
Root ing ability of sod 
g r o w n on two soil t y p e s 

Rooting ability of Merion Ken-
tucky bluegrass sod grown on 
mineral and muck soil. J.H. Dunn 
and R.E. Engel. 1970. Agronomy 
Journal. 62(4):517-520. (from the 
Department of Soils and Crops, 
Rutgers-The State University, New 
Brunswick, N.J. 08903). 

The objective of this study was to 
compare the shear strength and root-
ing ability of Merion Kentucky blue-
grass sods g rown on o rgan i c and 
mineral soils in various regions of the 
Nor theas tern and midwestern sec-
tions of the United States. 

The shear strength of transplanted 

sod was determined by utilizing an 
eight-inch by eight-inch hooked-nail 
board that was hooked into the sod 
and then attached to a scale which in 
turn was connected to a small boat 
w inch . T h e sod piece u n d e r the 
hooked-nail board was cut free from 
the sur rounding turf with a knife 
and then sheared from the underly-
ing soil su r face by a slow s teady 
horizontal pull from the boat winch. 
T h e maximum weight recorded on 
the scale as the sod broke loose from 
the soil was used as a measure of the 
shear strength. 

Rooting ability of the transplanted 
sod was determined by placing a sod 
piece in a root observation box that 
was eight inches square by 20 inches 

deep with one plexiglass side to per-
mit viewing of root growth. Measure-
ments taken from the root observa-
tion box study included number of 
roots appearing, rate of vertical root 
penetrat ion and total quant i ty of 
roots p roduced d u r i n g a 22 -day 
period following sod transplanting. 
The carbohydrate content of the roots 
was also determined. 

Three experiments were conducted 
dur ing the growing season. In the 
case of the shear strength experi-
ments the sod pieces from various 
sources were cut mechanically and 
placed onto a loam soil that had been 
fertilized with 50 pounds per 1,000 
square feet of 5-10-5 prior to trans-
planting. The experiments were ar-
ranged in a randomized block design 
of either three or four replications ac-
cording to the specific test. 

In the root observation box experi-
ment, a sandy loam soil having a pH 
of 7.3 and adequate phosphorus and 
potassium levels was utilized. T h e 
root observa t ion con ta ine r s were 
placed in an unshaded outdoor site 
that had good air circulation. Three 
replications were utilized. The sods 
in all experiments were irrigated 
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regular ly to prevent dry ing during 
the establishment period. 

Sods f rom Eastern sources, two 
grown on mineral soil and two on 
organic soil, were utilized in the June 
3d experiment. The sod pieces were 
cut to a thickness of 1.9 inches. Nitro-
gen applications were incorporated 
into the upper inch of soil at rates of 
0.75, 1.25 and 2.25 pounds per 1,000 
square feet. There were four replica-
tions. Shear tests were conducted on 
the 26th and 40th days fo l l ow ing 

transplanting. 
In the July 30th experiment, 10 

sods grown on organic soil and seven 
grown on mineral soil were cut to a 
thickness of 1.9 inches and trans-
p lanted on the site p rev ious ly 
described using three replications. 
Shear strength tests were conducted 
after 14 and 96 days of rooting. 

T h e July 28th experiment was con-
ducted utilizing 10 Eastern and mid-
western sod sources grown on organic 
soil and seven Eastern sod sources 
grown on mineral soil. T h e sods were 
cut at 0.75 and 1.5 inch thickness 
prior to transplanting. Three replica-

tions were included. Shear strength 
tests were made at 11, 82 and 196 
days fol lowing transplanting. 
Results: Shear strength comparisons 
revealed that most of the variability 
associated with the rooting compo-
nent of shear strength was attributed 
to the individual sod source rather 
than whether the sod was grown on 
an organic or mineral type soil. Th is 
variability among individual sod 
sources was associated w i th (a ) 
varying ages of sod ranging from 11 
to 32 months and (b ) the specific 
cultural practices during production, 
particularly the cutting height and 
frequency as wel l as the nitrogen 
fertility level. 

Variability according to individual 
sod sources was also observed in 
terms of total root production in the 
root observation box experiment. N o 
specific trends in root production 
could be found when comparing sod 
grown on organic versus mineral soil. 
In addition, root dry weight produc-
tion in the boxes was not necessarily 
correlated wi th the shear strength 
measurements on the corresponding 
t ransplanted sods. A l so , r o o t i ng 
ability was not correlated with the 
carbohydrate content in the shoots 
and roots of sods grown in the root 
observation boxes for 22 days. 

