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courses, for it is only after a large number of such trials that a
general conclusion can be arrived at.

We ,therefore suggest an application of bichlorid in an ordinary
light topdressing of compost (with or without fertilizers, depending
on the needs of the turf). The bichlorid should be in the finely pow-
dered form and thoroughly mixed with the compost, using from
4 to 8 ounces of the chemical for 1,000 square feet. It is preferable
to prepare this mixture the day before it is to be used. Immediately
after this topdressing is applied it should be well watered, and the
turf should be sprinkled frequently the next few days to avoid any
serious drying at the surface. If an attack of the disease develops
when it would be undesirable to apply topdressing, the bichlorid may
be applied with the usual spray or sprinkler method, using about
5 ounces per 50 gallons for each 1,000 square feet. The green should
be given a light watering soon after the solution is applied, and kept
moist for several days.

Contributions to Greenkeeping by the Trained Investigator~
By R. A. Oakley

Greenkeeping is a very old art. Certain features of it had their
beginning long before golf itself, and the advent of the game did not
bring with it anything new in turf growing. Early green keeping
had a very crude beginning. It involved neither construction, soil
preparation, sowing of seed, artificial fertilizing, watering, or mow-
ing, as we practice these features of culture today.

We have made much progress in the art since the fifteenth cen-
tury, or whenever it was that golf made its first real recognized start.
Modern -greenkeeping owes its birth to the rotary mower, or the lawn-
mower as it is now called. Had it not been for this mechanical device
or had something to do similar work not been invented, our concep-
tion of a putting green today would be a closely grazed bit of sward
which would permit a putted ball to approach the cup with a mini-
mum of hops, skips, and jumps. l\1odern greenkeeping then may be
said to have its origin in the vicinity of 1870; for it was about that
time that the rotary mower came on the sce~e.

Greenkeeping as it exists today is very largely the product of
empiricism. The results of cut-and-try methods comprised most of
it; but the same may truly be said of plant-culture in general. Sci-
ence, however, has made contributions to it, and very important ones.
Science, through the trained investigator (the term is used here in
the collective sense), has contributed to greenkeeping in two general
ways: (1) by exposing mysterious and fake practices and materials

_and doing away with honest but erroneous practices, and (2) by
making discoveries in new lines. Indirectly trained investigators
have been assisting greenkeeping for many years. Hundreds of them
today are working on problems related to it without knowing it; but
it is not so many years since the trained investigator actually enlisted
in greenkeeping and commenced work specifically on its problems.

• An address delivered at the Annual Meeting of the Royal Canadian Golf Association Green
S£ction at Toronto, Fehruar)' 6, 1926.
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In fact, his specific enlistment dates back scarcely more than a decade
and a half. To understand more clearly just what he has accom-
plished since he was recruited to the service it is well to recall some
of the conditions which existed in greenkeeping when he entered the
field. It had accumulated many of the unsound theories and prac-
tices of gardening. There was no specific literature on the subject
except that published by the purveyors of seeds, materials, or equip-
ment used in connection with it, so that a newcomer or in fact a
veteran of a studious turn had no source of unbiased information.
In brief, this very unsatisfactory condition existed: the golf course
architect, the builder, the turf expert, the seedsman, the fertilizer
man, and the equipment man were all tied up in one organization,
and, sad to relate, this organization too frequently was tied up with
the greenkeeper through a system of rebates. In a way this was a
natural development, but a very unhealthy one. The unsound prac-
tices of the greenkeeper and the trade had become pretty thoroughly
entrenched. To use a common expression, the trained investigator
was up against a hard proposition in assuming the role of reformer.
Briefly to anticipate the outcome of his activities let it be said with-
out going further that the architects, the builders, the merchants,
and the greenkeepers, with few exceptions, have accepted him as a
useful servant of the profession. Even at the outset this group was
only a little less willing to recognize the trained investigator than
were the golfers and green-committeemen who hailed him as a
theorist.

