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The Editor's Chair
I OFTEN wonder how the ancients grew grass in-
telligently when they had no experts to advise them
and no turf gardens upon which to base their ex-
perimen tal theories.

YEARS ago, in my sailing days, I was racing at
Toronto and they had a lawn bowling court at the
Royal Canadian Yacht Club which I was told was
turfed with fine sod brought from England. I was
fascinated by the accuracy of the roll of those
funny, lop-sided balls which they use. They told
me that the imported turf was almost one hundred
years old.

WHICH all goes to show that the art of turf culture
in the big U. S. A. is in its infancy. We must live
and learn. When anyone says, «I know it all," ask
hinl if he got his knowledge from his grandfather.

~HERE is too much pop and go about turf culture
in various parts of the United States. \Xfe have a
wide extent of latitudes and longitudes in this big
country and no set of rules or theories can prevail
universally. I am not decrying the efforts of earnest
individuals to standardize turf culture. But I can-
not help thinking that each locality is a problem by
itself.

PERSON ALL Y I believe we must begin our investi-
gation several inches under the surface of the
ground and prepare a place for fine grass to grow
permanently and luxuriantly. That means fertil-
izer or humus or both. You cannot fool Nature and
she will take her toll sooner or later even if you try
to get by with hypodermics or food infusions.

SUPPOSE we get down to brass tacks and face the
music. This is a day of facts, and overalls are no
disgrace to anybody. If we have made mistakes
let's correct them and express no alibis. After all
we are or should be, clear-thinking Americans.

::...

~ HE Cleveland District Association of Green-
keepers has taken a definite initiative on golf course
maintenance in establishing a buying bureau for
the golf and country clubs of the Cleveland district.

«<Bob" Zink, greenkeeper of the Shaker Heights
Country Club, is the secretary, and, as he explains
it to nle, they wish to save the member clubs what
money they can wi thou t cost to them.

It's a tough job to say the least, but the effort is
laudable and should have the support. of those who
pay the bills. There is nothing to be lost and quite
likely a lot to be gained. One thing I believe is that
they are sincere and trying to do their best and they
have years of knowledge and experience behind
then1.



4 The Natioual Greenkeeper and Turf Culture September, 1933

l C A YSl-S o ISCI- 8.'_1""''' __

_ ONE OF THE MAISIY -]

EJ ~ E SCOlI CO U RSES
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Ph ysical Properties of Soils and Their Re-
lation to Turf Maintenance

ByO.]. NOER

.......

O. J. NOER

turf grasses are commonly grown.
They are primarily a mixture of
mineral particles derived from the
disintegration of rock, but the sur-
face soil layer also contains humus
resulting from the decay of plant
and animal residues. The subsoil
usually contains a larger propor-
tion of fine particles and as a con-
sequence ISnlore compact.

The roots of turf grasses rarely
extend beyond the surface a few
inches so the character of the sur-
face soil is most important. The
subsoil does, however, indirectly
affect the water and air relation-
ships of the surface soil. If too
heavy it retards or prevents down-
ward movement of excess water,
and of course unduly accelerates
percolation and then the surface
soil dries out rapidly.

A cubic foot of ideal surface soil
contains about fifty per cent solid material, twenty-
five per cent moisture and twenty-five per cent air.
Approximately eighty-five per cent of the solid
portion consists of mineral particles and fifteen
per cent is humus.

IMPORTANCE OF PHYSICAL SOIL CONDITION

CJ"' HE size and arrangement of the individual soil
particles determines physical condition. Together
they affect the amount of air space, water-holding
capacity, rate at which water passes down through

\\1 bo bas tram/It'd tbe soils 0/ tbe
U /lited States a/ld Ca/lada lI/1til
be k/loll's tbelll all by tbeir fint

/lames.

S OILS may be divided into two
groups depending upon the pre-
dOIninance of organic or mineral
Inatter. Except in extreme north-
ern latitudes organic soils are of
limited occurrence, being formed
where excess moisture retards or
prevents the decay of plant resi-
dues. They are classed as peats or
Inucks, depending upon the extent
of decay.

