











respect and to enjoy an enhanced challenge. In
the months and even years of preparation for a
major championship such as the United States
Open, they will have growing appreciation of
fine course conditioning. At the end of the
Championship the early scoffers will be the
proudest members, for when the Championship
is all over, the course is likely to be in the best
condition of its history.

This will come as a surprise to some who
pbelieve the old wives' tale about how tourna-
ments tear up courses. But listen to the
testimony of Ted Rupel. He was the golf course
superintendent at Cherry Hills in Denver when
the 1960 Open was played there. He wrote the
following in the publication of the superin-
tendents’ association called “The Golf Course
Reporter':

‘“As for the condition of the grass,
nothing could be better for the actual
playing area. it must be considered
that there are only 150 players in the
tournament, and that they hit the ball
so few times that the course gets a
rest. The biggest factor in the recovery
of the grass was that the use of golf
carts was suspended ten days before
tournament time, and that was very
favorable to the grass from a growing
standpoint.”

As | have said, we start by taking the
course as the architect designed it. Just a word
about this. Most American courses belong to
one of two principal schools of architecture—
the school which espouses position play for
every shot—that is, there is a prime position for
each shot, and any straying from it is likely to
be penalized. In other words, you play from A
to B to C, and the area for each shot is
restricted to some extent. That is the theory
behind the design of the vast preponderance of
courses in our country.

The other school of course architecture is a
small one. It theorizes that, when all is said and
done, the only thing that counts is the ultimate
objective—the green and the hole itself. This
school gives you considerable freedom on the
way to the green, but once you arrive in that
area you find the green and the hole protected
to the death. A leading exponent of this
philosophy was an amateur golfer and architect
of many years ago, Max Behr, who was runner-
up in the United States Amateur Championship
of 1908. He compared golf to certain kinds of
hunting, with the hole as the quarry, and he
believed in defending the hole almost with his
life.

There are some evidences of this phi-
losophy when the Masters Tournament is played
at Augusta National. Bob Jones and Dr. Alister
MacKenzie collaborated in designing Augusta
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National so that there would be ample room off
the tee for the average player, for Bob’s basic
belief was that *“The first purpose of any golf
course should be to give pleasure, and that to
the greatest possible number of players, with-
out respect to their capabilities. As far as
possible, there should be presented to each
golfer an interesting problem which will test
him without being so impossibly difficult that
he will have little chance of success. There must
be something to do, but that something must
always be within the realm of reasonable
accomplishment.”

So while the delightful Augusta National
course may seem rather loose and liberal off the
tee, it changes character and becomes severe on
and around the putting green.

Now let’s assume that the Championship
you're going to entertain is a major champion-
ship. That means the organization which con-
ducts it has some definite standards for setting
up the course. The major authorities are pretty
much agreed on the objectives to be reached—
that is, the USGA, the PGA and the PGA
Tournament Players Division, no matter the
name of the tournament. The principles apply
to all tournaments, though so-called minor
events usually cannot be given the same amount
of toving care. The major organizations seek to
have some continuity in conditioning from
tournament to tournament, from year to year,
so that deserving winners will be determined
and fair play served.

Early in the game of preparing for a major
tournament, the sponsoring organization, such
as the USGA, gets together with you on what
tees to use, how the fairways are to be outlined,
and how to treat the area around the putting
greens. This has to be done in detail. You can’t
just say that fairways should be 40 yards wide,
and let it go at that. You have to study each
hole individually, each shot individually, and
come to a decision on exactly where each shot
should be aimed—where the grass will be
fairway and where rough. You don't want to
favor one kind of player over another—you
don’t want to set up an advantage for, let's say,
the player who chronically hooks the ball over
the man who can control a fade. You want to
try to require all players to use every club in
the bag.

To give you a case in point, in the last year
of preparation for the 1964 U.S. Open at
Congressional in Washington, the USGA repre-
sentatives spent one full day in the preceding
fall in determining the lines and width of fair-
ways, or approaches to putting greens, and how
to treat the areas around the greens. This was
an 8-hour day in consultation with club of-
ficials and the goif course architect who was
helping Congressional in some remodeling.



Then, the next spring, after the grass
started growing again, sometime in April,
another full day was spent by the same
people—club, architect and USGA—in reviewing
and refining what had been done in the fall.
This, then, relates to just one aspect of pre-
paring the course—its design, its layout.

