
July as a result of clipping at the 
putting length. 

Height of Fairway Cut 
It is of interest to compare the 

root development of Kentucky blue-
grass and redtop cut at % ins. with 
that of adjacent plants allowed to 
grow as for hay. In the case of 
bluegrass, cutting at fairway length 
did not restrict root growth at all. 
whereas with redtop such mowing 
appreciably reduced root abun-
dance below the 6th inch. This is 
in harmony with the observations 
that bluegrass will maintain active 
growth year after year if cut prop-
erly, whereas redtop tends to die 
after the second or third year when 
cut regularly at the height of 1 in. 
or less. 

Root-Clipping Ratio 
From the standpoint of the water 

economy of the plant, the ratio of 
root extent to yield of tops is quite 
important. When top growth is 
heavy and root development scanty, 
serious dfficulties may be experi-
enced in maintaining a satisfactory 
supply of moisture. On the other 
hand, grass species that produce 
a vigorous root growth and a mod-
erate or limited top growth should 
endure droughty conditions much 
more satisfactorily. 

The total yields of dry matter 
produced in clippings from the be-
ginning of the growing season un-
til July 1, is shown in table 2, 
along with the quantity of roots 
found in late June. The weight of 
the green clippings was 3 to 4 
times as great as when dried, be-
cause of the water content, but 
both root and clipping weights are 
reported on the dried basis in this 
table. 

It may be startling to find the 
root weights exceeding that of the 
clippings, but such is the case, and 
obviously roots have been grossly 
underestimated in i m p o r t a n c e . 
"When the roots of the first inch 
are disregarded, the weights of 
roots are nearly as great as those 
of tops on turf cut at putting 
length, and is 30 to 300 per cent 
greater on grass cut at fairway T
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WORTHINGTON 
L A W N T R A C T O R S L A W N M O W E R S R O L L E R S 
P O W E R A N D H A N D P U T T I N G G R E E N M O W E R S 
T E E S T A N D S T E E M A R K E R S B A L L L O C A T O R S 

For 17 years the Worthington Mower Company has occupied the lead-
ing position among lawn mower manufacturers by virtue of its incom-
parable engineering staff and by constant study of the changing re-
quirements of fairway and putting green service. 

The "Scout" Overgreen. The greatest improvement ever made in the 
mowing of putting greens. It cuts a green of average size in less than 
ten minutes. This performance has never before been approached. 

» Carriers permanently attached t© the cutting units for travel between 
greens. 

T H E H I S T O R Y O F T H E W O R T H I N G T O N M O W E R IS T H E 
H I S T O R Y O F L E A D E R S H I P A N D P R O G R E S S . 

Worthington Mower Company 
The Largest Manufacturers of Gang Mowers in the World 

Main Office and Factory—Stroudsburg, Pennsylvania 
BRANCH OFFICES: Chicago Office and Warehouse, 517-21 South Laflin Street; Montreal, 

132 St. Peter Street; Cleveland, Hippodrome Building; New York, Chrysler Build-
ing; San Francisco, 52 Beale Street; Boston, 1 State Street; Los Angeles, 1795 
Pasadena Avenue; Portland, 384-386 East Madison Street; Seattle, 709 4th Avenue; 
Detroit, 424 Book Building; St. Louis, 8328 Eton Place; Philadelphia, 6200 Wayne 
Avenue; Washington, 6900 Wisconsin Avenue; Bethesda, Maryland. 

Agencies in All Principal Cities 



height. The high ratio of roots to tops of 
the velvet bent cut at in. may be due to 
the high fertility of the soil on that plot, 
or it may indicate the natural character 
of the species. 

Root Development and Soil Analyses 

One important feature of these studies 
is the almost universal tendency for growth 
to stop in the 8th or 9th inch. The condi-
tion is likely associated with the fact that 
this soil has been plowed to a maximum 
depth of about 8 ins. during the time it 
was farmed. The lime and fertilizer used 
for the crops in that period were mixed 
with the plow zone but probably did not 
greatly affect the subsoil. To prove this 
point it is necessary to correlate soil an-
alyses with root development. This has 
been done, and the details are reported for 
three of the grass species in Table 3. 