One of the first lines of study the trained investigator undertook
in greenkeeping was that of the species of grasses best adapted to
fine turf making under various conditions of soil and climate. As in
the other lines of his research, he had no object other than to dis-
cover the facts. After extensive and careful testing he found that
the good northern fine turf grasses are few in number, that many
that were commonly used in putting green or fairway mixtures were
expensive away beyond their usefulness, if useful at all, and that the
theory and practice involved in the use of special seed mixtures for
special conditions were for the most part unsound and uneconomical.
The acceptance of this by the greenkeeper has resulted in better
putting greens and a vast saving in money to the clubs, since special
mixtures were appreciably higher in price than were their useful
constituents.

Almost coincident with the breaking down of the special seed
mixture practice came a great reduction in the rate of seeding. It
likewise was the result of carefully conducted investigations. The
sowing of 20 pounds of seed to each 1,000 square feet of putting
green finally gave way to 5 to 7 pounds of red fescue 01'3 to 5 pounds
of bent to each 1,000 square feet. This likewise produced a very
ma terial economy.

Secret fertilizer mixtures could not withstand the analysis of
the trained investigator. He soon reduced them to their component
parts and informed the greenkeeper as to how quite as effective
fertilizers could be compounded much more cheaply. Later he did
more than this in the field of fertilizers. He virtually revolutionized
this department of greenkeeping. Proprietary compounds all along
the line were investigated. Earthworm eradicators came in for their
share of study. A little investigation disclosed the fact that the
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powder or meal that was sold under various special names as an
earthworm eradicator was composed of meal from the seed of the
butter-tree of India (Bassia latifolia)-called mowrah meal-and
usually a considerable percentage of inert matter was included with
it. Of course the pure product purchased under its proper name was
much less expensive than the trade product. An analysis of liquid
worm eradicators sold as proprietary compounds showed the active
principle in the best of them to be mercuric chloride (corrosive sub-
limate). In some of them certain substances such as ammonium
chloride were added with a view to increasing the solubility of the
mercuric chloride and of decreasing its tendency to burn the turf.
Out of this bit of investigation came the very simple practice of
using 2 to 3 ounces of mercuric chloride with 50 gallons of water,
sprinkling this on each 1,000 square feet of green to be wormed, and
then watering freely. It is highly efficacious and much cheaper than
the proprietary earthworm killers.

The trained investigator has pulled apart many other patent com-
pounds used in greenkeeping, including weed killers, ant killers, and
fungicides.

One of the best pieces of destructive work done by him was in
fighting the use of peat commercialized under the name of humus.
The sale of this product had reached large proportions, based chiefly
on the fact that it is organic matter but partly on its color. Its use
is not only a waste of money, but the material itself in the vast ma-
jority of cases is prejudicial to the growth of grass. Nearly every
good point claimed for it, it does not possess. It is relatively high in
nitrogen, but the nitrogen in it is almost totally unavailable to the
grass plant. It is organic matter but it is not humus, since to be
humus, organic matter must be in a fairly rapidly decaying condition.
Peat decays about as rapidly as charcoal, which is one of the most
inert common substances known. After much effort backed by un-
impeachable evidence against it, the trained investigator has suc-
ceeded in putting peat very largely in the discard, where it is hoped
it will remain until he or someone else discovers how it may be used
advantageously in turf growing.

Freak and more or less harmful practices in green construction
have been broken up as the result of investigations. The layer
method of building a green, involving cinder layers, peat layers, or
other unusual layers, has been thrown into the scrap-heap. Many
relatively harmless but quite expensive or wasteful practices have
been exploded, among them spiking, scarifying or disking of turf to
rejuvenate it or to prevent it from becoming "sod-bound," regular
reseeding of old turf spring and fall, the use of charcoal to sweeten
the soil, and the use of lime for a similar purpose-although this last
can not be said to be a harmless practice where bent and certain other
greens are involved.

The foregoing are some of the more important freak, fake, un-
wise, or useless practices the trained investigator has been largely
responsible for upsetting. His work in this direction has in a sense
been destructive, although withal very constructive. Attention is
now called to the truly constructive work along new lines which can
be definitely credited to him.
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Critical studies in fine turf grasses did more than determine their 
soil and climatic relations. They disclosed the details of the habit 
of growth of each species. In this connection some very useful dis
coveries were made. The reason why red fescue will not withstand 
close cutting on putting greens while bent will strive under it was 
learned by a study of the basal parts of the shoots of these grasses. 
This study provided a basis for their treatment on greens so as to 
obtain the best results with each. A similar discovery was made in 
the case of Kentucky bluegrass and Canada bluegrass. The habit 
of growth of the basal part of the shoot of Canada bluegrass is such 
that no system of culture can make a true turf grass out of it. 