The professional Tour tends to defy this
sort of treatment, although such treatment is
sought for the tourpnaments comprising the
Tour. But the very nature of the Tour prevents
achieving consistency and uniformity. The Tour
starts in January and runs practically all year.
Tournaments are piayed over many different
kinds of terrain, on various kinds of turf, in
various climates, in all sorts of weather. The
player on the Tour must truly be a man for ali
seasons. Last January at Tucson the tempera-
ture was 20 degrees in the morning, and the
scheduled start had to be delayed 1% hours. In
such circumstances it is not possible to obtain
perfection of either design or of grooming, and
as you know, design and grooming interact
upon each other. The following week-end if
you watched telecasts of the Bing Crosby
Tournament at Pebble Beach, you saw players
lift balls in the fairways and place them within
one club-length of where they lay—very pre-
ferred lies. This is not pure golf as Old Tom
Morris knew it. It does violence to a basic
concept of the Rules of Golf, to play the ball as
it lies. But Pebble Beach is customarily very wet
in winter. This winter it has had a great amount
of rain. Thus, when piayers, caddies and
scorers—perhaps some marshals and press repre-
sentatives—walk on the fairways, their foot-
prints are likely to be quite deep in spots, heel
prints particularly. To try to dig balls out of
depressions one to two inches deep in the
fairway is not golf. So in such a condition a
lLocal Rule is adopted to provide relief, as
suggested in the Appendix to the Rules of Golif
bookiet.

This very diversity and complexity of
course preparation and course conditions week
after week throughout most of the year is one
reason why the heip of an agency such as the
USGA Green Section is needed. Our tourna-
ment contracts cali for the tournament spon-
sors to obtain competent outside agronomic
advice such as the Green Section provides. Now
some golf course superintendents don't relish
consultation with outside agronomists. This is
not a wholly unnatural reaction; the superin-
tendent knows his course better than anyone
else. It's his baby. But the best fathers in golf
course maintenance as in life are those who are
always open to new and better ways of raising
their children. The Green Section agronomists
deal with scores—even hundreds—of superin-
tendents. The Green Section men do not

profess to be super-superintendents. They are
scientists trained in course maintenance matters
who are able to communicate to you when
you're getting ready for that championship, not
only their knowledge but the practical experi-
ences of hundreds of other superintendents.
The wise superintendent welcomes back-
stopping of such professional calibre, especially
when it is impartial, with no axe to grind or
nothing to sell.

So now let's turn to the matter of pro-
ducing championship turf. Of course, it is not
within my competence to discuss how to do
this. | can only tell of some of the results
desired. Let’s look at the hoped for results in
broad general terms:

FIRST, THE TEEING GROUND

The grass on tees should be short—ideally,
about one-half inch, for both bermuda and
non-bermudagrass. Remember that iron shots
are going to be played on most of the short
holes, at least, and the player doesn’t want any
grass between the club and the ball, insofar as
that is possible.

Obviously, the tees should be firm and
level. 1 recail a U.S. Open in which the
superintendent of the course mistakenly
dressed his tees with too much sand rather
shortly before the tournament, and the footing
on some of them was quite bad. Ben Hogan
slipped on one while driving. His ball wound up
in the worst rough on the course.

SECOND, FAIRWAYS

The importance of close-cropped fairway
turf cannot be overemphasized. The possibility
of fluffy lies is to be avoided like the plague.
Players detest them, with good reason. The
fairways have to be brought along to a point
where players can show their true skill. This
means, among other things, a proper watering
program, and adherence to it.

THIRD, THE PUTTING GREENS

Firm, keen greens, on the dry side, provide
the best test, for both approach shots and
putts. You want the approach shot to stay on
the green only because of the skill with which
the player has struck it—not because the greens
are soft. The great tendency is to overwater in
order to keep them green. This is usually bad
for the long-term heaith of the turf. Soft
greens—‘‘puddings,” as one British player calls
them—do not reward the skitlful player over the
inferior. A sound program of using as little
water as possible can generally help produce
championship greens. As Fred Grau once said,
you play golf on turf, not on color.

FOURTH, THE ROUGH
In general, the rough should require a good
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recovery shot. Its presence should reward the
player who is skillful enough to stay out of it
and should exact some toll in recovery from the
player who plays into it.