Rhode Island Bent 

First consider the case of Rhode Island 
bent grass. The acidity of the various soil 
zones is given in terms of the pH scale. 
On this scale, 7.0 is neutrality, 6.0 repre-
sents mild acidity, 5.5 strong acidity, and 
5.0—very strong acidity. The most acid 
layers of soil are those near the surface. 
Undoubtedly this is partly caused by the 
absorption of lime from these layers in 
greater quantities than in the lower levels 
where roots are less abundant. A con-
tributing factor is the greater leaching 
effect of water on the surface layers. How-
ever, the failure of roots to penetrate the 
lower horizons can not be attributed to the 
acidity of the soil, since the soils become 
less acid as roots decrease in abundance. 

The readily available phosphorus is re-
ported in parts per mill ion (P. P. M.) since 
the percentage values are low. One per 
cent by weight is equal to 10,000 parts per 
million. The data presented show that the 
soluble phosphorus content of the soil is 
lew in the upper 2 or 3 inches, high from 
the 3rd to 6th inches, and then falls sharply 
at the 8th and 9th inches. The low phos-
phorus values near the surface are the re-
sult of heavy absorption by the roots in 
those zones; and the values in the 5th and 
6th inches probably represent the quantity 
present before absorption began. The low 
concentrations of readily available phos-
phorus in the 9th inch indicates that the 
soil is naturally low in this constituent, 
and the quantity present in the plow zone 
is principally the residue from past fer-
tilizations. 

The organic matter content of the soil 
has been measured by determining the car-
bon present. Carbon makes up about 
of the soil organic matter. These values 
fall off sharply as the lower portion of the 
plow zone is reached, and one may assume 
that much of the organic matter present 
has been supplied either by plant roots 
which were confined to the upper 8 inches, 
or by manure and crop residues that were 
mixed with the soil during cultivation in 
previous years. 

Since organic matter contains most of 
the reserve supply of soil nitrogen, we may 
conclude that the soil below 8 inches is 
much less abundantly supplied with both 
nitrogen and phosphorus and therefore is 
less suitable for root occupation than the 
upper soil. The failure of turf cut at fair-
way length to penetrate deeper than the 
upper 8 inches may be attributed in part 
to this condition. 

On the turf cut at %-inch, the root 
abundance falls away sharply below the 
fifth inch, whereas the nutrient supply in 
the soil is nearly at its best at this depth. 
In this case, the failure of the roots to 
penetrate more deeply must be sought in 
the treatment given the grass, such as the 
height and frequency of cutting, the kind, 
amount, and time of application of nitrog-
enous fertilizers, the supply of moisture, 
etc. Considerably more nitrogen was sup-
plied to the putting turf than to the fair-
way grass, and this may have sufficiently 
modified the balance between the carbo-
hydrate food reserves and nitrogen to l imit 
the development of the root system. At 
any rate it is clear that mowing at *4-inch 
greatly reduces root penetration even with 
Rhode Island bent which is well adapted 
to close clipping. 

Seaside Bent 

With Seaside bent, much the same re-
lation exists between root development 
and soil conditions as was noted for 
Rhode Island bent, thus proving that the 
results obtained were not due to chance. 
Failure of roots on turf of fairway length 
to penetrate lower horizons more abundant-
ly may be attributed in part to the lower 
fertility of such zones. However, the • 
structure of the lower soil layers, and the 
ease with which air and water move 
through them may also be important fac-
tors, although no proof on these points 
is yet available. On the ^4-inch turf, how-
ever, the limitation in root development 
must be sought in some other factor than 
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or does it run off instead 

of penetrating to the 

tiny roots 

While sprinkling, does the 

water lay on your greens 

in pools 

ever hope to have healthy greens 

if your soil contains diseased organism? Fungi 

soils are of grave concern and are using a greater 

part of the budget than they should. 

J F the Scientific World has discovered a chemical or process that will do more than 

merely drug the fungi in your soil without causing other havoc, it is practically 

unknown to the laymen. 