Shear s trength studies w h e r e 
various sod cutting thicknesses were 
compared revealed that sods cut 0.75 
inches thick had consistently higher 
shear strength values following trans-
planting than sods cut 1.5 inches 
thick. Soil nitrogen application 
rates of 0.75, 1.25 and 2.25 pounds 
per 1,000 square feet had no affect 
on the shear strength values obtained 
in these experiments. Measurements 
of total rhizome length revealed that 
shear strength was negatively cor-
related with the total rhizome length 
regardless of the sod source. 
Comments: T h e shear strength mea-
surement t echn ique deve loped by 
these authors measures a combina-
tion of the rooting ability of the trans-
planted sod to shear or separate from 
the underlying soil when subjected 
to a horizontal pressure. This shear 
plane effect is sometimes noted in the 
case of divots taken by a golf club, 
pa r t i cu la r l y on tees that are re -
established wi th sod containing a 
distinctly different soil particle size 
than the underlying soil. 

Th i s study conf irms earl ier ex-
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Sisco 
eliminates 
the high 
cost of 
waiting 

Waiting can be a costly ft^w v ^ ^ ¥ 
and frustrating pro-

cess. SISCO helps you avoid the waiting 
game because we stock everything you might need 

and lots of it. We now maintain complete stocks in the 
Chicago area as well as in Royal Oak, Michigan. Also, 

waiting can mean that a job will cost more than was 
estimated, and lost revenue for a course out-of-play 
longer. These are two good reasons why 

you should call SISCO . . . 

we won't make your 
watering schedule wait for 

our delivery schedule. 
Sprinkler Irrigation Supply Company, , 

Division of A. J. Miller, Inc., / / 
1316 N. Campbell Rd., Royal Oak, Mich. 48067 A / 

(313) 548-7272, Chicago (312) 629-7730, / <% 
Kalamazoo (616) 381 -0506, t 4 4 

Columbus, Ohio (614) 888-1782 E N G I N E E R E D R A I N 
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It wasn't easy. 
But we made the Greens King 

even better. 
How do you go about improving upon 
a greens mower that is the standard 
of the industry? That has five years of 
gruelling testing and two years of 
customer use on the greens behind it? 
That already cuts fine, cuts smooth, 
cuts even? 

It wasn't easy. But we found 24 ways 
to make it even better. 

Now it cuts finer. Smoother. More 
evenly. The increased reel-cutting 

frequency does that. The new step-cut 
feature with positive mechanical 
positioning improves efficiency. Plus, 
there's a new, optional vertical 
mower assembly. 

And some 1971 improvements for 
the operator, too. Like a new foot 
pedal that raises and lowers, engages 
and disengages the reels, without 
taking his hands off the steering 
control. And the new utility carry-all 

compartment for handy storage of 
light tools. And a newly designed seat 
with a back rest and ventilated ribs 
for cooler driving. 

Plus 18 other new improvements. 
Of course, it still speeds through 

18 greens in less than 4 hours. 
In short, it's still the king of 
the greens. 

But with 24 more reasons why 
you should have it. 

Jacobsen Manufacturing Company, Racine, Wisconsin 53403 
A member Company of Allegheny Ludlum Industries 
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Wherever golf is played... 
When repositioning the greens cup —Use the 
Par Aide Hole Cutter, Hole Cutter Guide, 
Cup Setter and Cup Puller to assure you of a 
clean and true hole. Hole Cutters available 
with foot or lever action ejection. Rule signs 
are double faced aluminum casting—11" di-
ameter with 2" high letters with buffed alu-
minum face and flat black background. 

FOR COMPLETE LINE OF PAR AIDE GREENS 
AND TEES EQUIPMENT—WRITE FOR CATALOG 

P A R A I D E P R O D U C T S C O M P A N Y 
296 NORTH PASCAL STREET • ST PAUL, MINN 55104 
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The Famous Red Rider 
the most-proved, most dependable turf work cart 

in the land—has been joined by America's best known 

turf birds . . . the LARK, HAWK, CHICKADEE 

and GOLDEN EAGLE . . . the finest sprayers and 

equipment ever to go to work on a golf course. 

Here's the first team of the tu r f . . . 

ready to go to work for you! 

