














which is compacted for added protection.
An “anchor” trench of about one foot
in depth is dug approximately two feet
above the intended water level, where
the edge of the liner can be secured.
The cost of a PVC liner and the instal-
lation procedures discussed above will
vary with the size of the pond, the price
of labor, and the availability of fill soil,
and current estimates range from 30¢ to
50¢ per square foot. It must be empha-
sized that the best time to effectively
seal a pond is during original con-
struction. Failure to do this results in
additional costs for later sealing, if
possible, and a poorly performing pond
in the interim.

Another desirable design feature is
providing a means to control the pond
water level through inlets and outlets.
An important aspect of pond inlets is
the avoidance of bank erosion from
water flow. By directing inflowing water
out away from the banks or providing
an eroston-proof surface such as
concrete at the inlet, erosion will be
reduced. If water flows into the pond
from surface runoff and subsurface
drainage, outlets and spillways must be
of sufficient size to avoid frequent pond
overflow when it rains. Qutlets can also
provide the capability to totally drain
a pond, which can aid in weed and fish
control, bottom cleaning and repair of
leakage.

Maintenance

Proper pond design and construction
will minimize maintenance require-
ments and potential problems, but even
the “perfect” pond will still need some
types of regular care. They include
marking, bank maintenance, and aquatic
vegetation control.

Unless the ponds on a golf course are
totally out of bounds, they should be
marked in accordance with the Rules of
Golf. Failure to properly mark water
hazards results in incorrect drops,
inappropriately grounded clubs by
golfers, and potential arguments about
casual water. From the Rules of Golf, a
“water hazard” is defined as any sea,
lake, pond, river, ditch, surface drainage
ditch or other open water course
(regardless of whether or not it contains
water), and anything of a similar nature.
All ground or water within the margin
of a water hazard, whether or not it be
covered with any growing substance,
is part of the water hazard. The margin
of a water hazard is deemed to extend
vertically upwards and should be
defined by yellow stakes or lines.

A “lateral water hazard” is defined
by red stakes or lines. It is a water
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hazard or that part of a water hazard
so situated that it is not possible or is
deemed by the Committee to be
impracticable to drop a ball behind the
water hazard and keep the spot at which
the ball last crossed the margin of the
hazard between the player and the hole.
Either type of water hazard should
include within its marked boundarics
the water area, rough banks, and
unkempt growth relating directly to it.
A natural break or abrupt change in
slope is often used as the hazard
boundary. When stakes are used, since
the line from stake to stake determines
the limit of the hazard, care must be
used to assure that no area which
should be a part of the hazard lies
outside the line. For that reason, the
use of painted lines may be appropriate
for some or all water hazards. A dis-
advantage of marking paint is the need
to regularly repaint the margins, but
use of a non-selective herbicide on the
narrow line prior to painting will
minimize the repainting requirements.
Maintenance costs will be minimized
if banks are designed to be virtually
maintenance-free, such as rock or
stone, or if turf is maintained which
can be mowed regularly with other
areas of the course. Another low-main-
tenance possibility is the use of native
or introduced plants which form a
dense cover. Weed invasion will occur
in many types of pond banks, and to
keep weeds in check, regular herbicide
applications may be required. Regular
repair of bank erosion is also necessary,
because eroded areas can quickly
increase in size if they are neglected.
Probably the most frustrating aspect
of pond maintenance is that of con-
trolling aquatic vegetation. This topic
alone is worthy of a series of articles;
only a few key points will be addressed
here. Already mentioned are the needs
for adequate water depth and to mini-
mize the amount of shallow water by
utilizing steep banks. Deeper water is
less subject to aquatic vegetation
growth because of its lower temperature
and the reduced sunlight it receives.
Also affecting aquatic growth is the
fertility level of water and soil on pond
banks or bottoms. It is probably
impossible to do anything but accept
the fertility level of the water you
obtain, and there are benefits to being
able to irrigate with nutrient-rich water.
However, to minimize pond nutrient
content, any organic matter and nutrient
deposition into ponds should be
avoided. Beneficial practices include
reducing fertilization of turf around
ponds and preventing surface water

from depositing grass clippings and
other organic debris.