You can, however, destroy all and any soil diseases including weed seed, beetle grub, 

in fact the moth of any insect pest by sterilizing your soil which will purify it and 

consequently be of great help in controlling all fungi diseases. 

This equipment is light and easily handled by one man. Take it out on your fair-

ways and destroy permanently in two to three minutes' time those weeds and wild 

grasses which you have been trying to eliminate for several years, yet they are on the 

increase. 

This equipment has been conveniently constructed to meet 

the requirements of Country Clubs, Landscape Architects, 

Park Commissions, Floriculturists, etc. 

i1an uon 

StJI lESULTS P R O l I U C T S C O M P A N Y 

l O P a r k P l a c e M o r r i s t o w n , X . • ! . 



those measured, probably in the system 
of management being followed. 

Kentucky Bluegrass 
The evidence that reduced fertility of 

the lower horizons restricts root develop-
ment is again found on Kentucky blue-
grass plots, both when cut at fairway 
length and when uncut. Even with this 
grass the evidence is not strong enough 
to warrant the conclusion that all of the 
important factors controlling root develop-
ment have been included. Soil aeration 
must still be considered, even though these 
are well drained soils with fairly good 
structure. 

In conclusion, it may be said that the 
studies here reported do not pretend to 
solve completely the important problem of 
root behavior. However, they do serve 
to emphasize the importance of roots in 
growing turf, and show certain of the re-
lations existing between root occupation 
and soil conditions. It is hoped that 
further investigation will indicate treat-
ments that may be adopted to improve root 
development, both for soils before grass 
is planted, and on turf that is established. 
An additional extremely important point 
to consider is the range of soil conditions 
that will facilitate the development of root 
hairs on 'roots that are present, and the 
absorption of water and nutrients. 

LOOK BEFORE LEAPING 
Test Other Fellow's Idea Before 

Adop t i n g It 
By J O H N Q U A I L L 

Supt., Highland C. C., Pittsburgh 
A T THE MEETING of the greenkeepers 

' » o f Podunk County the other day, Joe 
Grumpus of the Spongy Fairway C. C. told 
the boys that Greely's Great Grass Grower 
for Golf Greens was the best fertilizer on 
the market and that he had had excellent 
results on his course. Well, Joe's course 
is built on an old farm in the valley that 
was worked by a thrifty old Dutch farmer 
who believed that when you took some-
thing out of the ground you had to return 
something. Consequently, when they built 
the course, they had an ideal soil. What 
grass they grew! Most any kind of fertil-
izer would show results and even an ap-
plication of sawdust would have pepped up 
the grass. 

All the boys knew that Joe's place 

looked darned good and took his word for 
it that his fertilizer was the berries, and 
every one was hurt in the rush to place 
their orders for the famous fertilizer for 
fastidious fairways. 

Results: Bill Binks got results in the 
low spots where the soil was pretty good. 
J immy Jones said he could see no improve-
ment in his grass. Benny Brown got a 
good crop of weeds and the others pre-
ferred not to talk about it. 

Moral: Try it on the dog first. In other 
words, they should have tried a couple of 
hundred pounds before they tried a couple 
of carloads.' What is sauce for the goose 
may not be sauce for the gander. If they 
got results from the couple of hundred 
pounds, then it was time enough to order 
the carload. The poor greenkeepers 
thought they were doing the right thing, 
but they jumped at conclusions too soon. 
Try out new products on a small scale first 
and if they produce, you have found some-
thing. 

Some courses have been fertilized spring 
and fall for many years. Others have seen 
fertilizer only the time they were seeded 
and then very sparingly. The course that 
had lots of fertilizer was living off past 
feeding in lots of cases. Most anything 
would show some signs of fertilization. On 
the starved course, the grass was so hun-
gry that 400 pounds per acre just gave 
each grass plant a taste and whetted the 
appetitie all the more. 

Does It Fit You? 
All these points must be taken into con-

sideration when you adopt the other fel-
lows idea. Wi l l it pay you to do the same 
and use the same as he does. Think it 
over before you jump. 

