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G.C.S.A. SCHOLARSHIPS AWARDED TO THREE TURF SENIORS

G.CS.A. scholarship certificates awarded to C. Robert Phipps, George
Thompson, and William R. Handrich, Jr. by Sherwood Moore, second left,
former President G.C.S.A. Certificate presentation was made at the Annual
Turf Conference—1963—at the University of Massachusetts.



OUTSTANDING STUDENT AND ATHLETE

James Gilligan, a senior in this year’s turf class, was honored at the Stock-
bridge School of Agriculture’s Progress Banquet as the outstanding basketball
player for the 1962-63 season. Giving him the award is Coach Dick Bergquist.

Jim is a real hustler on the basketball court, and classroom too. He was
recently voted by his classmates and professors an outstanding student among
the turf management majors in the class of 1963. This is an annual award and
his name will be placed on a permanent plaque in the Stockbridge Hall Build-
ing.
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Trees for a Beautiful Golf Course
Philip Scott

Picture a spacious eighteen hole golf course with an immaculate turf-
but not a tree in sight. In my estimation the course would be a pretty
dismal one; not conducive to building a good club. Yet, many many courses
that have been constructed do not even consider the value of a tree,

What I shall do is suggest some trees, for your course; trees that
are adapted to our Northeastern climate, and which would greatly aid in
the beautification of a course~not forgetting their practicality.

First, let us start at the clubhouse. The ideal tree for use around
a low contemporary clubhouse should be the flowering Dogwood. The Dogwood
has various characteristics that make it a standout during the different
seasons of the year. In the spring it develops beautiful white or pinkish
petal-like bracts; the summer it displays a dark waxy-green foliage; in
the fall it boasts scarlet foliage and bright red berries. There are other
trees that might prove suited for this location such as, the flowering
Crabapple or the Japanese lilac.

- Next let us look at the tee area. I feel that every tee should have
at least one shade tree adjoining it to provide a shaded resting spot for
the weary player. My cholce of trees for this location would be the Amur
Corktree because it has wide spreading branches and an intriguing bark
that is corky and deeply fissured. Here also would be a good spot for
the Katsura tree; it is small has banana shaped fruit, a golden-yellow
fall foliage, and a regular columnarx crown.

Along the fairways there are many species of trees that can be used.
However, the first consideration should be the type of soils available
for along the fairways one may have quite a variance as to choice. 1In
wet areas the Willow seems to be the old standby, but I feel that a cleaner
substitute could be found. For example, the Larch has a lot to offer in
this location; it has light green graceful branches that turn a golden
yellow in the fall. On the sandy soils perhaps the Red Pines might be
readily acceptable, then again maybe Ginkgces might be desired., The
"latter has high branches, and casts a shade that is narrow enough to
allow grass growth under it to be unaffected.

Sweet Gum trees, with an underplanting of Japanese Maple make a good
background planting; especially in the fall with the Sweet Gum's pinkish-
purple color blending into the scarlet-orange of the Japanese Maple,

There are, of course, many more desirable trees for golf courses but
be wise in your selection. I feel that when a club is purchasing trees for
its course it should look for more than just green leafed trees it should
be thinking in terms of sll year round beauty, and how can the beauty of
the tree be utilized to the best advantage of the surroundings. Keep in
mind you do not have to keep your selection in the Maples, Willows, etec.,
but perhaps you should be thinking in terms of Ginkgoes, Dogwoods, and
Sweet Gum's, :



The Golf Course's Worst Enemy

Charles Amorim
Malcolm Haskell

Is it insects, drought, poor management or mismanagement of funds?
No, we think it is the two legged monster who invades the golf course, .
the careless golfer,

Whether rain or shine the hacker or duffer is out trying to improve
his finesse with his weapon or what is called a golf club.

Some golfers are like insects, they infect the whole course in
some way. They often take a divot about the size of a small elephant
out of the first tee without replacing it and go on to dig enormous shell
holes or what would appear to be, in freshly raked sand traps. Often a
sign "Keep off Seeded" is turned into "Keep Swinging and Dig Up as Much
Turf as Possible."

Often when mowing greens in the early morning you may see tracks on
the greens, they usually are from a golf cart driven very haphazardly
over the green on top of the cup and through a sand trap. Many golfers
feel that when they pay their greens fee they own a part of the golf
course and can renovate it in any way they see fit.

One of their best ways to renovate is by making furrows with their
golf spikes. Some of these furrows are big enough for tulip bulbs, while
others are about the size of a six inch earthworm.

After the golfer has assaulted the course, he rests in the clubhouse
and complains about the bad condition of the course. You, as the super-
intendent, take the abuse with a grain of salt. As you get to know these
golfers, you find that they are just like women, you can't understand
them but you can't get along without them.

Message from the President

James F., Gilligan
Turf Management Club

Today in this fast rising field of golf course management the need
for qualified men is greatly increasing. With greater emphasis placed
on newer methods of management such as the use of new and better chemicals,
improved equipment, and training of the labor force, a man with practical
experience combined with a background of theoretical experience is the
man vho is needed today to meet the demand for qualified men.

As a student with some experience, there were many things that I
wondered about before coming to school. Now after discussing them with
professors and fellow students, I have a better understanding of them and
of the other that it takes to successfully maintain a fine golf course.
Education in the turf field today is of primary importance along with
practical experience.
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In my own opinion I feel that any young man thinking about entering
the turf management field should consider attending a course in turf
management after having sufficient experience. The turf maintenance
course at the Stockbridge School of Agriculture has greatly increased
my knowledge of the many aspects of growing fine turf and the other re-
lated duties that are encountered throughout the lifetime of turf manage-
ment.

I do not think that too much emphasis can be placed on education in
this turf field. The students themselves and the superintendents for whom

they work benefit from the education. Due to the increased interest in
golf we should be seeking new and better means to maintain fine golf courses.

Turf Management Club News

1962-1963 Officers

President -=- James Gilligan

Vice President ~- David Mclarthy

Secretary -~ George Thompson
Treasurer ~= John Traynor

Guest Speakers

October 24, 1962 Mr, Richard Blake, Superintendent
Mt. Pleasant Country Club
Boylston, Massachusetts

Topic - Installation of Various Drainage Systems
November 14, 1962 Mr. Harold Smith
Clapper Company, Inc.
West Newton, Massachusetts
Topic = Turf Equipment

November 28, 1962
Topic - Business Meeting

December 12, 1962 Mr. Narry Sperandio, Superintendent
Past Presideat of the G, C. S. A,
Concerd Couniry Club
Concord, Ms:sachusetts

Topic - History of the New Engiand Geli Course
Supecintendent Association
January 6, 1963 Mr. Mazovern. :
Magovern Company, Inc.
Windscr Locks, Conmecticut
Topic - Slides were shown of Europe and the British Isles
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February 13, 1963 : Mr. Robert Harper, District Manager .
_ Aqua-dial, Company, Inc.
Topic - Installation of Irrigation Equipment for Fairways
and Greens

February 20, 1963 Mr. Winchell, Agronomist
Corenco Company, Inc.
Topic - Phosphorus

February 20, 1963 Mr. Lawrence Dickinson, Retired Professor
of Agrostology
Amherst, Massachusetts
Topic - Management Practices and the Status of the Golf
Course Superintendent

March 6, 1963
Topic - Film on Water Movement Through the Soil
Compliments of Milwaukee Sewage Commission

s D s W T

Quotes from 1962 Freshmen

Bruce Haworth --- "that's mine, and stop asking so many questions'
Jack Martin --- "and so on and so forth"
Roy Mackintosh =-- "take your shoes off first, before you get into
my new car'"
John Madden --= "Have you seen my wife, she's supposed to pick me up
here"
Jim Macdonald --- "O we've got a couple of those where I worked"
Malcolm Haskell ~-- "alright, who'!s got my pipe and remember Norton
is the best"
Charles Amorim =--=- "I may be short but look out"
Pete Begley ~-- "I get that Woody as soon as I get done lifting those
weights"
Woody Jefferson --- "I not scared, the record company will get me
first"
Al Martin --- "how do you put the arc weld out"
Bill Byers =--- '"does that have the same effect on turf in the mid-
west"
Dick Anderson =--- "Curt, what did he say"
Curt Chase --- "I don't know, I don't understand Greek'
Bob Chalifour ---"Scheyh.“u never would have gotten my vote if he
didn't Ee at me up"
George Machado --- "if I cun't sit at the bacl of the class then
I'm not going"
Pat Lucas --- "alright, who's got my boots and newspaper"
Lenny Mailloux ~-- '"see those girls over there, they're warm for my form'
Jerry McCarthy --- "no I can't go, I'm going Lome this weekend"
Mark Kaplow --- "I haven't worked on a golf course before but I
caddied for 7 years"
Art Moriarty =--- SMT I P R winner - Spent lMost Time In Pool Room -
John Traynor ~--- "who do you think is the best qualified for the
position"

aljs
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Dale Sandin --- Winner of the AGROS CLAM BAKE - low gross

Dick CGonyea ~--- Hope you take good care of Lemny this summer

Bob Coffey =--- "I would like to say this about that"

James Rocha --- "did you see the eyes on that girl over there"

Don Daigle --- "don't be silly, us married men don't notice things like

that" |

George Gorton --- '"'speak for yourself please"

Steve Zoldak --- Runner up in the CLAM BAKE - low net

Fred Scheyhing --~ Rumor has it that Fred has arranged for the Hatfield

Barn to be open on both Wednesday and Thursday nights.

Gerry Peters =--- '"do they have a study lounge there"

Phill Scott ~--- Has promised to give a lecture on how Gerry Peters does
it. Has practiced it himself and says it really works.
STUDY

John Cronin --- "if it wasn’t for just a couple of low marks in Plant
Pathology my average would be right up there"

Wayne Zoppo --- We were wondering where he got the money to buy the new
car, well we found out. He doesn't buy so many razor
blades.

Al Wilson -~-- "does any one have Jack Martin'’s mailing address"

Dave Discenza =--- Roch - abye - baby on the tree top ¥¥idikdiiiky

---------------

When I Consider How my Night is Spent
Leonard S. Mailloux

To begin with, my name is Sarah. I live on the eighteenth fairway
at the Duffer's Country Club, and I should like to relate a story that
was significant in my life; perhaps in yours too, that is if you are a
grass plant, or a lover of fine turf,

My story begins innocently enough although for me it did have some .
harrowing consequences. The whole picture came back in a flash when one
day as I was fanning myself in a Southwest breeze a hand grasped me about
my ligule and would not let go, that is not until I told him all about
the sex life of a grass plant. I demurred at first but uader constant
pressure I relented. It may be difficult for the reader to comprehend why
I was reluctant but who is willing to divulge, at anytime, our most
cherished secrets.

My sex life was fascinmating., Ch--to relive those days. Fred and I
grew up together on the same fairway, and then it happened--I fell in love
with him--madly. Even as little shavers we were always fond of one an-
other, however, a day came when our childhood friendship grew into an
affectionate, deep-pulsing love for one another.

At first, I was shy, but Fred was not. He'taught me so many wonder-
ful things. I didn't know the first thing about love-making until one
night while Fred and I were fanning in the breeze. What a night--a clear
mid-summer's evening with a full moon smiling down on our greens! Fred
kept eyeing me, evidently he noticed what a full wholesome specimen I

was. He just couldn't resist my rich green color and my succulent appearance,

-
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of local high schools have used the same principle for the education of
students.

In conclusion, the best solution lies im protective measures, good
public relations and legal action against offenders.

e o - - -

Safety - The Superintendents! Responsibility

Gerald Peters

Golf course maintenance in most sections of the country is seasonal.
Many courses, because of limited budgets, lay off men by the end of
November., Older reliable and capable men seek employment which is steady.
Every spring the superintendent is forced to hire inmexperienced teenagers.
Most 15 and 16 year olds are happy-go-lucky, thinking only of enjoying
the outdoors and running machinery.

It is the responsibility of the superintendent to instruct the new
help about the basic hazards of golf course maintenance. They are machinery,
chemicals and nature. Machinery runs from the biggest, most complicated
fairway tractors down to the simple but dangerous rotary mowers., Every
year you read of someone losing a finger or toe in a rotary mower. The
superintendent should spend some time instructimg the youngster on level
ground before sending him out to cut difficult areas. By giving the
youngster experience on rotary mowers he will then be capable of operating
the more powerful tractors and trucks. Make sure he is a careful driver
before letting him drive expensive equipment,

The second basic hazard is chemicals. The superintendent, through
his education and experience, knows which chemicals are dangerous and
which are not. By instructing his help and by making them wear rubber
gloves when handling chemicals, many dangers can be avoided. The dust
and spray of chemicals is another agent that causes trouble. This danger
can be avoided by wearing goggles or face masks when mixing.

Nature is the last of these hazards.

The Sun -- By making the workers wear hats and shirts, cases of sun
stroke and bad sunburns can be avoided.

Lightning -- During summer thunderstorms all outside work should cease.
The workers should be instructed as to where to go if caught
out on the course during a summer storm.

For the amount of time the superintendent will spend instructing
his crew on the hazards of course maintenance he will be rewarded ten
fold. He will then have a careful, healthy, experienced crew and their
work will be his reflection.



GRADUATING CLASS—1963
STOCKBRIDGE SCHOOL—MA]JORS IN TURF MANAGEMENT

Front row, left to right: J. Serleto, Jr., D. Stimson, J. Gilligan, E. Kennedy,
E. Fufaro, Jr., A. E. Wilczunski, D. Vibber, J. Sperandio, W. Church.
Back row, left to right: D. Lumsden, W. Handrich, Jr., D. Quast, E. Zenisky,
Jr., C. R. Phipps, G. Thompson, K. Kelliher, R. Westner, ]. Cipriano,

B. Hanlon, A. Kruckas, Jr., J. Merski, Jr.

Absent: J. Reidy.



FRESHMAN CLASS—STOCKBRIDGE TURF MAJORS

First row, left to right: C. Wilson, J. MacDonald, A. Lapham, J. Martin, D.
McCarthy, J. Cronin, J. Traynor, D. Sandin, L. Mailloix, R. Chalifour,
C. Amorin.

Second row: D. Discenza, M. Kaplow, P. Scott, G. Zoppo, P. Lucas, G. Macha-
do, B. Haworth, F. Scheyhing, W. Jefferson, P. Begley, C. Chase, R. An-
derson, W. Byers, J. Rocha, D. Daigle.

Back row: M. Haskell, R. Gonyea, G. Peters, R. Coffey, A. Moriarey, A. Mac-
intosh, J. Madden, G. Gorton, S. Zoldak, D. Hickey, R. Sears.
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Kansas - In the Transition Zone
Carl Beer

The transition zone can best be described as the area in which bents
and Bermudas can be grown, both with some degree of satisfaction.

Average rainfall is about 40 inches per year, temperature fluctua-
tions can be from -20° F. to 110°F. The growing season usually starts
around the first part of April and ends in late October or early November.

Cohansey, Seaside and Penncross are the most commonly used bents.
Cohansey seems to be the favored, partly because of its light green color
to reflect sun-rays, its vigorous growth and its ability to recover
quickly from drought injury. Cohansey will mat very quickly unless it
is properly maintained. It is very susceptible to Brown Patch and Dollar
Spot. A weekly preventative fungicide program is used, usually starting
in early May and ending in late September.

Bermuda is used for fairways and tees. The only bermuda that can
withstand the severe winters is U-3. It is imported into our area and
planted into the fairways by sprigging. Tees are usually planted by
stolonizing or sodding.

The biggest problem on Bermuda is Spring Dead Spot. Spring Dead
Spot can best be described as circular-shaped dead areas resembling snow
mold injury. It cannot be detected until the unaffcocted area greens up
in the spring. It is not known whether it is caused by an insect or
fungus. It is non-selective as far as location. It can be found on
slopes, valleys and flat areas. The grass around the dead spots seems
to be unable to grow into the affected area so the only solution to date
is plugging or re-sprigging.

Bermuda can withstand heavy herbicide applications so weeds are not
a major problem in bermuda turf.

The most common turf insects in this area are the sod-webworms, cut-
worms and the frit-fly. The frit-fly is a very smuil fly about 1/16 of
an inch long. It works in the crowns of the grass plant and causes turf
to have a chlorotic and weak appearance as though suffering from drought
or disease., Most commonly used insecticides are chlorodane, DDT, Arsenate
of Lead and dieidrin.

Major weed problems are with Poa annua and crabgrass which seem to
crop up in every bare area. Dacthal and chlordane have given good pre-
emergence control of crabgrass. Post-emergence treatment of crabgrass is
usually sodium arsenate. Lead arsenate is used for control of Poa annua.

Sometimes the grass seems greener on the other side of the fence, but
each individual area has its own particular problems. The problems listed
above are but a few of the Transition Zone in Kansas.



Seeds
Don Daigle

Seeds are borne by two different classes of plants. One group, not
as highly developed as the other, produces 'naked" seeds that develop from
"naked" ovules. In the larger of the two main classes, the ovule and the
seed develop within an ovary i.e., the seed vessel. The ovule contains
the ovary with its egg, or female sex cell, and in time the ovary becomes
a fruit with the developed ovule or seeds enclosed. This group of seed-
bearing plants are called angiosperms, or the group that has vessels for
seeds, - The other group of plants, the gymnosperms, are the ''naked" seed
producing plants; they have no ovaries, no flowers, and no fruits but
will usually produce seeds. A prime example of the gymnosperm class are
the conifers many of which are of the cone-bearing type and have their
seeds borne, in pairs, at the bases of the scales of the cones.

Within the ovary of the mother flower, or between the scales of a
seed cone, lies the ovule which contains an embryo sac and its tiny egg;
this egg must be fertilized by a sperm cell from a pollen tube before it
can begin its development into an embryo from which the parent or adult
seed emerges.

Beside the embryo, there develops a special store of food, the embryo's
own special formula or diet for its use after it is separated from the
mother plant. Every seed contains carbohydrates, proteins, fats and
minerals with which to sustain the embryo within. The nature and pro-
portions of the stored food differs from plant to plant depending on con-
ditions present at the time of development, In general, the corn seed
will be found to be stored with a large amount of starchy material, the
flax or sunflower seeds will contain great quantities of fats and oils;
the pea will contain huge amounts of proteins. ;

‘ Large seeds may contain a billion times more food than the smallest
ones, Some kinds of seeds will have most of their reserve supplies packed
inside their seed leaves; yet, others have the food packed in tissues,
developed from the embryo sac, called endosperm, or from the cells of the
ovule that surround the embryo sac. '

The seed, in general, is well protected through its various stages
from fertilization to maturity, and of necessity this protection varies
from class to class, Usually, the ovary and the tissues that are attached
to the seed become the fruit of the plant; and within the fruit, deeply
encased, are the seeds. In time these well protected seeds under optimum
conditions will be a mother plant. Where seeds are well protected from
damage and are well encased ome will find the gymnosperm type of seed and
plant, in most cases the seed will have some form of protection. For ex-
ample, the seeds of the pine tree are hidden at the bases of the scales
of the cone, and as the cone scales separate the seeds are released.

I have tried in a small way to give the highlights of variances
between the gymnosperm and the angiosperm seed development; of course,
there are many exceptions and it was not my intention to be specific,
but rather generalize to give you a better understanding of seeds, in
general.



LEADERS IN EXTENSION AND EDUCATION ATTEND
ANNUAL TURF CONFERENCE—1963

Left to right: Fred P. Jeffrey, Associate Dean, College of Agriculture, William
G. Colby, Head, Department of Agronomy, J. Richard Beattie, Associate
Director of Extension, College of Agriculture.



GRADUATES OF WINTER SCHOOL FOR TURF MANAGERS—1963

Front row, left to right: T. Friedley, K. Fuchs, R. Barnhart, J. Michalman, M. Leary, W.
King, C. O’Leary, R. Kirkpatrick, J. Petrarca, M. Lucas.

Second row: J. McFarlane, J. Markham, S. Woodcock, K. Cody, R. Lussier, C. Beer, C. O’Lari,
R. Welch, Prof. J. Troll.

Third row: L. Griffith, C. Biela, R. Dinnigan, B. Drummond, D. Casey, B. Furgess, E. Heath,
Mr. A. Allen.
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The Effect of Last Year's Weather
Upon This Year's Incidence of Turf Insects

John C. Schread

The effect of weather upon the abundance of an insect species is
only one of the complex natural conditions which determines an annual rise
or fall in population., It is true that quite often one or more of the
factors that are in a brodd sense referred to as weather may determine
the importance of a destructive insect species during part or all of a
growing season. Quite frequently heavy rainfall during the critical de-
velopment of an insect pest may limit or accelerate population density,
Noteworthy in this respect is the Japamsse bzsetle which does best during
seasons of adequate or abnormal rainfail, On the other hand heavy rainfall
will inhibit the survival of chinchibig during the summer .months. Frequent~
ly certain combinations of weather conditions prevailing over a-period of
several years may result in variations and in unusual’ distribution of
insect populations. This may result in an explosive type of response or
in an almost complete disappearance of a species.

In addition to weather there are other factors which should be taken
into consideration in foreccasting insect abundance. Briefly some of them
are parasites, predators, nematodes, bacteria, protozoa and predatory
animals, R

It is to be expected that the relationship between weather and these
additional natural limitations on insect populaticas are quite often so
involved that it is most difficult and sometimes impossible to separate
one from the other, Hence to say one condition is the limiting factor
in the population dynamics of an insect may be queationable.

The possibility of turf insect abundance duriag the 1963 season
will be approached through a discussion of turf pests and their response
to factors which may regulate their abundance.

So far as golf greens are concerned continuous care, principally
fertilizing, watering and mowing, creates optimum environmental conditions
for some turf inhabiting insects. Consequently lecal climate (which can
follow a different pattern from year to year) may have very little influ-
ence on insect damage to specialized putting greens., With this in mind
the golf course superintendent must be continually alert to the possibili-
ty of insect infestation and prepared to cope with a situation as needed.

In the following paragraphs an attempt will be made to relate vari-
ous favorable and unfavorable climatic conditions and certain other factors
to the presence or abserice of turf insects on golf courses in the northeast.

Natural Factors Limiting Japanese Beetle Abundance

A dry summer limits Japanese beetle abundance whereas wet seasons
which are favorable to the beetle are usually followed by seasons 7f
greater beetle population. Temperature and moisture requirements1 of

1/ Handbook #236. U,.S.D.A.
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the Japanese beetle indicate a response to these conditicns which
strongly govern the distributign and establishment of the pest. A
temperature between 63° and 82° F. is needed for the grubs to hatch
and reach maturity, Adult beetles present in an area where the mean
soil temperature is lower may deposit eggs the embryos of which may
develop to some extent but hatching does not normally occur.