P u m p 
The h e a r t 
of the 
S M I T H C O 
S P R A Y E R S 

Smithco Sprayers formerly manufactured by Thuron. 
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H I G H L A N D C O L O N I A L B E N T G R A S S C O M M I S S I O N 
SUITE 1, RIVERGROVE B U I L D I N G 2111 F R O N T STREET N. E. SALEM, OREGON 9 7 3 0 3 
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Sporl Cools • Blazers 
• Slocks 

Knits • Doeskins • Tartans 
Hopsacks • Linens 

Cashmeres • Doublestretch 

All sizes and styles 
Competitive prices 

Three week delivery 
S e n d for the S c h a e f e r sa les kit and profit 

f r o m the casua l c l o t h i n g business. _ " 

sery Company, Inc., Circleville, 
Ohio, August 9. 

Landscape Architects' Field Day, 
Cole Nursery Company, Inc., Cir-
cleville, Ohio, August 11. 

NGF Eastern Invitational Semi-
nar for Teachers, Pine Needles 
Lodges & CC, Southern Pines, 
N.C., August 16-20. 

Turfgrass Field Day, Crop Science 
Field Laboratory, Michigan State 
University, East Lansing, Mich., 
September 9. 

Alabama-Northwest Florida An-
nual Turfgrass Short Course, 
Auburn University, Auburn, Ala., 
September 19-22. 

Florida Turfgrass Management 
Conference, Pier 66, Ft. Lauder-
dale, Fla., September 19-22. 

Midwest Regional Turf Founda-
tion Field Day, Purdue Universi-
ty, Lafayette, Ind., September 27. 

Wisconsin Golf Turf Symposium, 
Sewerage Commission of the City 
of Milwaukee, Wis., November 4-5. 

COMPLETE 
GOLF COURSE 

CONSTRUCTION 
Alto rebuild, move tees and greens, install 
watering systems. 

EARTHMOVING SERVICE, INC. 
IBERIA, OHIO • Ph. Galion, 0 . 419 4 6 8 - 5 4 5 4 
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PUT WINTER 6 

TREADS 

W r i t e f o r f r e e b r o c h u r e s D e p t . B 
Cultural Practices 
Answers to Questions About High-

land Bent 
Highland Bent on the Golf Course 

h lln\ Y/ill fw\utt)\//A\iin//\\\illl\ltl\\i//Jw(/^//\ \ I///>>, m, I ,/n n ,J,,//„>, 

ON YOUR GREENS 
Highland Colonial Bentgrass—one of the most 
economical of the f ine-bladed variet ies—offers 
a distinct advantage in an overseeding program. 
It shows uncommon strength during that crucial 
spring transitional period when your dormant 
grasses are coming on. Whi le many of the cool-
season grasses in your mixture may fold sooner 
than you like, you can count on Highland to 
hang in there until the native grasses re-
cover. 
With 8 million seeds per pound, your 
potential number of plants is excep-
tionally high. Highland holds its 
color in the winter and you can 
close-cut it to VA inch. 

Good Profits 
without inventory 



USS Vertaareen 
Weed & Feed for professional turf 

With Balan kills Poa Annua and 
Crabgrass while it feeds your turf 

One of the greatest challenges to you as a golf 
course superintendent is the control of trouble 
making weeds such as Poa Annua in the Fall and 
Crabgrass in the Spring. And when it comes to 
combat ing these cu lp r i t s you ' l l f ind that USS 
VERTAGREEN Weed & Feed for Professional Turf 
gets the job done. Weed & Feed contains famous 
BALAN, the selective pre-emergence herbicide that 
kills Poa Annua and Crabgrass seeds as they ger-
minate. BALAN breaks down gradual ly. . . leaves no 

harmful residue. . . no damage to established turf. 
And as Weed & Feed controls weeds, its superior 
grass-growing nutrients (1 2-4-8 VERTAGREEN) act 
quickly to privide steady, healthy growth. 

So remember . . . now's thet imeto kill Poa Annua 
before it gets a good grip on your turf. For great 
turf in the 70's, call the professional today . . . your 
VERTAGREEN Representative. He'll meet you on 
your own ground with a full line of dependable 
turf products and services for you. 

Score in the 70's with the 

@ Vertagreen 

Professional turf program 
USS and VERTAGREEN are regis tered t rademarks 
B A L A N R is the registered t rademark for Benefin. Elanco Products Company a Division of Eli Lilly and Company 
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America's foremost turf f e r t i l i z e r . . . 

MILORGANITE 

M I L O R G A N I T E and E C O L O G Y 
The Milorganite concept is a major anti-
pollution factor. Recycling is the key. 

