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Recognizing the need to develop a research agenda for the balance of this
century, the national golf associations have pooled their collective experience and thinking to develop a working research agenda that can and
will be implemented by different organizations. The game of golf will be well
served.
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Nothing on earth is permanent.
Our world is in a
constant state of change, and obsolescence results from
an inability to adapt to that change. In fact, our survival is
predicated on our ability to keep up with and adjust to
the change going on around us.
Such a time is upon the world of golf in the United
States. Golf has been changing since the game was introduced to this country, and the rules and conditions for
play have kept pace through the changes. Now, however, the combined challenges of energy shortages and
restricted water supplies could create a greater change in
the world of golf than any single factor since television
coverage of major events.
We know quite a bit about the impact of restricted and
expensive energy supplies, but we have ignored for too
long the threat of restricted water use because it is assumed that there is plenty to go around. Nothing could
be further from the truth.
Less than one percent of the world's total water supply,
359 quadrillion gallons, is usable by man. By the year
2000, the demand on the world's per capita water supply
will increase by 33 percent because of greater population
alone, according to the President's Water Council 1978.
Faced with increasingly restricted potable water supplies and inflating maintenance costs, our research efforts
must anticipate these limitations. Our immediate goal
should be researching and developing techniques for
replacing all potable water supplies used for turfgrass
maintenance
with non-potable
water. Our long-range
goal should be maximizing water conservation and developing minimal maintenance turfgrasses.
The use of effluent or discharge water is not new to the
golf industry, but its use generally has been grudgingly
received. It may, however, be the best technique, if not
the only alternative, in the long run. In a time of "priority
use," non-potable water systems may be the only way a
golf course can maintain control of its own destiny.
The Allied Associations of Golf recently addressed the
problems facing golf in this changing world. Its major
concerns, the ever-increasing cost of maintenance, shortages of water and energy, a decline in construction of
new courses and the need to upgrade existing ones, have
put new emphasis on golf course design, maintenance
practices and turfgrass research.
The Allied Associations of Golf are the American Society of Golf Course Architects, Club Managers' Association of America, Golf Course Builders of America, Golf
Course Superintendents
Association of America, Ladies
Professional Golf Association, National Club Association,
National Golf Foundation, Professional Golfers Association of America, the PGA Tour and the United States Golf
Association.
The Allied Associations of Golfs Subcommittee
on
Technical Research compiled the following list of research
objectives to be addressed by the national golf community through the 1980s. Work in some of these areas
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already is progressing, but more research and study lie
ahead.
The priorities are, in order, reducing significantly the
need for potable water on turfgrasses; developing grasses
that will adapt to brackish, recycled or otherwise
marginal-quality water; improving water utilization of turfgrasses; developing grasses that require minimal maintenance and are pest-resistant, winter-hardy and traffictolerant, and improving grass varieties through modern
scientific methods.

WATER PRIORITIES
Water comprises about 90 percent by weight of the
essential raw materials required for a turfgrass plant's
growth, yet we know very little about actual turfgrass

Treated sewage water from an effluent plant (top picture) can be a great
water source for irrigating purposes. Low water levels in reservoirs
(lower picture) reflect continual water shortages.

water requirements.
We must determine all turfgrass
plants' specific water requirements and the degree of
water stress at which reductions in growth become significant.

Improved Management Practices
Once water requirements of various cultivars are determined, we must develop techniques that conform to
various climates. We also must research' the use of wetContinued

71

GAME-PLAN

from p.

71

ting agents and antitranspirants.
Little is known about
their effect on plants under stress from high temperatures
and humidity or the climatic extremes that result in desiccation during severe periods in late fall, winter and early
spring.
Utilization of the Irrigation System for Pesticide and
Nutrient Applications
The irrigation system is basically a distribution system,
and therefore a natural and inexpensive conveyor of
soluble materials when they are injected into the system.
As new non-potable water sources are developed, the
installation of separate transport lines for golf course irrigation water and potable water for human consumption
will make this method workable and more attractive to
golf courses.