Temperatures above 91°F. are fatal to early lst instar grubs. How-
ever, older grubs appear to be more resistant and may survive tempera-
tures as high as 95 F. No activity takes place at temperatures below
50°F, It has been shown that as the grub grows it becomes more resistant
to cold. The lethal temperature for the 3rd instar grub is 15°F., Below
this temperature all grubs die. A sudden change in temperature in the
low range is more ‘injurious to grubs than a slow change. The development
of the insect in the high or low range may be assured but the adults
are so weakened by the abnormal conditions that they fail to survive for
any length of time and may not reproduce.

Ten inches of well-distributed summer rainfall is important for egg
hatch and grub development. Eggs laid in dry soil dessicate quickly
and do not hatch, If eggs do hatch in unfavorable moisture conditions
the young grubs usually die. Furthermore, because of its delicate
nature, they are unable to seek adequate moisture at a lower level.

Dry conditions during the summer of 1944 demonstrated a striking
example of what may be expected from a dry summer in southern New
England. Because of more favorable conditions during the previous year
(1943) heavy adult beetle populations were present during 1944, Hard,
dry turf was most unfavorable for egg laying during most of July and
August of that year. Japanese beetles oviposited in depressions where
there appeared to be a little more moisture than in surrounding turf
areas. Quite often even these small depressions dried out resulting in
loss of eggs and young grubs. Counts made in such areas indicated
excessive egg laying whereas in nearby drier areas none or very few eggs
could be found, As a result a reduction in adult beetle population
during the following year 1945 was indicated.

In most areas in the northeast ths winter temperature may drop
considerably below 15°F, which is the lethal for Japanese beetle grubs.
It would appear, however, that when the ground is covered with snow the
soil temperature drops slowly and does not fluctuate much below 32°F,
which is well within the safety range for the grubs, During a winter of
average snowfall very little grub mortality occurs. In contrast an
accumulation of ice without an underlying layer of snow is an excellent
conductor of low temperatures, Hence when the air temperature drops
below 15°F, the soil temperature does also, resulting in grub mortality,
An examination of heavy grub populations during a twelve month period
in 1943-44 in Connecticut showed that about §5% of the population
hibernated within 4" of the surface. Only about 5% were found 7" to 8"
below the surface and none deeper.

A low temperature of 40°F, is lethal to Japanese beetle eggs when
exposure continues for a week or longer, Consequently if eggs are
deposited late in the season and do not hatch their chances of surviving
the winter is negligible, '
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Prit le'

Indirectly weather may influence an increase in frit fly population
and the ultimate injury caused by the insect to turf, especially golf
course greens.‘ ‘Certain European forage crops have been injured more by
frit fly when the grasses were in more attractive stages of growth and
less in others. Furthermore the degree of moisture present in the soil
not only influence the growth of the crop but indirectly the abundance
of the insects and resultant injury.

Fertilization and moisture are needed in the maintenance of putting
greens, The continuous use of these essential requirements encourages
frit fly increase., Although only a few of the insects may survive the
winter their increase is sufficiently accelerated by ideal turf conditions
that adverse weather conditions during the growing seasons may make very
little difference in their occurrence and injurious activity. At this
time the use of insecticides appears to be the only solution to the pro-

b lem on putting greens.

Chinch Bug

The chinch bug is easily affected by certain weather conditions
which id the greatest single influence on the presence or absence of this
insect. A dry spring or early summer favors survival of the first annual
generation of the pest. Heavy rain when eggs are hatching will destroy
young chinch bugs but is less injurious to adults., This type of inclement
weather may also. prevent egg hatch and maximum egg laying by gravid females.
Adequate rainfall.(but not heavy drenching rain) in additiom to high tem-
perature and humidity favor the development of a white fungus disease
which kills many individuals. A cold wet winyer is more injurious to over-
wintering adults than one of heavy snowfall, Sudden changes in winter
temperature are also injurious., An accumulation of freezing water where
the adults hibernate is deleterious to them: Furthermore a cold wet
spring immobilizes the adults. When this is followed by hard driving
rain in late June and early July turf injury by the first summer generation
could be negligible. '

Chinch bug outbreak in any year has usually followed pericds of low
rainfall, This appears to be the reason for serious chinch bug trouble
during the past several summers. A break in this chain of events, such
as heavy rain and lower temperatures will assure a lower population
potential and none or very litile injury to grass.

Leaf Hoppers

Leaf hoppers may occur in great numbers during dry seasons. They .
have been more noticeable since 1960 than during the later nineteen-fifties,
Some years ago Dr. Fred Grau, formerly director of the green section of.
the U.S. Golf Association indicated to me that serious outbreaks of leaf
hoppers occurred on golf courses from Maine to Florida. We look forward
to some trouble from this type of sucking insect during 1963,

1/ U.S.D.A, Farmer's Bull. 1780,
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Sodwebworms and Cutworms

Soduebwcrms are not an uncommon pest on golf courses in the north-
east. They are a perennial nuisance and quite often seem to resist
efforts to control them, I recall an experience I had in southern
California some years ago where I saw lawns and golf course turf com-
pletely ruined by sodwebworms. I was told at the time that a few of
the many known species were as much of a nuisance to folks on the west
coast as the Japanese beetle is to easterners. Their increase is in-
fluenced by moisture and normal or higher than normal temperatures., In
extremely dry turf, a condition which may be expected to occur im un-
watered fairways and rough in a drought year, very few if any sodwebworms
may be found, Greens and watered fairways are another matter for here
continuous infestations may occur from year to year. The summer of
1959 saw a heavier outbreak in the northeast thar for years. The summers
of 1955-56 came close to this record but nothing in my experience
equalled the situation in 1959,

It is hardly necessary to say very much about cutworms. They
usually occur in smaller numbers than sodwebworms, however the injury
they cause may occasionally be considerable. Here again continuous good
care of greens and fairways encourage their increase. They appear to
enjoy making a home for themselves in serifier holes in putting greens.
Over-wintering appears to be no problam for the many species of cutworms,
In reasonably well protected hibernation localities mortality is negli=-
gible. Hence econtinuous annual recurrence is gssured,

Earthworms

Earthworms are ever present but do not for the mcst part cause any
great concern excepting on greens and sometimes on watered fairways.
Unless controlled, castings accumulate nightly requiring their removal
before play is resumed in the morning., The usual control measures will
eliminate the pests from putting surfaces or where otherwise needed.

. e e e SR A Y Be e e G W S 0

Labor-Management Relations
Mortimer H, Gavin, S.J.

The most recent government figures available indicate that the golf
course and golf club business had total receipts of one hundred, thirty-
three million dollars in 1958, Of this amount, forty-five million
dollars represented payroll. The accompanying figures for employment
in this business was fifteen thousand workers. This latter figure is
very conservative -- perhaps unrepresentative -- because the employee
survey was made in November of 1958. That was five years ago and ia a
month when many golf clubs and courses were past their regular season.
At any rate, the figures are impressive enough to indicate that the
managers of this program do well to incerporate some discussion of
employee relations,

Of course, this audience here represents not merely golf course
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people but many allied interests ~- highway landscapers, park managers,
cemetery people, and suppliers from many fields, Our remarks are directed,
in keeping with the schedule, primarily toward our friends from the fairways.

Among many possible topics we might discuss tegether this morning
it seems most worthwhile in this first session ever devoted to labor in
these conferences to consider why men form labor unions. An understanding
of employees' reasons and motivations will show the prinmcipal areas in
which supervision and management must be most alert.

Two preliminary observations are in order by way of clearing the
ground., In the first place many people entertain the idea that the securing
of higher wages is the principal and primary reason why people start unions
or join uvnions, The fact is that wages are away down the list among the
motivating factors in the minds of workers who join unions., The primary
reason for most workers is protection against unfair and arbitrary treatment,
We will come back to this., In the second place, there is a common mis-
conception on the part of many people that union leacers are continually
prowling about searching for disgruntled workers to add to their rolls
with the main jdea ir mind of swelling the dues income of the labor uaion,
The fact of the matter is that union leaders are very busv men., They hLave
not time for such missionary work among the gemeral body of unorganized
employees. In almost every instance where new groups form a union, or
sign up with an established organization, it is because they are unhsappy
and frustrated and make appeal for help from experienced leaders in the
established trade umions,

So it is important that supervisors and managers give thought to
those things that make the average worker -- who is normally a run-of-the-
mill American and a neighbor -- unhappy in his work situation.

The most basic offense is for the boss to fall to recognize the dignity
of the man whose work he directs, This failuré in réspect for the worker's
dignity takes many forms, We list and make comment on a few of che prin=-
cipal ones.

Near the head of the list is favoritism vhich discriminates un-
fairly among workers in the same claggification. Thls “ghzos up ia the
payment of variant wages to different people duoing the saxe work, in the
by-passing of senior employees in favor of younger ones, or in ou;_zight
nepotism where the boss installs nieces and nephews and in-laws in tha
more desirable jobs.

A second instance could be listed under the head of 1rregu erity of
employment, especially when it is due to poor management or cariizgs
planning, The normal man needs to be able to anticipate with swme certain=-
ty the hour of quitting time, the holidays he will get, the vacaition at
the time promised, sick leave when it is needed, Hz exparts, as not un-
reasonable, the payment of some premium rate whem he is weqgaired to work
leyond the normzal schedule for the convenience of maragemaat,

A third area is that of a reasonabla line of comunization which

will permit, as befits frce men, the airing of grie.ance: or rewresent=
ations with regard to working conditions. In the csncrec2 this means
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some established and mutually recognized machinery for the handling
of proposals or complaints. And such machinery should also include
arrangements for terminal adjudication by an impartial outside
arbitrator, whenever the parties cannot reach agreement on their own,

These notions when they are elaborated by organized workers in
negotiations with management constitute the guts of a standard labor
agreement., Every so called labor management contract will incorporate
these elements as fundamental requirements for good order and the
minimum of justice in the work relation, They set-up the "rules of
the game" and guarantee their observance. '

In another paper which follows, there will be discussion of the
legal requirements that touch upon the employment relationship as it
affects your field here in Massachusettgs, But here we might note well
that legal protections are usually minimal and frequently inadequate
to assure justice and decency. Further, sound social policy should
leave to-groups, like your own and like the unions, the handling of
matters of mutual interest such as wages and hours and working conditions,
The more such problems are managed by the parties themselves, the less
need there is for legislation and the less danger of unwise or inept
government interference. A sound labor relations policy will anticipate
needs like those we have mentioned and will meet them int:amn:ally
‘within the family.

All workers have, by the very fact that they are human beings, the
right to organize into associations for self-help and good order in
their work enviromnment., American workers have this right guaranteed
by law. It is true that some employers succeed in frustrating the
exercise of the right but it is still there,

In addition there is working among every group of employees the
natural tendency to organize their work, This is a natural and in-
stinttive sentiment, It cannot be permanently frustrated. Often it
is a tendency that lies dormant and does not result in actual organi-
zation, It will be activated by careless or unfair management, No
one is this audience will take it amiss if we point out here that
expert turf-masters are not always or necessarily good supervisors,
So there is need for thought and planning. This care is most likely
to be assured if it is the aim of management to commit themselves in
written policies.

Labor unions already have organized under formal labor agreements
in cemeteries, in parks, among highway landscape workers, and even on
some golf courses. They will spread further into these areas in
almost direct proportion to the failure and neglect by managements
in meeting the basic expectations of free and dignified workers on
their staffs,

Management would do well to recall that American workers every
year bring to their work a higher level of educational attainment,
They are smarter,more widely read, better informed., They are increas-
ingly aware of competition in the over-all labor market for worthy
workers, They know more about conditions and rewards in egher lines

A-6



of work than the average worker used to know, They will not sit still
or long continue in establishments where there might be serious disregard
for fairness or justice, _

To sum up, be assured that the greatest guarantee of a loyal and
stable and interested workforce -- whether it is a half dozen men or
six hundred -- is a constant consideration of the true dignity of your
people. They are conscious of their own dignity. With few exceptions, .
American workers are happy to be cooperators and partners even when they
work at the direction of others. Good management will be mindful of the
fact,

LR A L T R XY

Massachusetts Labor Laws
Andrew C. Sinclair

Thank you for your very kind invitation to appear here today and
discuss with you some of the Massachusetts Labor Laws. I was especially
pleased to accept your invitation when I learned that Father Gavin was
scheduled to address this conference. I must confess, however, that this
information was not received without some apprehension since it recalls
to my mind the alibi which Milton Berle offered for his own poor Television
- rating after Bishop Fulton Sheen appeared on a rival network at the same
time, 7You will recall that Berle when confronted with his diminished

rating stated - "What do you expect - look at the sponsor he's goti"

The Massachusetts Department of Labor and Industries was established
in 1869 then known as the Bureau of Labor Statistics which was the fore-
runner of the present Department of Labor and Industries which was created
in 1920.

The Commissioner of Labor and Industries, John A, Callahan, is the
executive and administrative head of the Bepartment having complete res-
ponsibility for the administration and enforcement of all laws, rules and
regulations which is the duty of the Bepartment £O administer and to enforce.

The Department is cemprised of 10 Divisions, the largest of which
is the Division I represent, the Division of Industrial Safety. The title
of this Division is something of a misnomer inasmuch as the inspectional
force is not concerned with industrial safety alone, but is, in fact,
charged with the responsibility of the enforcement of over 3,000 laws,
rules and regulations. While industrial safety is considered to be the
prime purpose for the existence of this Division, other statutes regulating
labor and industry, designed for the protection of both, have not been
slighted despite a limited administrative and field staff,

The Division of Industrial Safety is responsible for the enforcement
of the General Laws relative to the health and safety of employees in
industrial establishments and on building construction projects. It is
also responsible for the enforcement of regulations pertaining to the
control of industrial homework, statutes regulating the weekly payment of
wages, general employment statutes, wage rates, and competitive bidding
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on public works. In addition, such matters as Veterans' and citizens
preference and employment on public works, wage regulations relative
to State Printing and Binding Contracts, public housing wage rates,
and laws applicable to the employment of women and children.

The Inspectional Staff is comprised of 2 Supervising Inspectors,
1 Radiation Control Supervisor, 28 Industrial Inspectors, 5 Senior
Industrial Inspectors attached to branch offices maintained in Fall
River, Lawrence, Worcester, Springfield and Pittsfield, 11 Industrial
Inspectors on Building Operaticns and 1 Wage Investigator.

A recent newspaper editorial posed the question as to what extent
the State's regulatory agencies represent the public., The éditorial
suggested that perhaps it is inevitable that there may be a tendency
of the regulated to identify themselves with the regulators,, but it
is greatly in the public interest that such agencies stick to the
purpose for which they were set up, that is, protection of the public,

Speaking for the Division of Industrial Safety alone, the answer
to this question is an unqualified "y¢s." It is not only our intent,
but our daily practice, to administer and enforce the statutes with one
purpose, to serve not only labor but to also serve industry. The name
of the Department of Labor and Industries correctly implies that it is
an agency particularly concerned with problems directly affecting both
labor and industry. Management and employees alike are concerned with
such matters as industrial safety, settlement of disputes and the
impartial enforcement of all statutes, rules and regulations.

During the past several years techpological progress in industry
has resulted in additional respomsibilities for this relatively small
group of Inspectors, and when it is considered that there are approxi-
mately two and one~half million persons employed within the Commonwealth,
if the Division's responsibilities were confined to health and safety
of workers of the State, this alone would be a tremendous task,

It is, however, essential that Inspectors devote a major portion
of their time to related statutes. For example, perhaps the most
frequent questions both to the administrative and inspectional force
are those pertaining to maximum hours for women and children, prohibited
trades, non payment of wages, and numerous other provisions of Chapter
149 of the General Laws,

During the course of the year our Inspectors visit more than
50,000 establishments in which substantially more than a million workers
are employed., It is not possible within a relatively short period of
time to discuss all of the activities of the Division of Industrial Safety
however, some of the sections of the General Laws are probably matters
of greater interest to the representatives of this conference than others.
For example, the provisions of Section 56 of Chapter 149 prohibit the
employment of women and children over the age of 16 in excess of 9 hours
in one day or in excess of 48 hours in one week. The same section
requires that the 9 hours must be performed within a period of not
exceeding 10 consecutive hours in any one day.
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It has been said that most statutes were enacted as a result of an
abuse by a minority, This is probably true when you consider the provisions
of Section 56 to which I’ just referred, Were it not for the 10 consecu-
tive hour employment, in the restaurant and other mercantile establish-
ments, some employers would stagger the hours of women and children so
that they would be employed 2 hours in the morning, 2 hours at noon time,

2 hours perhaps at supper time and two hours later in the evening. This
would require the employee's presence in the immediate vicinity of the
establishement for a matter of perhaps from 14 to 16 hours in order to
earn 9 hours of actual pay.

Generally, Section 95 requires Educational Certificates for children
under the age of 18 and over the age of 16. To a greater extent, Section
86 of Chapter 149 requires Employment Permits for children between the
ages of 14 and 16. Both certificates are commonly referred to as 'Working
Cards," i ' ; '

With reference to children under 18, the provisions of Section 62
of Chapter 149 lists the prohibited trades and it may be of interest to
you that among the prohibited trades for children under 18 is the gperation
of a motor vehicle of any descriptiofi, employment in that part of an
" establishment where intoxicating liquors are sold, and in the operation
of an elevator other than a self-service elevator. Certainly there are
other prohibited trades for children under 18, however, you will under-
stand that we are restricted by time to some of the more common violations
of this statute.

The employment of children under 16 is prchibited in, or about, or
in connection with any factory, workshop, manufacturing or mechanical
establishment at any time under the provisions of Section 60 of Chapter
149, Such children may be employed in mercantile establishments where
machinery or hazardous electrical equipment is not involved, not more
than 8 hours in any one day, not more than 48 hours in any one week,
and the 8 hours must be performed within a period not exceeding 9 con~
secutive hours in one day. Such a child may not be employed before 6:30
AM or after 6 PM nor during the hours when the public schools are in
session,’

It is surprising to most people to learn that the Department receives
over 2,000 non payment of wage complaints annually with $100,000.00 to
$150,000.00 per year collected for employees filing such complaints. Many
complaints are denied for various reasons and employers and employees
are granted pre-court hearings upon request. Usually, such hearings result
in satigfactory settlement of the complaint. In many instances, however,
the case is presented to the court at which time the Inspectors or the
Wage Investigator assumes responsibility for the prosecuticn of the case,
While the provisions of Chapter 149 are in the criminal category, in
routine matters, involving violations brought to the attention of the
Department, an attempt is made to arrange for compliance in preference
to punitive action,

Inasmuch as there is frequently misunderstanding of théAptovisions

of the Weekly Payment of Wage Law, it may be well for me to explain the =
provisions of Section 148 of Chapter 149, which, incidentally, was amended
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a few years ago. The statute requires that hourly employees must be
paid weekly and the’ payment must be inade to within six days of the
date of the paymeﬁt. In othér words, if an employee on an hourly
basis is employed Monday through' Sunday, the payment for that period
must be made, under’the: provisions of the statute, not later than
Friddy of the following week. ‘The amendment referred to provides
that a salaried worker may be paid on a bi-weekly or semi-monthly basis.
However, this statute also requires that the employees must be paid to
within siz days of the end of the work week. It should be apparent,
therefore, that it would be necessary for an employer arranging a bi-
weekly or semi-monthly schedule of wage :payments to salaried workers
to pay part of the wages in advance in order to comply with that
provision: requiring payment to within six days of the end of the -work
week, :

- Having been in the field as an Inspector, sometimes I can sympathizu
when an Inspector complains that he has received the title "THAT SAFETY
INSPECTOR", when he has cccasion to interview employees or employers
in connection with the investigation of an accident, or '[HAT LABOR
INSPECTOR", -when . checking a complaint rélative to overtime employment
or illegal employment of women and children. Unfottunately, a frequent,
complaint refers to.insanitary and inadequate washing and toilet
facilities, May I refer it to your imagination the' colorful:titles
conferred on the Inspector follow1ng this type of 1nvestigation.

'May T express my sincere appreciation on behalf of Commissioner
John A, Callahan, and the Department, for this opportunity ‘to briefly
discuss with you the' activities of the Division of Industrial Safety
and I shall be most happy, in the time alloted to answer any question
which you may have. : 3

Golf Course Budget . AW
John Espey

"TWhat is the purpose of a budget =--
" Are budgets necessary ---
- What good ‘is a budget ===

" The term "budget" is derived from the French word (botigette)

meaning a leather pouch in which funds for anticipated exzpenses are set

aside, And that, in effect, is the purpose of a budget.y.to have- funds
on hand with wnich to meet expenses. A budget is one of the eseential "
tools of any business. . It is the first subject under dfscussion, A’
good budget sets a definite goal and givés the Superintendent a defidite
plan of action, ‘The golf course budget is not much different than'
that of the National or the State, You 'know that somewhere along the \
line it will be cut by the Board so it is the job ¢f the Superinténdent
to use the money on the most pressing orojects of the course as we all
know about 80% of any budget is for lalor.

Maintenance of good quality on the golf course depends upon the
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carefulness, interest and knowledge of each of your men., Training
and supervision are the superintendent's responsibilities. They are two
of his most important jobs. Because salary represents three-quarters of
your budget, he must know the capabilities of his men and assign each to
the duties for which he is best qualified, or can best be trained. It .
is di“ ’cult to set up a standard as to know how many men are needed to
maintain an 18 hole golf course properly. Much depends upon the design
and terrain of the course, also whether private or mMnicipal. 4As we all
know, the private courses are more exacting and this must be taken into
consideration.

Budget is the cost of operation. There are no half-way measures where
a budget is concerned ... either the Club has the money or it hasn't.
Any Country Club or Golf Course which starts the year without a budget
is like a captain of a ship about to commence a long and hazardous voyage
without charting a course. A budget will not give you all the answers
but will help considerably in "charting your course.'” At the beginning
of each fiscal year a budget or proposed budget should be prepared and
given to your Greens Chairman so he, in turn will be able to discuss it
at the year's first Board Meeting. The purpose of the budget is to keep
cost within club income and to allocate funds fairly among the various
club activities, so that an even balance is maintained and no. project
prospers unduly at the expense of the others., A budget is a waste of time
and money unléss each month's operations are compared with the budget
forecast, and all variations are carefully investigated. This will balp
you greatly in preparing next year's budget. The preparation of a budget
is a must and a very important function for smooth operationm.

All Courses vary in their needs and their problems. The éuperintend-
ent must be able to cope with all of these and maintain a pretty well
balanced budget.

It would be wonderful and simple procedure if we could have printed
forms with all categories and all we would have to do is just put a check
mark or fill in the amounts and the monies but, unfortunately, this is
not so. Most clubs rely on their Superintendents's judgment., All budgets
start with three basic factors =--SALARY, EQUIPMENT saxd SUPFLIES, From
these three categories, the multitude of items awe built. A budget program
to achieve maximum results must be tailored to fit the needs of your Club,
as noitwo clubs have the same needs or finances., For example, the budgets
in the Albany area vary between twenty~-five and fifty thousand dollars.

