
Turf Development Procedure 
That's Successful in S. W. 

By BOB DUNNING 

THE following is to be considered gen-
eral agronomic recommendations for 

the establishment of turf suitable for a 
championship golf course and choosing 
soils that wil l be conducive to the produc-
tion of bent and other grass of excellent 
quality. The recommendations are not 
meant to be a specification and any ref-
erence to contouring, mounds, undulations 
or orientation are used only to coordinate 
general agronomic problems with the ar-
chitectural phases of golf course construc-
tion and point out important phases of con-
struction that will affect championship 
turf, and not how to accomplish construc-
tion. I t should be further understood that 
the two are so closely related that they 
cannot be divided and have a successful 
conclusion to the overall construction. 

GREENS 
For the ultimate in putting green con-

struction drainage must be considered in 
five phases 1. surface drainage, 2. internal 
drainage, 3. lateral drainage, 4. air drain-
age and 5. drainage by diffusion and this, 
of course, among others means the very 
best in topsoil structure. 

A green should be constructed so that 
surface runoff is in several directions; 
never all off of the front of the green. The 
base of the green may be constructed out 
of any soil at hand unless it contains ma-
terial that would cause excessive subse-
quent shrinkage or would be deleterious to 
plant growth. 

Bob Dunning of Bob Dunning-
Jones, Inc., Tulsa, Okla., consults 
with superintendents and architects 
in considerable course construction 
and remodeling in Oklahoma. The 
results have been excellent. His gen-
eral agronomic recommendations in 
these cases have been found by super-
intendents and chairmen to be ex-
ceedingly valuable. These recom-
mendations are given In the following 
article. Dunning, of course, makes 
his recommendations for conditions 
prevailing in his territory. 

Mounds may be used to divide drainage 
areas for surface runoff, orientation and 
character and to lend to and add and to 
blend into the surrounding terrain. 

From the standpoint of the establishment 
of future turf all undulations and mounds 
that are to appear in the finished surface 
of the green are part of the base of 
the green or the subgrade and there shall 
be no pockets where water could stand. 

For the very best in green construction 
there should then be installed a herring-
bone system of 4 in. farm tile provided with 
proper protected inlets and outlets. Ti le 
should be placed in the subgrade so that 
it will be at least 18 to 24 in. below the 
finished surface of the green on a care-
fully prepared grade of proper fal l and 
bedded into 2 in. of crushed rock or ap-
proved gravel. 

There shall be left a space from 1/16 to 
1/8 of an inch between tile joints to facili-
tate the entrance of water. The joints 
shalZ be properly protected with a small 
piece of tar or water proof building paper 
to prevent materials f rom dropping into 
tile f rom the top. Care should be exer-
cised not to have these strips too long, 
otherwise they will cover the tile joints on 
their sides and thereby prevent water f rom 
entering easily. 

The trenches shall then be back-filled 
with approved crushed rock or gravel to 
the surface of the subgrade. Laterals shall 
be staggered and properly spaced. The 
installation of tile effects drainage in three 
phases: internal, lateral and by diffusion, 
allowing the interchange of atmospheric 
and soil gases helping to prevent an over-
abundance of carbon dioxide and to pre-
vent the forming of carbonic and other 
organic acids which are toxic to vege-
tation. 

The base should then be covered with at 
least a 6 in. gravel blanket or crushed 
rock of approved material containing a 
minimum of fines but there shall be some 
fines. 

There shall be no pockets in the finished 
grade of the gravel blanket. The gravel 
blanket shall then be covered with 10 in. 
of imported thoroughly mixed improved 
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SPEED-UP IN COURSE CONSTRUCTION THIS YEAR 
More than 102 golf courses are under construction or have been finished this year; greatest 
golf building activity since the '20s. Extensive use of fast, labor-saving machinery and 
new methods are offsetting higher costs of materials, and producing better construction. 
View is on Indian Valley CC, Lanedale, Pa., where Wm. F. Gordon & Co. are doing the 
building. Alex Bryce, formerly of Atlantic City (N. J.) CC, is supt. of construction. Ed Riley, 
formerly of Springfield CC, Media, Pa„ has been engaged as course supt. 

In background as bulldozer grades topsoil of green, are Tony Maecaro, Alex Bryce and 
Dave Hulzhauser. 

top soil consisting1 of: 
60% course sharp approved (Muskogee) 

sand, coarser than concrete sand. 
25% approved soil (Tulsa Cemetery 

soil ) . 
15% fibrous peat { l ike Eli Colby brown 

hypnum peat ) . 
NOTE; The mixture will vary slightly if any 

other sand is used other than the one used in 
making the tests as it contains a small amount 
of fines, further tests will be run for exact 
percentages of mixture after final approval of all 
materials to be used. 