Other means of minimizing aquatic
growth include the use of dyes and
pond aerators. The effect of dyes is to
restrict light penetration, reducing some
aquatic growth by limiting photo-
synthesis. Aerators prevent excessive
temperature buildup by circulating
water throughout a pond. The increased
oxygen levels generated encourage
organic matter decomposition, limiting
the buildup of dead vegetation, which
reduces pond depth and water-holding
capacity. By promoting decomposition,
the unpleasant odor of stagnant ponds
is also lessened through aeration. The
reduced carbon dioxide level present in
aerated ponds limits algae growth, and
the improved water circulation enhances
distribution of applied chemicals,
increasing effectiveness. Despite all the
other advantages, the attractive appear-
ance of water streaming toward the sky
may be reason enough for the instal-
lation of a pond aerator.

Even when design and management
practices favor reduced aquatic weed
populations, some control measures
will usually be necessary. Options
include physical removal, chemical
treatment, control through changing
the water level, or biological control
using vegetation-eating fish. Control
measures should begin early enough
in the growing season (when the water
temperature reaches 56 degrees F.) to
insure staying ahead of the problem.
As with any type of pest control, proper
identification of the pest is the appro-
priate first step. Aquatic weeds are
typically placed in one of four groups:
emersed, submersed, floating or algae.
Without correct identification, control
may be unsuccessful. Use of chemicals
for aquatic weed control requires
special precautions because of the
potential to contaminate fresh water
supplies used for irrigation or human or
animal consumption. Utilize local expert
sources on the subject and always read,
understand, and follow label directions.

Summary

Many existing golf course ponds are
plagued with problems, do not perform
their intended function, or their appear-
ance detracts from, rather than enhances,
the golf course. Much of the blame
can be placed on a desire to save money
during original construction. Through
careful planning in the initial con-
struction (or in later rebuilding) and
regular maintenance, ugly ponds can be
avoided. That eyesore can become an
eyecatcher!









a good pythium fungicide at curative
rates, it did not take long for the fungi-
cide cost per 1,000 square feet to sky-
rocket.

Insecticides

The only turf-damaging insects that are
presently chemically controlled on our
greens are the armyworms. They are
abundant on both grass varieties. They
do favor the bentgrass, as the charts
show, each year. Different insecticides
are rotated with each application to
discourage possible immunity buildup
to any one insecticide. We keep three
different insecticides in stock for army-
worm control.

Pre-emergent Herbicides

These are applied for the control of
goosegrass (Elucine indica) and annual
bluegrass (Poa annua). The cost is
higher per 1,000 square feet on the
bentgrass greens for two reasons. Bent-
grass is not overseeded on a yearly
program, as is the bermuda green, and,
therefore, we can apply pre-emergence
materials more frequently without
worry of later problems on overseeded
greens.

Each year our overseeding target
date is October 1. Therefore, the pre-
emergent applications must be backed
up at least 45 to 90 days, depending on
the label instructions, in order to safely
sow our seeds to the bermuda greens.
We feel we lose a little less control on
late germinating goosegrass seeds and
early germinating annual bluegrass
seeds on the bermuda greens. The
application of activated charcoal, to
erase the activity of the pre-emergent
materials in the soil, is not yet a regular
part of our program, even though it has
brought on some heavy discussion.

The second reason for using more
pre-emergent herbicides on bentgrass
greens is to eliminate the need for later
post-emergent applications. When
bermudagrass really gets growing in
June and July, goosegrass is also well
underway. We can apply post-emergent
herbicides to these greens and get fair
to good control with only slight dis-
coloration for a short period. On the
other hand, availability of post-emergent
materials for goosegrass control in
bentgrass is quite limited. Bentgrass is
not in its most vigorous stage during
these hot months, but goosegrass is
extremely active. With heat and
humidity already a stress factor, we
find it best not to apply a post-emergent
material to bent. It would only create
more problems and we do not want to
look at off-color greens for a long time.

The weed seedlings that do survive the
pre-emergence treatment are removed
by hand.