Alvays make several copies of the budget --one for the Greens Chair-
man, one for the Board of Directors, and one for the Controller., A
complete budget system requires the preparation of a great number of
separate items and you, as-Superintendent, are the ome familiar with the
Club to know these necessities. You must always remember, a satisfied
member becomes the satisfied boss., He in turn is the man who makes a
good workable budget possible. '

Q
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Golf Course Budgets
Robert St. Thomas

A survey of maintenance costs on Westchester County and metro=-
politan New York golf courses wag conducted recently by Charles (Chuck)
Fatum, Superintendent Gt Hampshire Country Club, Memaroneck, N.Y,
Fifteen other Superintendents ccatributed the data required to compile
a comprehensive analysis of golf course maintenance budgets in the
metropolitan area, The sixteen clubs represented in this survey are
roughly comparable in type cf operation, They are all private clubs
with a high~-quality level of maintenance, all but one has watered
fairways, and all but two use union lzbor in their maintenance crews,

In the survey, In crder to keep the results comprehensible, certain
variables were omitted. Bookkeeping systems tend to vary from one
club to another, and a total budget at one club may include some items
not charged to the greens budget at another club, Expenditures such
as Superintendent's salary, educational expenses, USGA visits, employee's
meals, etc., which are common to most clubs but not all, were not
included in the survey. Other items which vary from club tc club
include tree spraying or other contracted services, rangers or night~
watchman salary, architect's fees, stationary and primting, laundry,
committee charges, and many others. An attempt was not made then, to
compare total budgets, but rather to compare costs which are common
to all clubs. ;

The categorys listed in the survey are as follows: Labor cost
(salaries of those men directly involved in maintenance, not including
the Superintendent): Supplies (tee equipment, flags, poles, cups, etc,.);
Repairs and spare parts, Gas and oil, Chemicals, Fertilizer and lime,
Soil and topdressing, Seed, Sand for traps, Irrigation and Electricity,

The averages for the sixteen clubs are as follows: Labor cost,
$36,782; Supplies, $1740; Repairs and spare parts, $2672; Gas and oil,
$1637; Chemicals, $2125; Fertilizer and lime, $3829; Soil and topdress-
ing, $831; Seed, $923; Sand for traps, $702. It was fouand that because
of the many different types of watering systems involving the use of
well water and city water, it was impossible to average "Irrigation"
and "Electricity", but combined they average approximately $4500 .

The average total for the above menticned categories is $53,868.00,

Four other categories were mentioned in the survey, but were kept
separate from the others because they are not usually included in
operational budgets, They are: New equipment, Construction, Trees and
other plantings, and Clubhouse grounds, The average costs are as
follows: New equipment, $5402.; Constfuction, $7636.; Trees and other
plantings, $1796.; and Club grounds, $3657.

This will provide an idea of the maintenance costs in the metro-
politan New York area, I would also like to mention some other aspects
of budgeting which I feel are very important to any Superintendent.
First of all, the public relaticns aspect. As Mr, Joseph Burger, who
was a guest speaker at the national conference in San Diego said, we
are all salesmen., If you want to have your budgat approved in anything
like its original form, you had better be a pretty good one.
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One of the best ways to promote yourself and your budget, is to use
every cpportunity to exprees your viewa to your greens committee, finance
committee, board of governors, or whoever is respcnsible for appropriating
funds at your club. If you are not at the present time invited to attend
the meetings of these bodies, ask your chairman if you could attend, so
that you may present your views more clearly, If you depend on your
chairman to present your views in ‘your' behalf, you iay be disappointed,

He may not understand the particular situation as well as ycu do, or may
not be entirely convinced himself that a particular program is needed,
With your intimate knowledge of the situation, you will be able to answer
any questions that may arise. THerefore, I would urge all Superintendents
to attend as many meetings as possible, where the maintemance of your club
is to be discuzsed. '

Another aspect of golf course maintenance which ia related to budgets
is record-keeping. Every Supernnrendent has his own ideas about the
amount of record-keeping that is necessary to efficient management, but
detailed records can be very helpful in backing up requesis for additxun-
al expenditures; ac well as avoiding unfair budget reducilons, If you
have re:ords available which show the exact cost of every operaiion in
your maictenance prijzram, you are well~equippzd to defend your budget
against the onslaughts of an eccnomy-minded committze or club oificer,
1f you present these cost analyses to these club officers and let then
have the responsibility of daleting some operztion from your maintenzuce
program; many times the rezlizaticn that you tave brought home to them
that the condition of the golf csurse will suffer by their action, will
prevent them from taking such action, .

So, attend all the club meetings that you can, and be prepared to
back up your position with detailed reccrds ard cost analvses, and your

budget position will be improved, as well as your exscutive position in
the eyes of your membership.

Purpose and Method of Budgeting
Leon St, Fierre
Definition and Purpose of Golf Course Budgeting
To control any enterprise, careful plans aust bz laid for the future
and those In charge held s:ziictiv accountable for tihe cs-:ying out ef those
plans.,  %his planning and controlliing of futuze activities, is the bacic
principle of budgetary preccedure.

The Advantage of Budge;ing

One-of the chizf adnantages of budgeting, is that it tends to instill
in the Chairman and the Superintendent the hadit of careiful study before .
decision, as ta actxon.
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Securing Cesoperation of Entire Organization

When planning is undertaken in ample time, and on a regular
schedule, there is full opportunity to enlist the assistance of your
foreman, mecharic, aud anyone in your ¢rganization that may be of some
assigtance., The f{inal plans should reprasent the result of the consoli-
dated judgment of the entire organization,

Preventing Waste

A gearching inquiry in advance of every contemplated expenditure,
and the reason for such expenditures,

Relation of Budget to Standards

Every golf course has some sort of standards in mind, and how they
plan on achieving these standards. Are they looking for large greens
and tees? Falrways that are cuc at a half an inch? Irri;szted ¢r non-
irrigated fairways? OGreens and fairways that are miowed every dey?

These are the questions that a Comaittee wants to kaow when a
budget is draw-up.

As you koow, golfers of today have come to ervect high standards .
of perfection., Strive to l=arn the deiires of your amemberghip,
Standards of nerfection axuacted in 1513, carnot be preducad on a 1955
budget, Bud;-ts must be directly relaiad to the standards of perfeciion
that your memcers desire,

Essential Requirements for Operation of Budget

There are five essential rejuirements for the successful oparation
of the budget. Thzay are as folluws:

1, Satigfacturvy Organization

2. Adequate Accounting Recovds

3. Rescasch

4, Defl.ite Responsilllity for Budgetirg Procedure

5. Support of the Gizen Chairman and Buard of Governors

1. What Is Satisfactory Organizstion?

While one of the advantages of budgeting is that it will reveal
weakness in organization, it is conversely true, that the budgnt cannot
be operated successfully, until the Gnlf and Srounds Deparimenc, 18
properly organized, Eliminate the deadwood, aand get the right man for
the job.

2. What Are Adequate Accounting Records?
To a considerable extent, furture plans must be guided by past
experience. The accounting reccrds, mist ba sufficiently complete to.

reveal past operations and provide basis for compariszon,
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3. How Do Research and Edueation;ﬁelp}ThevBudget?ug*~ b el AR AN e

Records of past perfcrmance are not enough. :It must be known not
only what has been attempted, and with what results, ‘but alse, what might
be done,. and with what probable results, What new productsvand gervices, -
and what new ‘methods of producing better -turf grasses are tiow available?-
The successful :Superintendent, must be guided by the spirit:of research;
The determination to do the old tasks better, and to find new methods,
products, and services which will get the job done as efficiently and
economically, as possible.

4. Who Has The Definite Responsibility For Budgeting Procedure?

Someone must assume the responsibility of the budgeting procedure.
No function of '"Golf Course Operation' is more important, yet none is
more likely to be neglected. : 2 ‘

The Chairman of the "Green Cnmmittee" is the 1ogical person to assume . .
the responsibility for Budgeting Procedure. =

5. Suppert of the Green Chairman and Board of‘Governozs_"

No effective budget can be formulated without some dedicated effort‘
of the Chairman and the Superintendent, with the full support of the "Board

of Governors."

Intensive study, resulting decision, action, and r:cponsibility for -
results, are not undertaken readily by most men, Unless the prod of
interested leadership is applied, plans will not develop. Moreover, if
the Chairman of the "Green Committee” himself is not wiliing to study’ the
problems at hand, and make and defend the decisions, the machinery of
budgeting will either stop entirely, or wmll deve-op into an: empty, fruit-
less and meaningless formality. ' , :

Making The Budget Effective

Timely reports must be presented to the Chairman, skowing a‘y import-
ant variances of actual operations, from the budgeted prcgram. ' These
reports must reveal, as far as possible, the ‘causes of and the responsi=~
bility for any adverse variances,

Budget Reports

‘Budget information is most useful when it is arrangsd and presented
in summarized form, accompanied by whatever 'interpretatiras necessary to
explain the program to be achieved. In designing and using budget reports,
the two major objectives of budgeting should ba continually kept in wind’,

1. Formulation of plans, programs and schedules of operatioms
2. Enforcement of approved plans, programs and schedules. -Budgets

must be designed so: that they are directly related to the expense
accounting of the Club, e Ond o

A~15



Limitation Of The Budget

While the budget is one of the most useful tools of management,
it is only a tool., The budget in itself cannot control operaticns;
at best, it is only a device by which management can control,

The term "budgetary control" as most business men will agree,
is an unfortunate one. Budgets do not contrcl., They do not take the
place of Executives, nor, can they ever be expected to do so, no matter
what improvétents are made in techniques or operatioms.

Budgets are merely a tool of management, although a very valuable
one. Too much must not be expected of them, Like any tool, their
value to a considerable degree lies in the use made of them, and in
the ability of those using them,

Final Approval Of The Budget

Once the budget is complete it should be passed by the Chairman
of the Green Committee or Controlling Committee, then to the Board of
Governors, for final adoption,

By such a presentation the Presidant says to his Controlling Body,
in effect, that the position of the Club and its possibilities for the
future have been diligently studied and that the proposed budget con~
stitutes the most promising program, in so far as it is possible, to
foresee future conditions,

Unexpected developments may arise which will alter the plans, but
until they do, this will be the program,

The adoption of the budget by the Board of Governors should con=~
stitute an expression of satisfaction with the program if executed as
planned,

The Committee Chairman, His Duties
Charles Connelly

It is a pleasure to appear here today. Although my duties as
Chairman of the Service Section of the Massachusetts Golf Association
are quite different from my former duties as Green Chairman at Tedesco
C.C., I still remember quite vividly the day I was thrown to the wolves
(the golfing membership). At that time, I was as green as an Irishman
from the old country not knowing the difference between seed and stolonm,
or between fairway mowers and blitzers, but I was determined to do a
job - as good a job as possible. I had one advantage at that time., I
was not married and so had more time to devote to my duties as Chairman.
I also was fortunate in having a Superintendent that was patfeat and
helpful and who taught me many things, among them patience.
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The duties of a chairman are quite varied, so let.us start at the
point where a new chairman takes over. How should he start and where?
First:' “he should get acquainted with his Superintendent.. Listen to his
problems of the past year, If he has time, visit with the Superintendent
while he ;s getting the equipment in shape for another season,

Segogg: sit with-the former Green Chairman. Find out if any programs
have been formulated how far- they had been carried out. .Evaluate them.

Third: Back to the Supetintendent. Go over the program. What has been
done and what has been left undone. Discuss with him your thoughts on
a program.‘ Listen to his ideas. Between you, I am sure you will arrive
at a good working program for the year. 4 ;

Now you are ready to go over the past year's budget. Take it apart
piece by piece with your Superintendent, Two heads are better than one.
Go over his equipment problems, his wage problems, his fertilizer and
chemical problems, his construction problems. If outside contractors have
to be called in, get estimates.  Now you are ready to prepare your own
budget. Be sure to add for contingencies. ‘After the budget is prepared,
compare it with last year's, but don't use lagt year's figures except as
a guidepost. If you are over last year ‘8 figures, know why and be ready
to ansver questions, :

Thevnext step 1s to request a ‘hearing from your Finance Committee
to present your budget. I feel that the request from the Green Chairman
is better received than from the Superintendent. If you feel you need
support, bring the Superintendent with you. ~

By this time there will be a notice of a Turf conference. This should
be a'must for ‘all Green Chairmen or a committeeman., This is where you
learn how little you really know about the job you are trying to do. But,
it is a part of your education, Here you learn the effects of compaction,
weed control, fungus control and many cther interescting things, Your
Supertn*endent already knows thrce thiugs., Ue is hoping to gather one
item that may help him solve one of his many problems, whether it be at
the Turf Conference or in the ciurse of the many head tu head conversations
with other Superintendents who have had similar problems,

A meeting with the Golf and Touwrnament Committees is now in order,
In fact, the Green Chairman should have a voice in the scheduling of all
tournaments at his club, both m:n and women's tourraments. Be sure also
that your Superintendent has a schedule of all tournaments.

. Now comes warmer weather and the frost® starts coming out of the
ground, There begins to be a little more activity around the clubhouse
After a’ conference with the Superintendent, it may be decided to keep
.the course closed, Now ydu really become the Green Chairman, known by
various, nther names as‘"Czar "s "chtator 3 OF “General“ ~

You nov are ready to be a secand pair of eyes and ears for your

Superintendent. Catalogue all wcmber complaints to be passed on to the
Superintendent and also your own observations on minor repairs to imprcove
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“playing conditions. Keep in contact with your Superintendent by

either walking or riding around the course. I prefer the evening hours,
Show him you are really interested in his problem: and are willing to
share them. Don't be afraid to compliment a worker who is doing a good
job, but don't criticize - that's the Superintendent's job. If you

show the workers that you are really interested, I am sure they will

put out that little extra which is always reflected on the better courses.

Let us sum up now the duties of a Green Chairman:

First: He must be interested,

Second: He must be willing to devote time to his duties.

- Third: He should be willing to attend a Turf Conference or two,
and rzad up on his subject,

Four: He shculd know his budget, and check his expenditures
at least monthly,

Five: He should keep in touch with Superintendent so that he

will be fully aware of his problems.

Six: He should act as a buffer between the Superintendent

and the membership,

Seven: He should assist in the scheduling of all tournaments.

Eight: Be aware of member complaints and after screening,

bring the necessary ones to the Superintendent.

Nine: Walk or ride the course with his Superintendent at least

once a week,

Ten: Know the crew, Treat them as you would like to be

treated if your positions were reversed.

Eleven: Have the authority to close the course when and if

conditions warrent it.

Twelve: He should be the liaison between the Superintendent

and the executive branch of the club.

Thirteen: He should have patience. All programs take time to
develop,

Fourteen: He should be an active golfer although not necessarily
a low handicap man.

Fifteen: Remember that his job is to serve the membership and
maintain the type of course they want and not to rebuild
the course as he would like it,

Sixteen: Last but not least, I would suggest that he subscribe
to the U,S.G.A, visiting service. Their helpful and
timely suggestions can help smooth the path of his
Superintendent as well as aid his own educationm,

LR R e Y

Long-range vs. Short-range Planning
George Farber

The subject I have been given is Long Range Planning vs Short Range
Planning., In my book there is not such thing as short range planning.
You either have a long range plan or you have no plan., I suspect that
I am here because when we built our golf course, there was no long
range planning and because of this we have a very sad tale to tell,
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We were playing in a glorified cow pasture in Leicester until it was
decided that we had outgrown the place and should look for something
better, It was at this point that we made our initial mistake and per-
petuated this error until we ran into real serious trouble three years
ago when we had to go back over all our troubles that could have been
avoided had we done some .long range planning from the start,

When we dec1ded that we wanted to make a change, we should have
engaged a good architect and consulted with some of the experts who know
something -about what you should look for when you build a golf course.
Instead of that, one of our members took it upon himself to roam the
country side looking for land that he felt would adapt itself to the
building of a good golf course. He picked out a beautiful spot in Boylston
that lent itself to a good layout. At that point we made a deal with
an outfit that built golf courses and bought ourselves, what we thought,
was a bargain, We have been paying for that bargain, through the nose,
for the last three years and have spent very close to $1506,000 correcting
the mistakes that we made and doing some of the things that should have
been done when the course was built. A few of the mistakes that we dis~-
covered after we got into trouble are:

1. We discovered that we have an inadequate water supply and no place
to get water. 'We know now that by the time we get through and have
watered all our fairways that we are going to need approximately 750
gallons per minute. We have available now on:ly 200 gallons per minute.
After all kinds of testing and drilling, we iind that there is no water
available to us on or near our land, The town that suppliies us water
is not able to help us. We now have to build a reservoir to hold 7-8
million gallons to supplement our inadequate supply. Had we been aware
of this situation we might not have bought the land we are on,

2, We find that our greenswere incorrectly built without foundations or
drainage and that they are all going to have tc be rebuilt,

3. Our soil is very heavy clay, retains a great deal of moisture and we
bave had all kinds cf drainage problems. It was so bad that there werve
many parts of the course that were not playable until the midd.: of June,
It was impossible to get equipment &m to cut grass or to do anv work,
These are only a few of the things that we ran intc that could tave been
avoided, had we started immediately with the proper experts ard a loug
range plan.

Three years ago when I was asked to take over the problem of get: ing
straightened out, I was completely bewildered, I had no idea tnat there
could be as many problems as we zncountered. We were eytremely fortunate
in being able to obtain the services of your Professor Joe Trecll, Al
Radko of the U.S.Golf Association, Greens Section; Jeff Cornish, the
highly reputable architect that hails from this town and Jick Blake, who
is now our superintendent. With all this mizery behind us, I can tell
you that if we had to do it a11 sver agaln, these are the steps that
we would take. :
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1. We would call in. a:good architect, discuss our wants and needs

with him and then go about loocking for the spot that might f111 our

bill. After we had gone this far, I would feel that I would want to dise
cuss various phases with men like Al Radko and Joe Troll. Before we
started to build, I would want to see a long range plan that could be
worked on from year to year adding a&s you went along., This is what we
finally did three years ago and there are so many advantages to a scheme
of this kind that it would be fool-hardy not to have it.

2, After this I would be sure that we had a top notch Greens Superin-
tendent. Building the course is only part of the problem. Maintaining
the course and doing it properly is all important and unless you have

a man who knows his business, you can be in all kinds of trouble. We
have been wery fortunate in having Dick Blake with us for the last three
years, who supervised the rebuilding. Because c¢f our past experiences,
nobody realizes more than we do, how valuable a good Greens Superintend-
ent is.

3. I would then go about trying to find a man for Greens Committee
Chairman who was willing to sacrifice at least 4 to 5 years to the job,
An intélligent and appreciative committee is most importarnt and they
should be made up of men who are willing to serve for loagsr, rather
than shorter, periods. There is so much to learn about th& care and
upkeep of a golf course that it would be impossible for znj;one to digest
in a short period enough to make it worthwhile. Coantinuit7 of service
is most important. After three years with an excellent curmittee we

are still finding it most difficult to solve many of our problcms because
of lack of knowledge. Imagine where you would be with a whole batch cf
new faces periodically, who had to learn from scratchi, There caan be no
long range planning when chairmen and committee merbers change faces
frequently, Short temm planning is expensive and short term committees
can become a serious liability.

A long term for chairman and committee is important for the morale
and security of your Greens Superinterdsont end oz They have to know
where they are going and what they are trying o z:..eapli.:.a, This can't
be done with a new group of bosses every yez: or tus,

----------------------

The Golf Course Superintendent -~ His Duties

Sherwood Moore

can certainly become an involved one, 1iuch has al sci? and

written about it - and no doubt with the number or “.iig ¢: rf3; chere
will be some repétipton, I think Al Racko has domw - woriolful ich i
though in dividing up his panel so each of us has ¢ si;2ciiic area of
the subject to discuss. '

e .stions
#

Honestly, I would much rather get right down to aarth andi tell you
how we do a specific job at Winged Foot, such as we’ncalsing f:alrways or
greens, or installing water lines or drainage. That ‘is right cown a
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Superintendent's line, But the topic of green chairman-committee-super-
intendents relations is a tough one. It is an inspirational talk more
than a practical one, It is a challenge though and makes you give it a
lot of thought before you begin discussing it,

The direction of my discussion is to be along the vein of 'The Golf
Course Superintendent, His Duties.” Who is this man, the superintendent?
What are his qualifications? Just what are his duties or responsibilities?
These questions all tie in together for when you talk about a golf course
superintendent you are talking about his qualifications and responsibilities.

The golf course superintendent is the man who is directly responsi-
ble for the playing conditions on your golf course. In his hands is
placed the responsibility of maintaining the entire golf plant grounds,
including all extra activities such as tennis courts, swimming pool,
picnic grounds, bowling greens, etc., etc,

In regards to the golf course superintendents qualifications I would
like to list the following - not necessarily in the order of importance
for they are all of equal statuwe:

1. A superintendent must be a man of integrity - of high morals and ethics-
for he is the trusted custodian of valuable club property.

2. He should have a basic knowledge of turf grass science.

This is where a scholastic training applies. It is not absolutely
necessary for him to hold a degree from a college -although this require-
ment is becoming more and more to the foreground as golf courses look for
new superintendents; but it is to his advantage to attend some agricultural
school and to become highly trained in the fundamentals and techniques
of his profession.

3. PFe must have a broad knowledge of golf course operations.

This is where experience counts, This is only gained by working on
a golf course, under a competent superintendent, for a period of years.

All of the schooling in the world is of no value if it is not put
to practical use. Education coupled with experience is a team that cannot
be beat. An old sea captain who was asked if he knew where the rocks
were in a certain harbor, drew on his experiences when he replied, "No
sir, but I know where they ain't.,"”

So the superintendent must know where they "ain't" and have a
complete knowledge of all the parts of the golf course and how these
parts are related to the game of golf,

4., Ability to manage personnel,

Amen! This is a topic in itself!