The same goes for the other fellow's 
methods and practices. The tractor and 
mowers he is using may give him wonder-
ful results but would not give you the 
same. The one you are using may work 
fine for your purposes but would be a big 
flop on his course. Bent greens may be 
what his members want but your members 
would not care for them. He might like 
his power mowers for his greens but if 
you were to use them you might be dis-
satisfied. Its up to you to figure out your 
best methods and equipment and practices. 
You are the one who is responsible for 
your course and if there is trouble you are 
the one to blame. 

Very recently, I heard a noted green-
keeper who has had some good jobs in this 
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—all the speed of any Triplex mower. 

—all the capacity of any power mower. 

—cuts FINER than any hand mower. 

—lightness consistent with good mowing. 

Jacobsen Power 

PUTTING GREEN 
MOWER 

•—including what no other power mower possesses, a 

Greens Brush Attachment for lifting matted Bent 

turf to the knives, making so perfect and complete a 

cut that daily mowing, as with hand power machines, 

is not necessary. An attachment of inestimable 

value which is only one of many Jacobsen refine-

ments. 

Large, turf-protecting, rear rollers that condition the 

green without packing or scuffing. High-speed, 

7-blade reel with % inch frequency of cut, produces 

the finest putting surface. 

FREE DEMONSTRATION on your own greens. We 

challenge comparison. You name the place. Orders 

now being filled for immediate delivery. Catalog 

and prices upon request. 

A Time-Tested Product.—Made in 19 and 24 inch 
widths. Endorsed by those who have used them for 
years. 19-inch model cuts 6,000-foot green in 15 
minutes* 24-inch model in 10 minutes. Equal perform-
ance and quality work with either size. One operator 
with 24-inch model will cut eighteen 6,000-foot greens 
in Syi hours. Normal life of mower, 5 years. 

JACOBSEN MFG. CO. 
734 Washington Avenue 

Racine, Wisconsin 

J A C O B S E N : : 
B U I L T T O S A V E R U N N I N G E X P E N S E 



country tell that the way to compact soil 
on a newly constructed putting green was 
to use the old fashioned method of tread-
ing: Line up eight or ten men in a row 
and start them treading the soil to com-
pact it and give it the desired degree of 
texture that is wanted. This practice 
went out of date with bustles. How much 
easier it is to run a roller over it a few 
times to get the same results. 

Violent forking is another old fashioned 
method of loosening up a hide-bound 
preen. I once saw a green being forked; 
after the forking process was over, the 
green could not have been used for any-
thing but a pasture, it was so rough. To 
correct the roughness, they immediately 
rolled the green with a 600 pound roller 
and the green was back to where they 
started. Where is there any economy or 
results to be obtained by that method? A 
good spike roller to open up the surface 
and then a top-dressing of good sharp sand 
and compost with a lot of organic matter 
in it would have been lots better. 

And after all, it takes a good freeze to 

really loosen up a hide bound turf. In 

the springtime, don't use too heavy a rol-

ler. Several light rollings are better than 

a heavy one. Introduce a good quantity 

of sand and heavy organic compost into 

the turf and that will do more than all the 

rolling and forking you can give a green. 

Heavy watering will compact the soil as 
quick as anything. When the soil becomes 
water-logged and then dries out, it bakes 
as hard as concrete. Light watering and 
more often is the better method. Grass 
roots do not take up water in great quanti-
ties at any one time. They absorb it slow-
ly. Nothing is gained by flooding a green, 
expecting the grass plants to assimilate all 
the water. They take it only as they need 
it and want it. And again you destroy the 
natural rise and fall of the natural mois-
ture in the ground known as the capillary 
action. Heavy watering is often demand-
ed by the players who th ink a ball should 
hold the green even if it is a topped shot. 

Maybe a national champion did criticize 
your greens but after all, W I L L THE 
OTHER FELLOW'S IDEA PAY YOU IF 
YOU ADOPT IT? 

Chicago, 111.—Armour Fertilizer Works 
has new booklet "Turf Maintenance" giv-
ing details of a turf program employing 
Armour's Special Turf fertilizer. Booklet 
is free on request. 

