














ered over with a layer of sod? Whether
your method of removing excess surface
water is through good surface contour-
ing, through standard drainage tech-
niques that have been used successfully
for years, or through thinner type slit-
injection techniques, the main point is
to provide drainage to eliminate excess
surface water from playing areas quickly.

More importantly, do not cover drain
lines with sod if you wish to remove
surface water through a tile system
rapidly. While it may be unsightly, the
amount of surface drainage accom-
plished by an open drain line will far
exceed those covered over so they look
better. A buried tile line will certainly
carry water, but only after it has slowly
percolated through the soil profile.

While drainage is extremely impor-
tant, it is the irrigation system that
provides the life-blood for the crop you
grow. The proper and controlled appli-
cation of water is and will always be the
single most important element pertain-
ing to golf course maintenance. Without
it, golf courses as we know them in the
United States would not exist. Even with
anirrigation system, the superintendent’s
job 1s very difficult, unless he has close
control of the irrigation system.

Perhaps your golf course is facing the
question of wholesale upgrading and
reinstallation of its irrigation system.
Judging from visits to many courses, it
is in this area where Method B can be
devastatingly expensive. At the same
time, a Method A irrigation system
definitely requires close attention
through its planning and installation
phase:

1) Use the services of a qualified golf
course irrigation engineer. Check his
experience closely, and definitely visit
other courses where he has worked.
Receive as much input as possible before
you make your choice. Bids will vary
greatly, but remember, your choice of an
experienced golf course irrigation design
engineer with a good record can be the
single most important decision con-
cerning the ultimate success of the new
system. Whenever possible, avoid design
and installation done in-house. You are
far better off with proven experience in
this important area. This does not mean
that the golf course superintendent
should be left out; indeed, he provides an
essential function in guarding the club’s
best interests by overseeing the instal-
lation and providing quality inspection
and correction when it is needed.

2) If the cost of a top-grade irrigation
system seems too high, do not cut
corners and install a system that will be
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merely OK. Improperly spaced heads,
lack of isolation valves, a reduction in
coverage and controlability, and inade-
quate pressure are just some of the areas
where shortcuts can be taken but will end
up costing the club money in the future.

3) Use the latest technology for reduc-
ing electrical and water costs. Variable-
frequency drive pumping and low-pres-
sure irrigation systems are becoming
more widely used, and tremendous
savings of money are being realized.
Strict water consumption laws are
already in effect in Arizona, and similar
laws are just around the corner in many
other states.

If your club or golf course has the
funds to proceed, then definitely use
Method A. If funds are not available, it
would be better to install just a portion
of the system properly, or wait until
money is available, through loans, dues
increases, or assessments, to do the
complete job the right way. This decision
is extremely important. The playability
of the golf course and the life expectancy
of the superintendent will improve
immeasurably if you go first class.

Construction

Within the long-range plan, the mem-
bership will surely want architectural
changes. When embarking on a putting
green rebuilding program or the improve-
ment of bunkers and teeing surfaces,
here are some important steps that a
Method A advocate will follow:

Greens

1) Choose the right material. Select
and test all of the available local sand
and organic materials that will be used
in construction. Have the materials
tested by a reputable soils laboratory
with experience in providing consistent
results and recommendations for putting
green construction.

2) Build the greens the right way.
There are many different methods for
building putting greens, yet only one
method for repairing an improperly
built green — a bulldozer. While the
USGA Putting Green Specifications are
not the only way for building putting
surfaces, they have proven to be the
most dependable way. Insist on follow-
ing these specifications to the letter.

The USGA Putting Green Specifi-
cations are specific by nature and
include off-site mixing, using some
organic material for establishment and
growth purposes, the installation of a
two- to four-inch coarse sand layer to

provide a perched water table, and 12
inches of topmix material. All of these
factors should be covered by the testing
laboratory.

3) Use your money wisely. If money is
available to rebuild four greens using a
less-expensive technique, it is better to
rebuild fewer greens but rebuild them
properly. Putting green construction
is a hefty investment, and when they are
built properly, it is money well spent.