If I were to list these qualificatlons according to importance,
this would be number one,

All I can say is, a superintendent is only as good as the crew
working behind him,

5. Working familiarity with business management, principles and practices.

This qualification is becoming moee and more evident with each passing
year, due to the fact that it costs a heck of a lot of money to maintain a
golf course these days.,
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. . This factor has contributed enormously to the elevation of the
golf course’ superintendent. When a club starts spending $75,000 to
$100 000 a year on an eighteen hole golf course, they want to be sure

that money is spent wisely.

hon This phase of our work has been and will be touched on by other
members 4f the panel,

6, Ability to communicate effectively,

- This also no doubt will be discussed by our last speaker on public
relations, but mention is made cof it here for it is a tremendously impor-~
tant qualification,

" It is sometimes necessary for a suparintendent to get up on his
two feet and explain his budget, program or planning to a board of
directors, Also he should be able to submit weekly, or bi~-monthly or
monthly reports, also with special projects to his chairman,

7. The Superintendent must have a desire to learn and advance,

In this profession, as in many others, you never stop learning or
going to school, Proof of thisg is this large group here today, and the
fact that turf conferences are held all over the country and they all
are breaking attendance records, The desire to attend conferences, to
join the local and national superintendents association and participate
.in their programs is a required qualification of a progressive golf course
superintendent,

8. Knowledge of machinery, equipment and mechanics.

It has often been sald that in few other professions is a person
required to have a working knowledge of 8o great and varied an assortment
of skills., He must be an agronomist, a landscape garden=r, an arborist,
a golf course architect, a road builder, painter, mason, carpenter,
plumber, electrician, swimming pool authority, tennis court expert,
bookkeeper, personnel manager and psychiatrist, and above all, a mechanic,
In these days of automation, the superintendent had best know something
of mechanics, At Winged Foot we do not buy hydraulic oil in one or five
gallon cans anymore, but in 55 gallon drums. When wa lost a good share
of our equipment in a fire in 1959 we spent $75,000 to replace it and
that only included replacing two burned tractors. When you have eleven
tractors, two jeaps, two pick-up trucks, a dump truck and fifty other
pieces of motorized equipment, you can see how necessary machinery
becomes a part of your qualifications.

9. Wide familiarity with the game of golf,

This does not mean cnly in the ability to play the game, but
familiarity with the whole society of golf. The role of the USGA, the
PGA, the CMAA, industry and all other facets relating to golf.

10. Ability to accept respomsibility and to make decisions along with
analyzing and solving problems. :

This is an important qualification and one that I admit we sométimes
become a little lax ini} The superintendent should be willing and ready
to accept responsibility, for the more responsibilities you have the more
‘indispensable you become and the more you should be ccmpensated for it.
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In my years of experience I have found that the average member does not
want to be bothered with details. Once the board or committee have deter-
mined policy, then it is your responsibility, They want to enjoy their

" day at the club and their round of golf. o

, And this brings us to the duties or responsibilities of the golf
course superintendent, We have discussed who is this man, the superintend-
ent; what are his qualifications; now what are his responsibilities? T
am not going to dwell long on this subject for the Golf Course Superintend-
ents Association of America in their pamphlet "An Introduction" spell out
the superintendent's respongibilities, but I think it wise to review what

the greens committee should expect from the superintendent,

The following fourteen points with sub-headings outline the job duties
of the superintendent:

1. Area Maintenance,

This refers to the golf course itself, plus clubhouse grounds, park-
ing lot, and new grounds construction,

2. Structure Maintenance,

This is the second item listed under responsibilities of a golf course
superintendent and includes such items as buildings, fences, bridges, pump-
house and shelters., Outside of the clubhouse and the staff or help's
quarters, these structures generally do become the responsibility of the
golf course superintendent, The service or maintenance building is one
building which usually is neglected, so in the planning of the maintenance
building this 1s where the superintendent shculd have full say.

3. Equipment,

The responsibilities of equipment are the purchasing, storing,
inventory, use and repair, The superintendent is best qualified to know
what equipment will best meet his needs.

4, Personnel,

Naturally the procurement, training, direction, and firing of the
maintenance crew working staff should be the full responsibility of the
golf course superintendent. We have already stressed under the quali-
fications of a golf course superintendent how important it is for him to
have the ability to handle personnel. So many of these qualifications
and duties go hand in hand, for if he has the qualifications he will
naturally assume the responsibilities,

5. Materials of Supply.
This the same as equipment - where the superintendent should have
the responsibility of purchasing, storage, inventory and use of supplies.

6. Cost and record keeping. And this includes cost accounting
(expenses) , weather records, material applications, equipment records,
inventory, repair and depreciation records, gasoline and oil records,
and of course payroll and expenditure records. Every operation of golf
course turf management can be made better, easier, and more understandable
to club management by the use and application of a record system that will
reflect your day to day operation., Today's higher costs, specialized
methods of turf management, critical labor markets and all other factors
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which make golf course management a.complex job -can be better done
when records can be used to back up thé judgment of the golf course
superintendent. ; ‘

7. Reports

Hand in hand with cost and record keeping are your reports. Ycu
are spending someone else's money and in some cases a good deal of it,

so why should you not make reports telling and showing where ‘that money

has gone ¢x i3 going, Your reports should include planning, progress,
committee meetings, and the like., At Winged Foot I submit periodic
progress reports, an annual report, lorg range planning reports, and
miscellaneous reports that might include suca items as inventory,
conference proceedings, emergencies or special situations.

8. Budget, and this includes preparaticn, explanation and execution,
If you really want to elevate yourself, submit a sound well-prepared
budget to your greens committee and bvard of directors. Tou then
approach them on terms they understand - business.

9. Cooperation and this means cooperation with your members,
committees, department heads, etc,

Much has been written about the necessity of the superintendent,
manager and professional cooperating tc the fullest to provide a success-
ful and progressive club, And that also applies to the membership in
general and to various committeesc

10. Knowledge of the game of golf is also another responsibility
of the golf course superintendent, He is growing turf for the average
golfer and it should be maintained in such condition as funds allow to
afford the greatest enjoyment to them. 'He should play as often as
possible to better understand the condition of his course from the
golfer's viewpoint; and attend and assist in any way possible all
golfing events in his area.

11. Landscape maintenance,

The landscape om your gclf course -trees, shrubs, and flowers -
is just as important and just as much your duty as a golf course super-
intendent, as are the greens, fairwayo and tees that come under your
constant care,

12, Golf Cars.

Golf cars are here and they are here to stay. How many times have
we heard that these past several years. But it is true - they have
already become a part of the game of golf, And I am not going to start
talking about golf cars here as that is a subject in itself, but it is
the golf course superintendent's responsibility to take the lezad in this
new venture and cee that the problem of proper and adequate hcusing and
maintenance of the cars is provided. If not, you may find your main-
tenance building taken over by golf carg and you, yourself, maintaining
the fleet on weekends. Your terrain might require some conctruction to
facilitate the use of golf cars on ycur course; vou must be prepared to
repair damage; to set up rules and regulations; and above all to have
the authority to close the course to carts because of adverse weather,
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13. Extra Club Activities,

This includes all those extra recreation facilities that are provided
to varying degrees such as swimming pools, tennis courts, bowling greens,
picnic grounds, etc. The superintendent generally has the equipment to
maintain these areas so naturally they fall under his responsibilities.

14, And last, but not least, is his responsibility for progressive
education -joining superintendents' associations, attending turf confer-
ences, schools, subscribing to publications and supporting associations
such as the USGA,

It is often asked how much responsibility or how many duties the golf
course superintendent should be willing to assume in areas other than
the maintenance of the golf courses, Of course the desires of the house
committee, greens ccumittee and the board of directors will decide how
much responsibility for clubhouse care and other activities the super-
intendent will assume, But, in gemeral, I woguld say that the superin-
tendent should offer as much of his time as he can without jeopardizing
the principle job of maintaining the golf course. As mentioned before,
the more that comes under your care, the more indispensable you become
and the more salary you can demand.

The Budget
Lee Koﬁalski

The Budget, next to the quality of your personnel, is the most
important part of the Green Chairman and The Committee's functionm,
The budget provides the funds to maintain your golf course in the con=-
dition your Green Committee wishes., It is the principle control for
maintenance, improvements and purchase of new equipment,

Many clubs have a policy of changing their chairman every two or
three years which makes it difficult for a Superintendent to get up any
long range program, or at times to keep up as good a program as tae previous
Chairman. At our club we have a Planning Committee which is permanent,
and any long range planning goes throuzh them for their approval; if
accepted, this committee follows the plan theough. In our committees we
have the younger element present so they can be trained and educated for
future responsibilities as chairman.

At the Country Club of Fairfield I make up the Green Budget and sub-
mit it to the Greens Committee for their apprcval so that the Chairman
can present it to the Board of Governors., The Committee and I meet and
go over every part of the budget, and discuss all the wages paid, the
help, how their time is broken down, their overtime, and whatever extra
benefits they can receive from the Club, such as hospitalization, insur-
ance, Christmas bonus; and hoping that eventually a pension plan can be
provided, so we can keep our good personnel year after year., I would
let them know my fertilizing progvam for the sreens, falrways and tees;
how many times, when, why, and what fertilizers are used; the same for
fungicides and insecticides, If there are any difficulties in obtaining
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funds for fertilizing and supplies to complete the program that will
give your members a better golf course, I would suggest you ask your
Chairman to contact the.USGA Green Section and ask for their help and
recommendation. I am sure with their knowledgn and backing your commit~
tees will see the light, A suggested list of improvemente, with
estimates, is presented with the budget.. The Green Committee can then
decide what improvements they want and present them to the Board.

.Each spring the Greans Chairman.and any of the committee who wish
to come, will pay us a visit at the golf barns and be introduced to
all of the golf personnel, This meeting of the Greens Chairman and
personnel, I think, is very important, Have coffee sa1d doughnuts ready
to relieve the tension. Put your equipment on displuy so the Committee
can see what work has been dome all winter. Incidentally, every year
I send my Chairman a list of all of the equipment, repairs made, the
date each piece of equipment is bought and the life expectancy of each.

In your talks with the Chairman on Budgets, make it a point to plan
to play a game of golf together during the summer. Then you can explain
and show how you are following the praogram presented in the Budget.

In Syracuse the Greens Chairman and Iplayed practically every week,
This makes you play your golf course and also it 1s benefiting because
a Greens Chairman who can understand your problems and plans will be
your champion,

Public Relations
Leon St. Pierre
Number One on the Agenda

In many instances, the Superintendent-in-charge of the Golf Course,
is confronted by so many problems, he must solve himecz21f, that the
matter of Public Relations is placed at the bottom of his priority list,
In fact, it may be so far down that it is never even carefully examined.
This situation is understandable but a grave mistake, After all is said
and done, what is the truly basic commodity in all businesses?

It is human effort. Some of the effort is appliad clerically,
and some of it is applied manually, but people and personalilties are
back of it all, It is an old military axiom th-t = poor plan, well
executed will succeed, where the perfect plan v orly execur:d wiil fail,
How true this is in business. The accurate communi.cation ¢Z ic«us is
essential to the execution of the plan, In businec:, we crnsider the
program of Public Relations as the program of communicaticns. The
Management may have the finest plans and policies iu the tuvciness world,
but time, thought and effort must be spent on tramsmittin; = crzmouni-
cating these ideas to the employees, the members and the community, in
which the Club is located. That being the case, somebody has to take
charge and work at it, and the somebody is the Chairman and the
Superintendent.
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Things Public Relations Can Do for the Chairman and Superintendent

1. Increase Club good will, by developing member mnderstanding and
appreciation of services reudered.

2, Help promote good labor relations; reduce employee turnover; make
easier the securing of high caliber personnel.

3. Create broader understanding and sympathy with the problems the Chair-
man of the Grounds Committee and Superintendent faces.

Employee Relations
a. Employee benefits such as Blue Cross, Blue Shield and Life Insurance
plans,

b. Pension plans
c. Liberal vacations - 2 to 3 weeks - and major holidays

d. Service pins or watches awarded for years of service at the Zmployees'
Annusl Dinner.

e. Bulletin boards and posters

f. Suggestion system

g. Employee information meetings

Ways and Means of Improving Public Relations with Membership

1. A Complaint Box in the locker room will help to reduce pressures
while the Chairman is not around the Club,

2. Colored slides taken before and after every major construction job,
also pictures taken during the four seasons, showing work perfuvzmed by

the Golf Course Crew, should be shown at the Annual Meetirg, in conjunction
with the Golf and Grounds Annual Report.

3. 1f any major repairs or construction are to be made, ick it te known
well in advance, so that it will not be a complete surprizc tc g:lfers,
when they get on the course,

4, A Greens Committee should be made up of a cross secti-r »f high end
low handicapped golfers. This Committee shouiéd include ou~ mewber frem
the Women's Golf Committee,

5. An Open House at the Maintenance Barn is an effective way to have .
members see for themselves what type of equipuent it take: to maintain
a golf course and in what conditizn the equiy.ent is, This Ope:n Housza
could be held in late Marckh, just befcrz the golf scason begins. At the
same time, a Lawn and Garcoa Clinic cculd be presented, quastions would
be answered by the Superincendent, and the County Agent, using scme of
his printed matter,
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6. Playing golfiat the’proper time with Eﬁ;Véhéirﬁan;Aaﬁé'memﬁéfs;;
that are sympathetic to better golfing condit 1ons.

7. During: &pecidl tou:naments that have a gallery, mingle with the Lok
spectators, " -

B L ¢ =
') . "Y g " " . 1o 3 . 2 s

Public Relations ét Work ou the First Tee pp, ;a »A;-?~' A ‘T*
Have you ever’ watched the Go‘f Pro operate on the first tee?

During busy: days you will notice the Pro greeting the golfc*s and

telling them how happy heé is to see them, You will, also, notice how

casually he will give a friendly tip on a playa:'s swing sr uang, and 3

possibly, recommend a heavier or lighter set cf woods, thirufora; setting

up a salej and, at the same time, doing a.Pu:’ : Cign. Jub, L omy. e

not suggesting ‘that "the Supetin*endent stand grtwas Lhe £I3t See area

on busy days, wearing a’ carnation in his coat la;L’; and plad=havding

the members, as they approach him; Tet Jack the teod waitew do that

when the members go in the «ining room for dincenm, 4 am suopestiagy

however, ' keeping the Chairman well- f;orm"u, 80 that no .n fura can

do a very-effective jﬂb 14;.:ming and =’ucating mem;ae8 uciug the

methods mentionad eaz;Ler. A well 1nfd_med Nsmberwnip is a happy

Membership. - ;

~------......_..‘.-----_—---n
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" A Stidy of Wilt

' Hz:.rfy Neasal

nt inta<n of watar,
.‘?'.'./n .Lr -he
careies this

of a rate of ‘traasrpy senion that e&ceeda the p
My discussion ol wili, i ?.is tha resnlt of Cuytrimual
laboratory, in %o ﬁnuge and sn the Yale Geif Co:z

e

definition. further, ouid say that wi‘t”0r0u~s'mh?u the yranspiration
of water throug™ tha StOmthS is ¢reater thar the ». i~ u: absocption
through the rcots., Also, €7 the clagsificatisus of U ,vi-, and wet

wilt, I am’ add,-g a’ tdlrd Variety, which I wiil idez*"Tx &g clouly days
wilL. S ezl =

Dry wilt occurs when the soil is so dry that‘tfﬂ~p 1s. mo watsy @
available to the roots. It is essy to wadersiand tua ii his.sicuatiom,
when transpiration takes place the plant is unasle to Ler aue,water that
is lost,

Before taking up wet wilt, T should like to d7i-:rags the wilt that
frequently plagues us foll*m}ﬂg twy or tiwee davs. .. «wipudy weailiwr, .
It is possible that &n expiznation for this may b2 .. fihe preesic of
rehydration of starch in the plant. This is my hypo;hesis concerning

cloudy days wilt. _ e o

Hydration of Starch'“ A plan‘ mantfacturas food on dave of high 1 :aht
intensity. In this food-meing p* . cess, called phﬂrJﬁynrha~,s oo
plant absorbs COZ through the stesites cnto the mescphyl calls, and the

chloroplasts absorb light: energy frcm tas sun. ?he food. p;)ﬂuct is sugar. '

Sugar takes a lot of space, and a grass plant does not have much
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space to spare. Therefore, it changes the sugar to starch in a dehydrated
form for storage. ' :

On cloudy days, the CO, intake is reduced because the stomates are
only partially open and the chloroplasts are not very active because cf
the low light intensity. Consequently, the production of the plant's
food supply is reduced. If the cloud cover continues long enough that
the plant becomes undernourished, the plaut must draw on its reserve food
supply, that, is the dried starch, Only through water absorption can
the dehydrated starch become available to the plant, As long as there
is sufficient water, all is well., No starch in poa while in seed pro-
ductien.

But suddenly, after a couple of days of low light intensity, the
sun comes out, The s tomates open wide and evaporation is accelerated,
and the plant loses much of its water supply. The water intake iz still
slow, and water is still being used to dissolve the starch.

Now the plant must change from the process of rehydrating starch
reserves, which requires a great amount of water, to making a fresh supply
of sugar, which also requires water. In the photosynthesis process, the
mesophyl cells must be mcist in order to absorb the required COp, Water
is of vital importance at this time to every function within the plant,
and yet the stomates, being widé open for action, are losing the vital
moisture to evaporation. If the evaporation exceeds the ability of the
plant to take in sufficient moisture for its functions, the plant collapses.
Diagnosis: wilt.

Now Back to Wet Wilt, We have all observed grass areas where the soil

was saturated with water, yet this grass seemed to wilt faster than grass

in drier areas, Despite saturation of the soil, the wilt results from
excessive transpiration, though this is not as self-evident as the relation-
ship of transpiration and absorption of water in dry wilt.

I have been carrying on experiments to investigate the relationship
of stomate numbers to incidence of wet wilt, and have found a very significant
relationship, I firmly believe from the evidence of experiments and from
actual practice on the golf course, that the control of wilt lies with
the control of the numbers of stomates and of the opening of the stomates,
80 as to govern the rate of transpiration from the grass plant. I'l1
give a detailed description of these experiments.

EXPERIMENT. "X

I set up two identical flats containing Annual Bluegrass and Creeping
Bent. One flat was watered twice a week and the other 6 times a week.

After a period of five weeks, each flat was set in frotof an electric
heater which had a fan attached to it, creeating the effect of hot air
blowing across the grass,

The grass!%ggtwatered 6 times a week wilted in 20 minutes. The grass
that was watered twice a week took one hour to wilt,
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The soil that was watered 6 times a week was not saturated, just
fairly moist, There were enough open pores in the soil to- permit gas
exchange. I believée that this is evidence that it was not a lack of
oxygen that made the grass wilt. '

I also nated -a diffe*ence 1n rcot length. The roots in the wet
soil were somewhat sho*ter than 'the roots in the drier soil., This
cculd effect the capacity of the p .ant to absorb Water.

" EXPERTMENT 11

The same test was tried again two weeks later, using the same
flats with the grass that had survived the first test. The day was
cloudy when this test was made. The grass in neither flat wilted.

*' EXPERIMENT IIT:  °

The same test was repeated two days later, Since this day'was also
cloudy, half of each flat was covered with newspaper, and the greenhouse

_ lights were turned on. Then the heater-fan was started, The exposed
. ‘portion of the well-watered grass wilted in 14 minutes. The exposed

portion of grass that had been watered twice weekly wilted in 50 minutes.

Next the lights were turne& off and the newspaper removed, The
grass now exposed in both flats did not wilt even after 1 1/2 hqu:s;

CONCLUSIONS: The results of these three experiments demonstrate that
both light and water are important factors in the occurrence of wilt,
Therefore, it becomes evident that stomates are in some way responsible
for wilt. :

Yok Fekde deedks

With the benefit of a newly—discovered method of maklng impressions
of plant tissues for microscope slides, I was able to make impressions
of grass blades so that stomates could be examined clearly and counted
under the microscope.

"1 set up expe*iments for counting stomates on. lightly-watered and
heavily-watered grass, v

EXPERIMENT IV:

Thirty pots were planted with Annual Bluegrass., Half of these were
watered twice a week over a period of four weeks; the other half were
watered six times a week for the same period, i

*//Tfi*

" The grass that was watered 6 times a week had an average of 8
stomates and 19 epidermal cells in the area that could be seen under .
the microscope. : '

The grass that was watered twice a week had an. average of‘7 stomates

and 29 epidermal cells, y
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This means that the grass watered 6 times a week had one:stomate for
every 2 epidermal cells, and that the grass watered twice a week had one
stomate for every &4 epidermal cells, This 2- to-l and 4-to-1:relation-
ship held true fn the cross- -gection of the grass tlade, though only the
palisade layer could be seen in the cross-section.

EXPERIMENT V:

The watering procedure in Experiment IV was reversed, using the
same pots of grass. In'three weeks time, the grass that was now watered
6 times a week had the l-stomate~to-3-epidermal-cells relationshlp on
the new blades of grass. :

The grass that had been watered 6 times'a'wenk'and.fhen only 2 times
a week, took 5-to-6 weeks before the one~-stomate~ to—&-epide:mal-cells
relationship became established. :

EXPERIMENT VI:

A box was‘conStrucfgdlﬁi;hﬁhéat,and.light‘ébn:rbilahd a,built-in
fan, The light could be adjusted from 100 fc to 3000 fc. The same pots
of grass were then tested in the box, with the following results:

1. The higher the light intensity, the sooner the grass wilted. And
inversely, the lower the light intensity, the longer it took for the grass
to wilt, :

2, The grass with the most stomates wilted first,

3. With no light and 90-degree heat, the grass watered 6 times a week
wilted in 2 hours,

4, With no light and 90-degree heat, the grass watered twice a week was
still holding up after 3 1/2 hours - when the fan burned out,

5. Below 70 degrees F., both well-water°d and dry grass took longer to
wilt, ,

6. Between temperatures of 75 degrees and 100 degrees F,, light intensity
being the same, there is not much difference in the rate at which grass
wilts., That is, with a light intensity of 3000 fc, for instance, heavily-
watered grass wilted in 15-to~20 minutes, whether the temperature was 73,
80 or 100 degrees. The lightly-watered grass wilted in 2 to 3 hours,
whether the temperature was 75, 80 or 100 degrees.

CONCLUSIONS:

My conclusions from these experiments with hea. and light intensity
are that: (1) high light intensity is required for grass to wilt; (2) grass
wilts faster at temperatures over 75 degrees F, By heavy watering or by
growing grass in wet areas, one is, in effect, inviting witt. Under wet
conditions, as my experiments demonstrate , the grass blades develop more
stomates quantitatively, and as a result this grass is particularly

susceptible to wilt,
Fedek Feeke Fedede
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Now, WHAT CAN WE DO ABOUT WILT? Can we control it?

Dr. Israel Zelitch of the Conmnecticut Agricultmral Experiment
Station discovered a number of chemicals that will close stomates on
tobacco leaves, In 1961 Dr, Zelitch published a paper entitled,
“"Biochemical Control of Stomatal Opening in Leaves.”" One of the
chemicals which he named was phenylmercuric acetate.

I experimented with phenylmercuric acetate on grass watered
6 times a week, with a fan on and high light intemsity. The fzn burmed
out in 3 hours and 12 minutes, but the treated grass was still in good
shape.

Next I tried pots of grass under bell jars - 2 treated and 2 untreat-
ed., The grass that had not been treated witn phe:sylmercuric acetate
was covered with dew (or gutted water) inside of an hour, No dew (or
gutted water) formed on the grass that had been tr:ated, in a period
of 12 days. But as the grass grew, dronlets did form:on the area of
nev growth, Aifter 20 days, droplets began to form zlso on the treated
portions of the grass blades.

I then carried cut the phenylmercuric acetate tests con a larger
scale et the Yale Golf Course. The rosults were ror satisfactory.
Surface tensicus caused the spray mixture to ball ard roll off tne
grass baldes, Only a small number of s({omates were affected and closed.