PEATS: \\lherever mOIsture
conditions are especially unfavor-
able for decomposition of the orig-
inal vegetation, peats are formed,
so they represent the first stage of
decay. Peats are usually brown in
color, almost devoid of mineral
nlatter, and have a fibrous struc-
ture fronl the preponderance of
partially decayed plant structures.
It is usually possible to identify the
type of plants frem which it was
derived. Drainage and cultivation frequently
accelerate decomposition, and eventually they then
beconle mucks.

MUCKS: \'\fhen more cOlnplete decay of plant
structures takes place mucks are formed and they
are also essentially organic soils. Mucks are usually
black in color, and plant structures as such are not
discernible, and are considered more productive
than peats.

MINERAL SOILS: It is upon these soils that
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the soil, and influences its capacity to supply soluble
plant food elements.

Neglect to provide suitable soil from the physical
standpoint is responsible for many turf failures,
particularly on areas subject to excessive wear and
traffic. Unfortunately it is almost impossible to
quickly and markedly change a soil after turf is
once established, and until modified it is difficult in
extreme cases to effect turf improvement by fertil-
ization or other particles.

TEXTURE DENOTES SIZE OF SOIL PARTICLES

SOILS may be coarse, medium or fine-textured, de-
pending upon (he predominating or important soil
particles. Sand is the main constituent in coarse
soils, and clay is the iInportant fraction in those of
fine texture. The term texture refers to the size of
the mineral soil grains.

The three main groups of soil particles are sand,
silt and clay, but sand is further subdivided into
fine gravel, coarse, mediunl, fine and very fine sand.
Soils are a mixture of various sized particles so each
of the seven classes is called a soil separate. The
linlits in size for each separate depend upon the rela-
tive values of various sized particles in affecting the
physical properties and in turn the producing
power of the soil. Each of the seven classes includes
all particles whose diameter fall within the limits
outlined in the accompanying table.

LIMIT OF SIZE

"Nlill i mctcrs Illcbcs
Fine GraveL 1.0 -2.0 .039 -.078
Coarse Sand ----_0.5 -1.0 .019 -.039
~ledium Sand .25 -0.5 .01 -.019
Fine Sand 0.1 -.25 .004 -.01
Very Fine Sand .05 -0.1 .002 -.004
Silt .005 -.0 5 .0002-.002
Clay Less than .005 Less than .0002
The immense difference in size between coarse

sand and clay is rarely appreciated. Only twenty-
11ve coarse sand particles placed side by side span an
inch, whereas it takes five thousand of the largest
clay particles to bridge the same distance. These
differences account for the tremendous numbers of
fine particles in a given volume. In one granl
(453.69 grams equal! pound), there are only two
thousand coarse sand grains, but almost sixty-five
nlillion silt particles and the staggering total of
forty-five billion clay particles. With these enor-
mous differences there is little wonder that varia-

tions in texture exert profound differences in soil
properties. Some of the distinctive properties of
sand, silt and clay deserve special mention.

SAND: Most sands consist essentially of quartz
grains. Pure quarts is opaque and hence easily rec-
ognized. Occasionally sand grains are colored either
by impurities dispersed within. the particle or as a
thin film covering the surface. Most of the white
silica sands contain more than ninety-nine per cent
quartz. Due to the abundance of quartz, sands are
usually low in plant food elements. Other minerals
may be present especially in the finer-grained sands
and these usually contain more of the essential plant
food elements.

The chief physical cparacteristic of sand is its lack
of coherence or ability to retain its form especially
when dry. This is most pronounced with the coarser
sands. Its lack of coherence keeps the soil open and
friable, but in excess may seriously interfere with
the water-holding capacity by accentuating losses
by drainage and evaporation. As the proportion of
coarse sand increases, the soil becomes less suited to
cultivation until finally the condition is reached
where crop production is impossible except in situ-
ations of un usual moisture.