Bunkers

1) As you should with putting greens,
carefully select available sands and have
them completely tested before you use
them. In addition to physical testing
at a qualified laboratory, actual testing
in the field for at least five to six months
is suggested. If the sand proves to be
playable and drain well after a period
of time, then a wise choice is assured.

2) While the use of a qualified golf
course architect is recommended for
putting greens, many outstanding
bunkers have been done by talented
golf course superintendents. If a golf
course is fortunate enough to have such
an individual, use his talents as long as
the members accept his work. However,
if there is any negative impact, it is far
better to hire a golf course architect for
bunker design. This is particularly true
if the bunker is being done in conjunc-
tion with new putting green construction.

3) Provide good drainage. Not only
should excellent drainage be provided
in the bunker, but contouring around
the bunker must be developed in a
manner to avoid surface runoff into
the bunker areas.

Tees

1) Use the same care in construction
of tees as you would with a putting
green. Quite often, the money used for
tee construction is inadequate, soil test-
ing is not accomplished, and the result-
ing teeing surface is unsatisfactory and
must be completely redone. While a tee-
ing ground does not need to be built
according to USGA Putting Green
Specifications, the topmix should be
tested, organic matter mixed off-site,
and at least eight to 10 inches of the
topmix used for the surface. Complete
drainage should be installed under the
tee, combined with a four-inch gravel
blanket around and over the drain lines.

2) Take your time to reduce settling
problems. As the tee is constructed,
compact the material as much as pos-
sible using physical and water techniques
to reduce future settling. Do not try to









A LOOK Al TURFGRASS
WATER CONSERVATION

by DR. ROBERT N. CARROW
University of Georgia

ITHIN THE PAST ten years,
water conservation under turf-
grass situations has become

increasingly important. A number of
factors have brought this about, includ-
ing increasing competition for water
recources, water shortages from periodic
drought, awareness by turf managers
that high fertilization and irrigation are
not necessary to maintain a good-quality
turf and often lead to other management
problems, and the increasing cost associ-
ated with obtaining water.

The United States Golf Association
has provided research funding in water
conservationstrategies for turfgrass
managers and applied research to imple-
ment these approaches. To achieve maxi-
mum water savings while maintaining
an adequate turfgrass for a particular
site requires integration of a number of
different strategies. A grower on a par-
ticular turfgrass area may not be able
to use all strategies, but when relevant
ones are incorporated into his manage-
ment program, considerable water con-
servation can be expected.

Water Conservation Strategies

A primary, but long-term approach
to decreasing water use is through the
development of grasses with lower water
use requirements. This requires a) devel-
oping cultivars of turfgrass species that
have lower water use rates than current
cultivars, b) developing improved culti-
vars of native species that already can
provide reasonable quality turf under
minimal water but are limited in natural
adaptation range, and c) determine
whether grass species not currently used
as turfgrasses have a place in turfgrass
management in a manner that would
reduce water use.

Plant breeding obviously plays a
dominant role in this approach. Breeders
make plant explorations to obtain new
genetic material. They evaluate new
selections for quality, water use, and
drought resistance. Hopefully, they will
release some of the better selections after
wide testing and also utilize them for
breeding purposes to develop even better
second-generation cultivars.

In order to evaluate grasses for their
potential drought resistance and low
water use, plant breeders must rely on
rapid screening techniques. Plant physi-
ologists enter the picture here and iden-
tify key plant morphological, anatomical,
and physiological characteristics that
impart drought resistance and reduced
water requirements of turfgrasses. Once
the most important characteristics are
known, physiologists must then identify
rapid, reliable ways for the plant breeder
to screen for these characteristics.

Unfortunately, drought resistance is
the most complex of all environmental
stresses. Table 1 summarizes the many
plant mechanisms that contribute to
drought resistance. Determining which
of these mechanisms are important for
a particular turfgrass species or cultivar
is a monumental task. Such basic infor-
mation not only will enhance the effi-
ciency of breeding programs, but also
will provide criteria to develop more
water-efficient cultural programs.

To put it in different terms, the soil-
plant-atmospheric-continuum (SPAC)
is composed of many factors, each of
which affects water use. In this SPAC,
least is known about the influence of the
plant, particularly when an individual
species and cultivar are considered.

