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fairway cut at 1/2 to 3/4 inch. From
an agronomic standpoint, this simply
means substituting bentgrass for blue-
grass on tees and fairways.

It is your responsibility, as manager
in charge of maintaining turfgrass, to
take the steps necessary to provide
weed-free turf that plays in accordance
with the golfers’ demands. Further,
it is your responsibility to advise those
for whom you manage (through their
duly elected representatives) what will
be the consequences of subjecting blue-
grass tees and fairways to a 1/2 inch
height of cut. This involves a pre-
sentation of why a grass like bent
must be introduced, what this will
mean in terms of additional mainten-
ance, and how this will require an in-
crease in budget. At this point, the
“owners” must decide whether, in
order to play at the height of cut
which as customers they have de-
manded, they are ready to provide the
additional capital required to support
the project.

It is equally important that you
study and evaluate your entire opera-
tion in order to ensure that every phase
is being accomplished in the most effi-
cient manner. It may be opportune to
prepare a careful cost analysis to de-
termine if now is the time to automate
your irrigation system and to purchase
hydraulically operated mowers and
other equipment that will cut more
acres per day per man.

The point is that it is your respon-
sibility to keep the owners apprised
of the impact that the custonmers’ de-
mands have on the over-all operation.
Certainly, you should not permit the
continued low cutting of bluegrass,
nor should you permit reseeding of
these areas with more bluegrass and
fescue without calling the situation to
the attention of those for whom you
manage.
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You may think that such a situation
would not occur in this day and age—
yet, Dr. Smith, reporting in a survey
conducted by Charles Chapman, of De-
troit, wrote: “The study showed that
in spite of the well-known fact that
bluegrasses and fescues do not thrive
with short cutting heights, or 40 clubs
surveyed in one of the major metro-
politan areas, 10 with substantial per-
centages of bluegrass and three with
fescue on their fairways cut them at
3/4 of an inch or less. One course,
with 100 percent bluegrass fairways,
was cutting at 1/2 inch. Two courses
who cut their fairways at 3/4 of an
inch reseeded them in 1961 with blue-
grass. The same paradox exhibited it-
self on tees, where 10 clubs with major
proportions of bluegrass were cutting
their tees at 1/2 inch to 3/4 inch.”

Another case in point has to do with
play in late fall-early winter and late
winter-early spring. From an agron-
omic standpoint, play at such times may
be quite damaging, especially if frost
is present or if the ground is partially
frozen. All of the damage may not be
visible immediately. Some, such as that
resulting from soil compaction, may not
become apparent until midsummer.

Prevention of all traffic during these
periods would eliminate any problems,
but there are some who like to play
then. Again, you as the golf course
superintendent have certain responsi-
bilities and obligations in this respect.
You should (1) thoroughly acquaint
the owners with the potential damage
from uncontrolled traffic; (2) budget
funds to provide for additional main-
tenance required to correct injury and
to bring this course into top playing
condition in as short a time as pos-
sible the following spring; and (3)
prepare and present programs for di-
verting play to temporary greens
(where such are feasible), for absolute
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quently used for direct thatch removal,
but aeration, frequent mowing, and
liming where needed all help to dis-
courage thatch formation. These
practices are best accomplished when
bermudagrass is actively growing, as
disturbing the soil at other times en-
courages weed invasion. In some in-
stances a drag has been helpful on fair-
ways when they are dry to break up
clippings and get them down through
the grass into contact with the soil.

Bermudagrass begins to grow when
temperature reaches 50° F. or above
and will continue to grow even at cooler
night temperatures provided the day-
time temperatures are sufficiently
high, 70° F. or above. From this point
in early spring when U-3 begins to
grow, it needs feeding and will require
about 1 pound of nitrogen per 1,000
square feet at 20 to 30-day intervals
for the period when it is actively
growing. No quick release or soluble
nitrogen should be applied to the grass
for approximately three weeks before
frost to allow the grass to harden off
before it becomes dormant.

Normally about 4 to 5 pounds of ni-
trogen per 1,000 square feet per season
is sufficient and approximately one-half
of this amount should be supplied in
the form of a complete fertilizer con-
taining phosphorus and potash. For
best results the complete fertilizers
should be applied in spring and fall.
The spring application will increase
root growth and make the plant more
vigorous to compete with spring weeds,
and the fall application will strengthen
the plant going into winter.