Iowa's Greens Short Course at 
Ames, March 7 

I O W A STATE college, at Ames, will have 
• its first greenkeeping short course on 
March 7, 1932. An attendance of about 60 
greenkeepers is expected. Details of the 
program may be obtained from C. G. Yarn, 
owner of the Woodside G. & C. C., Route 4, 
Des Moines, la. 

Long Island City, N. Y.—Schavolite Golf 
Corp. has appointed T. A. Rector of Inter-
national Pharmacal Co., Wichita, Kan., 
representative for Kansas and northern 
Oklahoma. 

R E S E A R C H R E S U L T S IN N E W S O I L 

S T E R I L I Z A T I O N M E T H O D 

Morristown, N. J. — Suresults Products 
Co. has conducted exhaustive research 
work on soil sterilization chiefly for the 
benefit of golf and country clubs. Every » 
greenkeeper knows of the importance of 
eliminating weed seed, fungus and insect 
pests from top-soil or compost before ap-
plying it to the green, but were without 
economical or efficient method of steriliza-
tion. The Suresults company has devel-
oped a method enabling golf clubs to not 
only sterilize their top-dressing, but kil l 
all wild and undesirable growths on their ' 
fairways by sterilizing without any dig-
ging or cultivating. More can be accom-
plished by this method in 3 minutes' t ime 
than can possibly be accomplished in sev-
eral seasons by any other method, the 
Suresults organization claims. 

P E E R L E S S M O W E R S H A R P E N E R 
I N N E W M O D E L 

Plymouth, O.—New model D Peerless 
mower sharpener, made by Fate-Root-
Heath Co., grinds all makes and types of 
power-driven, fairway, putting green and 
hand mowers without removing mower 
wheels or reel knives. It grinds the blades 
with speed and accuracy, with the proper 
clearance behind the cutting edge, makes 
the mower run easily and lengthens the life 
of the mower, state its makers. 

The bed or frame is a one-piece box sec-
tion heavy casting, mounted on three 
heavy cast iron legs and two steel sup-
porting posts. 

The carriage has a travel of 42-in. and, 
rolling on steel balls, requires only a slight 
pressure for feeding the work along the 
grinding wheel, eliminating all feed mech-
anism. 

The grinding head carries a 6-in. grind-
ing wheel driven by a % h.p. motor, a 
smooth, quiet and compact drive. 

A reconditioner attachment can be fur-
nished, at an additional price, for "lapping 
i n " mowers with emery paste. 
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Use Urea on Your Greens 

Urea is recommended by the U. S. Golf 
Association. I t contains 46% nitrogen 
(55.9% ammonia) in the same soluble or-
ganic form as nitrogen in liquid manure. 
I t is both quick-acting and long-lasting and 
does not leave any undesirable residues in 
the soil. I t gives the grass a healthy, dark 
green color, and produces unequalled re-

sults in spring, summer or fall. 

/ 

iy^/ rHENEVER a c l u b neglects its 

fairways i ts players soon neg-

lect the club. For , to its p l ay ing 

members , a c l u b is n o better t h a n 

its course. 

Don ' t n e g l e c t your fa irways. 

Th icken u p your t u r f and produce 

l uxur i an t g rowth by t he use o f 

N i t r o p h o s k a — t h e concentrated, 

complete fa irway ferti l izer. Nitro-

phoska is economica l—four t imes 

as rich in n i t rogen , phosphor i c 

acid and po tash as the o rd inary 

comple te fert i l izer. One t o n is 

equal in p lant-food to four tons 

of ordinary ferti l izer. Moreover, 

all of its p lant-food is so luble a n d 

qu ick-act ing . And , because i t is 

granu lar , i t is as easy as whea t t o 

broadcast. Early spr ing appl ica-

t ion of 200 p ound s per acre pro-

duces marve lous results on fair-

ways—gives you better turf a t low 

cost. Order now f rom your supp ly 

dealer or direct f rom us .Syn the t i c 

Nitrogen Products Corpora t i on , 

285 Mad i son Avenue, New York . 

fllTROpHOSfiA 
r » A 0 E M A R K q E S . U - 6 . O A T O F F 

15-30-15 
Use Nitrophoska — the Fairway Fertilizer 



NATURAL V I STAS 
Eye Appeal Captivates 

Members and Brings 
Guest Fees 

By T. L. L O M B A R D 

Green-Chmn., Berkshire Hills C . C . 