Part of a nationwide campaign to accurately portray the role of golf within
nature's water cycle, this logo is the
symbol of the beneficial part played by
golf in recycling water. The national
golf community,
represented
by the
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The Identification of Supplemental Water Sources
The primary possibilities currently are effluent water,
recycled water, runoff rainfall, and water from air conditioning systems,
swimming
pools, brackish water,
sloughs, and similar sources. These must be developed to
ensure that golf courses retain access to water on their
property. Golf also needs its fair share of water from
normal sources until researchers develop grasses able to
survive with little water and tolerant of marginal nonpotable waters.
Utilization of Treated Sewerage Effluent Water for Turf
Irrigation
Waste water effluent disposal is a worsening problem
in many cities throughout the country. This water, once
initially treated, could be distributed on turfgrass, providing several benefits. It would immediately dispose of
millions of gallons of water each year on an

Allied Associations'
Research
Task
Force, is actively promoting the display
of this logo all over the country. The
message is simple: Golf is not part of
the water problem - it is part of the
solution.
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environmentally-sound
basis and provide inexpensive irrigation water for golf courses and green areas.
The turfgrass industry must tell the media, the politicians and all who will listen that we play a vital role not
only in protecting water resources but actually in improving them! land is the best and cheapest filtration system
in the world. The turfgrass industry has the potential to
become not a user of potable water but a converter of
secondary water.
Every possible technique should be used to point out
to turf managers why they should use less water. Each
golf course must be led toward the eventual acceptance
of effluent water. Every golf course should embark on a
program to somehow tie in to effluent irrigation as soon
as possible.

GRASS PRIORITIES
This project will be a lengthy one. It is a multi-faceted
team effort to improve all known turfgrass species presently used in golf. It will include a world-wide search for
cultivars exhibiting minimal maintenance characteristics
important to golf. New selections will be preserved in a
central germ plasm bank for use in improving each species and developing superior cultivars for special environments.
Plant cell and tissue culture is a recent and exciting
alternate approach to the selection of naturally occurring
plant variants and the generation of plant mutations
through the use of mutagens. This process of inducing
genetic variation and recovery at the cellular levp.I has farreaching potential. large numbers of cells can be genetically altered and screened for desirable qualities in the
laboratory, without the tedium of testing. For example,
heat-tolerant single cell lines of bentgrass could be isolated and rapidly tested for their potential in areas where
existing lines of bentgrass formerly could not be grown.
Among the important characteristics sought in new
cultivars are tolerance of drought, salt, wear, extreme
temperatures and close mowing. They must have minimal nutrient requirements and be pest resistant. Dwarf
varieties also are desirable ..

Drought Tolerance
Experience has shown that when water shortages occur, golf courses rank extremely low on the priority list.
The August 20, 1979 issue of Forbes magazine reported
that we used 270 billion gallons per day in 1960, 370
billion gallons per day in 1978-79, and estimated that we
would be using 422 billion gallons per day in 1985 and
approximately 563 billion gallons per day by the year
2000. Golf course water supplies already have been
restricted in many parts of the country.
Experts say that there is enough water to support the
nation for generations, but it is being squandered by
inefficient management so that potable water is running
short in many areas. For the turfgrass industry, particularly recreational turf, the implications are far-reaching.
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Water availability for golf and other recreation/
ornamental turfgrass uses will always be at the bottom of
the priority list as long as they use potable water. This has
little to do with economics, in spite of the fact that golf is a
multi-billion dollar industry, but with the concern for
providing sufficient water supplies for personal consumption and sanitation.
The fact that golf clearly deserves a better place in the
priority line because of the many who depend strongly on
it for recreation or livelihood further emphasizes the need
for the industry to rely on non-potable sources for nonclubhouse needs. It is critically important for golf to confront the problems head-on by finding grasses that will
thrive on minimal water and be tolerant of environmental
stresses. We must encourage research that will enable us
to enjoy golf despite water and energy limitations.

Salt Tolerance
The search for salt tolerant grasses is very important
not only to the future of golf but also to home lawns,
parks, roadsides and other green areas throughout the
nation. Salt-tolerant turfgrasses also could provide cover
for much bare acreage throughout the United States.

Once the right kinds of grasses have been developed,
the golf course should be a thing of the past.

such a sight on

Minimal Nutrient Requirements
We must direct our research toward grasses that will
persist with minimal nutrients. Nitrogen is the most important element and, besides the cost of the nutrient
itself, it affects machinery use, labor, irrigation and other
programs involved in fine turf culture.
Since 1960, maintenance costs have risen 350 percent, mostly due to rising labor costs. Unless maintenance
costs can be reduced, many golf courses will fold and all
areas of the turfgrass industry will suffer.