Although the U-3 is a drought-
tolerant grass as compared with the
cool-season grasses normally grown in
this area, good watering practices are
essential. When watering U-3, adequate
moisture should be applied to soak into
the soil to a depth of 6 or 8 inches, and
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no more water should be applied until
the turf begins to exhibit signs of
moisture stress during the warmest
part of the day. Too much water can
cause shallow rooting with resulting
droughty turf and may cause rotting
of roots and rhizomes under conditions
of poor drainage.

During the past few years many
different methods of planting U-3 ber-
mudagrass have been used and there
are numerous machines manufactured
for this purpose. U-3 is propagated
by vegetative means only and may be
planted by strip sodding, plugging or
sprigging. Of the three methods, sprig-
ging is by far the most popular because
it gives the most efficient use of plant-
ing material, produces a fast cover and
offers very little interference to play.
Ideally, sprigs should be chopped up
into lengths which have a minimum of
three nodes and planted so that about
one-third of the sprig remains above
ground. Since air spaces around the
sprig can cause rotting of the sprig, it
is necessary to insure firm contact with
the soil.

U-3 probably will find its greatest
use throughout the “crabgrass belt”
but there are indications that it will
do well beyond this point. It would be
foolish to disregard the possibility of
winterkill in the northern extremes of
the bermudagrass zone; however, this
condition is not usually produced by
cold weather alone. U-3 bermudagrass
has withstood freezing tests to 28°
below zero, so from this we can only
suspect that actual winterkill must
come from a poor combination of cli-
matic factors such as cold weather and
a lack of moisture such as experienced
in the Philadelphia area this year.

We would do well to remember that
U-3 is not a miracle grass, but with
good management practices we can
expect a very rewarding turf.






C. Man

1. The *“adversity checklist” here
usually concerns a biped known as
homo sapiens carrying a sled or to-
boggan. Various practices designed to
counteract this malady have been em-
ployed, such as fences, brush piles,
mean dogs, and shot guns, usually
with limited success. Winter sport en-
thusiasts can be extremely damaging
to greens and other turf areas. Good
fences are about the best deterrent.
Occasionally law enforcement officials
are employed.

2. Turf can be damaged excessively
if play is allowed when the soil has
thawed to a depth of 1 or 2 inches.
Either play should be restricted at
these times or alternate tees and
greens should be made available. An
excellent practice to follow is “keep
as much traffic as possible off greens
and tees during cold—freezing weath-
er.”

II. SEASON: COLD—DRY
A. Fungi: If one could be assured that
an open, dry winter were ahead, there
would be much less need for taking
the many precautions listed in Fungi-
Wet above. However, there is never a
guarantee of this, so such precau-
tions must be taken. Furthermore,
where open, dry winters are frequent:

1. Either place snow fence in prop-
er places around greens, or pile brush
on greens, or both. Considerable work
has been done with regard to placing
clear plastic on putting surfaces
when drought conditions are expected.
This definitely eliminates desiccation
damage. However, few clubs have been
able to afford this practice except in
limited, small areas such as on a new-
Iy established green.

2. If desiccation has been a fre-
quent problem in the past, the super-
intendent should see to it that a large,
mobile water tank is available. Dur-
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ing extreme drought a minimum of
250 gallons and preferably 500 gal-
lons of water should be applied to
each green. Two such applications
may be necessary under severe con-
ditions.

3. Many superintendents will oper-

ate their watering system earlier than
considered safe if desiccation is severe.
The course is watered, then the system
is redrained if necessary, in order to
avoid freeze damage. They believe such
a practice is preferable to taking the
chance of losing considerable turf.
B. Nematodes and Man behave about
the same under both wet and dry con-
ditions. Man is not as active and thus
not as damaging in the absence of ice
or snow for sledding. Numerous
nematodes may be killed if drought
is severe.

III. SEASON: COOL TO WARM

OR WARM TO COOL—WET
A. Fungi: Diseases which result from
attacks by fungi are considerably more
damaging in a wet enviroment. Actual-
ly all the fungi known to be pathogenic
on bentgrass can be and are active
under these environmental conditions.
The most commonly devastating are
the genera of Sclerotinia, Corticium,
Fusarium, Gloeocercospora, and Hel-
minthosporium. '

1. In order to cope with attacks by
these fungi, the turf specialist must
recognize the various symptoms, be
familiar with chemical control pro-
cedures and apply fungicides as
needed. An adequate preventive fung-
icide program is as important during
this period as any other season of the
year.