However, when I added a non-ionic wetting agent to the solution
of phenylmercuric acetate and water, the results were strikingly effect-
ive. Seventy percent of the stomates were closed. During the summer
season of 1962, I was able to effectively control wilt on the Yale
Golf Course with this mixture.

The mixtures which I used to control wilt contained: one-half to
one quart of 10% phenylmercuric acetate and one quast of non-ionic
wetting agent, mixed ia 300 gallons of water. The spray was applied at
the rate of 5 gallons to the 1000 square feet of turf. This application
reduced or stopped wilt for a period of 5 to 15 days., Only on Merziam
Blue Grass (B27 USDA) was the effect harmful,

This method of controlling wilt is dependent on.the following factors:
(1) rate of growth of the grass;
(2) amount of water available to the grass -natural or applied;
(3} frequency of cut; and
(4) quality of spray application.

SUMMARY
1, To the classifications of dry wilt and wet wilt, I would add a third

variety which I call "cloudy days wilt." ‘Each of these varieties of
wilt rises from a different set of environmental conditions,

2, 'The number of stomatas on the grass blades determines how soon the

grass will wilt.

A-32



3. The number of stomates increases with the amount of water.
4, The roots become shorter with heavy watering,
5. High light intensity triggers wilt,

6. By closing the stomates with an application of phenylmercuric acetate
and non-ionic wetting agent in water, wilt can be controlled,

Fokk ke

I wish to thank the staff of the Connecticut Agricultural Experiment
Station who were most generous with their time and knowledge; the personnel
of the Yale Forestry School for their technical assistance and for the
use of the lab and greenhouse and also the Magovern Company which paid
for all my: equipment,

Specifications for
A Method of Putting Green Construction

Presented by
Alexander Radko

Golf course construction is presently enjoying its most accelerated
pace since the introduction 6f the game of golf intc the United States.
Not only are new courses being built but old ones are being'imodernizas. "

The cost of maintenance has influenced some clubs in their decisions
‘to undertake a rebuilding program, There is a need to do away with
features such as sharp contours and abrupt tee slopes which crezte maine-
tenance problems.

Golf course design and golf course comstructiun have been ccasidared
an art rather than a sciemce, Thic individuaiity aand the characiec of
golf courses in this cyunt:ry have resulted frum the artigtic talents of
some -of the great architects in whose minds tliey were counceived,

Likewise, construction methods have been developed as a resuit of
individusl experiences and individual prefereances., It is a tribute to
those whese eftarts hLiave gune intn golf course building as well ss to
those whe maintain them that so maany courses have stood up well over the
years.

The pace of golf activity and the traffic on gclf courses iz present-
ly at a peak, however, which has naver baen evualed in our country, Many
of the construction mathod:z that were sacisfartory in an «orlier day,
will no longer produce greens whiva will with:cand the wear that is now
imposed upon them.

Because of these considerations, thz Grzzn Section hz2s for the last

decade interested itszelf in consivuction metlr:ds and in a ctudy of the
physical problems of soilz used in putiing griens. Research in these
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matters has been sponsored by the Green Section at Beltsville; at
Oklahoma State University; at USLA; and during the past six years an
intensive program of study has been supported at Texas A.&4., College.

It has been found that the problems of constructicn procedures and
methods and those of physical behavior of soils cannot be separated. The
two matters are related and must be considered tcgether if a desired
result is to be produced.

The findings of the Green Section sponsored research are such that
a sufficient amount of infcrmation is now available to warrant the
publication of a suggested method of construction. The procedures which
are outlined here may well be used as the basis for specifications which
a club may present to the prospective golf course builder.

Such specifications will place no limitations upon the individuality
nor the artistry of any architect. They will, however, provide a guide
for the builder and for the club which wants to be assured that the
greens they build will continue to provide good playing conditions for
many years. .

The basic considerations underlying the specificaticns and methods
presented are those of good drainage and resistance to compaction.
These ends cannot be achieved without some compromise. A highly permeable
soil which drains readily offers some problems in the establishment of
turf, It is loose and scmetimes may create difficulty in the changing
of cups, These are minor problems, however, when weighed against the
advantages of rapid drainage, good aeration, deep rooting, protection
against diceases, protection against over-watering, pretection against
salt problems, a putting surface which holds a shot without being overly
wet and one which resists pitting by golf balls.

The methods and specifications outlined in the following pages
represent the best thoughts of the Green Sectisan staff and of numerous
soil scientists who have given sericus attention to the prodlem. It is
hoped that they will result in more satisfactory and lese iroublesome
putting greens throughout the nation,

1. Subgrade

The contours of the subgrade should conform tc those £ the proposed
finished grade, with a tolerance of pius or minus 1", The zubgrade
should be constructed at zn elevation 14 inches below the proposed
finished grade. The subgrade should be compactad sufficiently to prevent
future settling which might create water-holding depressions in the
subgrade surface and corresponding depressions in the putting surface.

Where terrain permits, it is possible to build the subgrade into
the existing grade or to cut it into the subsoil. It is not necessary
to elevate or "build up" the green unless design considerations dictate
the desirability of doing so. ;

‘ It will be noted that courses of materials akove the cubgrade
consist of 4 inches of gravel, 1 1/2 to 2 inches ¢ coarse sand, and
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12 inches of topsoil, Thus the total depth will be 17 1/2 te 18 inches.
However, this fill material will settle appreciably;, and experience -
indicates that 14 inches will be the approximate depth of these cembined
materials after settling.

2, Drainage

Tile lines of at least 4-inch diameter should be so spaced that water
will not have to travel more than 10 feet to reach a tile drain. Any
suitable pattern or tile line arrangement may be used, but the herring-
bone or the gridiron arrangements will fit most situations.

Cut ditches or trenches into the subgrade so tile slopes uniformly.
Do not place tile deeper than is necessary to obtain the desired amount
of slope. Tile lines should have a minimum fall of ,5%. . Steeper grades
can be used but there will seldom be a need for tile line grades steeper
than 3% to 4% on a putting green. :

. Tile may be agricultural clay tile, concrete, plastic, or perforated
asphalt-paper composition, Agricultural tile joints should be butted to-
gether with no more than 1/4" of space between joints. The tops of tile
should be covered with asphalt paper, fibreglass composition, or with
plastic spacers and covers designed for this purpose. The covering pre-
vents gravel from falling into the tile.

Tile should be laid on a firm bed of 1/2" to 1" of gravel to reduce
possible wash of subgrade soil up into tile line by fast water flow. If
the subgrade consists of undist@¥bed soil, so that washing is unlikely,
it is permissible to lay tile directly on the bottom of the trench.

After the tile is laid, the trenches should be backfilled with gravel,
being careful not the displace the covering over the joints.

3. Gravel and Sand Base

a, The entire subgrade should be covered with a course of clean
washed gravel or crushed stone placed to a minimum thickness of 4 inches.

The preferred material for this purpose is washed pea gravel of
about 1/4" diameter particle size, Larger gravel or stone may be used,
but it is important that changes in size between this course of material
and the succeeding one overlying it not be too great, Otherwise, smaller
particles from overlying material will wash into the gravel, clog the
pores or drainage ways and thereby reduce the cffectiveness of the gravel.

The maximum allowable discrepancy appears to be 5 to 7 diameters.
In other words, if 1/4" pea gravel (about 6mm) is used, then the par-
ticles of the overlying course of sand should not be less than 1 mm, in
diameter. If stone of 1 inchadiameter were used, it would be necessary
to include a course of pea gravel to prevent the movement of smaller
soil aggregates into the stome.

b, When the gravel is in place, assuming that pea gravel has been
used, a 1 1/2" layer of coarse washed sand (commercial concrete sand is
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satisfactory) should be placed to a uniform thickness over the gravel.

The tolerance for error in the thickness of gravel and sand courses
should be limited to plus or minus .5 inch.

4. “Ringing'the Green

When the courses of gravel and sand are in place and outlets have
been established for subsurface water (through the tile lines), the
green should be "ringed"” with the soil which is to be used for aprons
and collars., 'This soil should be placed around the green and any
contours established in such a way that they will blend into the putting
surface,

The next step is to fill the depression, which represents the putting
surface, with the prepared topsoil mixture described in the following
paragraphs,

5. Soil Mixture

A covering of topsoil mixture at least 12 inches in thickness should
be placed over the sand and gravel layers,

The soil mixture should meet certain physical requirements.

Permeability - After compaction at a moisture content approximately
field capacity as described by Ferguson, Howard and Bloodworth, a core
of the soil mixture should permit the passage of not less than 1/2 inch
of water per hour nor more than 1 1/2 inches per hour when subjected to
a hydraulic head of .25 inches.

Porosity-After compaction, a sample of the soil mixture should have
a minimum total pore space of 33%. Of this pore space, the large (non-
capillary) pores should comprise from 12 to 18% and capillary pore space
from 15 to 21%.

Information with respect to bulk density, moisture retention
capacity, mechanical analysis and degree of aggregation in the hands of
a soil physicist may be helpful in further evaluating the potential
behavior of a putting green soil.

Few natural soils meet tk requirements stated above. It will be
necessary to use mixtures of sand, soil, and organic matter, Because
of differences in behavior induced by such factors as sand particle size
and gradation, the mineral derivation and degree of aggregation of the
clay component, the degree of decomposition of the organic matter, and
the silt content of the scil, it is impossible to make satisfactory
recommendations for soil mixtures without appropriate laboratory analyses.

The success of the method of construction herein described is
dependent upon the pruper physical characteristics of the soil and the
relationship of that soil to the drainage bed underlying the green.
Therefore a physical analysis of soil should be made before the soil
components are procured, When the proper proportions of the soil
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components have been determined, it becomes extremely important that

they be mixed in the proportions indicsted. A small error in percentages
in the case of a plastic clay soil can lead to serious consequencies.

To insure thorough mixing and the accurate measurements of the soil com-
ponents, "off site' mixing is advocated.

Any soil physics laboratory which is equipped with the facilities
to carry out the measurement described by Ferguson can prescribe a soil
mixture for putting green use. Green Section offices can provide names
of laboratories so equipped upon request. :

6. Soil Covering, Placement, Smoothing and Firming

When soil has been thoroughly mixed off site, it should be transported
to the green site and dumped at the edge of the green. Padding the edge
of the green with boards may be necessary to prevent disturbance by wheeled
vehicles of the soil previously placed around the ocutside of the putting
surface. A small crawler-type tractor suiltably equipped with a blade is
weful for pushing the soil mixture out onto the prepared base. If the
tractor is always operated with its weight on the soil mixture that has
been hauled onto the site, the base will not be disturbed.

Grade stakes ppaced at frequent intervals on the putting surface
will be helpful in indicating the depth of the soil mixture. Finishing
the grade will likely require the use of a level or transit,

When the soil has been spread uniformly over the surface of the
putting green, it should be compacted or firmed uniformly. A roller
usually is not satisfactory because it "bridges’ the soft spots.

"Footing” or trampling the surface will tend to eliminate the soft
spots, Raking the surface and repeating the footing operation will result
in having the seed or stolon bed uniformly firm. It should be emphasized
that the raking and footing should be repsated until uniform firmness is
obtained, :

Whenever possible after construction, saturation of the soil by
extensive irrigation is suggested, Water is useful in settling and
firming the surface. This practice will also reveal any water~ﬁclding
depressions which mignt interfere with surface drainage.

T Sterilization of 8011 and Establishment of Turf

These steps may be accomplished by following well-known conventional
procedures,

The foregoing steps in congtruction have been used successfully in
many greens in various parts of the nation. It should be emphasized that
each step in construction is dependent upon all the others. It is in-
advigsable to use the gravel and the proper soil mixture unless the inter-
mediate layer of sand is used to separate them, The courses of gravel
and sand may result in saturation of the Jpwer portions of the topsoil
mixture unless the proper soil mixture is used.
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In short, do not attempt to incorporate some of these steps into
greén coustruction unless they are all used in exact accordance with
these recommendatiens,

-The foregoing specifications tell the club how to proceed with the
job of building a putting green but they do net tell why onc should
follow these procedures., There is ample evidence in the body of
published literature to support the methods herein advocated,

- w s - e o - -

Management of Kentucky Bluegrass and
Grass Mixtures for Turf

F. V., Juska

There are many managemeat practices directly under the control of
the operator which affect vigor, quality, and persistence of turf.
Adherence to a few cardinal principles will aid materially in obtaining
high quality turf, or at least acceptable turf. Due to adverse weather
conditions encountered during the summer months, every precaution sheuld
be taken that will aid in the survival ¢f grasses. In some instaices,
demands of play, inherent problems, and adverse weather preclude the
implemeuntation of good management practices,

Some commom causes of poor turf:

1. Improper use of fertilizers: Too much nitrogen results in
succulent growth of the tops at the expense of root reserves. Too
little nitrogen results in a thin turf of low vigor. Fertilize the
grass according to its needs, Secure soil tests for information on
the analysis of fertilizer neaded, It is more desirable te apply
nitrogen fertilizers more often in smaller amounts to obtain uniform
growth, Uniformly growing turf will also fir into a regular mowing
program or schedule,

2. Iuproper watering: Frequeut light watering is not only un-
economical but also encourages shallow rooting and increases the
incidence of disecase., Water deeply and less frequently to develop deep
roots, A plant with a good root system is better able to withstand
adverse conditions., Syringing bentgrass during hot weather is not
considered watering., Putting grezas kept a little on the dry side are
less likely to wilt during hot humid weather.

3. Plant adapted varicties and mixtures: Regardless of previous
preparation and management, unadapted species will not provide a
suitable turf. Check with your experiment station to determine which
variety is best suited for your location and your management conditions.

4. Height gnd frequency of mowing: Mow according to the species
requirements. Removing over one-half of the leaf surface at any one
time is harmful. 1Ia general, the cleser a grass is mowed the more
frequent it should be mowed. Mowing height is dirctly proportiomal to
depth and quantity of roots produced; the lower the cutting height, the
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fewer roots. Mow upright grasses at a height of 1 1/2 to 2 inches. Mowing
bluegrass and red fescue lower than this height accaunts, to a large

e xtent, for their failure on fairways and cther areas, and thus it

becomes necessary to resort to stoloniferous grass such as bermudagrass

and bentgrasses which are able to withstand close mowing. Frequent mowing
increases the density of the turf but does not enable the operator to

mow more closely without a2 reduction of root reserves.

5. Too much traffict Few of our grasses will withstand heavy
traffic continuously. Internal cultivation will help on putting greens
and fairways. However, pathways will either require paving with asphalt
or construction of a gravel path.

6. Too much shade: Most of the grass species are unable to withstand
deep shade. Remove trees and trim lower branches to admit more sunlight.
Shady areas an clubhouse grounds can be made very attractive with ground
cover plants. Another approach may be the application of gravel under
trees confined with a steel or aluminum strip around the drip line of
the tree,

7. Poorly drained soils: This is a condition that is frequently
built into existing greens and other turf areas., Frequent aerification
and spiking alleviates the condition but the cure may involve rebuilding
the greens.

There are other management practices such as the use of sharp mowing
equipment, a good fungicide program, chemical weed control, etc. that
should be wentioned; however, time will not permit a discussion of all
aspects of management as it affects turf vigor. The remainder of the time
allotted will be used to illustrate two or three practices --fertilization,
height and frequency of mowing, and their effect on grass vigor.

Discussion from Slides

Summary statements relative to fertilization, frequency and height
of cutting Merion and common Kentucky bluegrasc and their effects on
turfgrass vigor:

1. An extensive root system and vigorous but not excessive top growth
are important objectives in maintdining good quality turf. Applications
of nitrogen made prior to periods of low temperature will improve root
development without a corraespondingly large gain in top growth. Althqugh
fall nitrogen applications will help to improve root develspment and ;
possibly ground cover, they will nct elimlnate the need for applying
nitrogen at other periods of the year.

2. Under greenhouse conditions, the greatest yield of clippings
was produced by turf aupplied with a high level of nitrogen and cut at
2 inches.

3. High nitrogen and low cutting treatments inhibited root and
rhizome production to the greatest extent.

4, Highly significant differences in root quantity were obtained
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with weekly defoliation and 2-inch cutting height in contrast to 5 times
weekly and l-inch mowing height., Crown weights indicated a denser turf
for the fraquent cutting interval.

5, Cutting height influenced the quantity of roots more than
frequency; however, more roots and roots per tiller were obtained from
weekly mowing. Results indicate that '"frequent' mowing will not permit
a decrease in mowing height without a reduction in the quantity of roots
per tiller,

6. A measure of root reserves was obtained by growing sod cores
in a growth chamber in the absence of light. In each comparison of:
weexkly and more frequent mowing at 1- or 2~-inch height, weekly mowing
was superior with respect to the amount of reserves calculated on a
tiller basis,

7. Results from both the greenhouse and field trials indicated
a higher quantity of roots for the weekly defoliation and 2-inch clipping
height,

e R R

What's New in Fertilizers
" Geoffrey S. Cornish

Although we are in an era of wonderful new chemicals, it is of
interest that very few fertilizers have been completely outdated in
turfgrass work.

Until well after World War I many superintendents used nothing but
barnyard manures in their fertilizer programs. Even today many a super-
intendent if he can obtain manures uses them in his compost for future
topdressing, while courses in the poultry raising areas of New England
still spread poultry manure over their fairways in winter with good
results,

And there was the ''sulfate of amuonia" era in the nineteen twenties
when some turfgrowers used nothing but this inorganic nitregenous source
on their grass with impressive imitial but ultimately disastrous results.
Still sulfate of ammonia has a role tcday. For example in Central New
York State it is one means of reducing the high pH cf the soils and
particularly the extremely high pH of those greens built or topdressed
with sand with a high limestone content ~ a phenomenon Dr. Bill Colby
once told me was bound to occur,

By the late twenties an increasing amount of sewerage sludge was
being used together with complete fertilizers. During the thirties
because of relatively low prices and increased supplies many natural
organics such as castcr bean pomace, cottonseed meal, tankage and bléod
meal were in use., And by World War II pilot projects were underway
which eventually led to production on a large scale of newer types of
fertilizers.

In talking with superintendents I have found that many, after years
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of observation feel there is merit in using a variety of materials in
their fertilizer programs. And in the fertilizing of putting greens,
more and more experienced superintendents recommend frequent but light
feedings in place of the old practice of heavy monthly doses. I hope
some of our speakers this afternoon will comment on these trends towards
variety and frequency particularly in view of the introduction of the
newer fertilizers, :

It is well to remember that the injudicious use of any fertilizer
material without consideration for seagon, weather and soil conditions
is bound to lead to trouble sooner or later. And even in new greens
where the fertility level has to be raised through heavier feeding, there
are instances of overfe;tilizing.

Another trend in the last decade has been to an overall increased
use of fertilizers and as a result the turfgrass areas of the nation
have become increasingly beautiful. While the wise superintendent still
limits himself to 3 to 6 pounds of nitrogen per 1000 square feet per
season on old established greens with perhaps 8 - 10 pounds on brand
new greens, the great increase in use of commercial fertilizers on golf
courses has come on fairways. Until after the Korean War the grass on
many a fairway as well as on home lawns merely existed in a perpetual
state of starvation, Today in part because of the missionary work of
Al Radko, the late Tate Taylor and other Greens Section workers the
majority of country club superintendents in New England are applying
150 - 200 pounds or more of nitrogen per acre per season to their fair-
ways as well as other plant food elements. And with the greater refine~
ment of grassed roughs more of these are being fertilized once or even
twice annually with wonderful results,

In recent years there has also been an increasing awareness of the
roles of N.,P.K'and other elements. Agronomists and plant physiologists
are focusing attention on this important item and are on the threshold
of many new discoveries. For example, Bandel and Kresge* at the Univer-.
sity of Maryland have discoverad that potassium winterized forage crop
roots, It causes larger, deeper and more unlformly distributed plant
roots which can withstand the harsh physical forces encountered during
winter. : -

Also because potassium also increased the ability of root cellé to
resist freezing Bandel and Kresge observed that fertilizing with potassium
is similar to adding anti-~ freese to your automobile.x .

While their research is not yet applied to lawngrasses we can see
that if it holds true for our crop, the use cf potassium may greatly
reduce the tragic winter injury so frequently encountered in Necw England
greens, tees, fairways and lawn areas.

This afternoon we have a distinguished group with us who will tell us
about several fertilizers and also something about the rale of tlie elexents.
Following short talks by each speaker I hope there will be plentv of ques-
tions from the floor. When our time expires at 3 PM, I am sure that each
speaker will still answer any remaining questions,

*Bandel, V.A. and Kresge, C.B., '"Potassium Winterizes Youw Forage Crop Roots."
Crops and Soils, December 1962,
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Methylene Ureas
Harvey Stangel

The ideal nitrogen fertilizer is commonly believed to be a slowly
avallable source of nitrogen. Such a nitrogen source should have fewer
leaching losses, no luxury consumption and little if any gaseous losses
of nitrogen. In addition it should be non-burning and have no toxic
effects.

The Urea-formaldehydes presently meet these requirements closer
than any other fertilizer being cffered in quantity. Thay have been on
the market and have been used successfully by turf managers for the
past 10 years. In spite of the opportunity to become familiar with urea-
formaldehydes as a fertilizer, there appears to be a lack of familiarity
with this product among many people, a misunderstanding of its use and
properties and in some cases, mis-use.

I have been asked to tzlk cn methylene ureas and frankly was
surprised to see another man on the program who was also zsked to
discuss urea-formaldehydes. Juat so there is no misunderstanding, let
us say now in clear English of unmistakable meaning - methylene ureas
and the present urea-formaldehyde fertilizers offered on the market,
regardless of 'source, are one and the same. There is no difference
between methylene ureas and urea-formaldehyde fertilizers now on the
market. E :

But they differ in their content of specific methylene ureas. For
instance, all urea-formaldehyde fertilizers now on the market contain
free urea or unreacted urea in addition to the reacticn products or
polymers of urea and formaldehyde --the starting materials look like this,

Slide 1

This is urea on the right, the old familiar fertilizer that we
have had around for thousands of years in animal manures and more
recently as a chemical fertilizer. It contains 46% N and its structure
and formula are given. On the left is formaldehyde which is a pretty
good preservative or embalming agent, It is a good fungicide and
bactericide, if you are not too fussy. Not too many years ago it was
used to preserve some foods. Milk was one of them. But, as your know,
formaldehyde is toxic so it can no longer be used for that purpose.
However, by reacting urea and formaldehyde we change the availability
of urea. If only 1 molecule of formaldehyde reacts with urea we get -

Slide 2
methylene diurea. It is CWS (cold water soluble). It is also quite
rapidly available. Half the N in this molecule is readily accessible
to microbes. And the other half of it is availatle soun after the two
outer N groups are knocked off. It is also non-turning,

If we add on another molecule of urea and formaldchyde we get -

Slide 3
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dimethylene triurea. Now this is a largermolecule and not quite as . -
readily available because only the ends of 2 urea moleculas can be knocked
off easily by microbes. One urea molecule and the ends ¢f 2 molacules

are protected, This molecule is also less soluble than thz previous cne.
Now addition of urea and formaldehyde molecules can go on until we get

a molecule that is so large that it is imsoluble and practically unavail-
able like this =~

Slide 4

This is penta methylene hexa urea, that is 5 formaldehyde molecules
and 6 urea molecules. It is insoluble even in hot water and is available
so slowly that only about 8% of the N in this is available each year.
Now let's look at a commercial urea-formaldelyde.