The fine sands have some power to hold moisture
and certain degree of cohesiveness. In fact, after
rains, soils containing in the neighborhood of fifty
per cen t fine sand tend to form a hard crust on the
surface through which young plants make their
way with difficulty. Where sand is used to amelior-
ate heavy soils it must be coarse and sharp and used
generously. Fine and very fine sand are not suitable
because they tend to form hard crusts.

SIL T: Most fertile soils of the upper Mississippi
valley are rich in silt, containing fifty-five or more
per cent of this separate. Locally they are called
clay soils but are actually silt loams. Silt probably
plays an inlportant part in nlaintaining unifornl
conditions of moisture so essential to plant growth.
It is sufficiently fine to retard but not prevent per-
colation and facilitates capillary movement within
the soil.

Clay belongs to a class of substances called col-
loids, a term applied to substances in a very minute
state of division. Colloids when placed in water
remain in suspension and the liquid usually becomes
turbid or cloudy because the particles do not dis-
solve to fornl a true solution .. Many of the distinc-
tive properties of clay are due to its colloidal nature.



ScfJ/cmbcr, 1933 T be Natiollal Grecnkee per and Tnrf Culture 7

When clay is moistened it swells slightly and can
be molded into shapes which are retained. On dry-
ing, shrinkage occurs and the mass becomes very
hard and tenacious. During periods of dry weather
shrinkage causes cracks to develop in clay soils.
Alternate wetting and drying tends to improve
physical soil conditions by the operation of these
forces. If worked when wet clay becomes puddled,
the individual particles are separated and packed
so closely together that even thin layers prevent the
free movement of water.

CLAY IS TOUGH TO HANDLE

WA~ER soon becomes turbid when clay is agitated
with it, and even after long standing the minute
clay particles still remain in suspension. The addi-
tion of small amounts of certain substances such as
lime, gypsum, calcium nitrate, etc., cause the sus-
pended particles to clot and fornl larger aggregates
which rapidly settle to the bottonl and the water
becomes clear. When these aggregates are formed
the clay is said to be flocculated. This power of clay
to flocculate or form aggregates occurs in the soil
mass and plays an important role in the manage-
rrlent of soils high in clay. \Vhen the clay is in a state
of aggrega tion the soil behaves as though it were
composed of coarser particles. Some substances
such as potassiunl, sodium, ammonium carbonate,
etc., prevent the formation of compound granules
and tend to destroy existing aggregates. They are
said to deflocculate the clay and are called defloc-
culating agents.

The detrimental effects following the continuous
use of sodi urn ni tra te on clay soils resul ts from the
formation of so-called sodium clay which remains
deflocculated. Even the repeated use of sulphate of
ammonia or any other fertilizer which creates an
acid soil tends to produce bad physical condition
because acid clay does not easily form aggregates.
Additions of lime usually correct the condition by
converting both these clays to so-called calciunl
clay which flocculates readily.

The disasterous effects produced by working clay
soils when too wet are not easily corrected. Just as
the potter works clay to break the aggregates into
the ultimate particles and nlake it more plastic, so
working clay soils when too wet destroys the aggre-
gates and makes the soil nlore clayey than before.
Then the soil is nlore inlpervious to the passage of
water and air, and dries into hard, tenacious lumps.

To make it tractable again is difficult and requires
time. It is accomplished by the action of weather
such as freezing and thawing and alternate wetting
and drying. The incorporation of organic matter is
helpful, and the action of lime particularly effec-
tive.

TEXTURE USED AS BASIS FOR CLASSIFYING SOILS

~ INERAL soils consist of a mixture of the differ-
ent soil separates, and the relative amounts of sand,
silt and clay are used as a basis of classification. In a
sandy soil, sand particles predominate, and the
larger the proportion the sandier the soil. Loams
usually consist of a mixture in which none of the

. separates predominate. A clay soil contains a large
proportion, but not necessarily a larger amount of
clay than material of any other size, because a given
amount of clay exerts a greater effect upon the
properties of the soil than the same amount of sand.