The discoveries of how grasses perennate—that is, how they live 
year after year or become perennial—and of the annual nature of the 
roots of perennial grasses, are outstanding features of work of the 
trained investigator in his studies of the fine turf species. In brief, 
he has pointed out that a grass is perennial through a succession of 
shoots or new plants, and that the roots of these grasses do not live 
indefinitely as do the roots of oak trees or alfalfa plants, but last for 
only a relatively few months, when they give way to new roots from 
new shoots which are continuously forming. These two discoveries 
very greatly modified the practice of soil preparation of putting 
greens, and likewise certain features of the cultural treatment of 
greens. Today the builder of putting greens, if he is wise, will re
serve most of his supply of manure for the compost pile, to be used 
as topdressing for his turf later, rather than attempt to incorporate 
large quantities of it with the soil before sowing the seed or planting 
the stolons. 

Since turf is a succession of grass shoots with roots constantly 
developing, the plants must have good soil at the surface to produce 
their best growth. If soil is not added as top dressing the shoots 
that make the turf are compelled to live on the remains of their an
cestors, which condition is not conducive to their health and vigor. 
Furthermore, the trained investigator discovered that the roots of 
grasses under putting green conditions do not penetrate deeply into 
the soil during the growing season but remain near the surface, where 
they make up an important part of the turf. Good putting green 
turf with deeply penetrating roots is an impossible combination. The 
rich soil, therefore, should be on the surface, and not a great deal of 
attention need be given to the under soil, except as to its drainage, 
which is exceedingly important. 

A very useful outcome of the critical studies of grasses was the 
working out of characters whereby the seeds of the common bents 
may be distinguished from those of redtop and from one another. 
This marked an important step in the use of the bents. Prior to 
1914 no one, not even seed specialists, attempted to distinguish be
tween bent seed and redtop seed. This permitted a very unsatis
factory condition to exist in the merchandising of bent seed. Un
scrupulous dealers found it easy to substitute redtop seed and redtop 
chaff for bent seed, and honest dealers and the clubs were their vic
tims. The discovery of characters whereby these species can be 
positively identified has brought about a great reformation in the 
sale of bent seed, which has resulted in better and cheaper greens. 

Along with studies of seed characters of the bents came studies 
of their vegetative or leaf and stem characters. Species and strains 
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were studied critically in isolated clumps, in rows, and in turf plots. 
These studies disclosed the fact that at least three species are in
cluded in what was commonly called creeping bent or what is now 
known as German mixed bent. These species pass by the common 
names of Rhode Island bent, velvet-bent, and creeping bent. It was 
found that there are many strains of velvet-bent and true creeping 
bent, varying appreciably in their putting green making qualities. 

The story of the development of the vegetative propagation of 
creeping bent for making putting greens has much of romance about 
it, but it is now so generally known among golfers that it need not 
be repeated here. It is one of the outstanding accomplishments of 
the trained investigator. Some have said it is his best offering. Cer
tain it is that the critical seed and vegetative studies put the bent 
grasses decidedly to the forefront as putting green grasses where 
these species can be grown. This is truly a blessing of the greatest 
magnitude to golf. 

Putting greens have their diseases and insect pests. Fortunately 
in Canada the notorious disease of putting greens called brown-patch 
is as yet not a serious problem. Southward in the United States it 
constitutes one of the most serious putting green menaces. Trained 
investigators are at work on it and already have done much in de
veloping measures for its control. These involve the use of resistant 
strains of grasses, special fungicides, fertilizers, and the adaptation 
of certain of the features of culture common to greenkeeping. 

In the fight against earthworms and insects which injure turf, the 
trained investigator has helped and promises greater help. The im
provement of the carbon disulfid emulsion method of exterminating 
grubs has assisted very greatly in solving the problem created by 
the June beetle, Japanese beetle, and others of their kind. Within 
a few days there will be published the results of three years' experi
ments which point quite clearly to the possibility of rendering the 
soil of putting greens immune to the attacks of earthworms and grubs 
by mixing with it certain substances that are poisonous to these pests 
but are not harmful to the grasses.* Lead arsenate and sodium 
silico-fluoride have been used very successfully in experiments, but 
a large number of others will be tried out thoroughly. This line of 
investigation promises much. 