Slide (Laxge)

A commercial urea-formaldehyde (UF) contains all of the polymers of
urea ard formaldehyde that I showad you previously plus some larger ones.
We simply do mot kiow how to make a UF fertilizer with only one of these
polymers. Syrpose this fertilizer is a 10-6~-4 or a 20-10-5 and that we
will exezmine only the nitrogen present in it. We will further suppose
that ammonium nitrate, ammonium sulfate, ammonium phosphate, urea and
urea formaldehyde are used to formulate it, All of the ammonium nitrate,
the urea, the N from ammonium phosphate and ammonium sulfate and any un-
reacted urea from the UF willbe found in the imorganic N portion (the
blue portion). All of this N as you know is quickly available and will
burn a plant, if applied at the usual rates. All the rest of the N is
UFN and will not burn a plant if applied even in lzrge amounts. However,
all of the UFN is not equally available, You recall the methylene di-urea
consisted of 2 molecules of urea and of formaldehyde? The endz of the
urea molecules were exposed, hence it would be rather quickly available
and is somewhat soluble. As we increase the numbers of formaldehyde and
urea molecules in the chain the solubility and the availability goes
down until the large polymers are not even soluble in hot water., Well,
too much of the red fraction is not desirable either ~- and the AL (Acti-
vity Index) has been devised as a test to indicate when too much of this
material is present., '

To put 1t/¥?§¥1y, the AL is the ratio &f the UFN left after leaching
the fertilizer sample with cold water (CWIN) to that which is removed
by leaching with hot water. The more of the CWIN vhich is hot water solu-
ble, the higher the AIL.

Now, we in Nitrogen Division have a lot of curiosity. The theory
says that as the solubility of these UFN molecules decreased, that is
as the polymer length increased and more urea molecules were protected,
it should become less availlable. BSo in the lab we made up some of these
fractions and had them tested at the Mew Jewsey Agricultural Experiment
Station. Now this wasn't just for academic reasvas, but to find out how
improved UF fertilizers could be made.

Slide

The fheory was right, As the polymer length increased the solubility
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decreased, the availability decreased and the amount ‘of turf produced

by equal amounts of N.from each of these polymers decreased. The response
from dimethylene triurea was less than from the low solubility fraction,
In effect the larger the molecule the lower the response was.

Slide

And when all of these materials were put into one test we found
that the fraction which gives the best performance was the trimethylene
tetraurea. However, it does have some limitations. It does not begin
to breakdown appreciably until about 3 1/2 to 4 weeks after application.
And for this reason we need the other two less complex materials and
some inorganic N for quick response right after application. So
experience has not been so bad. A good turf fertilizer thus needs some
quickly available N, a larger amount of the slowly available fraction
such as trimethylene tetraurea and minimum of the low solubility fraction.

Slide

Now I don't want to leave you with the impression that the low
solubility fraction is valueless. It does supply N at a slow but con-
tinuous rate. It is usually most noticeable in the way that it improves
the color and over a period of years this fraction will build up in the
soil and keep your turf growing continuously at a higher rate.

Slide

How does a commercial UF compare with other slowly available
materials on the market? Because it is a blend of UF molecules of
different availability it does perhpas what is considered to be a better
job with a single.application than do:many other slowly available
nitrogen sources., Under field conditions, however, we recommend that
UF fertilizers be applied twice a year, early spring and late summer.
And we think you will have then set the stage to put your most capable
talents to work to produce top quality turf.

LR R

Plastic Coated Fertilizers
" Louis I. Hansen

The concept of slow release of soluble plant nutrients from
granules applied to the soil is not new and has been accomplished in a
number of ways. This has been done by :the chemical reaction of urea and
formaldehyde forming a condensation polymer, by producing chemical com-
pounds containing plant nutrients which are only slightly soluble, by
concentrating certain organic residues high in nitrogen, and by coatlng
granules which contain one or more of the plant nutrients.

Urea formaldehyde has been made for years and utilized on turf and

sod, Gonsiderable research has been done each year to improve the
release qualities of this polymeric material,

A-44



One chemical company has been working with magnesium ammonium phos-
phate to give the trade another effective slow release fertilizer.

A number of companies have coated granular chemicals and fertilizers
with some degree of success,

Archer Daniels Midland Company has worked the past four years on the
various problems encountered in coating granular materials and have been
able to overcome to a degree the obstacles which have hindered this pro-
gress, The main problems which must be overcome and clarified are out~
lined and will be discussed briefly:

1, Obtaining the granular materials for turf with the proper ratio of
plant nutrients, mainly nitrogen with minimal amounts of P and K, such
as 4-1-1, or 4-2-1. '

2. Obtaining granular materials that are homogenecus - all ingredients
in one granule.

3. Obtaining granular materials with a minimum surface area -- smooth
granules with fairly uniform sized distribution.

4. Selecting the most practical vehicle and method of encapsulating the
granules to attain maximum durability.

*5, Selecting satisfactory laboratory methods for measuring durability
of coated materials,

6. Obtaining satisfactory evaluation data for coated fertilizers on
turf to correlate with these laboratory testing methods.

Considerable time has been spent coating high nitrogen granular products
with varying durabilities for evaluation on turf, Products such as urea,
ammonium nitrate, 30-10-0, 18-46-0, 20-10-5, and 16-8-8 have been coated,
as well as blends of coated ammonium nitrace, triple super phosphate,

and potassium chloride to give a 4-1-1 ratio and urea, triple super phos-
phate and KC1 in a 4-2-1 ratio. These materials can be obtained in granu-
lar or prilled form, but the particle size and size distiibution varies
greatly causing large variations in surface area to be coated, so a
comparison of the durabilities based upon percent coating is not always
realistic,

Ammonium nitrate can be obtained in a fairly uniform mesh and when
coated gives excellent durasbilities with a 5% icach in the 72 houvr water
immersion test., Uresa, on the othar hand, with similar size distribution,
and coated at the same level will have a perceat leach varying from 15
to 30%.

The urea prills lock round but contain cracks, crevassass, and crators
which produce a greater surface area and are, thersfore, more difficult
to coat.

Triple super phosphate can be obtained from somz manufacturers as a
smooth granule and requires less than half the amount of cocating to get
durabilities down below 10% leach in the 72 hour water immersion test.
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Muriate of potash being crystalline is fairly easy to coat and
requires less coating to get good durability.

The three~-component granular fertilizers, such as 20-10-5, and
16-8-8, etc, are usually mere difficult to coat. The granules are
heterogeneous, have large variations in mesh size, a poor size distri-
bution and considerable fines, Most three-component fertilizers contain
too much broken material that has been screened after coming from the
dryer and the granules being too large have been broken up in the hammer
mill, screened, and added back to the regular production.

An approach to this problem of practicability of coated fertilizer
for turf and sod is affcrxded by blending the individual coated components,
such as ammonium nitrate and urea with triple super phosphate and muriate
of potash. A considerable cost saving can be realized making up a
4-1-1 or a 4-2-1 blend and from the turf grower's point of view he can
get the type of blend that will best suit his particular needs.

The laboratory durabilities of these coated fertilizers have been
measured by three methods: the water immersion test, wet soil burial,
and the conductivity measurements of goluble nutrients in the soil,
These three methods will be discussed briefly and illustrated along with
results which have been obtained by correlating this data with actual
performarnce on turf,

A, The Water Immersion Test

The percent by weight of soluble nutrients leached out in a period
of time is measured by adding Z0 g. of coated fertilizer to 100 g, water
and leaving for 72 hours. An aligquot of the filtrate is taken and
evaporated to dryness and the residue weighed. This is recorded as the
percent leached out., Table IIA (slide 1) compares the percent leached
of uncoated with light, medium, and heavy coated.

B, Wet Soil Burial Test

This measures the percent soluble nutrients left in the soil after
varying periods of time up to three months or more. The wet soil test
is performed in a ome-gallon round tin pail. The bottom of the pail is
punctured with five quarter-inch holes arranged in an X pattern to permit
excess water to drain, The pail is filled with black silt loam soil
within three inches of the top. Five 20 gram portions of fertilizer im
double nylon bags are placed on the top of the soil in the pail., To
avoid chaneling and saturation, the bags are flattened out and covered
with an additional 2 % iaches of soil, The equivalent of 1/2 inches of
water is added every second day requiring am hour ot more before the
water soaks completely into the soil, This level of moisture ias above
soil capacity, and the excesa drains slowly out of the holes in the
bottom of the pail., The bags of fertilizer are removed periodically
for examination during the two to four monthe of exposure. The top
nylon bag filters all soil and fine particles so the residue in the
second bag can be dried, weighed, and analyzed, and the results recorded.
(See table IIB --glide 1) -
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The wet soil burial tests were designed tc obtain the fallowing
information:

1. What types of film forming materials are most resistant to soil
bacteria, soil chemicals and fungi?

2. What types of film forming materials offer the greatest water resist-
ance or water vapar barrier?

3. What nutrients leach out of the grunules most readily?

4. Does the water pick up any inselubilizing materials as it traverses
the top 2 1/2 inches of soil abeve the fertilizer in the flattened bags?

5. Hew do different coated fertilizers behave in this test? (slide 7)

é., Urea - uncoated urea decompose readily to NH4 and coated urea
hag improved durability.

b. Coated three component fertilizers 20-10-5, 16-8-8, and 10-10-10
behave as expected. The N and K leach sut more rapidly than the
phosphates. ‘

c. The 4-1-1 blend of codted individual nutrients were remarkably
resistant in these testsi See ratio remaining after 8 weeks.

d. Coated dmmorium nitrate is excellent fertilizer fsr turf. Coated
0-46-0 requirés a low level of coating and even after 8 weeks still
has 62% P905 left.

e. The coated 0-0- 60, although quite soluble, still has 59% Kp0
left after 8 weeks.

C. Salt Injury Test

This test measures the concentration of soluble salts in the soil
near the germinating seed. The slides 2 and 3 show the placement of the
seed and the fertilizer and effect on germination with higher levels added.
After one week's exposure samples of soil were removed and diluted in a
one to five ratlo and the conductance was measured using a Wheatstone
bridge. The results are compared in Table 7 (slide 4),.

Salt injury experiments were designed to check the following:

a, Can soluble salt concentrations in the soil be measured accurate-
ly using a Wheatstone bridge?

b. What is the effectiveness of a coated fertilizer in releasing
soluble salts in soils? This slide compares ccated 16-8-8 at 15%
leach against uncoated in two soils, Zimmerman Sand and Clay Loam,

A comparison 6f germination studies shows that the unceated

germinated @ 0.5 g. fertilizer and, at higher levels, no germination
resulted. The coated germinated up to 3.0 g. level and above no

A - 47



germination occurred., The conductances measured at these levels
of fertilizer shows the concentration of salts at 34-42 mhos and
above no germination occurs -- salt injury.

c, How do coated fertilizers react in different soils (clay, silt
and sand loam) and potting soils using different moisture levels
and at different dursbilities? In potting soils the nitrogen was
varied from 1 1/2 - 3 pounds per cubic yard, iu other soil studies,
used 4 pounds nitrogen per 1000 square feet.

e o e s s

Coated fertilizers have been evaluated on turf during the past
three years using established Kentucky Blue Grass at Toro Mfg. Co. and
at different Agriculture Colleges (Minmesota, California, Indiana,
Rhode Island, and Florida).

Several slides will be shown to compare the clipping heights of
grass using coazted agzinst uncoated feutilizer with check plots. Each
of these were replicated three times and represent the average dry
weights of clippings per 1000 square feet.

a. In 1951 a durably coated 16-8-8 with a 10% lesach in 72 hours
was evaluated using 4 pounds of nitrogen per 1000 square feet.
Slide 5 compares the dry weekly clipping weights cf check against
coated and uncosted. The uncoated releases its nutrients rapidly
causing very rapid growth the first six weeks and levels cff, The
coated fertilizer starts slowly and holde the clipping weights
above the 6 pounds per week all summer ard also maintains excellent
green color during the growi:g season, The color was determined
uzcing the Munsell color slides, color comparisons. The check
plots never got much above 3 pounds of clippings per week at any
time during the growing season,

b. In 1962 a number of coated granular fertilizers were compared

at the Toro Mfg. Co, See slide 6, All plots were fertilized

using the same level of nitrougen, that is, 4 pounds per 1000 square
feet, The coated fertilizers were: 16-8-8 at 5% leach and 20%
leach, cnated ammonium sulfate and coated sémonium nitrate at about
16% leach. These were compared against a blend of ccated individual
plant nutrients in a 4-1-1 ratio using ammonium nitrate, triple
super phozphate and KCl, and finally against activated sewage sludge.
The table snows the average clipping waights of three replicates of
sample,

The above turf studies have indicated the following:

1. There is a correlation between rapid durability tests and turf
growth, Compare 16-8-8 @ 5% verzus 20% leach. The 5% leach gave 119
pounds clipping versus 97.7 pounds for 20% lszch.

2, Different granular materials can be costed to give satisfactory
performance on turf for at least thrce months. Compare ammonium sulfate,

ammonium nitrate and 16-8-8,
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3. The individual plant nutrients AN, T.S.P, and KCl can be coated
separately at different durabilities, and blended in a 4-1-1 ratio gave
111.4 pounds.

4, The check plots gave only 32 pounds clippings.
5. A commercial organic fertilizer under similér conditions gave 83 pounds.
" Conclusion

In conclusion I would like to emphasize at leést two important peoints.

<

1. The concept of coating granular chemicals or fertilizers is economic-
ally sound and practicable. This is due to the following:

a, The fertilizer manufacturers can now make smooth coatable granules.

b. New coatings and technigues have been develeped so that durably
coated granules can be made at ccmpetitive prices which do release
nutrients slowly during the entire growing season,

2. The concept of coating small particles can be applied to industrial
chemicals other than fertilizer granules to achieve slow release.

By improvements in the vehicles and methods of application and production
of smoother and more uniform granules, durabilities will be improved at
lower levels of coating and cost to produce a practical and effective
product for utilization in a wide variety of crops.

Recognition should be given to these men for this paper: J.R.Watson,
R, Farnham and W, Martin,

LR RN T e R

The Role of Sewage Sludge
James M, Latham, Jr.

About 8 years ago, while preparing the program for the Southeastern
Turfgrass Conference, we asked 0.J. Noer for his views on a debate of this
type. His views were negative, saying that a fertilizer's quality was
based on performance rather than talk, He felt that if a question exists
on a fertilizer's merits it should be tested in the field, rather than
at the conference table or on a chemist's slide rule. Performance ratings
should be based on color, density and resistance to damage frem traffic,
dis€ases and the like, NOT gn the amount of hay produced per unit of area.

The remarks in this paper are limited to activated sewage sludge to
which nothing is ever added to enhance its fertilizer values., There are
only 3 cities whose plants qualify for this category -Milwaukee (the
first ever built), Chicags, and Houston., The sludge from other cities
that use different systems is, at best, a simple soil conditionerx.

N ®ow e
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Activated sewage sludge is not just residential sewage, but includes
a wealth of proteins from industrial plants such as breweries, tanneries,
meat packing plants and the like, In Milwaukee, for instance, almost
25% of the nitrogen is supplied directly by brewery wastes, Harmful
acids, petroleum materials, etc. cannot be put into the sewerage system.
It contains not only N & P, but about 0.6% K, 3.0% iron (elemental) and
every other minor and trace element known to be useful in plant nutrition,
These amounts might not correct a deficiency but could prevent deficien-
cies when used in a general program.

There 1s a great deal of worry over high phosphorus levels. today,
but only when pH levels are high enough to promote iron deficiency. The
fairways at Milwaukee Couatry Club have received 3000 lbs. of activated
sludge per acre per year since 1932, Aftzsr all that time, soil phos-
phorus level is only in the range of 600 1bs per acre. These bentgrass
fairways are second to none -:1little Poa annua, no thatch, and the
finest playing surface imaginable.

Sewerage sludge has been sold to turfgrass growers since 1926.
In spite of the many recent advances in fertilizer technology, it remains
the standard to which all organic nitrogen sources must measure. One
of the first experimental plots evaluating nitrogen sources, at Arlingtonm,
Va,, in 1941, showed the high quality turf that can be produced with
activated sludge. Similar results have followed in New Jersey, Georgia,
Florida, Mississippi, Wisconsin, Iowa, California and other states.

A part of this high quality is in the realm of disease incidence.
One of the first lessons I learned in the Northeast was that dollarspot
became a problem when nitrogen supplies ran low. Several superintendents
said that activated sludge-fed areas were less musceptible to this
disease, than areas fertilized with other nitrogen sources., Their ideas
were confirmed by Cook, Engel, and Batcheder at Rutgers University.
After 3 years testing they concluded: "Activated sewage sludge was most
outstanding in inhibiting outbreaks of dollarspot., The effect was greater
than the normal reduction of this disease expected from nitrogen sti
lation," ‘

Pure culture work at Rutgers and Iowa State University indicates
that when activated sludge or its extract is mixed with agar and innocu-
lated with fungi, growth of certain organisms is inhibited, Some of
these include Sclerotinis homoeocarpa, Rhizoctonia solani, Curvularia 8Py
Typhula sp., and others. Such data is indicative, but does not tell the
full story, since a healthy soil condition never has only cne strain of
microorganisms present. As an illustration, the researchers at Rutgers
made approximations of the number of soil microorganisms present uncder
various fertilizer regimes. They stated, ''field soil from turf plots
receiving activated sludge contained a microflaral population of 10 to
20 million organisms per gram of soil. Soil receiving other types of
fertilizer contained only 50 to 100 thousand crganisms per gram." It
is theorized that the heavy microbial population lessens parasitic
activity, It is known to help decompose thatch, so this may be a ''back
door" effect in the reduction of parasitism. » ; i




The Rutgers group also found that granular activated sludge ranked
best for uniformity of growth with fertilization patterns used. Their
observations also showed that activated sludge fertilized plots have shown
"remarkable resistance to wilt" and may be related to the disease problem.

In Tifton, Georgia, Dr. Homer Wells of the Coastal Plain Experiment
Station has reported that incidence of Pythium aphanidermatum on ryegrass
over-seedings is less intense where activated sludge is used as the soutce
of nitrogen.

Nematodes are a problem for turfgrass growers over much of the U.S.
While at the University of Florida, Dr, Gzne Nutter found these beasties
a problem in his nitrogen source test. To check this he treated half of
each plot with Nemagon. Results were amazing, not because the treated
areas greened up rapidly, but because some of the untreated area was
just as green as that treated. Invariably these plots were receiving
activated sludge as the sole source of nitrogen,

This was corroborated recently by Jackson, Burton and Good who re-
ported on a 5 year nitrogen test at Tifton. Activated sludge produced
top quality color, density and root growth of Tifgreen Bermuda, in spite
of the highest nematodes counts. Dr. Good explained the situation simply-
that the more grass you have in a pasture, the more cows can be grazed.
The more roots you have in the soil, the more nematodes can be fed.

This best illustrates the key benefits obtained from activated sludge~
the production of healthy plants. No claim is made for fungicidal or
nematocidal properties. It just grows good, healthy grass and supports
heavy populations of non~parasitic soil microorganisms. This combination
will always reduce disease incidence.

It is not a once-a-year material, it is not infallible. It is
easily handled but is not a cure all,

It is a material that gives optimum results when used in a compre-
hensive fertilization program.

The Role of Ureaforms in the Turf Fertilizer Industry
Rovert M, Miller

It is certainly a pleasure and a privilege to be present on this
panel and to discuss the role of ureaforms in the turf fertilizer industry.

Recently, a fertilizer company planning to make a turf fertilizer
asked us to supply a nitrogen product that could be applied once a year,
be quick acting, long lasting, non-burning, and granular for ease of
application. This sounds like quite a large order, but I believe all of
us would have requested most, if not all, of these characteristics if
asked what we desired in an ideal turf fettllizer.



In the past, a nitrogen fertilizer was accepted as either a solu-
ble or an organic product. Although soluble products color-up turf
rapidly, care has to be taken to prevent them from discoloring or
burning turf., On the other hand, ¢rganics can be applied with more
safety but will not respond as rapidly as soluble products, However,
under ideal conditions = good soil, moisture and warm temperatures --
organic materials will break down relatively fast.

After sevenyyears of turf fertilizer research, a new type of nitro-
gen fertilizer, the solid ureaform; was introduced by Du Pont in 1955.
Although entirely different from either soluble or organic materials,
ureaform has some characteristics of both nitrogen sources. Also, urea-
form should not be ccnfused with urea fertilizer. Although chemically
an organic matefial, urea feeds in a mauner similar to soluble nitrogen
producing rapid response on turf.

Ualike other nitrogen fertilizers, ureaform provides turf with
soluble and insoluble, or long-feeding nitregen. The soluble portion
becomes available quickly and shows a rapid color response. The long-
feeding portion graduaally becomes solubilized in water and in turn is
acted upon by soil organisms to make the nitrcgen available to the
growing plant.

Ureaform is produced in complex chemical facilities by combining
urea and formaldehyde at a ratio of about two parts of urea to one
part of formaldehyde under controlled counditions with an acid catalyst.

S;?;Ct-?r°¢0§§ cuontrol is essential in the manufacture of ureaform,
If the urea and formaldehyde reaction is not properly controlled, the
final ureaform material could end up as urea-formaldehyde resins or
"plastice" which have no fertilizer value. Also, improper process
conditions might leave excessive amounts of soluble nitrogen in the final
product. Neither extreme is desirable since nitrogen would be too
rapidly or tco slowly available to the plant.

In determining the turf-feeding value of a ureaform fertilizer,
two critical factors must be considered: (1) percentage of lcng-feeding
nitrogen (insoluble nitrogen); ¢2) activity index.

Long-feeding nitrogen (the portion of ureaform insoluble in cold
water) should make up betwwen 70 and 75 per cent of the ureaform.