Overseeding

The charts show the annual costs for
quality putting surfaces. The costs per
1,000 square feet vary considerably for
several reasons. In 1978 we had tourna-
ments booked in early November,
including the PGA Club Professional
Championship. It was decided that
greens should be seeded at 2 maximum
rate to give a quicker, more dense
germination. This in turn would give
better putting surfaces for the earlier
tournaments on the newly seeded
greens. Even though the same program
was followed for 1979, the seed market
prices made a considerable difference.
The cost was much more for perennial
ryegrass per pound in 1978 thanin 1979,
and this shows an enormous cost dif-
ference per 1,000 square feet. In 1980,
the seed cost per pound was almost
identical to 1979, but our seeding rate
was cut considerably. Keep in mind that
the cost of seed, type of seed you decide
to use, and the rate you decide to sow
all play a very important part in the
annual cost. We normally sow a mini-
mum of 30 pounds per 1,000 square feet
and, at times, have gone up to 40
pounds per 1,000 square feet for our
overseeded greens. Our type? Manhattan
perennial ryegrass continues to be our
choice.

Bentgrass greens normally do not
receive yearly overseedings. Every so
often you may make the decision to
overseed some of the weaker greens to
improve density or increase bentgrass
populations. We find this a good
practice from time to time, but the cost
will hardly exceed the price of a couple
cases of a good fungicide. Nevertheless,
this type of seeding could be costly if
you have pre-emergents still active in the
soil. Check your spray records for the
application date and be safe.

Fertilizer

Fertilizer application is the one area
we have the most control over, and the
cost of fertilizer has been the most
stable in the past three years. The
bermuda greens receive a normal feed-
ing of 20 to 24 pounds of actual nitrogen
per vear. Fertilizer applications are
based on our projected needs to with-
stand heavy wear and to maintain the
best appearance and putting surface
possible for our guests. The heaviest
applications are applied from April
through September and then foliage
fed as needed on the overseeded rye-

grass greens. Fertilizer analysis is
determined from soil tests taken in
October or November every year on all
tees, greens and fairways.

Bentgrass greens show a favorable
savings each year in fertilizer costs. Our
normal fertilizer program consists of six
to nine pounds of actual nitrogen per
year. The time of applications is just the
opposite of the bermuda greens. We
feed heavier from October through
March and foliage feed very little, if
any at all, from April until September.

Summary

A number of turf maintenance practices
are not listed on the charts. These prac-
tices include aerifying, spiking, verti-
cutting and brushing. We have found
that the same amount of attention is
given to these matters regardless of
the type of grass. We aerify all greens
two times per year, both bentgrass and
bermudagrass. During the growing
season we lightly verticut both grasses
weekly. The same goes for spiking and
brushing. Since these areas are handled
the same, no cost difference is involved.

There are two areas in which I found
it difficult to place cost differences.

1. We believe it takes approximately
30 percent more man-hours to maintain
our bent greens than it does our bermuda
greens. Whether it is watching closely
for disease, wilt or water management
and the frequent syringing during the
hotter months, 1 cannot give you an
accurate time or cost figure. 1 hope the
summer of 1980 was an exception to
the 30 percent estimate. If all summers
were like 1980, 1 feel an 80 percent
estimate would be more correct to
watch over the bentgrass greens.

2. A big factor concerning our bent-
grass program is revenue. It is a written
policy that, during July, August and
September, the bent course is not open
for afternoon play. This might be a
major problem for a regular 18-hole
golf course operation. We are fortunate
in not having that consideration at
Callaway Gardens. We check the bent
greens regularly for wilt and syringe
them so often to cool them down, that
we feel the golfers would not enjoy their
game with our frequent interference.
Furthermore, bentgrass does not need
high traffic wear and heat mixed
together in the same afternoon.

I have no idea how much revenue
we may lose through this policy. How-
ever, the decision is a sound one
agronomically and managing summer
bentgrass greens is much safer at The
Gardens because of it.
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TABLE 1
Results from Chemical Control Trials against
Sclerotium rolfsii Blight on
Golf Greens carried out at Del Paso in 1980-81
Rate Average Percent of
(in ounces number of area of
active material diseased spots each plot that