2. Drainage, both surface and sub-
surface, is paramount. If drainage is
not adequate, steps must be taken to
insure it.

3. The soil must contain adequate
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oxygen (air) to allow proper physio-
logical root and biological activities.
The soil also must be sufficiently
“loose” so the root exploration and
growth are not impeded. If the soil
is “tight” and compacted it must be
loosened. Many tilling tools are avail-
able for this purpose.

4. An excess of organic matter
(mat-thatch-grain) encourages dis-
ease development, so it must be
avoided. If excess material is present,
it can be removed through mechanical
means and by encouraging biological
activity.

5. Nutrient levels should be bal-
anced and adequate. Soil tests are
usually required every 2 to 5 years.
These are helpful in determining prop-
er fertilizer programs. An excess,
dearth or imbalance of plant nutrients
can encourage disease activity.

6. Check constantly to assure that
bentgrass turf areas are not being
overwatered. This is a common mis-
take and encourages disease activity.

7. Tree root competition and shade
weaken turf and predispose it to the
ravages of parasitic fungi. If it can
be determined that trees are a factor
in the disease syndrome, corrections
should be made.

B. Nematodes: The spring season or
just when roots have initiated vigor-
ous growth is the time to attack the
nematodes. Both wet and dry environ-
mental conditions are included here.

1. Presence of parasitic nematodes
must first be established, then the
estimated number. Obviously, nothing
should be done if there are no para-
sites present. Extract pint soil sam-
ples from the entire area in question.
A Y-inch soil corer is excellent for
this purpose. Take cores to a depth
of 4 to 5 inches. Mail or take them
immediately to a qualified nematolo-
gist (most land grant colleges now
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employ such men) and have him re-
port the counts of parasites present.
If a sufficiently large population is
detected, it is suggested that test
areas of 200 to 500 square feet be
established as follows:

a. Aerate soil.

b. Apply % the recommended rate
of nematocide. Nematocides currently
in use are: Fumazone, Nemagon, and
VC-13.

c. Water-in deeply and thoroughly.

d. In 1 week to 10 days apply the re-
maining 14 dose. Water-in thoroughly.

The following fall and again the
following spring extract soil samples
from the treated areas and from ad-
jacent non-treated areas. Submit
these samples to the nematologist in
order to determine degree of control.
Also, maintain a visual check to de-
termine any continuous improvement
in treated areas. If control is evident,
treat entire areas.

2. The first indication of nematode-

infested grass could be considered as
lethargic turf or that which remained
consistently diseased and “poorly” re-
gardless of the maintenance programs
followed. It is likely that nematodes
are responsible for considerably more
troubles in turf maintenance than at-
tributed to them.
C. Man: Many items in the disease
checklist which appear on the detri-
mental side of the ledger can be at-
tributed to men. Examples are:

1. Dull mowing equipment. Mis-
handling of machinery and careless
behavior by workmen fall into this
category. Scalping is the first thing
that comes to mind; surely everyone
recognizes the weakening or damage
to turf which results from scalping.
The use of equipment in the wrong
place follows as a close second. If a
superintendent wishes to maintain
fine bentgrass (or Poa annua) tees,
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he had best keep his fairway mowers
on the fairways. During periods of
stress all heavy equipment should be
kept off the greens except in cases
of absolute necessity.

2. Excessive play, especially dur-
ing periods of surplus moisture, en-
courages disease activity. However, it
is your problem as to just what you
are going to do about it.

IV. SEASON: COOL TO WARM-DRY
A. Fungi: Potential damage as a re-
sult of fungi activity is considerably

decreased during periods of dry
weather as stated under the Cold-
Fungi-Dry heading. Here again,

though, one cannot be absolutely cer-
tain that dry conditions will continue
indefinitely. Therefore, the checklist
specifies that all necessary precau-
tions should be followed, regardless.
1. If the superintendent is careful
not to overwater greens and tees dur-
ing periods of drought, he may be-
come careless about applying fung-
icides. However, the exception to the
rule is the evidence of Helminthospor-
fum. This particular fungus is fre-
quently damaging on high, dry areas.
Therefore, a word of caution—do not
become complacent when dealing with
these “chlorophyll-less” plants.
B. Nematodes and Men are going to
behave about the same whether it is
dry or wet under conditions of golf
course management.
V. SEASON: WARM TO HOT-WET
This includes the hot months when
stress to turf is most severe.
A. Fungi: As higher temperatures
and excess moisture encourage devel-
opment of fungi and discourage de-
velopment of bentgrass, all known
precautions must be taken to insure
healthy, vigorously growing turf and
to discourage development of fungi.
1. As previously stated, if adequate
surface and sub-surface drainage is
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not assured, this condition must be
corrected. Adequate drainage is of
paramount importance.