A second strategy for water conser-
vation is for turfgrass managers to alter
current cultural practices to reduce

water use. This will be a continuing
process as more information comes
forth on how specific cultural practices
influence water use individually and in
conjunction with other practices on a
particular species and cultivar.

Cultural practices most likely to affect
water use are mowing, N-P-K nutrition,
irrigation practices, cultivation, plant
growth regulators, thatch control, and
certain pesticides. In addition, improved
root growth by correcting soil physical,
chemical, or biological properties will
greatly enhance water conservation.

As more basic knowledge evolves
about how plant and soil aspects are
altered by individual or combinations
of cultural practices, we can develop
much better regimes. To be most effec-
tive, this will need to be done at the
cultivar level, because within species,
cultivars may vary substantially.

Third, breeders must develop turf-
grasses that can tolerate high soil salt
levels and poorer water quality. These
grasses would be used with lower water
quality, effluent water, and saltwater
intrusion areas. Research by breeders,
physiologists, and soil scientists on these
problems is greatly hampered by location
of the experimental site. Only a few of
the current research facilities have soils
with high salt content or poor water
quality from ground water, effluent, or
saltwater sources. Locations away from
the established research facility are often
not desirable because of the intensive
management of turf and the necessity to
obtain research data frequently. Prob-
lems associated with saline/sodic soils
and poor water quality will increase in
the future.

A fourth strategy closely associated
with the previous one is the use of efflu-
ent water. This has been a common
practice in arid regions. In the future,
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The Six

Seasonal Stages of
Bentgrass Nitrogen Fertilization

by DR. RALPH E. ENGEL

Professor Emeritus of Turfgrass Science, Rutgers University

ITROGEN FERTILIZATION
Nis necessary for the best perfor-

mance of bentgrass, and how we
use it has profound effects on quality
and survival. The purpose of this article
is to give guidelines on the use of this
nutrient that are based on my research
and observations on many different golf
courses in the northeast.

It seems some golf course super-
intendents have little or no interest in
the intricacies of nitrogen fertilization.
Yet, this part of the turfgrass program
ranks with the first five or six causes of
success or failure in the profession. Pos-
sibly we do not maintain adequate
awareness of the subtleness of this
nutrient. There is little research now
being conducted on the questions that
remain on nitrogen and bentgrass
management.

Some growers have the attitude that
every golf course is different — that
nitrogen use is a wide-open procedure
of their choice. Or on occasion there is
failure to appreciate the special or deli-
cate benefits of nitrogen use. Possibly
more superintendents have walked out
of lectures dealing with nitrogen use
than any other turf subject.

While there are many different pro-
grams with nitrogen, and you may be
happy with yours, evaluate comments of
others and observe results obtained by
those growing bentgrass in your region
and elsewhere. All this gives more per-
spective on what can and cannot be
done with nitrogen on bentgrass.

Since harm from high nitrogen use
has been implied, a brief review of these
types may help maintain a balance of
favorable results. While several turf-
grasses have high tolerance for nitrogen,
bentgrass has a comparatively poor
tolerance. In general, diseases, heat
injury, cold injury, and drought injury
are increased by high-nitrogen pro-
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grams. More specifically, encroach-
ment and dominance of annual bluegrass
in bentgrass turf is one of the certain
and most objectionable results of
generous nitrogen (Figure 1).

Basic Guideposts on Nitrogen
Fertilization of Bentgrass

1. Maintain slow, steady growth as the
weather permits. Bentgrass does not
need high totals of nitrogen. With good
growing conditions, it grows well with
comparatively low levels of nitrogen.

2. Since medium to low annual totals
of nitrogen are best, use nitrogen only
to regenerate bentgrass and maintain a
satisfactory putting surface. Reach the
scasonal total with smaller but more
frequent applications.

3. The season of nitrogen application
affects results. Unless more growth is
needed for the playing surface, limit
nitrogen application to seasons that
cause the least failure and annual blue-
grass encroachment.