I'm going to quote the specifications for
grass cutting which we send to all of our
tournament sponsors in our joint efforts to
provide good tests. They are based on specifica-
tions used by the USGA and developed over the
years from a foundation laid by a great man of
golf, Richard S. Tufts, of Pinehurst, who did
more than anyone | know to establish sound,
sensible standards for preparing courses for
championships. The figures in these specifica-
tions should be regarded as variable. For ex-
ample, although we talk about height of cut, we
all know that density of the turf is really more
important—but there is no common measure of
density. So here are the guidelines for height
and width of cut, for both non-bermuda and
bermudagrass turf:

otherwise balls may become unplayable under
such lips.

Obviously, bunkers shouid not contain
stones. Rakes should not leave huge furrows.
Oakmont, near Pittsburgh, used to have colos-
sally large and deep furrows. In preparation for
the 1953 Open there, the USGA chose to have
smaller furrows. Some Qakmont officials
wanted the old ones, and a contention de-
veloped, which was eventually compromised. It
gave rise to some verses about Oakmont's
grandfather furrows:

O, the dune hills in the sand along the sea

Where the waves dash high with mighty,
noisome claps

Are as smooth as glossy silk, or homog-
enized milk,

Compared with Oakmont’s furrowed traps.

For a gentlemanly bunker, give me those

That will never show on topographic maps,

Height
Non-Bermuda

Tees: Not over 1/2-inch
Fairway Areas:

Fairway 1/2 to 3/4-inch

Collar off Fairway 2 inches

Rough — Primary 4 to 5 inches
Putting Green Areas:

Putting Green 3/16-inch

Collar off green 1/2 to 3/4-inch

Lightrough off collar 2 inches

Rough — primary 4 1o 5 inches

Width

Bermuda
Not over 1/2-inch
1/2-inch 30 to 40 yds.
1-1/2-inches 4 to 6 feet
2-1/2-inches —
3/16-inch —
1/2-inch 30 to 36 inches
1-1/2-inches 2 to 6 feet
2-1/2-inches —

Now what about bunkers? Here is an area
where rigid adherence to a timetable is im-
portant. All too often sand is dumped into
bunkers just before the tournament in a crash
effort to round out the program of preparation.
The result is needlessly unfair lies. Any fresh
sand should be put in bunkers fully three
months in advance, so that it may become well
settled. If there is inadequate rain to pack it,
water it artifically.

Suitable sand includes what is known as
plasterer’s sand, mason’s sand, or brick sand.
Sand which will pass through a 1/8-inch sieve
opening and which has had silt and very fine
sand particles removed by washing will resist
packing. Sand particles which are round in
shape tend to shift under a player’s feet,
whereas sand with angular particles is more
stable. Sand in the face of bunkers must be
shallow enough and firm enough to prevent a
ball from becoming lost in it.

Players should not be able to putt out of
greenside bunkers. To prevent this, the lip
should be about three or four inches high on
the bunker margin facing greens. There should
be no lip on sides or the rear of bunkers,
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Where the soil’s politely raked, neither
carved, nor sculped, nor faked,

But deliver me from Oakmont’s furrowed
traps.

Now [‘ve seen them all—from awesome
Pebble Beach

To Pine Valley’s woads (than which there
are no punker);

But the most remote from heaven is when
your ball lies in Row Seven

Of a plowed and disced and harrowed
Oakmont Bunker.

Practice areas are important to tournament
players. They should be maintained similarly to
comparable areas on the course. Practice tees
should be mowed at the same height as fair-
ways. Practice putting greens should be cut and
kept in the same manner as the greens on the
course, and cups should be changed daily.
There shouid be an area where players may chip
to the practice green.

The target for which the player aims is the
flagstick, and it is surprising how inadequate
some flagsticks and flags are. Standardization is
important to the player who must play a









Well, here is how to pick hole locations,
according to a recent USGA decision: Many
factors affect selection of hole locations. The
first and most important is good judgment in
deciding what will give fair results. Do not be
tricky in locating holes.

Following are specific points:

® Study the design of the hole as the
architect intended it to be played. Know the
length of the shot to the green and how it may
be affected by the probable conditions for the
day—that is, wind and other weather elements,
condition of the turf from which the shot will
be played, and holding quality of the green.

® There must be enough putting green
surface between the hole and the front and the
sides of the green to accommodate the required
shot. For example, for a long iron or wood shot
to the green, the hole shouid be located deeper
in the green and farther from its sides than may
be the case for a short pitch shot.