Treatment per 1,000 sq. ft.) in each plot was diseased
1980

Botran + Actidione 49+ 1.4 3 0.9

Captan 2 0.2

Dithane M-45 31 13.4

PCNB 0 0

Vitavax 3 0.2

Ammonium bicarbonate 6.4 2 0.8

Ammonium sulfate 2 23

Check 20 17.9
1981

Vitavax + Captan 3.5+ 120 0 0

Vitavax + ammonium bicarbonate 35+3.0 0 0

OAG 3890 2.0 3 0.6

Check 15 15.4

these sclerotia spread the disease and
occur in large numbers in the thatch.
Subsequently, the best of these fungi-
cides were tested in the field in 1980-81
on an experimental basis. Twenty-two
different fungicides and 33 inorganic
salts (some containing calcium, others
with nitrogen, such as calcium nitrate,
ammonium sulfate) were first tested in
the laboratory against the sclerotia. Of
these, eight fungicides and 17 salts
showed promise.

In the spring of 1980, the experimental
trials were initiated on the practice
putting green, on which we observed
uniform disease distribution in 1979,
Five fungicides (Botran-Actidione,
Captan, Dithane M-45, PCNB, and
Vitavax) and two salts (ammonium
sulfate and ammonium bicarbonate)
selected from the previous screening
processes were used. The fungicides
were applied to the plots at rates two to
three times higher than the label rates
because previous attempts at control of
S. rolfsii using label rates of some of
these materials were unsuccessful. The
materials were applied every 14 days,
beginning on May 5. All materials were
watered into the turf after application.
In 1981, the trials were repeated on the
putting green, and the same five fungi-
cides used in 1980 were tested, but at
lower rates. Also, we combined Vitavax
with Captan, Vitavax with ammonium
bicarbonate and also tested an experi-
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mental fungicide, OAG 3890. We also
tested calcium nitrate and hydrated lime.

Disease severity was assessed by
counting the total number of diseased
spots of all sizes in each plot and then
estimating the percent of the total area
that was diseased in each plot. The
significant results from the experimental
trials in 1980 and 1981 can be seen in
Table 1.

The method of applying the materials
was very important in preventing burn-
ing of the turf. Some of the fungicides
cause phytotoxicity when applied in
midsummer when temperatures are
high. Also, inorganic salts such as
ammonium bicarbonate can cause
burning, as would any fertilizer if it
were not applied at the correct rate.
In our trials, if the materials were
applied to relatively dry greens and
then heavily watered in within minutes
of application, there was no phytotoxic
reaction. The purpose of the heavy
irrigation was to get the material off
the foliage and into the area of the
crown and into the thatch. This pro-
cedure prevents leaf burning and gets
the material into the areas where the
sclerotia are usually found.

HE RESULTS of the work done in
1980 and in 1981 indicated that
PCNB (Terraclor) and Vitavax were
very effective in controlling S. rolfsii
blight (Figures 4 and 5). Botran-Acti-

dione mixture and Captan also prevented
serious outbreaks of the disease. Com-
bining reduced rates of Vitavax with
reduced rates of Captan or ammonium
bicarbonate gave better control than
each chemical applied alone at higher
rates. Application of nitrogen-contain-
ing materials reduced the amount of
disease, but it probably is not a practical
means of control. Although all materials
were applied routinely every 14 days, it
may be possible to reduce the number
of applications and the amount of
fungicide used, or vice versa, depending
on the severity of the problem and
individual circumstances.

We should point out, however, that
none of the materials tested kill the
sclerotia; therefore, the fungus is still
there and the disease will reappear
unless efforts are made to prevent its
reestablishment.

The Green Section
and the
Turfgrass Advisory
Service

Since 1953, the Green Section
has been offering a Turfgrass
Advisory Service to USGA Member
Clubs to assist in resolving turf-
grass problems.

Effective January 1, 1982, the
fee for the Turfgrass Advisory
Service will be $350 for one visit.
The fee for two or more visits, if
payment is made prior to March 1,
is as follows:

Two visits — $500

Subsequent visits (three or

more) — $250 per visit

Although the fee has been
increased, it is less than the price
charged in 1977! The fee has been
raised to meet the ever-increasing
costs of operation. The USGA
Green Section Turfgrass Advisory
Service is a nonprofit effort designed
to provide an important service to
USGA member clubs.

We hope you will support the
USGA through its Green Section
and Turf Advisory Service. The
Service will in turn provide you
with the latest unbiased information
regarding the proper conditioning
and maintenance of golfing turf,
















