




















with a 550 gpm pump at 125 psi for nine
hours, a complete cycle, and only lower the
pond level about one foot.

The first year after construction our change
from city water to creek water effected a
saving of about $1,600.00, since the normal
cost of water had been around $2,400.00 and
the power to draw creek water cost only
$800.00.

Just when we were congratulating ourselves
on being able to do an efficient job of water-
ing, the pond began to leak. The leaks be-
came worse as time passed.,

In our first attempt at sealing the pond,
we drained it, searched out the holes, and
filled them with cement. Two years later we
were again drawing water from the municipal
supply to keep our pond full, and the cost of
irrigation rose.

In our next attempt we packed the pond
bottom with Bentonite clay, but this too, was
unsuccessful. In 1965 we decided to try a
plastic liner on half the pond.

We drained the pond again and let the
soil dry. When the soil was dry enough to
work, we used a small bulldozer to remove
the top six inches, and piled it on the half of
the pond not to be lined. The area was har-
rowed and raked several times, and all stones
and other objects which might puncture the
plastic were removed. We then rolled the soil
to break-up the large clods, graded the pond
slopes to a maximum of 35 degrees so that
the soil placed over the plastic would not
slide down, and we were ready for the plastic
sheets.

The polyethylene sheets used were six mils
thick and measured 40 x 100 feet. It was

necessary to cover the sheets with soil as
quickly as possible to avoid displacement by
wind. Two layers of sheets were put down,
and they were laid like shingles on a roof.
We felt that the two thicknesses would be less
likely to puncture, and that this type of over-
lapping would keep us from having to cement
the sheets together.

To cover the sheets of plastic with soil we
used a tractor with a front-end loader to dump
the soil, and four men to smooth it out in a
six-inch depth so that the tractor could ride
on top of soil previously placed. We covered
the plastic with roadways at first to hold it
down and then filled in between.

We held down the excess sheeting around
the pond edge by digging a trench along
the high water mark about one foot deen,
placing the trimmed plastic in the ditch, and
covering it. The entire area was then more
carefully graded and the pond was filled
with water.

For equipment, we used a bulldozer,
tractor with front-end loader, dump truck to
haul away debris, a York rake, and a heavy
roller. The weather was ideal, and it took four
to six men about five days to do the job.

Sealing half the pond reduced the water
loss to a point where we felt justified in com-
pleting the job. Therefore, in 1966 we sealed
the other half in the same manner.

Since then we have had no trouble main-
taining the water supply.

* Elmer Michael, now retired, received the
Green Section Award in 1967, and James
DeBottis is superintendent of the Country
Club of Rochester, Rochester, N. Y.

COMING EVENTS

PENNSYLVANIA STATE UNIVERSITY

TURFGRASS CONFERENCE

February 10-13, 1969,
University Park, Pennsylvania
Chairman — Dr. Joseph M. Duich

RUTGERS UNIVERSITY TURFGRASS
CONFERENCE

February 19-21, 1969, Holiday Inn, Route 1
New Brunswick, New Jersey
Chairman — Dr. Ralph E. Engel

CORNELL UNIVERSITY TURFGRASS
CONFERENCE

February 24-27, 1969, Cornell University,
Ithaca, New York
Chairman -— Dr. John Cornman

UNIVERSITY OF MASSACHUSETTS
TURFGRASS CONFERENCE

March 5-7, 1969, University of Massachusetts,
Amherst, Massachusetts
Chairman — Dr. Joseph Troll
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relatively pure form was added to a soil, then
organisms that possessed an enzyme capa-
bility of utilizing this material might build up
their population either to the exclusion or the
detriment of the hostile pathogenic organism.

For example, ground lobster shell was se-
lected by these investigators as a soil amend-
ment. The lobster shell is rich in chitin and
Fusaria species contain chitin as a component
of their cell wall. Therefore, with the addition
of lobster shell it was postulated that chiti-
novorous organisms would be stimulated, and
once large populations were built up, these
organisms would utilize any chitinaceous ma-
terial in the soil, and perhaps lyse those or-
ganisms that possessed it.

Based on the above, Joseph Keohane, as
part of his master's degree program at the
University of Massachusetis, investigated Fu-
sarium blight. He studied the influence of lob-
ster shells, sucrose, fungicides and an organo-
phosphate insecticide on the soil microflora,
which included Fusarium roseum infecting
Merion Kentucky bluegrass. He also investi-
gated the influence of soil moisture systems
which appedred to be the most interesting
phase of the study.

It was established that Fusarium roseum
was causing Fusarium blight on Merion blue-
grass in Massachusetts. This was proven by
isolating the organism, growing it in pure cul-
ture, and comparing the cultures taxonomically
and physiologically with known cultures. The
pathogenicity of these isolated cultures was
also determined by inoculating pots of Merion.

A higher percentage of inoculum take was
found in pots of grass which were cut by a
razor and then inoculated. Infection signs
also appeared only 30 hours after inoculation,
whereas it required 50 hours to appear in
plants cut with shears, or uncut plants. Pos-
sibly the razor-cut grass blades exuded more
sustenance for a longer time than the duller
tearing action of shears.