Confusion sometimes arises from the dual sig-
nificance of the terms sand, silt, and clay. They are
used to designate soil separates and also soil classes.
When applied to a soil separate they define the size
of the soil particle, and with the soil class they dis-
tinguish the fraction which contributes most to the
soils' properties.

For practical purposes soils are grouped into the
following classes based on texture:

Sands (usually poor turf soils) .
Twenty per cent or less silt and clay; eighty

per cent or more sand depending upon the pre-
dominating sand separate. They are coarse,
medium, fine or very fine sand.

Loams (generally good turf soils).
Sandy Loam-20-50 per cent clay and silt,

50-80 per cent sand.
Loam 20 per cent or less clay; 50 per cent or

less silt, balance sand.

Silt Loanl-20 per cent or less clay; 50 per
cent or more silt; balance sand.

Clay Soils (good but require careful nlan-
agenlent) .

Clay Loam-20-30 per cent clay; 50 per
cent or less silt, balance sand.

CIa y-3 0 per cen t or more clay; balance
silt and sand.

\Xfith a little experience it is easy to place a soil in
its proper class by simple inspection in the field.
Texture is judged by rubbing moist soil between the
thumb and first finger. Sands are recognized by
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their lack of coherence. The sandy loams have large
amounts of sand but possess some cohesiveness due
to the presence of son1e silt and clay. Most difficulty
arises in distinguishing between the loams, silt loams
and clays. Sil t loams have a floury feel, are almost
devoid of gritty sand, and differ from clay by the
absence of a slick, shiny surface when quickly
rubbed between the thulnb and forefinger. The
presence of larger amou n ts of gritty sand usually
serves to distinguish loam fronl silt loam.

ARRANGEMENT OF PARTICLES DETERMINES

SOIL STR UCTURE

~EXT to texture, the arrangement of the soil
grains is of great importance, for it influences the
circulation of air and water, both of which are nec-
essary to the normal development of turf. In a clean
sand each particle is an individual unit and has but
a chance arrangement in relation to the adjacent
grains. Fertile soils possess marked structure. The
individual grains are bunched and more or less
bound into grou ps, usually spoken of as granules or
crunlbs.

Soil colloids are the principle cementing agent.
The loams forn1 crun1bs readily, but in heavy clays
the colloidal properties are so pronounced that the
soil becomes sticky and impervious when wet and
form hard clods on drying. Flocculation of the col-
loidal clay facilitates granulation while clay in the
deflocculated condition has the opposite effect.

The word tilth is used to designate physical soil
condition. A well granulated soil is referred to as
in good tilth, whereas a sticky, lumpy soil is said to
be in bad tilth.

The development of crumb structure. is neces-
sary in all soils, but is most essential in soils of fine
texture, silt loams, clay loams and clays. The for-
mation of compound granules permits these soils to
function as though more or less coarse-grained.
Obviously granulation promotes freer movement
of water and air, and pernlits ready penetration of
roots and root hairs. \X1ithout it the spaces between
the particles may be so small that the soil is almost
impervious to water.

A coarse, sandy soil usually disposes of excess
water by percolation after a heavy rain within a
couple of hours, but the finest clay without granu-
lar structure may require three months to free itself
of a like amount of water in the same way. When
the fine clay particles are held as constituents of

larger aggregate grains, excess water passes down
through the soil quickly. Furthern10re the com-
pcund granules act like tiny sponges, being charged
with water and plant food elements which can be
absorbed by the advancing root hairs.

OHare next 'month)

Overcoming Cricket Moles
By HUGH C. MOORE, Greel/keeper

Sea Islal/d Golf Club, New Brul/s'wic/<., Ga.

P OR the past three summers I have been troubled
very much by Porto Rican cricket moles and early
this spring my fairways and tees were damaged
very bad, in fact it had gotten to the point where
something had to be done.

