
Herb Gra/fis Joe Graffis 

GRAFFIS BROTHERS 
RECEIVE USGA AWARD 

Brothers Herb and Joe Graffis have 
been awarded the 1972 Green Sec-
tion Award of the United States Golf 
Assn. for their "distinguished service 
to golf through work with turfgrass." 
They are the first dual recipients of 
the a w a r d since its incept ion in 
1961, and the first recipients in the 
p u b l i s h i n g field. C o - f o u n d e r s of 
G O L F D O M , Joe Graf f i s present-
ly is associate publisher; Herb Graf-
fis is senior editor. 

The award was presented by Phil-
ip H . Strubing, U S G A president, 
and Henry Russell, chairman of the 
USGA Green Section Committee, 
January 28 at the USGA's Confer-
ence on Golf Course Management at 
the Biltmore Hotel, New York. 

" In 1927, Herb and Joe founded 
G O L F D O M , which they edited and 
published," the USGA said in an an-
nouncement . " T h r o u g h their edi-
torial policies they encouraged the 
trial of turf products in experimen-
tal plots throughout the country. 
They also campaigned for improved 
status and recognition of golf course 
superintendents , the use of proven 
turf chemicals, improved drainage, 
in s t a l l a t ion of f a i r w a y wa te r ing 
systems and automatic irrigation. 
They helped set guidelines for the use 
of pull carts, and later for automo-
tive carts to avoid damage to turf." 

In addition to their work in pub-
lishing, the Graffises founded the 
N a t i o n a l Golf F o u n d a t i o n and 
helped establish the Golf Course Su-
p e r i n t e n d e n t s Assn. T u r f g r a s s 
C o n f e r e n c e and Show. Fo r many 
years Herb Graffis has been president 
of the National Golf Fund, the spon-
sor of National Golf Day. • 

Precision Sharpen 
A l l Reels and 

Bed Knives 
without dismantling 

MOWERS 

Lawn Mower Grinder 
Easy to operate. Restores reel roundness, 
gives precise, smooth cutting edges quickly 
and simply. Grinds entire blade in one pass. 
Powerful winch lifts heaviest mower into 
place with ease: one man handles any 
sharpening job. No special training necessary. 

A Complete Mower Maintenance Line by 

For more information circle number 240 on card 

T H E R E E V E O U T R I G G E R is d e s i g ned 

for easy, low cost installation on any 

existing wall surface. Adjustable glass 

shelving and interchangeable hang rods 

provide for varied display combinations 

of seasonal sportswear. Easily semi-

customized with facia board and back 

l ight ing. H I G H - R I S E W A L L U N I T w i t h 

perforated back panel and metal base 

shelf for hanging display of clubs and 

bags. THE CLASSIC with combination 

hang-rods and glass shelves for display 

of impulse items. Metal standards and 

parts in modern satin brass finish. Reeve 

display units are in a low price range 

and delivered K-D for quick assembly. 

Write for complete catalog. 

, Represented through-

ShureSell out the United States 
and Canada. 

COMPANY 
Box 276, Pico Rivera, Calif. 90660/Dept. GM-72 

How you can 
make quick-changes in 

displays to give your shop "THE NEW LOOK" 



LOOK AT 
WHAT'S BEEN ADDED 
TO THE CUSHMAN 
TURF CARE SYSTEM. 
NEW Top Dresser NEW Greens Spiker 

For use with the Cushman' wide-box Turf-
Truckster. Installs in 3 to 4 minutes and uses 
power take-off. No separate engine or 
ext ra tires and wheels to buy and 
mainta in . Moving bed spreads dry or moist 
material. Moving brush breaks material up, 
pushes it downward in an even 36" pattern. 
Easy to precisely calibrate f low because the 
Turf-Truckster has efficient engine and ground 
speed governor control. Spreads greens faster, 
more even ly . . . and saves big time between 
greens. There's no loading and unloading 
and you can zip from green to green 4 to 5 
times faster than with other equipment. 

Spike a 57 inch swath at one pass, over twice 
the width of other units. Designed to be pulled 
by the Turf-Truckster, it spikes cleanly to a 
depth of 2!/2" on 1 %" centers. Cuts greens 
spiking t ime in half. Cuts total time even 
more for there's no loading or unloading and 
the spiker can be quickly towed between 
greens. A simple, positive mechanical l i ft ing 
device allows operator to lower unit for 
spiking or raise it for towing, without leaving 
his seat. Special guards hold turf in place so 
it is left smooth, undamaged and ready for 
play. The Turf-Truckster ground speed 
governor and fat turf tires also protect greens. 
Up to 150 lbs. can be added easily for 
aerating hard packed soils. 