Diseases and insect pests are serious enough, but after all are 
secondary as compared with weeds. When the earth was cursed to 
bring forth "thorns and thistles," chickweed, pearhvort, crab-grass, 
and a dozen other putting green weeds were included with them. The 
weed problem is always before the greenkeeper. It is his Nemesis. 
Thus far hand methods have been his heavy artillery in the fight 
against nearly all of the important putting green weeds. Relatively 
recently, however, careful investigations have pointed to another and 
simpler method of warfare. In brief, it involves the systematic and 
continuous use of such fertilizer as ammonium sulphate and am
monium phosphate, nitrogenous fertilizers which tend to produce an 
acid condition in the soil. The explanation seems to be relatively 
simple. The best northern putting green grasses—that is, the bents 

* Since the date on which this address was delivered, the results of these experiments in Krub-
proofinK turf were published in the article beninninj; on page 34 of T H E BULLETIN for February, 
1926. 



160 July, 1926 

—are able to thrive on soils that are regarded as highly acid to a 
much greater degree that can the weeds that compete seriously with 
them on relatively alkaline soils. Fertilizing to produce acidity in 
the soil, then, is the greenkeeper's hope in his fight against weeds 
in the future—not all weeds probably, but the most troublesome ones. 
This means that he must avoid lime or similar alkaline substances 
which have been used extensively either as soil amendments or fer
tilizers in the past. 

The trained investigator is at work on a very large number of 
problems relating to greenkeeping; but the field is merely being 
scratched. In what he has done, the help he has received from green-
keepers, green-committeemen, and merchandizers of golf course sup
plies and equipment has contributed very largely to his success. 

What he may accomplish in the future will depend largely on the 
financial assistance he receives and the cooperation'that these groups 
give him. There are a great many problems still to be solved. The 
requirements of golf are becoming more and more exacting in the 
matter of fine turf. Greenkeeping must keep pace with them. More 
and more training will be required of the greenkeeper as time goes 
on. In helping him to keep pace with his profession he will find the 
trained investigator his best friend and lieutenant. He will find the 
Green Section of the Royal Canadian Golf Association an institution 
upon which to lean and to which he may go freely for assistance. 

Crab-grass.—The sure way to rid putting greens of crab-grass 
is hand-weeding in June and July. After that the plants have become 
large enough to injure your turf; and, moreover, they begin to pro
duce seed in August. A single plant that is allowed to produce seed 
will infest a large area of turf. Keep your mounds free of crab-grass, 
so that the seed from the mounds can not wash onto the greens. Crab-
grass is a short-lived plant, appearing rather late in the spring and 
dying with the first frost, but it is a rapid grower and will quickly 
become uncontrollable if it is not attacked in its young stages. 

New member clubs of the Green Section.—St. Louis Amateur 
Athletic Association Triple A Club, St. Louis, Mo.; Westwood Coun
try Club, Glendale, Mo.; Pitman Golf Club, Pitman, N. J.; Creve 
Coeur Golf Club, Creve Coeur, Mo.; Norwich Golf Club, Norwich, 
Conn.; Bloomington Golf Club, Minneapolis, Minn.; Riverview Club 
of St. Louis, St. Louis, Mo.; Tuckaway Country Club, Wauwatosa, 
Wis.; Mt. Pleasant Country Club, Mt. Pleasant, Mich.; Mt. Tom 
Golf Club, Holyoke, Mass.; Verona Hills Golf Club, Bad Axe, Mich.; 
Flint Country Club, Flint, Mich.; Kalamazoo Country Club, Kala
mazoo, Mich.; Phoenix Country Club, Phoenix, Ariz.; Long Beach 
Country Club, Long Beach, Calif.; Sunnyside Country Club, Fresno, 
Calif.; Maple Hills Country Club, Kalamazoo, Mich.; Lake Placid 
Club, Lake Placid, N. Y.; Mr. B. E. Taylor, Detroit, Mich.; Meridian 
Hills Country Club, Indianapolis, Ind. 