Tile used for draining traps shall also 
be laid in trenches, using the same pro-
cedure as above but the tile should only 
be laid 6 to 8 in. below the sand and the 
top 2 in. of the backfill shall be approved 
friable soil, 
APRONS 

An 8 ft . apron shall be provided as a 
buffer and to facilitate proper playing con-
ditions between the putting green proper 
and the shoulders of the green. The apron 
is to be known as No. 1 buffer zone. This 
area does not necessarily need the gravel 
blanket but the gravel blanket may be 
feathered out over the area in construc-
tion. The gravel blanket shall contain a 
small amount of fines or if crushed rock is 
used it shall contain sand. 

This area shall then be covered to an 8 
in. depth with an imported prepared top-
soil consisting of approximately 60% 
(Muskogee) sand, 25% (Tulsa Cemetery) 
soil and 15% (El i Colby brown hypnum) 

peat in accordance with future testing of 
approved materials. 

Immediately outside of No, 1 buffer zone 
there shall be provided an area 6 ft. wide 
that shall be hereafter known as the No. 2 
buffer zone. This zone shall be covered 
to at least a 6 in. depth with an approved 
topsoil, medium sandy loam in nature that 
would not contain any material that would 
be deleterious to plant growth, to blend 
into and be a part of the surrounding area. 

The shoulders of the green adjacent to 
No. 2 buffer zone shall be of an approved 
topsoil made available on the site of the 
golf course and shall blend into the sur-
rounding terrain. 

The putting green proper, the No, 1 
buffer zone and No, 2 buffer zone shall 
be fertilized as fol lows: Per 1000 sq. f t . 

60 lbs. Milorganite 
30 lbs. superphosphate 20% grade 
8 lbs. muriate of potash 60% grade 

4*4 lbs. Nu-Green or 6 lbs. ammonium 
nitrate 

Also to be incorporated per 1000 sq. ft . : 
50 lbs, dolmite 
10 lbs, arsenate of lead 

Any changes in these recommendations 
will be in accordance with the analytical 
results of soil samples tested and any fu-
ture analytical results of approved ma-
terials. 

Three-fourths of these materials shall 
be mixed with the prepared topsoil at the 
time of its thorough mixing and before 
placing. One-fourth of the material shall 



be used as a topdressing and lightly raked 
into the surface with a Del Monte rake 
or other approved tool. 

Arsenate of lead and dolmite shall be 
incorporated throughout the topsoil at the 
time of mixing and before placing. This 
will prevent earthworms and grubs for a 
7 to 10-year period. 

NOTE: The fertilizer shall not be mixed into 
the soil for the No. 2 buffer zone during the 
same operation in which it is mixed for the putt-
ing green proper and the No. 1 buffer zone. 

A f t e r the putting green is brought to a 
fine grade it shall be compacted to pro-
duce a firm seed bed, not tight or loose. 
The putting green proper shall then be 
stolonized with 7 bushels of C-7 Bent grass 
(Cohansey) per 1000 sq. f t . The stolons 
lightly firmed into the surface and cov-
ered with a medium topdressing at the 
rate of 9.35 cu. f t . per 1000 sq. f t . of the 
same consistency of the imported prepared 
topsoil of the putting surface and shall be 
very lightly rolled, then be maintained in 
accordance to watering in a manner that is 
conducive to plant growth. 

NOTE: In topdressing stolons it should be un-
derstood that from a standpoint of growth and 
quick coverage, light topdressing gites the best 
results. 

5.2 cu. ft. per 1000 sq. ft. is considered a light 
top dressing 

936 cu. ft. per 3000 sq. ft. is a medium top-
dressing 

14-5 cu. ft. per WOO sq. ft. is considered a heavy 
topdressing. 
WATERING 

When establishing stolons on a large 
scale consideration should be given to the 
ability of being able to keep the planted 
areas moist at all times. I f a light top-
dressing gives enough protection then the 
smaller quantity should be used. The type 
of topdressing being used should also be 
considered in regard to sand, soil and peat. 

I f watering is going to be a problem 
then the medium rate of topdressing 
should be applied. In either case it will be 
necessary to keep the planted areas moist, 
not wet, at all times until the stolons are 
firmly established. Until seeded and stolon-
ized areas of the greens are firmly estab-
lished watering shall be accomplished by 
hand. Fine spray nozzles shall be used 
and should be held perpendicular so that 
the water falls like a gentle rain. 