For Further information write: 

Milorganite and Ecology 
P.O. Box 2079 

Milwaukee, Wisconsin 53201 

For m o r e t h a n 4 0 years , M i l o r g a n i t e h a s b e e n used by 
gol f c o u r s e s , a t h l e t i c f ie lds, p a r k s , c e m e t e r i e s , a n d h o m e 
l a w n s to p r o d u c e a n d m a i n t a i n o u t s t a n d i n g turf . 

• Milorganite scores better than chemical fertilizers in 
experiment station tests. 

• Milorganite is the best long-lasting fertilizer. 
• Milorganite cannot burn, and is easy to apply because, 

unlike chemical fertilizers, Milorganite's bulk assures 
proper coverage. 

• Milorganite is granular and dust free. 
• Milorganite-fed turf needs less water and holds its color 

longer. 

Golf courses use more M I L O R G A N I T E than any other 

T H E S E W E R A G E C O M M I S S I O N P.O. S O X 2 0 7 9 • M I L W A U K E E . W I S C O N S I N 5 3 2 0 1 
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Juveni l i ty : " Y o u t h f u l n e s s or 
youthful manner of c h a r a c t e r " 
(Webste r ) 

For the above word and what it im-
plies particularly regarding turf, we 
are indebted to M r s . Edmund B. Ault, 
who transmitted the word to me via 
her husband, the golf architect. Over 
lunch we discussed the meaning of 
the word. 

T h e best and the most naturally 
disease-resistant turf is composed of 
young (juvenile) grass. There seems to 
be general agreement that severe turf 
troubles begin after about the second 
year. Merion bluegrass, for example, 
develops its weaknesses after three to 
four years, but retains its well-known 
resistance to leafspot. 

Putting greens become increasing-
ly susceptible to leaf disease as they 
age . New g r e e n s r a r e l y have such 
difficulties. 

If we agree on this premise, we can 
move to methods of developing and 
mainta ining juveni l i ty in our turf-
grass areas. W e lay no claim to know-
ing all the answers, but let's open the 
subject. 

When a farmer's alfalfa or clover 
field " r u n s o u t " he plows and re-
seeds. It isn't practical, however, to 
plow and reseed a f a i r w a y or an 
athletic field (but it has been done), so 
the superintendent must turn to a 
scarifier or vertical mower to remove 
thatch and old grass blades that are 
diseased and dead. Then he has re-
course to lime (if needed) and fertilizer 
to stimulate new growth—new grass 
blades that are disease resistant. 

Another logical approach to the 
concept of juvenility in turf is regular 
periodic reseeding. This method has 
been practical only in relation to the 
"scorched e a r t h " policy until the ad-
vent of the scarifier-seeder, which per-
mits the reseeding of turfgrass areas 
without d is turbing play. N o w the 
superintendent can actively promote 

fresh young grass blades by growing 
new grass from new seed. 

Ti l ler ing is a device of most grasses 
whereby new shoots are produced 
close to the old stem. T h e new tillers 
are fresh and essential ly juvenile 
plants. 

Rhizomes of certain grasses (Ken-
tucky bluegrass , for e x a m p l e ) con-
tinue to produce new fresh growth 
which is much more disease resistant 
than the old blades. 

Stolons of other grasses (Penncross 
creeping bent is a good example ) 
grow out from the parent plant, take 
root at the nodes and produce fresh 
shoots which are highly resistant to 
disease. 

In s u m m a r y , the turfgrass man-
ager must do everything he can to 
keep his grass from growing old. 
Juvenility is encouraged by: 1) liming 
and fer t i l iz ing; 2) periodic reseed-
ing; 3) stimulating rhizome and stolon 
growth by scarification and cultiva-
t ion; 4 ) sensible i r r igat ion , and 5) 
removing old diseased leaves. 

Q—We plan to use triplex greens 
mowers, but we are concerned about 
the compaction that may result. The 
manufacturer claims that compac-
tion will be minimal. How do you 
view the situation? 

Similarly, we are concerned about 
compaction on our fairways even 
though the golf cars have over-size 
tires. (Pennsylvania) 
A—Compact ion from triplex greens 
mowers and from golf cars does not 
seem to be one of the major problems 
with these pieces of equipment. T h e 
heel print from a golfer's shoe will 
show more compaction than will tire 
t racks f rom mowers and golf cars. 
M o d e r n a e r a t i o n e q u i p m e n t is 
designed to correct ion compact ion 
regardless of the cause. Good turf 
kept on the "dry side" resists com-
paction better than does overwatered 
turf. • 

THE NAME 
OF THE 

GAME! 
IN GOLF IT'S 

Warren's. A-20 
Bluegrass 

THE FINEST GOLF GRASS 
FOR TEES 
FOR FAIRWAYS 
FOR APPROACHES 

• Heals more rapidly from divot 
injury. 