Activity index (AI) is a laboratory measurement of the agronomic
quality of insoluble nitirogen as judged by nitrification rate or rate
of release in the soil, The higher the activity index, the faster the
nitrification, Conversely, the lower the activity index, the slower the
nitrification. As a result of studies by leading authorities, the
American Associaticn of Fertilizer Control officials have established
an activity index cf 40 as the minimum for acceptable plant response.
If activity index is below 40, nitrogen release is too slow; however,
if it is above 65, nitrogen release is too rapid and defeats the purpose
for which ureaform procducts are intended. Consequently, an activity
index of between 50 and 67 is generally considered the best for supply-
ing the most uniform nitrogen rvelease pattern throughcut the growing
season,



It should be képt in mind that both:tﬁé amounf,of'long#feeding nitro-
gen and activity index (AI) are of utmost importance in judging the quali-
ty of a ureaform,

The United States Department of Agriculture at Beltsville and the
DuPont Company pioneered the recearch in determining ureaform's best
proportions of quick acting and slow release nitrogen., Du Pont set up
a pilot plant to produce various ureaform reaction products for field
evaluation by their own men, as well as college personnel. This pilot
work served two purposes: (1) to determine which formulation was best
for the consumer, and (2) to gain production know-how.

When ureaform was first offered for sale, there were many investi-
gators and consumers who questioned its value. This was certainly under-
standable. Everyone understood how to use soluble and organic nitrogen
carriers, but ureaform was an entirely new type of nitrogen fertilizer.

Some of the questions concerning ureaform were:

(1) Because ureaform contains urea and formaldehyde, and since
formaldehyde kills plants, is ureaform dangerous to plants?

To date, investigators have been unable to find a trace of formal-
dehyde in soils or water soluticns where ureaforms have been added.

(2) When ureaforr:is applied in the spring to provide nitrogen
throughout the summer, 18 it possible that a quick release or burning
will occur during a hot summer?

To our knowledge, this has never occurred when ureaform was applied
at the recommended rates, Where we have had complaints, the cause may ,
have been due to slower biecakdown during periods of stress. During these
periods of stress, if color is essential (and on a greenm, it could be),
we have suggested a light application for color. Organics could be used,
but the timing is better with a soluble.

(3) Is ureaform compatible with other nitrogen carriers?

Solubles, organics and ureaform are all converted to nitrates in.
the soil; thus, all become available to plants in the same form. The
growing plant is not concerned with the form in which a product is applied
only in the form in which it is available, Ureaform may be used with
organics and/or solubles and do an excellent job. It is only when too
much ¢f any or all are applied that problems occur.

(4) Isn't price a little too high?

It is surprising, but some people still buy fertilizer by the ton,
not in pounds of plant food. The true value of a fertilizer is in the
amount of plant nutrients it contains, the cost of labor to apply it,
the safety to the plant in applying it, and the total number of appli-
cations needed during a growing ssason to provide vniform growth. Sales .
with these factors in mind show ureaform to be fully competitite with
all other nitrogen carriers.



(5) Doesn't it take more nitrogen from ureaform to grow a plant
than is needed by other forms of nitrogen? '

This is an understandable criticism, and some of the initial short-
term work may have bean the reason for it. For example, Dr.W.H.Daniel,
Purdue University, stated that more nitrogen was needed from ureaforms
to supply the needs of plants than from other sources of nitrogen. How-
ever, Dr, N.R. Goetze's (now of Oregon State College) soil work at the
same school showed more nitrogen was in the soil from ureaform than from
other nitrogen sources., Dr. R,E,Blaser, of Virginia Polytechnic Insti-
tute, found he had to supplement the ureaform application the first year
with a small amount of soluble nitrogen, but after two years it was not
necessary. Pennsylvania State University showed similar results., We
stated that the nitrogen return from ureaform was at least as good as,
or better than, other nitrogen fertilizers. However, total nitrogen
return may not occur within the first year after application. I guesss
we were all saying the same thing but in a different way. Our work
showed that ureaforms build up a base or residual nitrogen level, and
once established, the efficiency of ureaform is at least as good as
any other form of nitrogen,

This work was duplicated by Dr, Daniel, For three years he applied
ureaform to the turf, and for two years after application the turf
appeared to be fed although no additional nitrogen was applied,

Dr. Daniel's work was substantiated by T. G. Byrne University of
California Agricultural Extension Service at Alameda County, and
Dr, O.R Lunt, University of California at Los Angeles, and I quote:

"Urea formaldehyde has been promoted on its ebility to supply
nitrogen at a slow, steady rate for prolonged periods, Its successful
use in this role is dependent on the development of an adequate level of
'residual’ nitrogen in the soil. -

"A common cause ¢f disappointment from the use of ureaform is the
failure to develop adequate reserve,

"Greenhouse productian data on caranaticns indicate that once the
proper level of urea formaldehyde has been established in the soil,
annual application rates are no larger than those required when frequent
applications of soluble materials are made, Three pounds of nitrogen
per 100 square feet per year is an ample rate., In other words, the
efficiency of recovery of nitrogen from ureaform is as good and probably
better (as a rule) than that from similar annual amounts of soluble
materials -- under otherwise similar management programs.'

Ureaform will break down into available nitrates when soil pH is
between 5.5 and 7.5, but the ideal pH is between 6 and 7. Adequate
phosphorus and potash levels in the soil are needed to produce a healthy
plant, but they have no effect on the ureaform nitrogen breakdown.

Ureaform can and is being used to provide a portion of the nitro-
gen in mixed fertilizers. However, between 50 and 75 per cent of the



total nitrogen should be derived from ureaform in order to provide the
long-feeding, gradual release patterns. I am certain that your ferti-
lizer supplier will tell you the amount of ureaform contained in the
fertilizers advertised to contain ureaform nitrogen. Also, when a com-
plete fertilizer containing ureaform is used, enough actual nitrogen
must be applied -~ if you expect to get the loung-feeding effect. For
example, I doubt that the user would be satisfied if a mixed fertilizer
containing 50 per cent nitrogen from ureaform were applied at the rate
of two pounds of nitrogen per 1,000 square feet once a year, As I said
earlier, ureaform is about 25 per cent zoluble and the long-feeding portion
will not all be returned the first year. In this case; you would be
expecting less than three-quarters of a pound of nitrogen to show an
effective release pattern for a long period after the soluble portion
of the product has been used. This product at this low rate could
posgibly show a gradual release after a base nitrogen level has been
established, but it is questionaeble. Ureaform is an excellent nitrogen
fertilizer; it is not a miracle worker,
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Why Low Phosphorus and Higher Potassium
L. J. Sullivan

There has been a spectacular increase in the culture of spacial
turf during the past 10 or 15 years. This conference, and other meetings
of its kind all over the country, lend support to this fact, Large areas
which used to be farms and open country, are now part of the ever-growing
suburbia, These suburbs boast green lmwns, school grounds, country clubs,
industrial grounds and other turf areas. Turf has really come in to its
own. Moreover, everything points to a further continuation of this
- trend, and an even greater emphasis on grass, especially here in the east,

The use of fertilizer on grass has enjoyed an equal if not greater
rate of growth, More turf is now beiug fertilized than ever before,
and at heavier rates of application. This is due to many factcrs such
as greater knowledge of turf needs, better stands, improved grass varie-
ties and high standards of turf quality demended by the public., Big
improvements have taken place in the quzality and variecy cf fertilizers
designed for feeding grass, They have become more specialized and more
sophisticated. As previous speakers have indicated, newer developments
are on the way. In searching for better feeding programs for greens,
tees, and fairways, soil testing has been tried and found to be very
helpful. It is now a standard tool in diagnosing problems and prescrib-
ing lime and plant food for turf.

Our Company was quick to recognize the value of soil testing as a
diagnostic tool, and we have been doing soil testing on an ever-increas-
in scale for the past 25 years. The beaefits of soil testing have been
two-fold., In the first place, the soil tests perform a real service to
the customer, helping him grow better turf after following the recommended
lime and fertilizer program. Secondly, the soil test informaticn helps
us learn more about soils and their behavior under turf, and this knowl-
edge is helpful in developing new products that more nearly meet the
needs of turf grasses under varying conditions.
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Through the years we have observed that golf course superintendents,
as a group, are very knowledgable fertilizer users. Now this is not
surprising when you econsider how costly a mistake can be when dealing
with comntry club turf, for example, burning a few greens just before
the big tournament, Frequently, however, we find that soil test results
for some clubs show that they have not been using the most suitable
fertilizer analysis for their greens, tées or fairways. This happens
mostly with clubs being tested for the first time by our representative,

In the past few years we note an apparent tendency on many courses
to neglect lime, or not to use enough lime. Today's management which
invoives heavier fertilization and more irrigation creates the need for
more lime than heretofore. A check-up of the pH status of your course
is irn order if it hasn't been done in the past two or three years. When
lime is neglected, you lose feeding efficiency, or more simply stated,
you waste fertilizer,

Other findings and suggestions will be developed in the table which
will follow:

1. PUTTING GREENS
N. E. 1960-61

Soil Test Phosrhorus Potash
Poor 78 972
Medium 152 888
Good _1917 297_

Totals 2157 2157

This tabulation is based on a total of 2157 putting green soils. These
clubs are located in the North-East area consisting of New England,
Eastern New York, New Jersey and Eastern Pennsylvania, A total of 1917
gsoils showed good phosphorus, or 89% of the total. Only 78 soils, or
less than 4%, showed poor tests.

In contrast, only 297 potash tests were good, or 14%. Of the
remainder, 972 greens or 47% were poor in potash,

2, Sammary of Soil Test Results

Country Clubs ~ N. E. Area
Putting Greens - 1560-61

Equal Phosphorus and Potash 17% 567
Phosphorus Lower than Potash 5% 108
Potash Lower than Phosphorus 78% 1682

100% 2157

This summary is from the same 2157 greens. It shows the association
of the soil test resulis, Potash is lcwer than phosphorus in 78%, or
about 4 out of every 5 greens.

Remembering the information in table 1 - only 14% good potash tests
compared to 897% good phosphorus tests - it is obvious that these fertility
levels are not in balsnce. Low potash is asscciated with good phosphorus
in 1682 of these greens. Thig is 78% or the great majority of the total,
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3. Plant Food Removed by Grass Turf
Clippings from Bent Grass

Total Dry Matter 100 lbs, per 1000 sq.ft.

Nitrogen 4.8 1lbs.
Phosphate 1.8 1bs,
Potash 3.2 1bs.

These are the figures for plant food removed by clippings from bert grass
greens. We see that the amount of nitrogen is 4.7 lbs. per 100 lbs. dry
matter, and this is greater than either phosphorus or potash., The approxi-
mate N-P205-K20 ratio of plant food removal is 3-1-2,

Thus we see that the majority of soils show a build-up of phosphorus
and a depletion of potash under actual putting green conditions. Plant
food removal data provide part of the explanation. Greater mobility of
potash and heavy watering also contribute to the condition. A tendency
to neglect lime would aiso tend to lower potash in putting greens,

All of this adds up to the need for a high nitrogen fertilizer for
greens of this area containing at least &wice as much potash as phosphorus.
This conclusion is supported by similar findings from other areas, and
also by reports from independent workers.

4, Balanced Feeding Program for Putting Greens
Pounds Plant Food Per 1000 sq.ft.

Type Mgt. Nitrogen Phosphate Potash
High Level 10 % 5
Velvet Bents 6 1 2
New Greens 8 3 2

A geries of programs has been developed for different grasses and
various levels of management, Three of these are listed here. The so-
called "High Level' program seems to fit more situations than any other,
and details are given in this paper.{ Best results have been obtained
from repeated light feedings which preven: danger of niZrogen explosion,
and also produce greatest feeding efficiency from the amouats of potash
provided - in other words, luxury consumption of potash by the grasses
is avoided, and danger of potash burn is reduced.

The velvet bent program is recommended for lower fertilization
situations. For newly constructed greens, the final program in the table
gives best results. '

Results from these programs have been excellent, Many who have
gone to hydraulic feeding during the summer months are pleased with
slow, steady growth, and frequently report less trouble from the usual
summer diseases,
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8. Fairways

N. E. 1960-61

Phosphorus Potash
Poor 387 217
Medium 360 375
Good _301 456
Totals 1048 1048

The fairways tell a different story. Here the phosphorus tests are
evenly distributed. Potash tests are much higher than in the greens,
Clippings are not removed so that the greatest potash logsses are from
leaching from the root zones. ;

6. Summary of Soil Test Results
Country Clubs - N. E, Area

Fairways - 1960-61

Equal Phosphorus and Potash 42% 440
Phosphorus Lower than Potash 49% 513
Potash Lower than Phosphorus 9% 95

100% 1048

In studying the association of phosphorus to potash, we see that the
largest group of soils need more phosphorus than potash. A somewhat
smaller number need equal phosphorus and potash. Country Club ferti-
lizers such as 10-6-4 and 16-8+8 or similar analyses are indicated.
Most superintendents are feeding twice a year, spring and fali, and
under irrigation, summer feeding is becoming more general.

Suggested balanced feeding program for greens using
Agrico 12-4+8 and Agrinite to supply these balanced
amounts of plant food per season.

Pounds per 1000 square feet

Nitrogen Phosphorus Potash
10 2% 5
7. Tees

N. E. - 1960-61

Phosphorus Potash
Poor i5 36
Medium 36 78
Good _273 210
Totals 324 324

The tees show higher ferxtility levels than the fairways, indicative
of more liberal fertilizationm,



8. Summary of Soil Test Results
Country Clubs - N.E. Area

Tees =~ 1960-61

Equal Phosphorus and Potash 59% 191
Phosphorus Lower than Potash 19% 62
Potash Lower than Phosphorus  ._22% 71

100% 324

The majority of tee soils are in the equal phosphorus and potash group.
The previous chart showed that most of the phosphorus and potash tests
were good, These results point to the need for a highunitrogen ferti-
lizer for tees, containing equal phosphorus and peotash,

In conclusion, #odl tua%a ‘are helpful in preparing sound programs
for turf and also in evaluating the present fertility status of turf areas.
Our evaluations point to the following. Greens as a group need high
potash and low phosphorus. Fairways require more phosphorus than potash.
Tees need ecual phosphorus and potash.

A final word, our programs for golf courses are meant as guides. We
know of many cases where the superintendent, with his knowledge of his
problem areas and special circumstances varies the program and gets
excellent results. This is as it should be, no program of this kind
can be the final word.

ptake of Potassium
Evangel Bredakis

Potassium is one of the ecsential elements in the nutrition of the
plant, and one of the three that are commonly in sufficiently short supply
in the soil to limit the plant growth. The importance of potassium in
crop production has been recognized only since the beginning of the 19th
century, although the benefits of organic and inorganic naterials con-
cerning potassium were recognized hundrecs of years earlier. Seltpeter,
or potassium nitrate, was mentioned both by Theophrastus (Greek philoso~
pher and naturalist) and Pling (Roman naturalist) as being used even
in that era for fertilizing plants., The use of this salt is alluded
to in the Bible in the Book of Luke, Today it is common knowledge that
potassium is an essential element for plant growth and reproduction.
Potassium is required in relatively large amounts by many cultivated
plants and usually it is present in plants:in quantities larger than any
of the other essential nutrients except nitrogen., While nitrogen and
phosphorus are synthesized into compounds necessary for the grewtn of
the plant; potassium is not, Researchers over the years have showan that
potassium is essential for various metabtolic activities of living cells,
Evidence is now available which shows that potassium affects the follow-
ing processes: (a) synthesis of simple sugars and starch (b)translocation



of carbohydrates (c) normal cell division (d) synthesis of proteins
(e) water utilization and (f) certain secondary purposes. From the
above effects of potassium one can see how important it is to support
a normal plant growuth,

Potassium is unt distributed unifermly throughout the plant, Under
conditions of deficiency, potassium is most concentrated ia the newly
developed parts of the plant, The mobility of potassium and its role
in plant metabolism gives us this anticipation for this concentration,
The higher concentration in the younger tissue may be produced in part
at the expense of potassium in older tissue, The most commonly ob-
gerved symptom of potassium deficiency is a marginal browning and drying
of the leaves, popularly called "firing" ox "scorching.'" Potassium
deficiency symptoms usually appear first on the basal leaves and
progress gradually up the plant toward the ycungest leaves.

The accumulation of mineral nutrients by plants grown in soil
involves various chemical and physiological processes cutside and within
the plant root, As far as it is known, plants absorb potassium only
in the form of the ion, (Kt+)., This absorption may take place from the
soil solution or by the mechanism of contact exchange between colloideal
clay and plant root surfaceo.

In the customary production of crops, potassium is supplied to the
plants by inorganic fertilizer, organic materials and the soil itself.
Of the major and secondary nutrient elements, potzssium is usually the
most abundant in soils, Soil potassium ranges from the soluble state
through states of decreasing mobility to that of an essential constituent
of certain primary minerals from which it is released only by destruction
of the crystal structure, The various forms of soil potassium generally
are related and comprise a system in which an increase in one form occurs
at the expense of one cr more other forms. The availability to plants
depends on the amount and relative mobility of the different forms. The
soil potassium is cften divided into three categories: nonexchangeable,
exchangeable, and waier soluble, In most soils the great bulk of the
potassium is nonexchangeable. Most of the soluble and exchangeable
potassium can be considerad as available but the degree and rate of
availability of the nonexchangeable fracticn vary enormoucly among soils
and plants, Many investigators have greater capacity than others to
utilize the nonexchangeable potassium in the soil, although there is
not always agreement as to which plants have the greater capacity.

The last four years we conducted experiments to investigate the
capacity of fine turf grasses to utilize the nonexchangeable potassium
in the soil as well as the general overall importance of potassium. The
results have not been completely assembled as yet but will be published’
later on., Some of the results to date can be as follows:

1. Bent grasses have shown that they are better K feeders than the
fescues and. bluegrasses,

2, Fritted K can be applied in larger amounts without injury to the
plants and supplies the plants with K over a long period,
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3. KC1 (muriate of potash) & 1bs. per 1000 sq.ft. applied at 4 intervals
during the growing season showed an adequate supply of K for normal
plant growth. -

4. Oxthoclase when applied at the beginning of the season in the amount
of 40 1lbs. K0 per 1000 sq.ft. supplles the plants with K over a
long period. ;

5. The total root yieids for the X treated bent grassés were 3 to 5 times
more than in the non K treated bent grasses and 2 to 3 for the blue
grasses and fescues.

6. The top growth was greater in the K treated plants than those which
were untreated.

7. The K treated grasses were more resistant to disease than the untreated,

Before ending this article, I would like to emphasize from my own
research experience in turf that there must ke a balance of the essential
elements in the fertilizing program in order to have a good healthy turf ---
and a healthy turf means less cf a weed and disease problem to the person
responsible for successfui turf maintenance,

Responsibility of Industry and Community
in Land Usage and Plantings

Joseph L, Beasley

In a recent presentation on the need for developing the concept of
conservation, the U. S. Secretary of the Interior, Stewart L. Udall, stated,
in reference to the loss by industrialization of a certain natural retreat:
"Today, except for a tiny remmant, the white sands of thuse once-secret
coves are buried by slag heaps. The boom of the ruffled grouse has been
stilled forever under a smcky sky that is testament to growth but not to
progress. The dunes, pine forests and wildlife have been engulfed be-
yond recall. Paradise lost cannot be regained.”

This is a poignant clarion, aptly put, for more determined effort
in the preservation of natural sit2s and the development of naturalistic
retreats. We must make an intelligent appraisal of "progress" in the
light of "growth" and evaluate the desirable and undesirable effects of
"progress" on our lands. To sound the potential death knell of our wooded
areas and lands reverently studded with native growth is not to be cast
aside as indolent nostaigia or idle reminiscecnce. It should be of serious
concern that by tolerance of indiscriminate land ravage we are destroy-
ing our national legacy and thus not keeping faith with tomorrow. If
we do not cope with this challenge now, we will practically deny future
generations the enjoyment cf a picnic grove, natural countryside or forest.
Reclamation a few decades hence will be attainable only at tremendous
expense, and the regrowth necessary for its appreciation will take another:
generation, : ’



Some great part of our lives is inextricably bound to the land and
its beneficence. Our respect and proper treatment of Nature as we've
found it is not a luxury but as surely an axiom of moral law as any
matter of right and wrong, and as surely a principle in engineering
science as beam design or the stress of loads on a static structure.

As American as might be a boy and his dog, the corner drug store, base-
ball and the hotdog, so also is our heritage of some of the greatest
scenic beauty in the world, the finest wildgrowth and the greatest in-
dustrial potential ever accorded any nation. These must be administrated
properly and equitably to prevent the flourishing of one at the expense
of the other,

The proper correlation must be achieved in the provisions for the
needs of our people which will not permit the irresponsible, unjustified
or uncontrolled destruction of too much of Nature's habitat. We cannot
leave the responsibility for determining the extent of this senseless
destruction to developers or industrializers who are bent solely on
immediate financial return., We stand now to have tested our historical
knowledge of the mistakes of other countries and peoples in their treat~
ment of natural preserves, The responsibility for making some drastic
limitations on excessive clearing, nationally and locally, should be
placed in the hands of men of vision and determination, and this res-
ponsibility should be operative and in force now.

We in the business of highway comstruction have come to appreciate
by experience the basic and elemental fact that Nature disturbed must
be Nature effectively restored., Our trespass with bitumens, steel and
paint into her awesome and tranquil domain very quickly exposed us to t
stark realization that our structures could survive and be useful only
if we bargained for the total respect of the unused portions of terrain,
Slopes can best be stabilized and erosion can best be controlled only
by replanting of the newly bared land surfaces., Water conservation can
only be effected by protection of existing trees and reforestation of
cleared but unused areas, Simply put, we must keep our water goil-bound
to keep our good soils surface-bound, and this can only be accomplished
through the intermediary of plant growth.

In the design and construction of new highways, it is a fundamental
principle that maximum effort be directed towards the preservation of
all natural growth possible off the travelled way. This is not only an
economic consideration to avoid expensive replanting, but it is a
landscaping maxim that the natural scenic qualities of our countryside
cannot be entirely reproduced., Also, not only is the planting of trees
and ground covers a reasonable reversion to a natural state, but, as
well, it has the economic advantage of reducing maintenance costs., It
is far cheaper to suffer the initial cost to plant seedlings and vines
as ground cover than to mow grass for generations to come, Our con-
giderations in treatment of ro&dsides could not be completed by merely
achieving a beautiful contrast of green and black., Nature's demands
are not satisfied by any ill-fitting graft on her scars., Our travelling
public and tourist industry insist upon retention or near perfect re-
production of Massachusetts' beautiful scenic qualities.