It should be understood that watering is one 
of the most important functions in golf course 
maintenance and personnel should be thoroughly 

trained in this operation. 
With a hoseless sprinkling system the 

use of sprinklers for watering greens, with 
careful supervision, may be started much 
earlier during the establishment period 
than with portable sprinklers. 

The 8 ft. No. 1 buffer zone shall then be 
seeded at the rate of 3 lbs. per 1000 sq. f t . 
with Certified Blue Tag Seaside bent seed 
and the seed should then be raked lightly 
into the surface. The area shall then be 
lightly rolled and kept moist, not wet, at 
all times until the seedlings are thor-
oughly established. 

NOTE: It is suggested to the contractionat 
party and the golf course architect that considera-
tion should be given, if sufficient stolons are 
available and if the difference in price is not a 
consideration, to also stolonize the No. ? buffer 
zone to C-7 Bent grass (CohanseyJ. In this way 
there will not be any danger of the Seaside bent 
seed being mixed into the C-7 Bent grass. 

There shall be a 1 ft . wide strip le f t un-
planted between No. 1 and No. 2 buffer 
zones. The No. 2 buffer zone shall then be 
sprigged with U-3 Bermuda grass at the 
rate of not less than 3 bushels per 1000 
sq. ft., then smoothed and kept watered at 
all times until the sprigs are thoroughly 
established. 

There shall be a 2 ft . strip le f t unplanted 
between the No, 2 buffer zone and the 
shoulders of the green. The shoulders shall 
then be fertilized with 40 lbs. of a grade 
10-5-5 organic base fertil izer per 1000 sq. 
f t . The fertil izer is to be incorporated into 
the soil with suitable tools to a depth of 1 
to 2 in., then be sprigged with Bermuda-
grass. 

Sprigging shall be done when there is 
sufficient soil moisture for plant growth 
and left in a smooth playable condition and 
to be maintained by watering in a man-
ner conducive to plant growth. 

The unplanted strips are left between 
the buffer zones to prevent the encroach-
ment of the more aggressive grasses into 
the less aggressive grasses before they 
are firmly established. 

To facilitate maintenance of grades for 
No. 1 and No. 2 buffer zones, shoulders of 
the greens, mounds and undulations shall 
be such that they may be maintained with 
gang mowers or multiple reel power mow-
ers without scalping and to encourage the 
very best in turf and subsequent low cost 
maintenance. 

FAIRWAYS AND ROUGHS 

The fairways and roughs shall be tilled 
to a 4 to 6 in, depth in a manner that will 
not produce large lumps or clods and shall 
be brought to a suitable grade and tilth 

(Continued on page 68) 



GOLFERS 
KEEP WARM 
A fast F A L L seller 

T h e c o o l w e a t h e r c o m f o r t g a r m e n t t h a t 

b e c a m e a n i n s t a n t b e s t s e l l e r l a s t s p r i n g 

i n h u n d r e d s o f p r o s h o p s . 

i'SJfc j 

You profit over and over 
on every K E E P W A R M you sell . . . its chil ly 
weather comfort keeps your go l fers playing 
more and spending more in the pro shop, later 
in the fal l . 

An 8 ounce action-free garment that keeps 
players warm and dry — yes, their hip area, too. 
A "p lus " in go l f ing comfort that players w i l l 
buy in addition to their sweaters and wind-
breakers. 

Idea! for Christmas g i f t selling. Even the go l f e r 
who already has everything w i l l we lcome a 
K E E P W A K M . 

Here 's cool weather comfort that really stimu-
lates late season sales. Order now. Be ready for 
fal l and holiday sales. 

Reta i l p r i c e C l O A A 
Smal l , M e d i u m a n d L a r g e 

Extra Large Site $1.00 extra. 
Companion Tee Shirt, high quality, $1.35 

Order from your salesmen or direct. 

GRANT A. BARNETT 
707 M a i n St., Bu f fa lo 3. N. Y . 

he s e r v e d a s p r e s i d en t o f the I n d i a n a 
Jun io r G o l f A s s n . a n d w o n t h e M u n c i e 
c i t y g o l f t i t l e . A t the p r e s e n t t ime , 
Go rdon l i v e s in I nd i anapo l i s w h e r e he is 
a s s i s t an t o f f i c e m a n a g e r o f t h e B a n q u e t 
D a i r y a n d I c e C r e a m C o m p a n y . I n add i -
t ion, he is p r o a t t h e W e s t e r n E l e c t r i c 
g o l f r a n g e . T h e l a t t e r course w a s bui l t b y 
Lhe c o m p a n y a c c o r d i n g t o G o r d o n ' s ideas. 