The investigations of the influence of soil
amendments on the soil microflora were car-
ried out on newly established turf grown in
soil contained in boxes and inoculated with
Fusarium roseum. Lobster shell, sucrose, in-
secticide and fungicides were also applied to
plots of Merion bluegrass growing on a foot-
ball field and not infected with Fusarium, and
to Merion in a home lawn that was infected.

The addition of even small amounts of some
of these above-mentioned amendments did

induce broad changes in the spectrum of the
soil microflora. In general, the insecticide did
not stimulate fungal response; it did depress
actinomycetes and enhanced the appearance
of a few dominant types of bacteria. The ad-
dition of lobster shell stimulated actinomycete
growth, but none of the materials appeared to
bring about a decrease in Fusarium infection.

The infection by Fusarium roseum of the
Merion bluegrass lawn appeared to be most
prevalent close to a tree trunk, along the
edge of a driveway, and in other areas that
were well drained. The lawn had received
ample applications of lime and fertilizer. The
lawn apparently was healthy, but it had a
layer of thatch. The turf was growing in a
sandy loam soil which was on the dry side
but was irrigated periodically until a local
water ordinance forbade its use.

Fungicides, as well as the afore-mentioned
amendments, were applied to plots, but none
stopped the spread of the disease. As the
drought persisted, the soil became increasingly
dry although not to the permanent wilting
point. The incidence of disease increased dur-
ing this period. However, after a thunderstorm
producing 1.75 inches of rain it was observed
that fungal activity slowed down, but in-
creased again as the soil dried.

Investigations of the presence of other or-
ganisms in the plots showed that an organism
known as Trichoderma viride was present
wherever Fusarium was active. However, it
was not found in any foliar samples. Tests in
the laboratory showed that Fusarium and
Trichoderma exercised little influence on each
other.

Because of the effect soil moisture ap-
peared to have on the incidence of Fusarium
blight and the presence of Trichoderma viride,
a greenhouse study was undertaken to de-
termine their relationships. Composite samples
of sand, silt and clay were mixed in varying
amounts to obtain a relative degree of mois-
ture equivalence. Soils having a moisture
equivalence of 20, 40, 60 and 80 per cent
were placed in pots and then seeded to
Merion. Soil from diseased lawn turf area
had a moisture equivalence (m.e.} of 34 per
cent. Four pots within each moisture regime,
were inoculated with Trichoderma alone, four
with Fusarium alone, and four received a com-
bination of both organisms.

Within 72 hours Trichoderma plus Fusarium
pots at 20 and 40 per cent moisture showed
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infection; lesions were observed on the leaves.
Twenty-four hours later all plants were cut to
1'% inches; eight hours following this, some
lesions were on the leaves at all m.e. level
treatments where Fusarium was included. lLe-
sions and signs of fungal infection or prolifer-
ation did not persist at the higher moisture
levels of 60-80 percent. The disease did not
increase in intensity in those pots in which only
Fusarium had been added; and most of these
plants so inoculated appeared to recover after
clipping. The clipping evidently aided removal
of active Fusarium stages.

In the combined treated pots, Fusarium
roseum was identified as the pathogen, and
apparently was the sole pathogen. Disease
symptoms found in Trichoderma-inoculated
plants appeared to be more the result of a
distress condition engendered by chlorosis in
the leaves. There was no general plant debili-
tation even in the 20 per cent m.w.-treated
pots after 40 days.

The incidence of disease in pots inoculated
with Fusarium roseum showed that the immedi-
ate effect was not as rapid as that which oc-
curred when Trichoderma was present. There
was no recovery where lesions, mycelia, and
spores of Fusarium were observed throughout
the plants. Once a plant had been killed,
close-growing grass plants did not spread or
grow into the void left by the dead plant.

The results showed a highly significant ef-
fect of both the soil moisture and the inter-
action of the dual inoculation. From their in-
vestigation of Fusarium blight, Couch and Ellis
R. Bedford stated that under three soil mois-
ture regimes, no significant difference in the
incidence of the disease occurred. Their study
might have been carried out with a single

fungal parasite and without regard to the
possible role of other organisms. It is quite
possible, as shown by Keohane's work, that
moisture is only one of a number of stress
situations and that microbial interrelations
may be the second group of determinants.

It should be added that in 1967 the
drought in Massachusetts was broken, and the
home lawn mentioned above did not show
any symptoms of Fusarium blight. However, in
1968 the early spring was dry, and this was
followed by a considerable amount of rain in
the late spring, followed by a dry summer.
During the dry period this same lawn again
exhibited symptoms of the disease, but the
incidence was less than in 1966. Did the
lawn soil also contain a large population of
Trichoderma viride in 1968? Diseases of turf-
grass and their control certainly appear to
involve the sum total of the ecological system.
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Correction and Additional Information

In the article ‘‘Reorganization Moves Green
Section Ahead” (November, 1968, USGA
Green Section Record), the annual fee for the
USGA Green Section Visiting Service pro-
gram was stated to be $225 for an 18-hole
course. This is incorrect. The following rates
apply to the various classes of courses:

Less than 18 holes .......ccc.......... $175
18 to 27 holes «.....vvvveeeeeiaraeann, $200
36 holes ......eivvviiiieeeii, $225
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Per regulation course in addition
to 36 holes ............coveeeenl, $ 60

USGA Member Clubs wishing to take ad-
vantage of direct Green Section Turf Manage-
ment Visits should contact the nearest Green
Section office (please see inside front cover)
for full information.