We have in the last two years, in the roadside development of our
new highways, placed the following materials:

Shade evergraen and flowering trees: 51,000

Seedlings, pines and other evergraens. : 307,000

Evergreen shrubsa: .. 85,000

Deciduous shrubs: e B . 42,000

Small woody shrubs: 1 525,000

Sods of blueberry, sweet fern, natural growth 443, 000

Wood chip mulch: 3 100,000. cubic yards
Shingle-tow mulch: . 3,700 tons

Hay mulch: : o ,13,000 tons

While this appeérs to be a tremendous amount of planting material,
it is only 30% of the total needed for replacement in the stripped road-
side areas,

Tree and vine cover planting are a prime consideration not only in
new construction but in the maintenance of clder highways as well, We
pursue annual Maintenance programs of tree planting, trxee trimming, tree
removal of the dead and diseased, selective clearing, chemical spraying
for the eradication of weeds and undesirable brush, etc. All of this is
for the protection and furtherance of what we have on our picturesque
roadsides, to satisfy both.the aesthetic and practical purposes outlined
above,

Maintenance Tree Planting

8 yrs 14,000 trees
5 yrs 200,000 seedlings

In gpite of the fact that our present 2500 miles of State highway
includes 20,000 acres of roadsides for maintenance, we feel much more -
could and should be done by our Highway Department in securing and pre-
serving in their natural state many more land areas adjoining, Such
valuable, untouched, wooded sites will be sorely needec¢ by future genera-
tions for solace and relaxation. Our right-of-way takings have increased
in 20 years from 50 fobt widths to lateral expansez of 400 feet. Although
this is principally to provide for modern higliway design standards and
to insure additional land areas for future widening, there is also the
partial purpose of providing permanent havens for native growth. Certain
qualified sections are or will be developed as rest areas or scenic vistas
to accomodate the weary traveler or those in pursuit of a realistic enjoy-
ment of Nature, We should be strengthening and enlarging this program
by taking much wider layouts initially and making spot widenings of exist-
ings layouts to capture irrzplaceable sites with surroundings of natural
quality and views which defy duplication., Once gone, permanently marred
or destroyed by development or industrialization, it will leave us cloaked
in history as having heen shamefully remiss in our obligations.

Section 319 of Title 23, United Statas Code, the Federal Statute
controlling governmental participation in the national highway programs
provides that land acquisition shall be made for such highways to include
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areas for the preservation of the natural beauty through which highways
are to be constructed,

But we must look to communities and their most significant
resident, namely industry to accept and implement, much more stxcngly
than they have been, the coacept of the preservatisn of natural growth,
To some extent, a general cognizance of the urgency for this now may
add support to ocur program, but of much more importance is the necessity
for progressive thinking, planning and doing to secure this general
benefit for all time., Where ncthing is done realistically, or is
negligible in scope, 25 years from now there will be an unavoidable and
irrefutable crisis and retribution will be severa., We must act now
te set aside or develsp natural land arcas so that our grandchildren
will not be denied the beautiful groves, parks and picnic axeaswhich
meant so much in our formative yeavs.

Industry which is too quickly criticized for many of our society's
shortcomings is yet the most powerful and leading voice when things
must be done, They have the talent and the know-how tc provide the most
effective m2asures for accomplishement, I would appezl to these giants
first for proper development of their own sites and second, for their
force to iunsure that Communitieez in general face up to their responsi-
bilities, Industry can, within the confines of their own areas,
through proper landscape axchitecture and provision of the necessary
land area institute the needed lecadership for communities to follow,
This resurgence requires more than just lip service cr plans on master
plans., It requires unlimited fortitude on the part of those appreciating
the concept whe must then drive relentlessly for its implementationm,
Certain resistance and public Inertia will have to be overcome., The
concept of land conservation is being expounded nationally by authorities
from every walk of life because of the too obvious fact that further
postponement will be cataclysmic.,

Communities must be made cunscious of the necessity for more
stringent control of land usage within their borders, We must all
countribute to the formaiion of a permanent green belt: parks for
regulated recreation, wcoded areas and groves for picnics and unconfined
play, and certain sections c¢f free ungoveru:d growth as refuges for
wildlife and wild growth or as natural arboretums to satisfy the innate
curiosity of our very young. No land should be "unused" in this thinking.
Sections 30 set apzrt n2ed not be in vaiuable arsas; reclamation of
swampy, run~-down or other sites undesirable fcr development could be
pursued,

There are many scientifically devised innovations which made the
purchase and planting of stock a much less expensive venture and afford
a program of reclamaticn economically practical. I cite, for instance,
the availability for inexpensive planting of vsry young seadlings,
woody chrubs and vines grown in fibrous containers rsady~-filled with a
special potting mixture to sustain growth for two years.

It can easily be shown to the all-out detractors of natural retreats
that wholesale development by coustruction im a city or town does not
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proffer the tax relief sought since it fast reaches a point of diminishing
returns. The increased public services thus mandated by such saturation
begin to far outstrip the tdx revenue over any long range period. On

the other hand, conmunities which develop and properly maintain natural
preserves for their residents thus encouragé more expensive unit-construc-
tion and landscape beautification of properties in genheral which, in

turn, enhances property values and achieves a far greater proportionate
tax return for public service rendered. '

We look then through industry to the local civic administrators and
their planning boards for the rigid controls and acquisitions necessary
to keep the naturalness ¢f coumunities an important aspect of our way of
life. At least 10% of every municipal area shculd be set aside for this,
the heart and substance of our culture. This expenditure today, although
it may be taken for granted by our children's children, still will be ap=
preciated negatively at least in that they will lack the want of it. It
is certain that for what gracious living we have today there must have
been great wisdom in the planning of our forefathers. We can do no less
than emulate the wisdom and streugth of purpose that was exhibited by
our predecessors.

We look today for substantive support from such staunch realists as
organized taxpayers' associations, local finance committees, local con-
servation conmissions, chawbers of commerce, newspapers and other civic
organizations. Nothing which is so very vital to our society can be
deemed too expensive, Nothing is so practical as to pay row for goods
or services which in the late tomorrow will become an catastrophically
oppressive expenditure if at all purchasable, Any limitation in the fore-
sight of those entrusted today with civic administration will be, as
always, a curse willfully placed on the gemnerations to come.

I have cited our responsibilities in highway design as ranging from
basic engineering principles through the practical considerations of
public need to what might be termed aesthetic intangibles, but it is
what 1s our citizenry demands and accepts gratefully, The same applies
to industry and the communities. Proper land use is a moral law not a
luxury; preservation of our green legacy which we have enjoyed should
not be ..dénied our youth to come, But concenirated planning and its-
thoughtful application must be exercised now. It reaches down for its
final implementation to you and do it you must., No one can do it for
you or better than you,

s e e e e .- B S We m S o

Turf and Other Planting Problems
H, Thurston Handley, Jr.

We all realize that industrial, park, and home landscapers are of
primary and vital concern not only to landscape gardeners, but also to
the homeowner and to the public., In recent years, there seems to have
been an increased interest in the value of a properly maintained landscape.
This can be traced perhaps to the realization that a well maintained land-
scape enhances property values and also has good advertising possibilities.
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In addition, homeowners have more time available to work on their
landscape and, with the new equipment and supplies, that have been
developed, the time needed to maintain a landscape has decreased.

The problems of maintaining a landscape are many, as you know.
Today our panel is concerned primarily with the problems asscciated
with the turf portion of landscaping, but we will consider other land-
scape problems, As you realize, although problems are frequent, most
of them can be solved using a combination of modernknowledge and
equipment.

As landscape gardeners, you must realize that it is essential to
keep up to date on planting problems and their solutions. There are a
number of information sources available to you as landscape gardeners
and, of course, the Association and trade meetings, such as the Turf
Conference that you are attending today, is cne of the best of these
information sources., In addition, I would like to call your attention
to the Extension Service in each of your representative counties and
the informational services which they provide, There are over 100
publications related to horticultural problems which are currently
available through your Extension Service from the University of Massa-
chusetts and the United States Department of Agriculture,

In addition, you should keep up to date on commercial literature,
particularly the labels on pesticides and fertilizer products. There
are also many popular publications and other types of commercial
literature which will help you, but you should be conscious of the
need to question the accuracy of this type of literature and recognize
possible bias,

Our panel discussion today is related to the inquiries of commer-
cial landscapers and homeowners of Massachusetts as they have been
brought to the attention of county agents situated in various sections
of the state. We will also draw on data received from our testing
areas at Amherst and at Waltham, as well as certain trials which have
been conducted in the various counties,

Our program this afterncon will be set up in three parts as follows:
First of all, a short presentation by each of the panel members covering
the subjects --"Insects and Lawn Construction', "General Turf Mainten-
ance and Equipment", "Fertilizing and Lawn Weeds and Diseases.' Then
there will be a general discussion session with questicns from the floor
with answers and comments by the panel members, We will conclude using
kodachrome slides to illustrate and summarize some of the common and un-
usual problems connected with turf and other plantings here in Massachu-
setts,



Weeds and Diseases
Dominic Marini

Homeowner. confusion and ignorance regarding lawn products --fertili-
zers-~geed-~weedkillers, ete., and: lawn management practices such-as ferti-
lizing, mowing, watering and weed contrcl is one .of our most serious pro-
blems, Conflicting. recommvrdations and advectlsing claims add to-the
confusion, it : : oA iw

Builders lawns are another serious problem, The building boom has
hit Southeastern Massachusetts -as well as other parts of the State and
most builders are the same. wherever .you go. Little or ne thought is
given to the foundation or the subsoill which may consist.of stones, sand
or clayey fill, The homeowner is.lucky to get an inch of topSJ11 -much
of which can hardly be classified as topsoil.

This results in eitheﬁfa dru ghty or poorly dralned subsoill and lawn
problems in either cuse, Add to this the builders seced mix conuisting
primarily of ~,9 grass and cther temporary grisses and.ths home . wner has
problems befcr: he starts, It is-alsc highly questionabls-that builders
have ever heard of lime or organic.matter, . In all fairness, it must be
said that some builders try to give a good lawn with enough topsoil and
good seed, : : oo

Compaction is a problem on many lawna. . Lack of drainage and poor-.
aeration result in shallow rooting. OScuffirg of tuxf by mower wheels
on turns is an indication of shailow rooting, Soils with high proportions
of fine sand, eilt or clay are subject to cowraction, Heavy traific and
heavy rolling particularly when tle soil is wet, inc:eases compaction,
Grass frequertly dies out in heavily compactel areas folliwed bty infesta-
tions of knotweed. Aeration plus application of screened,sand into .
aeration holes helps. )

Disease problems are coummon., Being near the vcean our climate is
somewhat mildz2r than inland areas. Snowfall is usuzlly not so hcavy
and theve is much melting of snow into Ice shzeets which aggravstes the
snow mold problem., This moy weaken the grass leading to cother problems
later, On Cape Cod heavy fog and high hunidity are conducive to diseases
especially on heavy turf.  Alternating 3 fungicides at 2-3 week intervals
usually gives good contrel. Toc'ztools are a problem on many lawns in
wet weather, Frequant, light wacecings encourage diseases.

Crabgrass is the numbar one weed problem. In Dukes County and on
the Cape, becauvse of sandy soile, lawns go dormant during the swuumer unless
watered regularly and crabgrass takes over, OUther weed problems include
dandelion, plaintains, chickweeds, annual bluegrass and in Dukes County,
orange hawkweed is on the increase. Most weed problems are the rasult of
faulty lawn management.

Gruls are another prchlem, Japanese beetles are prevalent through-
out Souil:eastern Massachusatts and on the Cape, the Asiatic beetle is
also a problem. Birds, skunks and mice feeding on grubs frequently
damage lawns.
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On the Cape only spring and fall applications of fertilizer are
being recommended since summer applications encourage crabgrass. On
thelr light soils, weekly watering is necessary to keep lawus green.
This resuvlts in heavy leaching of fertilizer, Ureaformaldehyde
fertilizer is being recommended at 1 1/2 -2 times the usual rate to
offset this,

Heavier rates of lime are also needed on the Capa. The recommended
ratio is 100 1bs per 1,000 square feet to raice the pd 1 point, Some
feel that this is not enough.

Salt spray is not a problem at the seashore, but flocding during
hurricanes or heavy storms usuaily calis for removation. Heavy reins
following inundation or heavy irrigaticn ssmetimes leaches out the
salt and saves the lawn., Heavy doses cf gypsum or lime halp.

Thatch is a fregquent preblem, particularly en cld, well-cared for
fine grass lawns, Bent in particular., It builds up to the point where
water, fertilizer sndé lime do not pemetrate, requiring drastic use of
a renovator such as the Verticut machine, Thatch is very prevalent on
the Cape, causing yailowing cf lawns,

Winter drifitng of sand onto lawns is another probilem along the
seashore, Sweening with stiff highway brooms is the only way to remove
it, Snow fences help.

Zoysia is a problem in most inland areas., However, there are a
number of good Zoysia lawns 6 to 7 years old on the Cape, These are
summer estates where fall and spriag brown cslor are no problems.
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General Maintenance and Equipment
Lewis Hodgkinson

Soil - the major problem in lawn maintenance. A pll test is
necessary every two years, As a minimum, a depth of top soil of six
inches 1is usually necessary, Physical structure should retain guificient
molsture as certain coarsz f£ills will suck the top soill dry. Where
wiicle soll profile is poor, amendments to the profile will have to be
made which is costly. Beckman pH Meter is what we use for testing,

Apply ground limestone to reduce acidity or gardening sulphur to
increase it as needad, Lime may be applied anytime, water in if possible,
Sulphur may burn during very hot weathar so be sure to water it im,

Try to attain pH 6.5. These ingredients can be gpread by hand cr ferti-
lizer apreader.

Mowing ~ Froper height for gracs is 1 1/2 te 2 inchsag. Clippings
should be remevad during wet spells to prevent disesases, MNow when
turgid if possible. Reel type mower versus :::ary - both ave good under
certain conditions. I prefer au electric mowoer to a gasoline mower.



Fertilizing - Spring to late summer feeding is necessary. Use a
"non-burning" type high in N for home gardens. Personally, 1'd like to
see more potash. The granular type is still best as it is less leaching
and easier to apply than llquids for home gardeners, These are better
watered in if possible. A well fertilized lawn reduces the requirement
for water. ‘

Watering - Water deeply and less often, approximately one inch every
five days. Apply in early morning before sun-up or late afternoon to
avoid disease, Use a large flat cake tin to measure the water deposited,
The pattern of the water sprinklier should overlap. Most browned-off
lavns will survive drought. The type of irrigator is not important ae
long as it covers the area adequately. Soaker hose versus aerial appli-~.
cators --both have good and bad points.

Aeration - Helps break compaction and gets air to the roots and dries
out wet spots, Lt helps penetration of water to the roots in compacted
soil and helps to get fertilizer and lime down deep quicker. Sandy or
droughty soils need no aeration crdinarily, There are many kinds of
aerators available,

Roiling - This can be harmful or helipful. Roll in spring and best
done on shallow~-rooted lawns such as new lawns or lawns with little top~-
soil, The purpose of rolling is to get roots back into contact with
underlying soil., Hollow-drum type woller is best. Weight can be regu-
lated, One hundred pounds of weight should be plenty. 1 cu.ft. weighs
62 1/2 1bs. 1 cu.ft, is 7 1/2 gallons. 1 gal. weighs 8 1/3 1bs,

Top Dressing - Top dressing home lawns with peatmoss or other organic
material is recommended. Manure carries weed seed. Peat mixed 1/4 pazxt
to 3/4 good loam is O.K. applied 1/2 to 3/4 inches deep in late summer.,
Then spread a little seed to thicken the tuxf{ if need be. This: procedure
over a period of years will add depth and orgauaic matter to the top soil,
The other alternative is to completely rebuild. One cubic yard of soil
shculd cover 972 sq. feet cne inch deep, In practice, it depends upon
the soil texture, Fluffed-up screened soil will cover about 1/2 this
area,

Shade Problems - The answer to growing grass in dense shade may
be a complex of factors, in addition to lack of light, such as soil
too wet, aeration needed; soil compacted, aeration and/or soil structure -
improved; soil badly leached of lime and fertilizer elements; compe~
tition by rocts of trees, etc. for food and watar., Grouid covers are
used where grass won't grow,
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Fertilizer Problems
William J. Bennett
Biggest overall problem in this area is "What is wanted" in turfgrass.

What is satisfactory?
Who decides this?

Biggest problem for Extension Service is information and education,
Different types of fertilizers - confusing to home owners
1. Inorganic sources - commercial fertilizers, 10-10-10, 5-10-5,etc,
2, Organic (natural) sources - Scwage sludge, Bean meals, etc,
3. Synthetic - Organic sources - Urea~formaldehyde

4, Combination - Organic and Insrganic, 10-6-4, 1-5-5, 8-642,
8"'6—4’, etce ®

Health - vigorous turf - lessens problems

"Balance is fundamental
When everything is in balance you have a healthier, denser turf,
Each fertilizer is good if us=d according tc its characteristics

and within its limitations,

Works best when used iz conjunction with other managenment
practices, Ideal ~ Constant moderate supply of balanced nutrients

Nitrogen -
3 pounds/year - Growth regulating elemmnt - major constituent
of proteins, vital for chlorophyll producticn - Needed in greatest
quantities by turf,

Phosphorus -
Doesn't move in the soil - add during comstruction and mix into soil -
Primarily an aid in root development, Availability is dependent
on degree of avidity - Host available at pH of 6.2 - 7.0.

Potash =

Essential in transporting carbohydrates throughout the plant.
Promotes sturdier plants with greater "discase resistance.”

Lining «

1, Decreases soil acidity
2., Makes possible more opitimum use of fertilizers
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Rates of application are best determined by a lime requirement test,
This is more than a simple pH test. Actually measures the exchange
capacity of the particular soil. Extremely high lime requirements are
possible on some of our soils - as much as 7-8 tons/acre. This amount
doesn't need to be applied at ome time, Maybe 2 tons/application
possibly in spring and fall.

This makes you wonder about the "rule of thumb" concerning liming lawns -
1 ton/acre or 50 1bs/1000 sq.ft. every 2 or 3 years. In most cases this
application will hold pH fairly constant. If you start with pH 6.2-6.5,
fine; but 1f you statt at 5.2 or a similar pH then the 'rule of thumb"
application will not raise the pH over a period of years.

Fertilizing program for home lawns

Based on 3 lbs of nitrogen per year - appliéd at the rate of one 1b,
of nitrogen per application,

- April 1st
May 15th
September 1lst

Combination of organic and inorganic sources probably best for home lawns
in general.

—————— L R R

Lawn Construction and Inscct Problems
Herbert C, Fordham

The establishment of a good lawn knows no real short-cut or cheap
way out, Employment of haphazard practices and "anything to save a buck"
ideas usnally result in costly, time~consuming renovation or rebuilding
of a lawn arez.

How often is the matter of drain:zce overlooked? Problems related
to surface dralirage ave vecdily vecogulzed by mere wvisus! inspontion.,
What lizs benz3nrh the surface caa be 3 more critical problem. The sub-
soil, althougza infercile, plays an important part in regulating +the flow
of water from *he tco-soil to the foundation, As sach, i: should be able
to reacily abusurb excess water from the top-soil, Uver gravel 14" to 16"
of sub-suil is desir.ble., Clay vequizcs aboui 8" of gravelly sub-soil
and rock, abouc 16" to 18" of a light clay sub-soil.

The impertance of a good quality tocp-soll cannot be over-emphasizzd,
Although we kaow grass ¢an be grown on zlmost any kind of soil, the cost
and problems i:volved tryiag to maintain grass om just any soil is enother
stcry. A uniform soll miziure of 5" to 6" dapth is necessery to assure
cecp root penzirvaticn., Sufficient coarse, gritty send shondd ba prescnt
t> alicr for gned asvatizi and roduce ercessive lea:hing out of wutriencs
aad help the soil to retazin its icose, Iriable qucility.

In most areas good top-soil is expengive and hard to come by; Often
that which is sold as top quality is inferior to existing soils,
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It is usually the presence or lack of organic matter in a soil which
distinguishes the good from the poor. The incorporation of from 1" to
2" of peat moss, coirpost or manure into the top 5" to 6" of soil will
do much to restore its quality. On extensive areas where time and
temporary appearance are not of great importance, one or two cover crops
planted and turned under just before maturity will do equally well and
usually at a lower cost.

Among the most frequent complaints pertaining to insect problems in
turf areas has been the ineffectiveness of Chlordane even where applied
according to the manufacturer's specifications.

Where liquid applications are made using a low volume of water,
this will only wet the blades of grass. Unless heavily watered in
immediately after application, Chlordane will volatize sufficiently
to greatly reduce its effectiveness, This would be particularly true
on a warm day., Time of application is also important. Treatments made
during May and June when grubs are nearing maturity are much less effect-
ive than those made during early spring or late summer. It has also been
found more effective to use granular forms on very heavy turf areas,
Granules have a greater tendency to filter into the soil than other formu-
lations, This would be particularly true where thatching has occurred.

Where ants and earthworms are a problem, particularly on newly
seeded areas, treatments of Chlordane as recommended for grubproofing
will give good control of ants for about one full season, Substantial
reduction in the earthworm population will also be had although higher
rates would be necessary to compietely knock out earthworms.

One of the insect problems not readily recognized by many is the .
turf injury caused by chinch bugs. Trouble may easily be confused with
drought injury since it is most likely to occur in sunny areas, particu=-
larly on slopes. It may start as one or more spots turning straw-like
in color with a sudden increase in size. Weed growth within the area
usually stands out green and unaffected.

The adult chinch bug is very small (about 1/8") and black with white
wings. It will require careful examination of the grass in a narrow strip
around the outer edge of a burned-out area to spot him, Treating affect=-
ed areas as socon as possible with Diazinon, Sevin, Ethion or Trithion
should give good control. It may be necessary to repeat applications
after 7 - 10 days.,

Where Sod Web Worms are a problem, materials such as Sevin,
Diazinon, Chlordane or DDT should be used. Be sure to follow the manu~
facturexs directions when using any insecticide to assure effective results.

Two of the most common mistakes made by the average homeowner are
over-seeding and under-watering., Remember with most seed mixes 2-4 1bs
per 1000 sq.ft, is adequate. Watering should be light but frequent
until seed is well germinated. Be sure after all the work is domne,

a responsible person is informed on how and when to water.

R R R



	University of Massachusetts Amherst
	ScholarWorks@UMass Amherst
	1963

	1963
	Philip Scott
	Charles Amorim
	Hal Haskell
	James F. Gilligan
	Leonard Mailloux
	See next page for additional authors
	Authors


	p1
	p2
	p3
	p4
	1
	2
	3
	4
	5
	7
	8
	9
	10
	11
	12
	13
	14
	a1
	a2
	a3
	a4
	a5
	a6
	a7
	a8
	a9
	a10
	a11
	a12
	a13
	a14
	a15
	a16
	a17
	a18
	a19
	a20
	a21
	a22
	a23
	a24
	a25
	a26
	a27
	a28
	a29
	a30
	a31
	a32
	a33
	a34
	a35
	a36
	a37
	a38
	a39
	a40
	a41
	a42
	a43
	a44
	a45
	a46
	a47
	a48
	a49
	a50
	a51
	a52
	a53
	a54
	a55
	a56
	a57
	a58
	a59
	a60
	a61
	a62
	a63
	a64
	a65
	a66
	a67
	a68
	a69
	a70
	a71
	a72