2. Be familiar with both the fungi
known to be damaging at this time
of year (which includes practically
all of the fungi known to be para-
sitic on grass) and the chemical con-
trol means for these fungi. An ade-
quate supply of fungicides must be
on hand.

3. Follow a regular preventive fun-
gicide program during these periods
of stress.

4. A1l maintenance practices be-
come more exacting at these times.
Errors in judgment or mishandling
of chemicals and equipment are com-
pounded.

5. Major improvement or major
change should not be made at this
time (with the exception of improving
drainage if it is apparent that this
must be done). Maintenance practices
should be designed primarily to keep
turf growing in as healthy condition
as possible.

6. If it is apparent that disease
activity is gaining the upper hand,
obtain the services of an authority on
turf diseases.

B. Nematodes:

1. Samples can be taken at this
time of year in order to determine
the degree of infestation if there is
reason to believe parasitic nematodes
are active. However, to the best of
our knowledge at the present time,
treatment should be delayed until the
following spring.

C. Man:

1. Workmen should be made aware
that turf is in its most susceptible
stage during hot-wet periods. They
should be taught to operate accord-
ingly.

VI. SEASON: WARM TO HOT-DRY
A. Fungi-Nematodes-Man: All three
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on the oxide basis as “available phos-
phoric acid.” This term, phosphoric
acid, designates the available “phos-
phorus pentoxide” (P:0s). Potassium
also is legally expressed on the oxide
basis as “soluble potash.” The term
potash designates the soluble “potas-
sium oxide” (K:0).

But, in reality, there is no P:0s or
K:0 in fertilizers. Phosphorus exists
most commonly as monocalcium phos-
phate but also as dicalcium phosphate,
tricalcium phosphate, calcium meta-
phosphate or one of the ammonium
phosphates. Potassium ordinarily is
in the form of potassium chloride or
potassium sulfate.

The oxide is not the basic function-
al unit from either a physical or chem-
ical standpoint. Furthermore, P:0:
and K:0 are not involved in plant
nutrition. Plant roots absorb most of
their phosphorus in the form of an
orthophosphate ion, H:PO.1—, and most
of their potassium as the elemental
potassium ion, K-+.

Current oxide labeling of phosphor-
us and potassium makes percentages

of these two plant nutrients look
higher than they are. The chemical
compound P:0s contains 5 oxygen
atoms for each 2 phosphorus atoms
and has a molecular weight of 141.95
of which only 61.95 parts are actual
P. The chemical compound K:0 con-
tains 1 oxygen for each 2 potassium
atoms and has a molecular weight of
94.2 of which only 78.2 parts are
actual K. Oxygen’s weight of 16 there-
fore makes up the difference in weight
(see footnote below Table 1).

Nutrients cannot be put into fer-
tilizers as N, P, and K elements, but
as chemical compounds which are
stable. That’s why we do not and can-
not have fertilizers containing 100
percent plant nutrients. But, with the
current system of expressing P and
K as oxides, high-analysis fertilizers
of the future could have an analysis
of more than 100 percent of plant nu-
trients (plant food).

The important information in a fer-
tilizer guarantee is the actual amount
of plant nutrient in the bag. For this
purpose the elemental system is best.

CONVERSION MADE EASY

P;0;:—K.0 conversion Table in Either Percent or Pounds*

This This This
percent percent percent
or pounds or pounds or pounds
as the as as
Oxide gives P and K

1 0.44 .83
5 2.18 4.15
8 3.49 6.64
10 4.37 8.30
12 5.24 9.96
14 6.11 11.62
18 7.86 14.94
20 8.73 16.60

* Weight of 1 atom: Phosphorus (P) = 30.975; Potassium (K)

Oxygen (0O) = 16.0
Weight of 1 molecule of the compound:

P.0s
2 phosphorous atoms = 61.95
+5 oxygen atoms = __80.00
141.95
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This This This
percent percent percent
or pounds or pounds or pounds
as the as as
Element gives P.0; and K:0
1 2.29 1.20
5 11.45 6.01
8 18.32 9.62
10 22.90 12.03
12 27.48 14.43
14 32.06 16.84
18 41.23 21.65
20 45.81 24.05
= 39.1;
K.O
2 potassium atoms = 78.2
+1 oxygen atom = 16.0
94.2
13