T U R F D E V E L O P M E N T 
(Continued from page 32) 

f o r s p r i g g i n g a n d t h e r e sha l l be no p o c k e t s 
w h e r e w a t e r can s tand. 

In the final l i g h t t i l l a g e ope ra t i on , a f t e r 
g r a d i n g and s m o o t h i n g , 100 lbs. o f n i t r o -
g en per a c r e o r 1000 lbs. o f a g r a d e 10-5-5 
o r g a n i c base f e r t i l i z e r p e r a c r e sha l l be 
i n c o r p o r a t e d i n t o t h e t o p 2 ins. o f the f a i r -
w a y areas . 

T h e r o u g h s shal l be t r e a t e d in the s a m e 
m a n n e r w i t h t h e e x c e p t i o n t h a t 50 lbs. 
o f n i t r o g e n p e r a c r e o r 500 lbs. o f a g r a d e 

tfmM&CMtf..., 
T h e N E W J u n i o r M o d e l K - 1 0 

$19.95 

K - K A R T h a s l e d t h e f i e l d y e a r 
o f f e r y e a r . F i n e s t Q u a l i f y . . . 
B e a u t i f u l D e s i g n , . . 
Easy Handling over even roughest terrain. 
Here are the new features of the New K-KAftT 
Junior. 
Light weight—only l2'/i lbs. 10" All Aluminum, 
Bail-Bearing wheels. One beg bracket fits all 
type bags. Smooth tread tires—no more mud 
pick-up. Get K-Kert . . . the World's Finest 

DE LUXE MODEL 
K-10 with 10 inch wheels . $27.50 
K-12 with 12 inch wheels $29.50 

Master De Luxe Model ii De Luxe Model 
with rest period seat. Add $7.50 for seat. 

Write for discounts 

K U N K E L I N D U S T R I E S 
23J6 Cl/bourn Ave. 

Chicago 14 III. 



10-5-5 organic base fertilizer per acre shall 
be used. 

Sprigs shall be healthy living rhi20mes 
and attached roots of Bermuda grass that 
have been obtained from an approved 
source where sod is heavy and thickly mat-
ted and is f ree of any material that would 
be detrimental. Sprigs shall then be given 
proper care until they are planted. Only 
fresh, live viable sprigs shall be used. 

Sprigging may be accomplished either 
by the row or broadcast method and shall 
be done only when there is sufficient soil 
moisture to insure plant growth. Sprigs 
should be thoroughly covered as soon as 
possible and the soil compacted and left at 
a suitable smoothness to facil itate main-
tenance with gang type mowers and there 
shall be no pockets where water will stand. 
The fairways shall be maintained, as near 
as possible, in accordance to watering in 
a manner that is conducive to plant growth 
af ter the installation of the fa irway sprin-
kling system. 

He ad walls for storm sewers shall have a 
5 ft. strip of solid sod to prevent washing. 

Catch basins shall be surrounded with a 
20 ft . sq. area of solid sodded Bermuda. 
The finished sodded area shall be not less 
than 4 or more than 6 in. graduated down 

GOLF TROPHIES 
PRIZES and NOVELTIES 

F R E E 
with every order 

of $10.00 or more 
a deoJc of the famous 

M O N T E B E L L O 
P L A Y I N G CARDS 
with golf motif on 

each card. 

Write for free circu-
lar on Golf Trophies, 
P laques , Nove l t i e s 
and Awards. Imme-
diate delivery. 

W / 2 " 14.00 

HAND ENGRAVING ONLY 6c PER LETTER 

THE TROPHY A N D MEDAL SHOP 
10 S o u t h W a b a s h A v e n u e 

C h i c a g o 3 C E n t r a l 6 - 5 0 1 8 

PROS... This is it! 
The Or ig ins / 

tttcJD<m$aU 
GOLFER 

The Ba/I That Returns To You. 
Here is the most practical C A P T I V E G O L F B A L L on the 

market. Provides a practice range in yard or drive-way. Includes 
real standard brand ball. Hit as hard as you like, ball will always 
return to you, indicating slice, hook or straight shot. Use with 
woods or irons. Sets up in 60 seconds; needs only 40' space. Not 
a plaything but a real help in perfecting any golfers game. Used 
and recommended by pros and amateurs throughout the country. 

An ideal golfers gift. 
Order now for Christmas trade. 3 .95 

Retail Price 

McDOUGALL, LTD., 
Regular Discounts T o Pros 

130 N. Central Ave., Phoenix, Arizona 
> Dealers. Territories Available For Manufacturers' Agents. 



to the catch basin below the surrounding 
grade. The outside edge of the solid sod 
shall be cut in and laid at the same grade 
as the surrounding area. 