TH E A X I O M "first impressions are last-
ing" holds particularly true when you 
cater to the tourist golfer. If he carries 

away a mental picture of an attractively 
designed and well maintained course, you 
have created incalculable goodwill. 

A club member may place little impor-
tance on this favorable impression, created 
primarily by reaction at the first tee of 
any course, but if an organization relies 
on guest-fees to carry the budget, see to 
it your course has "Nature" appeal. 

The approach over the highway leading 
to entrance drive is the prologue, while 
the spacious lawn and clubhouse site are 
the interlude, using the analogy of musical 
terms. The theme is the pleasant and 
peaceful surroundings to be viewed from 
starting tee. Quite often one's game is un-
consciously tuned up by such harmonious 
surroundings. 

If your architect has a sound grounding 
in his art with the attendant character 
visible in his completed design, he will 
favor a player getting away at No. 1 tee 
without mental or physical hazards. This 
is accomplished in a broad avenue of ap-
proach to the green and construction of 
green itself. This first green should be at-
tractive as to area, color and playing con-
dition. Make no mistake here! 

Your architect can visualize the com-
pleted picture, the construction superin-
tendent and greenkeeper put the oils on 
the canvas but Nature furnishes the lights 
and shadows as the finishing features. The 
frame, surrounding the canvas, consists of 
trees, clouds and distant vista. Conse-
q u e n t , it should be a constantly changing 
panorama heightened by light or shadows 
or altered cloud formations. 

Follow Nature's Specifications 

If you plan and construct a home, busi-
ness block or ice-house, have all the 
geometrical angles you crave. In con-
structing a golf course use Nature as your 
master model and work to her specifica-

tions. Remember Nature has no straight 
lines. Every product of her handiwork 
has curves or long pulled out lines, or 
sweeping topography. Formal gardens, 
gorgeous flower beds and sun-dials can 
come later. Give first and prime considera-
tion to mellowed lines, inviting contours 
and irregular outlines for putting areas. 

It is advisable to go so far as to con-
sider maintaining long sweeping curves in 
mowing the outer edges of your fairways. 
Have your operator guide his cutting units 
in graceful curved lines along the fairway 
border rather than hold to a straight edge 
line. The result is pleasing to the eye, 
dresses up the course and blends into the 
whole scheme of refinements. It is but a 
part of the wearing apparel of the course, 
yet withal it adds luster to the whole physi-
cal design. 

Wi th the operation of the hand mowing 
of the greens concern yourself that your 
greensman does not leave any sharp angles 
where he stops his machine on apron of 
putting green. Even encourage the close 
cropping to run out into the approach area 
to the green. If the greens are constructed 
to present-day specifications, no greens-
mower can get away with sloppy work 
which is tantamount to straight lines or 
sharp corners on putting surface. 

Apply the same theory on location and 
construction of tees. If you follow the old 
Victorian design of geometrically true 
rectangular tees, steep banks appear. 
These inclines are costly to mow by hand 
labor, unsightly if not trimmed weekly, 
are a liability when constructed with steep 
sides and very ugly in general appearance. 
The modern school of architects insists on 
picking a natural location which can be 
mowed by fairway cutting units at lower 
maintenance. It is still another case of 
keeping away from straight lines and solid 
architecture. 

HOVEY & CO. ISSUE COMPLETE 
EQUIPMENT CATALOG 

Boston, Mass.—Hovey & Co., 150 Milk 
st., have issued one of the most complete 
of golf equipment and supply catalogs. 
The book has 72 pages devoted to almost 
everything used in golf course mainte-
nance. Illustrations and complete details 
of the items are given. 

Ove r 20,000 C L U B O F F I C I A L S 
read G O L F D O M monthly. 