The “Six Seasons” of Nitrogen
Application on Bentgrass Turf

The four seasons of the calendar are
inadequate to delineate the seasonal
reactions of bentgrass to nitrogen fer-
tilization, at least in the New Jersey area.
The following six bentgrass seasonal
stages will help planning of the bent-
grass nitrogen program for the New
Jersey area and similar weather patterns.

l. Late winter - early spring (late
February - early April)— Pushing growth
response at this season increases tillering
and an abundance of annual bluegrass
seedhead development in mid-to-late
spring. Since roots have not reached
maximum regrowth at this early date, it
is expected nitrogen use would hinder
their optimum development. Use no

nitrogen in this very early stage unless
major growth is needed for situations
such as recovery from winter injury or
more growth on a new green.

2. Mid-spring (last week of April -
early May) — This is a recommended
season for starting nitrogen on bent-
grass in New Jersey and similar areas.
While annual bluegrass seedheads begin
in this season, they will not be increased
by nitrogen stimulation at this stage.
Seedheads are reduced proportionately
with increased available nitrogen.
Generous amounts of available nitrogen
keep annual bluegrass vegetative (Figure
2). Apply % to ¥% pound of nitrogen per
1,000 square feet (no more than 25%
slow-release nitrogen). Nitrogen only,
nitrogen-potassium of N-P-K fertilizer
can be used according to soil tests. A
second application can be made in May
if growth is slow or appearance “hungry.”
This is usually unnecessary if a topdress-
ing supplies significant nitrogen, such
as found in a mushroom soil-base
material.

3. Late spring - early summer (late
May - July 10) — Usually nitrogen is
inadvisable in this season (especially
until the first prolonged hot, wet, flush
period of growth is over). If nitrogen is
used, apply lighter rates.

4. Mid-summer (mid-July - early
August) — A natural organic fertilizer
like Milorganite at /4 pound of nitrogen
per 1,000 square feet is suggested. In
the New Jersey area, apply one to four
applications at one- to two-week inter-
vals as weather permits. Usually nitro-
gen stimulation of bentgrass is undesir-
able at this season in the hotter climates.
The goal of nitrogen use in the cooler
climates is maintaining good bentgrass
cover without tender growth.

5. Late summer - fall (late August -
October) — Carryover nitrogen in the
soil and topdressing nitrogen have con-
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Soil Texture Differences: Some of the
putting surfaces on our golf courses
have different textured soils. As aresult,
we must irrigate for the putting surface
as a whole unit. The results vary with
dry aprons, wet aprons and even localized
dry spots on both greens and aprons.
The soils have different permeability
rates, which affect our watering sched-
ules. We must compensate, therefore, by
handwatering the areas that do not
receive enough water. Some of our soils
take water so slowly we must water them
until runoff occurs, then come back and
water them again 30 to 60 minutes later.

Water Conservation: During the
summer of 1987, many Seattle golf
courses were required to cut back auto-
matic irrigation because of a severe
water shortage. This occurs more
frequently today, and we must have
alternative watering techniques that will
apply water in the exact amounts we
need at the proper places. Many Seattle
golf courses found out in 1987 that
handwatering is the best alternative.

To Cool Grass Plants That Are Under
Stress: Many times during the summer,
temperatures, hours of intense sunlight,
and wind combine to dry out turf to the
point that it literally wilts. Some courses
have added irrigation that will cool the
air automatically in the vicinity of the
greens. The idea is to lower the air
temperature around the leaf surfaces by
fogging the air and allowing the grass
plant to continue a balanced transpi-
ration rate. Those of us who cannot do
this automatically must have experi-
enced personnel who can spot these con-
ditions and act quickly. Remember, we
are only cooling off the leaf tissue, not
wetting the soil. Technically, this is
called syringing.

To Keep Consistent Putting Greens:
This is one very important reason for
handwatering. I say this because it
embodies all the reasons already dis-
cussed. As one who provides a service to
people who want to enjoy the game of
golf, 1 feel one of my most important
goals is to provide the best putting
greens I possibly can. This includes a
number of cultural practices, one of
which is irrigation. It is of the utmost
importance that we make every effort
to provide putting surfaces that are
smooth, true, of consistent speed, and
that will hold a properly struck golf
shot. Even the best-designed irrigation
system will not produce a green with
uniform moisture content throughout.
They usually provide too much water
to the middle of each green. Further-
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more, many greens have high areas and
low areas which result in localized dry
spots and wet spots. Another problem
encountered is hydrophobic areas on
greens. There is no escaping these with-
out good management, which includes
proper handwatering and some type of
spiking or aeration.