Before laying solid sod the area shall be 
fine graded and fertilized with 30 lbs. of 
a grade 10-5-5 organic base fertil izer and 
it shall be lightly raked into the surface. 
These areas shall then be maintained in 
accordance to watering in a manner that is 
conducive to plant growth. 

I f soil is borrowed f rom the fairways in 
construction or in any location that will 
affect play or any place that will cause 
serious erosion, unless re-vegetated, then 
the topsoil of those areas shall be pushed 
aside and stock piled. The needed soil shall 
then be taken from the subgrade and the 
areas re-covered with soil f rom the stock 
pile. In borrowing soil subsequent drain-
age of the areas where the soil is taken 
shall always be given consideration. 

TEES 

Tees may be moulded of the same mate-
rial used in the base of the greens and 
should have adequate surface drainage. I t 
would be advisable to finish off the tees 
with at least 4 in. of the most suitable top-
soil available on the site of operation. 

To insure a friable soil that will not be-
come overly packed and to be conducive 
to plant growth on these important areas 
they should then be finished off with 4 in. 
of imported prepared topsoil consisting of 
53.3% approved sand, 26.7% imported soil 
and 20% approved organic matter. 

The areas shall then be smoothed and 
fertil ized with 50 lbs. of a grade 10-5-5 
organic base fertil izer and 50 lbs. of dol-
mite per 1000 sq, f t . which shall be in-
corporated into the soil to a depth of 1 
to 2 in. 

For the very best in tees, for this cli-
matic area, they should then be sprigged 
with not less than 3 bushels of U-3 Ber-
muda grass per 1000 sq. ft. The tees 
should then be smoothed to a finished 
grade, and there shall be no pockets where 
water could stand. Tees are to be made in 
a condition suitable for maintenance with 
gang type mowers or multiple reel power 
mowers. The areas shall then be main-
tained at all times in accordance to water-
ing in a manner that is conducive to plant 
growth. 

If TJ-3 Bermuda is not available in suf-
ficient quantities then consideration should 
be given to constructing the base of the 
tees as above and then covering the base 
with four (4) inches of friable soil taken 
on the site where there is a thick mat of 

Bermuda grass growing. The soil and roots 
should be spread evenly over the con-
constructed base of the tees to a 4 in. 
depth and fertilized with 30 lbs. of a grade 
10-5-5 organic base fertil izer per 1000 
sq. f t . to be lightly incorporated into the 
top 1 in. The areas then to be fine graded 
and kept moist at all times in accordance 
to watering in a manner that is conducive 
to plant growth. 

Before stripping the soil and roots for 
top soil planting of the tees, the area should 
be moved and raked so as no more tops 
will be moved to the planting site than 
absolutely necessary. 

For a more desirable condition after the 
Bermuda has made good growth the tees 
should then be toppressed with 2 in. of a 
mixture or 53.3% approved sand, 26.7% 
imported topsoil and 20% approved organic 
matter. The topdressing shall be loosely 
spread, not compacted, over the tee areas. 

A f t e r the Bermuda has made sufficient 
growth to emerge from the topdressing 
and make good coverage, the tees should 
again be fertilized with 20 lbs. of a grade 
10-5-5 organic base fertilizer and 25 lbs. of 
dolomite per 1000 sq. f t . and the same 
procedure of topdressing repeated. The 
areas shall then be kept moist at all times 
in accordance to watering in a manner that 
is conducive to plant growth. 

A f t e r Bermuda grass has emerged from 
the second topdressing there shall again be 
spread 25 lbs. of dolomite per 1000 sq, ft. 

Both the architect and the contractional 
party, due to the expense involved in con-
struction of greens and the desire to pro-
tect the hard-to-obtain stolons and for an 
early opening date, should give considera-
tion to the placing of a protective vege-
tative mulch on the greens and any other 
areas that would be vulnerable to severe 
wash. The mulching material shall be na-
tive bluestem hay used at the rate of 3000 
lbs. per acre and to be tied down. 

I t is urged that a competent golf course 
superintendent's services be acquired early 
in the construction and establishment pe-
riod so he will be familiar with methods 
and materials used in construction and to 
supervise the maintenance of all planted 
areas. 

It is further recommended that before any 
planting of greens is undertaken that a heavy 
duty power sprayer be purchased and on hand so 
that any necessary application of fungicides and 
other maintenance factors can be taken care of 
promptly. The power sprayer may also be 
used to facilitate watering in the un-
accessible areas. 