I suggested that we use arsenate of lead which I
had previously suggested a year ago, after experi-
menting with sanle on a small plot. I have this past
spring poisoned all my fairways and tees using one
hundred and fifty pounds per acre where they were
not so bad and two hundred pounds in nlore
troubled places. The results from this poison has
been most surprising. The turf has thickened up
and once more the players seem to be happy.

In putting on this poison I bought a fertilizer
spreader from the Holden Co., Inc. This machine
fi ts on the back of a thirty -six inch wagon. I tried
nlixing this poison with topsoil, also with sand, but
found that the raw material worked much better,
picking calm days to keep same from blowing.
Arsenate of lead does not kill the mole but the poison
gets into the joints of the grass which the cricket
mole survives on and as long as the flavor of the
poison remains the mole will stay away.

It is almost impossible to kill this pest as they can
fly and any poison that will kill the mole will kill
the grass. Any greenkeeper that is troubled with
this pest can take my word that arsenate of lead is
the thing. This method is sOlnewhat expensive but
well worth doing.

Detroit Lakes, Minnesota
Assistant Attorney General A. D. Brattbnd, representing

the Conservation Commission, recently started condemnation
proceedings to acquire an additional 960 acres of land adjoining
Itasca Park on the east and thus preserve for posterity more of
this beautiful and primitive wilderness-the last remaining
in Minnesota.



General Turf Main tenance
By PROFESSOR LAWRENCE S. DICKINSON

Massachusetts State College
Reprinted from "The Lawn" by permission of the publishers, the Orange Judd Publishing Company,

and the author, Professor Dickinson

PROF. LAWRENCE s. DICKINSON
fllst to kllow Professor Dickill.lOIl is a treat ami to rl'ael

bis book, "The Lawll," is a lifdill/I' t'xpaimce ill
tllrf cllltllre.

IN THE practice of turf
culture the word Hmainte-
nance" is universally mis-
used. The dictionary mean-
ing is ((to hold or keep in a
particular state." In turf
culture it is interpreted to
include true maintenance,
general improvement of the
turf, and the rehabilitation
of a partially destroyed
lawn.

Wha tever the in terpreta-
tion, good construction will
greatly lessen the cost of
maintenance. Also it is far
better, and much cheaper, to
encourage and improve the
existing turf on a lawn area
than to re-make it. Too often the errors that caused
the lawn to fail in the first instance are repeated in
the rebuilding. Also if there is some grass growing,
good maintenance methods will cause more grass to
grow.

Good maintenance will never entirely overcome
the handicaps of a poorly constructed lawn, nor
will good construction diminish the need of correct
maintenance methods in turf culture. All mainte-
nance methods should have two objectives: first,
to relieve the immediate troubles of the turf; sec-
ond, to be of permanent value. Unless these two
objectives are kept in mind it is very easy to cause
considerable injury to a lawn, and at the same tin1e
satisfy an immediate need. Incorrect watering is an
example of how such a condition could be brought
about.

FALL MAINTENANCE OF NORTHERN TURF

BECAUSE the northern turf grasses prefer a cool
ten1perature for their growth, there is in the fall an
increased growth of leaf and a general freshening
appearance on all turf. This revival of vigorous
growth is the reason for careful fall maintenance.

SclJtcmbcr, /933

Some organic fertilizer
that has an analysis of about
7 % ammonia, 2 r(1 phos-
phorus and 170 potash
should be applied during the
early part of September.
After September 1, the lawn
mower knife should be lifted
one-half inch above the usual
height for spring and early
sumlner cutting. The mow-
ings during the first half of
September should be fre-
quent enough to prevent
n1atting of the clippings, and
all clippings should be left on
the lawn. During the latter
half of the mon th the mow-
ings should be less frequent,

and timed so that the last mowing of the season will
be Inade about a week before the grass ceases to
grow.

At the Massachusetts State College at Amherst
the final mowing of the season has been made
during the last week of September in sixteen
of the last eighteen years. The exceptions were
twice during the first week in October. Both of
these occurred in years that had exceptionally dry
sun1mers.