Is there a right way and a wrong way
to handwater? There certainly is. Hand-
watering the wrong way can do as much
damage to the playing surface as no
watering at all. A workman is asked to
go out and handwater new seed or cer-
tain dry areas on greens. All he takes
with him is a one-inch hose, a quick
coupler, and his thumb. The hose is
hooked up. The water gushes under high
pressure, and his thumb soon grows
tired or cold in trying to break up the
flow. He does not apply the water in a
showering manner, but instead directs
the high-pressure flow right into the
turf, as if to force its penetration. The
turf soon looks bedraggled and not un-
like a gully-washer has passed by. Too
much of this and erosion begins to set
in and the playing surface is ruined.

Every morning I take a walk on the
course while my crew is doing the greens
mowing and bunker raking. While I am
walking, I look at every green and tee,
and take soil probe samples to test the
soil moisture level. I also observe the
surface for leaf color and hardness of
the surface., 1 watch the mowers and
their effect on the surface, and I also ask
the person setting cups what the soil
moisture level seems to be like to him.
This first trip around the course helps
me see areas that could become a
problem if weather conditions are just
right. Throughout the day, I monitor the
wind, speed, and temperatures.

I have been at Overlake Golf and
Country Club long enough now to recog-
nize where the hot spots usually occur,
and we tend to concentrate our obser-
vation on these areas.

Each day we usually handwater
greens twice and tees once. We must be
flexible and do whatever we feel we
need to as often as necessary.

I train anywhere from four to six
people on my crew on how to handwater
so they do it in the most efficient and
effective manner possible. We use 100
feet of one-inch hose and a cooling or
shower-type nozzle for the majority of
our handwatering. At least one person
goes out on each nine around 10 a.m.
and again at 12:30 p.m. They go in
reverse order and occasionally skip
around until they have done all of the
greens and tees.

Occasionally, we will treat dry spots
with wetting agents to aid water pene-
tration. We will spike the areas with
Y4-inch aerifier tines to help the water
penetrate and keep our greens as uni-
formly consistent as possible.

When we handwater, we are careful
not to apply so much water it lies on
the green for longer than one minute. It
just so happens that the time of day we
must be out handwatering coincides
with the time of day our golf course
tends to be the busiest, and we do not
want to interfere with play any more
than necessary.

I have been trying for years to find
ideas that can make handwatering neces-
sary only on rare occasions. | have not
made much progress so far. Some of the
ideas we tried have been successful in
cutting down labor, but they don’t allow
us to eliminate handwatering totally.
Most golfers at private clubs want tour-
nament putting conditions, and they do
not want to contend with golf course
workers when they are on the course.
Does this situation sound familiar? We
do not exactly have that happening at
Overlake, but we seem to be pleasing the
golfers, and here’s how we do it.

We have a new (1985) state-of-the-art
automatic irrigation system that was
designed by an excellent engineer. We
try to schedule it in a manner that will
furnish optimum irrigation at least for
the lower and more level areas on the
course.

We apply liquid wetting agents through
the irrigation system about once every
two to three weeks. We aerify greens
twice each year, except the dry, hard or
too wet areas which get spiked two or
three times more.

We topdress our greens with good-
quality 30/50 sand eight to 10 times a
year during the growing season.

We apply most of our fertilizer at
% to ¥ pound of potassium and nitro-
gen per 1,000 square feet every other
week in a spray solution. We verticut
greens very lightly with groomers twice
each week. We mow greens every day at
5/32 of an inch during the growing
season.

And, of course, we handwater our
greens as needed to keep them healthy
and, foremost of all, playable.

Our Stimpmeter putting speeds range
from 7' to 8 feet in winter and 8% to 9
feet in the spring, summer, and fall.

If you want consistent, playable
greens, you must consider handwatering
as part of your routine putting green
maintenance. Try it and I think you’ll
agree, it’s an art worth perfecting.
