In any case, the USGA recommends that
the hoie be located at least five paces from any
edge of the green. If a bunker is close to the
edge, or if the ground siopes away from the
edge, the distance may well be greater, espe-
cially if the shot is more than a pitch. Con-
sideration should be given to fair opportunity
for recovery after a reasonably good shot that
just misses the green.

® An area two to three feet in radius
around the hole should be in good condition
without any steep slopes or, if possible, any
changes in the degree of slope. In other words,
the green in the holing-out area should be as
nearly level as possible and of uniform grade,
but it need not be exactly level. In no case
should holes be located in tricky places, or on
sharp slopes where a ball can gather speed. A
player above the hole should be able to putt
with a reasonable degree of boldness, and not
purely defensively.

® Consider the condition of nearby turf,
especially taking care to avoid old hole plugs
which have not compiletely healed.

® Holes should be cut as nearly on the
vertical as possible, not plumb with the contour
of the green.

® There should be a balanced selection of
hole locations for the entire course with respect
to left, right, central, front and back positions.
For example, beware too many left positions
with resulting premium on drawn or hooked
shots.

® For a competition played over several
days, the course should be kept in balance daily
as to degree of difficulty. In a stroke competi-
tion, the first hole of the first round is as
important as the last hole of the last round, and
so the course shouid not be set up appreciably

more difficult for any round—balanced treat-
ment is the aim. An old concept of making the
course progressively harder round after round is
fallacious.

One form of balanced daily treatment is to
select six quite difficult hole locations, six
which are somewhat less difficult, and six
which are of moderate difficulty.

® in early rounds, anticipate players’
traffic patterns and avoid locating many holes
whence walking across the green by many
players could spoil good hole locations for later
rounds.

® |n match play, a hole location may, if
necessary, be changed during a round provided
the opponents in each match play the same
location. In stroke play, Rule 36-4a requires
that all competitors in a single round play with
each hole cut in the same position. When 36
holes stroke play are played in one day, it is
not customary for hole locations to be changed
between rounds, but there is no Rule to
prohibit. If they are changed, all competitors
should be informed.

® The greenkeeper who cuts the holes
should make sure that the Rules of Golf are
observed, especially the requirements that the
hole-liner not exceed 4% inches in outer diam-
eter and that it be sunk at least one inch below
the putting green surface (Definition 15).

® During practice days before a competi-
tion, it is advisable to tocate holes in areas not
likely to be used during play, preferably at the
fronts and the backs of greens, bearing in mind
the areas which will be impaired by foot traffic
patterns.

Let me say just two things more:

First, the condition of the course is the
most important element in a tournament, in the
view of the players. A well-prepared course
gives them the best opportunity to display their
skill. It tends to reward good play, and thus
helps to produce a good winner fairly. It is an
excellent thing for the club, even long after the
tournament has ended.

Second, be ready for the unexpected, for
something unexpected is always sure to happen.
I'm reminded of the minister who went to visit
an elderly patient in a hospital. The old
gentleman wasn't speaking—he was pretty
sick—until, all of a sudden, he strained forward
and tried to speak, but couldn’t. The minister
gave him a small pad of paper and a pencil, and
the dear old soul wrote briefly on it—and then
suddenly expired. The minister stuffed the pad
back in his pocket, called a nurse and a doctor,
and the needful things were done. A couple of
hours later, the minister recalled that he had
the old gentleman’s note in his pocket. He took
it out, and this is what it said: ‘“You’re standing
on my oxygen tube.”
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Moderator:

Rainwater:

Moncrief:

Williams:

Moderator:

Williams:

Moncrief:

Moderator:
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Social Security so as to auto-
matically adjust benefits when
changes in the Social Security law
take effect.

Can you tell us about the new
Occupational Safety and Health
Act (Department of Labor) and
how it may relate to golf course
maintenance crews?

My advice is to study the new
OSHA requirements and get your
house in order. In my business,
we have already had inspections
and they can be very rough.

As | understand it, you must
permit an inspection of safety
and health conditions on the spot
and without advance notice. |
understand Federal Inspectors
have uncovered violations in
three out of every four places
visited so far.

I'd suggest checking the January,
1973 issue of The Golf Superin-
tendent magazine. It carried com-
plete information on OSHA.
Let’s talk a bit about the manage-
ment of labor. What is the super-
intendent’s greatest weakness in
handling the 70 percent labor
expenditure?

