a
week or less as opposed to being mowed
three to five times a week, if they are
maintained as fairways.

In some cases, roughs can be main-
tained at a slightly higher height of cut
and mowed as needed. Several clubs
report savings when out-of-play areas

and areas that rarely come into play
have been completely removed from the
maintenance schedule.

EES ARE THE next priority item.

They should be firm, level, and
closely mowed. Other than that, they
can be treated much the same as fair-
ways. The frequency of mowing and
height of cut will be the most noticed
items on the teeing area. Fungicides and
herbicides are good programs if budget
is adequate, but overseeding and
moderate amounts of fertilizer and
water should be budgeted annually.

Bunker manicuring is a tremendous
expense at some courses. This is a
development in the last two decades
that came along at the same time as the
“grass must be a dark, lush green to be
good” philosophy. Many man-hours
have reportedly been saved on bunker
management by allowing the grass
around the bunker to grow to rough
height, by creating and maintaining a
lip as a result of moving sand down and
away from the bunker edge as opposed
to frequent mechanical edging. Reduc-
ing the raking schedule of bunkers to
once a week can help save money. Con-
sider placing the burden of maintain-
ing the bunkers on the players. By
reducing required maintenance in
bunkers, savings could be significant.
Complaints about not having a perfect
lie in the sand should not carry much
weight if the club is pressed into cutting
maintenance costs.

Off the playing surface, a tremendous
saving can be realized by purchasing
good, reliable, multi-purpose equip-
ment that can save labor. Good equip-
ment requires good care. A well-paid,
well-trained mechanic who operates
with a good repair parts inventory can
help save money for the maintenance
budget.

OLF COURSES are notorious for

using part-time or seasonal help.
This is false economy because the golf
course superintendent is forced to hire
and retrain new workers annually. It
takes several months to train a worker.
Worker pride can save the club a con-
siderable amount of money. Pride stems
from permanent employment.

The economy no doubt has had its
effect on golf course budgets. All
phases of the club’s operations are being
scrutinized very carefully. For the sake
of the game of golf, we can only hope
that the flowers and extra manicuring
will go before the playing conditions
are sacrificed.


















manipulation in cell or tissue culture.
Table 2 lists those turfgrass species
which have been shown to produce
callus and/or plantlets.

UTILIZATION OF CELL
AND TISSUE CULTURE
TECHNOLOGY

Avenues of use of cell or tissue culture
vary depending on the objectives
desired. Tissue culture is currently most
widely used to propagate plant varieties
rapidly. Although not used in turfgrass
species, numerous horticultural crops
depend on tissue culture as the principal
means of propagation.

Currently, a major application of cell
and tissue culture technology in addi-
tion to rapid clonal propagation in-
volves the improvement of the genetic
desirability of plant species. This can
be achieved in several ways. The most
widely used method involves induction
and screening of mutants at the cellular
level. This system involves the exposure
of aggregates or single cells to chemical
[i.e., ethyl metlanesulfonate (EMS)] or
radioactive (i.e., cobalt 60) mutagens or
maintenance of cultures over a period
of time which inherently results in
random mutations. This use of chemical
or radioactive mutagenic agents to
generate mutations in plants is not
unique to tissue culture. The generation
of mutations using these external muta-
gens has been used in various crop
species, including turfgrasses. However,
mutant induction in tissue culture pro-
vides the opportunity to mutate large
numbers of cells as well as screen for
desirable mutants rapidly. This screen-
ing process involves the application of a
selection pressure (chemical or environ-
mental condition) on the mutant cells in

order to separate non-mutants or
undesirable mutants from desirable
mutants. The actual method of this
selection process generally involves the
incorporation of a substance into the
media or location of the holding vessels
in a specific environment not usually
conducive to normal (non-mutant) cell
growth. Those cells showing resistance
grow in the presence of the selection
pressure and are later isolated. These
isolates are induced to form plantlets
which are usually representative of the
resistant cells and retain the desirable
characteristic originally selected for at
the cellular level. This system of
generating and screening for resistance
in cell culture has been demonstrated
in various crop species and is currently
under way in creeping bentgrass. Items
used in this screening process which
have been utilized for developing
resistance in other plant species include
fungal diseases (most fungi are associated
with a chemical toxin which is used to
select for resistance), salt concentra-
tions, antibodies, chemical toxins,
drugs, and environmental stresses.
Although this screening process may
appear straightforward, various com-
plications arise which limit widespread
application to all plant species.

In addition, cell and tissue culture
can be applied in other ways to improve
the desirability of plant species. Per-
haps the most popular and attractive of
these tissue culture techniques is somatic
(vegetative or non-germ origin) hybridi-
zations. Somatic hybridization has
generated widespread popular attention
to tissue culture. This technology
involves the fusion of plant cells in
culture and bypassing normal cross-
fertilization as the means of producing a

TABLE 2

Turfgrass Species which have been shown to produce Callus and/or
Plantlets using Plant Cell and Tissue Culture Techniques

Callus Plantlet

Turfgrass Species Induction Formation Reference
Annual Ryegrass yes yes 1,3
Tall Fescue yes yes 4
Creeping Bentgrass yes yes 3
Kentucky Bluegrass yes no 3
Common Bermudagrass yes no 3
St. Augustinegrass yes no 5
Rough Bluegrass yes no 2
Red Fescue yes no 2
Chewings Fescue yes no 3
Meadow Fescue yes no 2
Perennial Ryegrass yes no 2,3
Colonial Bentgrass yes no 2
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hybrid. Although somatic hybrids of
several plant species have been reported
in tissue culture, this technology will
undoubtedly require additional investi-
gation to play a significant role in crop
improvement. Other uses of plant cell
and tissue culture include induction of
haploid (one-half the normal chromo-
some number) plants and freeze-preser-
vation of plant cells (cryogenic storage)
at the temperature of liquid nitrogen
(-196C°).

Plant cell and tissue culture tech-
nology is not a substitute for other
techniques used to propagate or improve
the desirability of a plant species. It will,
however, be a part of the future develop-
ment and discovery of more desirable
plant species, including turfgrasses.
Current research efforts in creeping
bentgrass have established the necessary
prerequisites, which enables the use of
tissue culture techniques for improving
its genetic desirability. Continued
research efforts will determine the
extent to which plant cell and tissue
culture technology will play in the
improvement of various economically
important plant species.
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