• Requires less maintenance. 
• Greater disease resistance. 
• Stiff upright growth supports ball 

better. 
• Thrives under short mowing 

down to %". 
• Hardy. Withstands traffic. 

RATED "EXCELLENT" BY 
LEADING UNIVERSITIES AND 
RESEARCH ORGANIZATIONS. 

Available only 
as sod or plugs 

ARREN'S 
TURF NURSERIES 
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This is the story of 
two country clubs, 
both of which were 
located in a large mid-
western city. Both 
started out under sim-
ilar conditions and cir-
cumstances. One is 
now a thriving active 
club with over 500 
members and a wait-
ing list. The other, af-
ter 12 years , went 
broke. T h e story is 
t rue. Hopefu l ly the 
causes outlined in this 
story of the success of 
one club and failure of 
the other will be of 
some help to persons 
involved in the direc-
tion of clubs. 

The successful club 
at the start had an old 
public golf course that 
was fairly run down, but playable. The pro shop was 
ancient; it was even heated by an old wooden stove. An 
elderly couple had owned and operated the facilities for 
30 years and wanted to sell to a private club group, but no 
private club group wanted the facilities. My job as a golf 
course consultant, therefore, was to form and sell people 
on the idea of organizing a country club. It wasn't easy, 
but within four months enough people had bought stock 
and membership in the club to take it over from the own-
ers. With 225 members, each buying $270 shares of stock, 
a substantial down payment was paid to the owners. A 
balance of just under $100,000 was to be paid off over a 
period of about eight years. 

The next problem was to make as many of these charter 
members as possible feel that the club was theirs and that 
it was their responsibility to make the club serve their 
present needs. The board of directors and myself felt that 
if we could get 50 per cent of the members really sold on 
the club, we could then set up goals to transform the ex-
isting facilities in a fine club. 

The unsuccessful club started with a new golf course, a 
swimming pool and a small but adequate pro shop and 
grill. Like its cousin, this club began also with about 200 
members and about the same amount of indebtedness. 
The general management of the club was delegated to the 
board of directors. It was obvious within several months 
that something was drastically wrong. The membership 
was inactive and bored. 

The first mistake in a series of mistakes in this club's 
case was not getting the majority of the stockholders to 

A 
CASE OF 
SUCCESS 

A N D 
f&ILURE 

feel a part of the club, 
which ultimately af-
fected the board's abil-
ity to accomplish goals 
and to communicate 
with the membership. 
The board should have 
put at least 50 of the 
members on some 
work ing committees. 
Due to poor planning 
and organization these 
several hundred mem-
bers became apathetic. 

With the average 
country club, the suc-
cess or failure in most 
cases stems from not 
actively selling the 
member after he be-
comes a member. The 
board of directors has 
to appeal to the mem-
bership for their sup-
port in achieving the 

goals they all want. It may take from 10 to 15 years to 
complete the average country club. Very rarely does one 
begin with a "finished" club. Goals take time and these 
goals can only be attained by getting the members orga-
nized to work for the club. 

To sum up, one cause contributing to the failure of the 
losing club was that the general membership was ignored. 
Had this same membership been made a part of the team 
they would have been interested enough to go ahead and 
make future plans for improvements. 

Let's go on. The board at the losing club then decided 
that a new clubhouse would excite and activate the bored 
members, but the question of cost had to be considered. 

It is a hard job to sell to an already unhappy member 
the idea that by putting up another $500 he suddenly will 
become happy. One of the basic functions of the board of 
directors is to communicate with the entire membership. 
With no active committees to assist in communications, 
there is no way the board can know the true feelings and 
thoughts of its members. 

The board at the unsuccessful club was betting that 
this new clubhouse would attract the 300 more members 
they needed and concurrently satisfy those members they 
already had. 

This is a poor gamble anyway one looks at it. First, 
the original stock had to be raised to take care of the cost 
of the new clubhouse. It is difficult to sell a $1,000 share 
of stock without a new clubhouse; it is even more diffi-
cult to assess the limited membership $500. The directors 
ignored these important factors and proceeded to build an 

T H E A U T H O R C H R O N I C L E S T H E HISTORY 
OF T W O COUNTRY CLUBS—ONE 

SUCCESSFUL, ONE A FAILURE—AND 
EXPLORES T H E VITAL DECISIONS T H A T 

W E R E MADE IN EACH CASE 

By Gene O'Brien 
Golf Course Consultant 