The obvious weaknesses lie in
organization, communication and
motivation. Superintendents will
have to become much more
aware of the necessity for em-
ployee motivation. Golf course
workers seek recognition and
achievement through their work
in a pleasant environment. What
they want, in addition to their
pay check, is to feel a sense of
contribution, belonging to a
team. | believe educational semi-
nars for the superintendent will
provide many answers and
eventual improvement.

Getting the maximum effort
from each empioyee is certainly
up to the superintendent. But he
must discipline himself first if he
wants to motivate others. He
must ‘“know each man” and,
once he does, act accordingly.

In any discussion of labor effici-
ency, we should not overlook the
processes involved in hiring a new
man. What procedure do you
follow? Is there something better
than a hit-or-miss, trial-and-error
method?

Underwood:

Snyder:

Williams:

Moderator:

Underwood:

I think through the process of an
interview with a prospective em-
ployee where you ask questions
directly, rather than letting him
tell you about himself, is a start. |
find that after talking to a man |
can usually tell if he is the type
of individual | want to hire. If
this first step is positive, then
proceed with an investigation
into his previous employment,
work habits, honesty and depend-
ability.

Because of relaiively low pay and
lack of opportunity for advance-
ment, few apply for jobs on a
golf course except on a tempo-
rary basis, then leave as a better
paying job turns up. lt is, there-
fore, necessary that we select
those most likely to stay with us.
At our club, we have every appli-
cant fill out an application form
which delves quite thoroughily
into his past experience, the type
of work he has done and length
of time spent on each job. He is
interviewed personally in order to
get an idea of his attitude toward
work of this kind, also the degree
of eagerness and alertness dis-
played, as against apathy.
Grounds personnel are becoming
more stabilized perhaps because
salaries, benefits, etc. are better
than in the past. There is less
turnover from year to year. The
men are generally being trained
to perform in more than one
capacity and this allows much
greater versatility and flexability
in assignment of daily tasks.

Why is it some superintendents
can maintain an 18-hole course in
top condition with eight or nine
men while others can’t get the
job done with 12 or 15 men?
First, we must determine what
top condition really means. Other
factors to be considered include
the number of times traps are
raked weekly, fairway, tee and
green mowing frequency and the
amount of special hand mainten-
ance chores which have to be
accomplished. The presence of
labor-saving devices and availabili-
ty of capable people to operate
them are also involved. In the
final analysis, it depends on the
superintendent’s ability to utilize
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Snyder:

Underwood:

Moderator:

Williams:
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his men and machines to their
maximum capacity.

Well then, have all the improve-
ments in machinery, automatic
irrigation, chemicals, etc. really
reduced labor force requirements
on the golf course?

Not really! Although each im-
provement has reduced the
amount of time to do a particular
job, the demands of today's
golfer, coupled with increased
traffic on the golf course, plus
time needed for repairing and
servicing this equipment, require
more manhours than in the past!
And the operation of a so-called
automatic irrigation system takes
up much of the superintendent’s
time leaving less time for his
other duties.

The idea of buying a piece of
equipment and thereby elimina-
ting one man from the mainten-
ance crew has perhaps been gen-
erated in the minds of a lot of
club officials and general man-
agers by clever advertising and
salesmanship. Equipment im-

provements have enabled the
superintendent to accomplish
many additional jobs brought

about by demands from the golfer
for even better playing conditions.
Let's move to another subject.
Each year, we have more and
more college trained turf manage-
ment majors coming into the job
market. Do they make ideal as-
sistant superintendents?

A qualified yes and no! Yes if
you are thinking of a situation
where a superintendent is con-
templating retirement within a
period of five years or so and has
that time to adequately train his
own replacement. No if there is
no chance for a long-range per-
manent position. Young students
quickly tire of being an assistant.
If they are on the ball, they wiil
be seeking greater challenges,
responsibility and remuneration.
This indicates that the university
student will only stick around for
about two years as an assistant
superintendent. Consequently,
you have little stability in your
organization. Also, your older
workmen resent a constant
change in supervision. ldeally, a

Snyder:

Moncrief:

Moderator:

Moncrief:

young university turf student will
seek at least three or four years of
on-the-job training and gradually
work into a position as a superin-
tendent at a ciub that is con-
sistent with his background. His
on-the-job training should pref-
erably be at two or three dif-
ferent clubs for broader experi-
ence.