Dwarf Varieties and Varieties Tolerant to Close Mowing
For golf, varieties that can withstand close mowing are
essential. Dwarf or slow-growing cultivars would be especially valuable. less mowing means less wear-and-tear
Continued

73

GAME-PLAN

from p.

73

and, therefore, longer life for mowing equipment. Dwarf
or slow-growing cultivars also may produce less thatch
than those now used.
Heat and Cold Tolerance

We need improved heat tolerance in the cool-season
grasses and improved cold tolerance in the warm-season
grasses. Such improvements would enhance the potential for better turf in transition zones and in regions of
marginal adaptation.
We need bermudagrasses that will survive freezing
temperatures. Rapid-spreading zoysias would be equally
valuable for transition zones. The development of improved cold-tolerant warm season grasses and heattolerant cool-season grasses would contribute substantially to more uniform conditions and a longer playing
season. Improved compatibility might also eliminate the
constant and costly annual overseeding programs.
With adequate funding, improved tee and fairway varieties could probably be developed in five to seven years.

Insects and other pests can prove a perennial
their superintendents.

chemical pest control methods, a system of Integrated
Pest Management (lPM) willbecome universally effective
and practiced. IPM technology can only succeed with
total commitment.
Government regulations have eliminated some of our
best weapons against insects, weeds and diseases. While
new products are eagerly sought, their development has
been slow due to strict governmental regulations on the
production and release of new chemicals. In effect, the
industry is more or less starting over in its search for
effective new pesticides.
Biological controls also require continued and accelerated study. These techniques are virtually unexplored in
turfgrass science. Yet, the long-range promise of inexpensive, long-lasting control of many serious pests may well
be within our grasp with more intensive investigations.
Finally, the training of leaders in the turfgrass field is
important to the continued progress and development of
the industry. Too few students are electing to pursue this
field as a career. Funds are needed to stimulate student
interest through graduate level research support.
The golf turfgrass industry faces a mammoth task in
making an orderly transition from high- to lowmaintenance grasses and management programs. Turfgrasses of the future, like the golf industry itself, will have
to be more competitive, especially against weed invasion,
water stress and insect attacks. For these reasons, it is
important for the Allied Associations to use all avenues of
influence and revenue in the realization of these goals.
Emphasis in the future must be placed on meaningful
research. During at least the past 10 years, the wheel has

problem for courses and

This period, in contrast to the 20 years often previously
required, is possible because of new technology.
Wear Tolerance

Recreational turf is also utilityturf; therefore, the search
for varieties that are wear-tolerant is vitally important to
all turfgrass facilities.Tougher grasses that can better withstand foot, golf cart, equipment and player damage are
needed.
Pest Resistance

An important characteristic in any plant is its resistance
to predators. Disease-, insect- and nematode-resistant
varieties will help ensure that golf is affordable in the
years ahead. The high cost of pesticides and the lack of
persistence in newer chemicals make it imperative that
we concentrate upon developing pest-resistant varieties.
By emphasizing development of improved turfgrass
characteristics that lessen our near-total dependence on
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Weeds are more out of place on the golf course than anywhere
The answer? Weed and disease-resistant varieties of grasses.

else.

been re-invented too many times. Research monies have
been fragmented and wasted and researchers themselves
have been unwilling or unable to keep up with their
contemporaries' work.
To solve these problems, we must consider the possibility of developing a computerized research databank.
There is a tremendous need for a literature review that is
up-to-date, easily accessible and relatively inexpensive to
the user. There can be no greater priority.
Continued
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There is a different timetable for each of these objectives. Some, like research on weed, disease and insect
control, will be ongoing projects of five to 10 years.
Because of the water shortage, accelerated funding is
now vital for quick results in the areas of selection and
breeding. For these research objectives to be realized in a
reasonable time, a cooperative and coordinated effort on
the part of all researchers and funding agencies is vital.
Attention should be focused on:
- The need for state-of-the-art computer and communications technology as research, management
and extension tools.
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- The need to upgrade the educational and communications processes throughout the industry to ensure that research project findings and recommendations will be adequately implemented and sustained.

- The need for effective communication throughout
all segments and levels of the golf community.
As Benjamin Franklin said, "When the well's dry, we
know the worth of water." Despite the challenges facing
it, golf is in a healthy position. As these goals are accomplished, the game will become even stronger.

•
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