There are three reasons for permitting the grass
to go into winter in a son1ewhat long and untidy
condition: ( 1) By so doing more carbo-hydrates
are stored in the roots for early use in the spring.
(2) Protection is afforded against the early thaws
causing the grass to start too early only to be killed
by the late spring frost. (3) The grass crowns are
protected against injury by being tramped upon.
The ideal length for the grass to enter the winter is
just short of the ((lopping over" length.

The thick rough on golf courses can be improved
by being burn t over in the la te fall, bu t such a prac-
tice is not advisable for lawns or the better turf
areas.

9
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FALL MAINTENANCE OF SOUTHERN TURF

LAWNS planted to Bermuda grass or St. Augus-
tine grass should be given a severe raking to loosen
the soil, and seeded with Italian rye grass at the rate
of from one-half pound to one pound for each one
hundred square feet of turf. The rye grass will give
body and color to the lawn during the winter
months that are too cool for the Bermuda grass.
October is the proper n10nth for seeding with
I talian rye grass.

WINTER MAINTENANCE

C["'HE only protection that a lawn needs in winter

is against trespassers. A path across a lawn can be
made very quickly in the winter if there is little or
no snow. Also, if a path is made in the snow on the
lawn, the turf under the trodden snow is quickly
injured. Paths made during the winter are seldom
obliterated before June unless very special care is
given them.

A winter mulch of manure, straw, hay, or even
tobacco stalks has been found to be unnecessary and
in many instances harmful. If one cannot resist the
temptation to ((protect" the lawn, the mulching
should not be done until after the ground has be-
come solidly frozen.

If links are in a condition which leads only to
complaint and irritation, some other means of rec-
reation will be sought as players today not only
want, but demand, alrnost perfect putting greens,
and fairways. \'V'"hen links which receive little at-
tention or are neglected, are contrasted with those
in charge of a competent green keeper, then his great
value to the game is realized. His work has led to
more than 5000 links and clubhouses in this coun-
try. The n1unicipal courses which are being con-
structed everywhere, the daily fee courses which are
becoming so popular, besides the hundreds of mil-
lions of dollars invested in the supplies and accessor-
ies of the game. It is no exaggeration to say that over
one billion dollars is invested in some way in the
playing of golf.

The Greenkeeper's Irpportance in Golf
A tribute to the hard-'working 'I1U!n'who }nake tbe ga'111e'worth-

'while to those 'who j)ay the bills
By GANSON DEPE\'V'", Cbairmall U. S. C. A. Creell Section

Reprinted from address delivered at the Annual Gn ..cnkeepcrs' Educational Conference in Chicago

I APPRECIATE ve r y far outnun1ber the total of those playing baseball,
much your gracious in- football, tennis, and other sports. Very few play
vitation to address you for exercise, and were it not for the pleasure con-
on ((The Greenkeeper's nected with the gan1e, it never would have attained

. V ita 1 Importance i n its present popularity which is rapidly increasing
Golf," which is a subject every year. To the greenkeeper is primarily due the
on which I have long responsibility of Inaking courses playable and at-
wanted to speak, so that htractive. T e more he makes them so, the more
I could add my tribute to 1payers the game attracts and the greater the appeal
the fine men who have to all classes of people.
and are doing so much

GANSON DEPEW f h If f
A goo.! sport, " gr"ciolls bmt "I/.! or t e go courses 0

111/ /'fficimt /'\/'cllti/'l', the country. As Chair-
n1an of the Green Section of the United States Golf
association for the past two years and as Chairman
of the Green comn1ittee of the Country Club of
Buffalo for many years, I feel I can speak intelli-
gently.

My duties in the positions I have held, and my
observation covering a long period of time have
convinced me that there is nothing in golf which is
more irnportant or vital than green keeping. It has
had more to do with the development of the game
and the amazing strides it has made than anything
else, until today there are more than two million
players in this country, not to speak of those in
Great Britain, Canada, and other parts of the world.

Golf has becon1e our National game when the The green keeper however, has not I fear, received
actual nun1ber of players are considered and which the appreciation and gratitude from golfers to