My answer to the question is no!
The primary requisite of a good
assistant superintendent is experi-
ence in golf course maintenance
work rather than an education in
the science of turf management.
He must be a sort of jack-of-all
trades, and able to handle a
myriad of jobs that constantly
crop up on a golf course. He must
be able to pick the best man
available for any particular job
while handling each man in a
manner which keeps him happy
with his job. A college trained
turf management major rarely has
these qualities and will not make
a good assistant during the period
needed to acquire them. As soon
as he does acquire them he is
ready for a superintendent’s job
of his own and will soon be
leaving. The training of a new
assistant must then start all over
again.

Unless a college major has had
previous experience in managing
people and running a golf course,
his formal training really leaves
him short in qualifications for an
assistant  superintendents job.
However, some superintendents
and clubs are wiiling to take him
on, give him this needed exposure
and help move him on. Perhaps
he shouid be called a ‘‘trainee
superintendent”’ rather  than
*‘assistant superintendent.”

In this age of Womens Lib, what
about women workers on the golf
course? Ralph Hull, Superinten-
dent at the Arizona Biltmore, has
reported women make excellent
gardeners in the clubhouse and
hotel area.

In 1972 i visited innisbrook Golf
and Country Club in Fiorida
where Arlin Grant is the superin-
tendent. On our tour of the three
18-hole courses, | observed nine
women working on the crew,
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velopments and new extension publications.

Many physiological phenomena occur in
plants. The two most important are photo-
synthesis and respiration. Different environ-
mental conditions and management greatly
influence the rate and efficiency of these two
processes. Changes in the rates of these two
processes uitimately affect the growth and
performance of turfgrasses.

Variations in environmental conditions
such as light, temperature, and moisture in-
fluence the rate of photosynthesis, Photo-
synthesis of cool season grasses like bluegrasses,
fescues, ryegrasses, and bents is affected dif-
ferently by temperature from that of warm
season grasses like bermudas and zoysias. The
mechanism for fixing CO,; in warm season
species is more efficient than the mechanism of
cool season grasses. Because of this difference,
warm season grasses have a higher temperature
optimum for photosynthesis than cool season
species (Figure 1).

Occurring simultaneously with photo-
synthesis in cool season grasses is a process
called photorespiration. This respiration
liberates CO, from the leaf without supplying
any usable energy to the plant. Consequently,
they retain the carbon and incorporate it into
useful materials. Subjecting temperate grasses
to low oxygen atmosphere will inhibit photo-

respiration. When photorespiration is inhibited,
the photosynthetic rate of bluegrasses will
approach that of bermudagrass even at high
temperatures {Figure 2).

Although no practical means of inhibiting
photorespiration has been found, the implica-
tions of a practical solution are interesting to
contemplate. it would be ideal if cool season
grasses could maintain rapid photosynthesis at
high temperatures and also retain the desirable
characteristics they possess at cool tempera-
tures. If germplasm of cool season grasses from
southern regions can be found which show
regulation of photorespiration, they should be
included in breeding programs to enhance the
possibility of increased high temperature
tolerance of progeny.

Warm and cool season grasses also respond
to different light intensity. In mid-summer,
when light intensities are near or above 10,000
foot-candles, warm season grasses have in-
creased fixation with increasing light intensities.
However, cool season grasses, in general, do not
appreciably increase fixation above 6,000-7,000
foot-candlies {Figures 3). Consequently, warm
season grasses utilize more of the available
radiation than do cool season species.

Dark respiration rates are also strongly
influenced by temperature; increasing when
temperatures rise. This causes a reduction in

Figure 1. Effect of temperature on photosynthesis of bluegrass and bermudagrass.
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Figure 2. Effect of temperature on photosynthesis of bermudagrass and bluegrass in
normal air and bluegrass in low O2 air.

stored carbohydrates because CO, is being lost
to the atmosphere, and as long as carbon is
available, growth is accelerated. Therefore, high
carbohydrate levels are desirable, particularly
during the hot months of the year. Nitrogen
fertilization should be frugal to minimize
growth responses. Since the ability of temper-
ate grasses to fix CO2 is decreased at high

temperatures and the utilization of previously
fixed carbon is high, management must com-
pensate for the plant’s shortcomings.

When all is said and done, the successful
golf course superintendent is the one who can
predict plant responses to environmental and
managerial influences because he knows
something about how grass grows.