Unbiased recommendations, interpreted re-
search information, and an exchange of turf
management techniques is the end product of
each visit and report.






grass moisture stress. Bentgrass greens should
be syringed immediately when this occurs,
giving each green of 5,000 square feet about
five minutes of water. The more water pres-
sure the better. High pressure breaks up the
droplets into a mist when a rose nozzle is
used. The nozzle should be pointed upward
and kept moving at all times. If it were pos-
sible, we would like to get water on the leaves
to cool them, but leave the soil dry.

A good water man knows from experience
how much water a green should have, about
how long it will last, and where to put it. For
instance, he knows that if you give more
water to the high spots, the low spots will take
care of themselves. He would never start by
watering the front of a green pitched from
back to front and he instinctively knows that
greens usvally dry from the outside in. The
proper placement and timing of watering is
just as important as water itself.

Never water greens to soften them and to
make them hold a shot. By watering greens
to soften them, you water to saturation, and
thereby exclude oxygen from the soil pores.
When oxygen is excluded the grass roots
sluff off and grow only near the surface,
which means the shorter the roots, the more
often you have to water. It goes on and on,
and you eventually lose. In this kind of situa-
tion, your greens may always hold a shot,
but with a little adverse weather the holding
surface may soon be without bentgrass.

Another reason for letting the greens go
as long as possible between waterings is that
when they are kept saturated, the water acts
as a lubricant between the soil particles, and
may puddle the soil. Puddling in this case
means that saturated greens under golfer
traffic only get harder as more water is ap-
plied.

FERTILIZER

Different bentgrasses have slightly different
fertilizer requirements. Overstimulation is as
bad, if not worse than starvation. When bent-
grasses are overfed, they tend to become
lush and succulent, and are therefore less
resistant to traffic and more prone to wilt
and disease. Clipping yield, color, and vigor
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are the main guidelines to proper green fer-
tilization. The number of pounds of nitrogen
applied per 1,000 square feet per year will
vary with the length of the growing season in
various parts of the country. Ideal growth in
bentgrass occurs around 75 degrees F., and
you had better be careful with nitrogen feed-
ings when temperatures climb.

To maintain color without pushing bentgrass
in the hot months, one ounce of iron sulfate
or magnesium sulfate per 1,000 square feet
may be helpful. These materials should not
be used on a regular basis on greens because
the normal green color should be a character-
istic of properly fertilized turf. Their use on
special occasions will help to avoid over-
stimulation and still give the desired color.

Bentgrasses reportedly consume nutrients in
an approximate ratio of 4-1-2, although there
is some disagreement among authorities. In
any event, a soil test is most helpful in evalu-
ating your nutrient needs, and will also help
in maintaining the proper pH level. However,
the soil tests should be used only as a guide
and should not be considered the final and
absolute answer in determining putting green
nutrition.

Bentgrass will tolerate a wide variety of pH
levels, but we believe that a pH of approxi-
mately 6.2 is best. Bentgrass prefers slight
acidity, and nutrient availability is also great-
est near a pH of 7.0.

MOWING

Mowing frequency and direction is impor-
tant on bentgrass greens. Greens mowed every
day present the most desirable putting sur-
faces, However, four-times-a-week mowing is
usually the most acceptable, budgetwise.
Mowing direction is important and should be
changed each time to reduce grain. This
problem of grain development and mowing
direction may become more serious as we
move toward the use of larger triplex mowing
units. Direction changes are extremely im-
portant,

Vertical mowing is not only accomplished
to check grain development, but also to clip
off Poa annua seedheads, and to smooth and






terial {Chlordane). The wettable powder for-
mulation is preferred because of the increased
safety to bentgrass.

Several newer insecticides, such as Diaznon
or Sevin, have also been proven to be very
effective. Because these materials have only a
short residual life, they are recommended on
o curative basis, rather than for preventative
insect control.

FUNGICIDES

A fungicide program, whether curative or
preventative, is essential for good bentgrass
greens in most sections. There is an array of
broad-spectrum and specific disease fungi-
cides for golf course use available today. They
will give good control of most turfgrass dis-

THE BENTGRASS TO USE

Many good bentgrass strains are now avail-
able for use on putting greens [see '‘Story of
Cohansey” in the September, 1968, USGA
Green Section Record). Creeping bents make
up the majority of the turf on greens, and only
seaside and penncross of the creeping bent-
grasses can be seeded. This gives them an
advantage over the selected strains of bent-
grasses which must be propagated by stolons.

These special bentgrass strains were origi-
nally selected for certain desirable charac-
teristics in a particular region. You may select
your own strain of bentgrass based on color,
disease resistance, vigor, growth characteris-
tics, or any number of other features. In the
final analysis, however, its performance usu-
ally depends upon the management it re-

eases when properly employed. ceives.
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