Figure 3. Effect of light intensity on photosynthesis of bluegrass and bermudagrass.
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ment practices were developed. Regretfully, the
district program ended with the market crash of
1929 and once more staff activities returned to
one central Green Section office at Arlington.

Not until 1953 did the Green Section
embark upon its present program of service to
Member Clubs. It now plays a strong role in
funding the decentralized research work at
many stations throughout the country. In 1923
the Green Section aliocated the grand sum of
$100 to the University of Florida for research.
Today approximately $50,000 annually is di-
rected to universities and experiment stations
through the U.S.G.A. Green Section Research
and Education Fund, Inc.

Funds are derived from USGA dues, in-
dividual contributions, gol!f associations, golf
course superintendents associations, sponsors of
major goif tournaments, and from the National
Golf Fund. the PGA’s National Golf Fund,
which is derived from Nationali Golif Day, has
contributed generously to research and scholar-
ship programs over the years. Benefit to golf is
such that we urge every Member Club to
support National Golf Day annually. The
U.S.G.A. Green Section Research and Educa-
tion Fund, Inc. finances scientific projects that
are golf course management oriented. It deals
with research in the following ways:

(1) Needs are recognized by Green Section
staff members as they go from course to course
and receive the advice of superintendents.
Research projects are framed to meet such
practical needs.

(2) Funds are obtained for state agricultu-
ral experiment stations and colleges for specific
studies. (Dividends are still being received from
investigations formerly conducted coopera-
tively by scientists of the Green Section and the
United States Department of Agriculture.)

(3) Research results are evaluated under
playing conditions by the Green Section.

(4) Courses are warned against products
whose worth is not proven; considerable money
has thereby been saved.

(5) The total research program is planned
and coordinated on a national scale. Funds can
thus be placed most efficiently. Duplication of
efforts can be avoided. Results of all research
become available readily to all sections. The
Green Section’s National Research Director
keeps in touch with experiments over the
country and is constantly alert to golf’s in-
terests in research.

Accomplishments of the Green Section’s
research program include improvements in
every phase of golf course management. These
have been documented and reported in The
BULLETIN OF THE GREEN SECTION OF THE
UNITED STATES GOLF ASSOCIATION, TURF
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CULTURE, TiMELY TURF ToPICs, the “Turf-
grass Management” section of THE GOLF JOUR-
NAL and THE GREEN SECTION RECORD. Green
Section publications, except for a brief span dur-
ing the Depression, have a record of continuity
since 1921 in the publications listed. Some
specific and outstanding accomplishments of
the research program for goif include:

(1) The development of the “‘C" series of
creeping bentgrass that find prominent use on
putting greens. These include the Arlington,
Congressional, Toronto, Cohansey, Washington
and many other improved selections.

(2) The development of Merion Ken-
tucky bluegrass.

(3) The development of the Tifton series
of bermudagrasses that have greatly improved
playing conditions throughout the South.

(4) The development of a sound method
of putting green construction and physical soil
analysis that has world-wide application. Pro-
duced a motion picture in color demonstrating
the techniques of this construction method.

(5) Initiated studies and discovered safe
materials for control of devastating diseases of
putting green grasses. Although discovered in
the 1920s, they are still being used today.

(6) The development of Meyer zoysia
and several bermudagrasses.

(7) Researched effective controls for the
major golf course weeds and insects.

(8) Conducted traffic studies which re-
sulted in the modification of golf spikes and
shoes.

(9) Researched nutritional requirements
of turfgrasses.

(10) Researched soil compaction and tech-
niques to minimize it.

(11) Published the book TURF MANAGE-
MENT, first of its kind and a comprehensive
book on the maintenance and management of
golf course turfgrasses.

(12) Supported feliowships that trained
turfgrass students at the graduate level.

(13) Basic study of Poa annua designed to
provide better understanding of problems asso-
ciated with its growth.

Problems now being researched:

(1) Bermudagrass improvement through
setection, irradiation and breeding.

(2) Kentucky bluegrass improvement for
tee and fairway use. Dwarf types for uninter-
rupted play under the Rules of Goif. Our
avowed aim is the elimination of ‘‘winter
rules.””

(3) Bentgrass breeding and selection for
greens, tees and fairway improvement.

(4) Techniques to insure better success
with renovation of greens, tees and fairways.

(5) Problems related to nutrient and pesti-
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