The system that can save you 3 5 % of your equipment purchase costs 
and 5 0 % of your labor costs is now more complete than ever. 

The Cushman Turf Care System is built around the highly successful 18 hp. 
Turf-Truckster and the Turf Minute-Miser, now with 8 horsepower. 

These vehicles provide your supervisor and crews with low cost transportation 
plus a highly efficient tow system for mowers, ball-pickers, and other 
equipment. And you get power to spare to operate Cushman accessories for 
top dressing, aerating, spraying, dumping and hauling. 

The Cushman Turf Care System, a single-source package of vehicles and 
accessories that saves you time, work and money. Send us the coupon 
below and we'll prove it! 

NEW 8hp Turf Minute-Miser 

Low cost transportation vehicle for supervisors 
and workmen. Competitive in price with 
vehicles that have far fewer quality 
features. Easy riding, easy driving and easy 
on the turf with big 6.50 x 8 turf tires. 
Now avai lable with a powerful 8hp gasoline 
engine. Power enough for fast personnel 
transportation plus power to spare for towing 
the new Cushman low-bed utility trailer, 
or even a 3-gang ball picker. And you can 
carry hand tools and another person wi th 
the optional covered cargo box and rear 
personnel seat. 

NEW Low-Bed Utility Trailer 

Economical but rugged low-bed trailer with 
big turf tires. Bed size 3 5 " wide by 6 6 " 
long wi th a 2 5 0 lb. load capacity. Easily 
holds several large trash containers, or 2 
hand mowers, plus rakes and shovels or 
whatever equipment is needed at the work 
site. We'd like to send you information 
about these new products and the complete 
Cushman Turf Care System. Let us prove its 
performance and savings. Drop this coupon 
in the mail today. 

I 
CMJSHMAN MOTORS 
Division of Outboard Marine Corporation 

993 North 21 st Street, Lincoln, Nebraska 68501 

| N a m e 

Organizat ion 

| Title 

Street 

j City State Z i p _ 



RYEGRASS. 
It's the One 
You Don't 
Need to 
Baby. 

That's one of the joys of 
both Annual & Perennial 
Ryegrass. 

Both are very easy to 
establish and neither re-
quires pampering or spe-
cial attention. 

When you sow it, you 
need only be sure the seed 
comes in contact with the 
ground and it will come on 
strong in a hurry. Normally 
this is in 6 to 14 days. 

Sow it even under un-
favorable dry condi t ions 
and it will take off as soon 
as there is moisture. 

Both Gulf Annual or An-
nual are favorites in South-
ern regions for overseeding 
greens, tees and fairways. 

Linn Perennial is popular 
in Northern regions for fair-
ways because it stands up 
to heavy foot and vehicle 
traffic and responds rapid-
ly to water and fertilization. 

• • • • • • 

Write for free informational 
brochures. 

OREGON RYEGRASS 
COMMISSION 

Dept. 1, Rivergrove Building 
2111 Front St., N.E. 

Salem, Oregon 97303 

Shakespeare introduces a 
graphite shaft 

S h a k e s p e a r e C o m p a n y of 
Columbia, S.C., has announced the 
introduction of a graphite fiber golf 
club shaft in a driver for 1972. 

According to Frank Thomas of 
Shakespeare's central engineering 
group, a shaft of Thornel graphite 
yarn has been developed using com-
puter and space-age materials. Shake-
speare, well-known for its fiberglass 
fishing and archery equipment, has 
also bolstered the strength of its fiber-
glass shaft, long considered by some 
manufacturers to be too whippy or 
weak. According to Thomas, a new 
method of construct ing the glass 
fibers has enabled Shakespeare to 
challenge the dominance of alumi-
num, steel and lightweight steel shafts. 

Shakespeare said that its Tor Fil 
Sigma driver with its graphite shaft 
will be available by early spring, but 
the retail price will probably not 
cause a mass buying movement by 
the public. A spokesman for Shake-
speare estimated that the graphite-
shafted driver with an extremely 
stiff, but strong shaft, would retail for 
around $100. The marketing is cur-
rently being directed toward the big 
hitter and the professional golfer. 

Bernie Lavins, Shakespeare's vice 
president for manufacturing, says, 
" T h e weight of the head can be slight-
ly increased with the decrease in 
shaft weight. By lightening the shaft 
of the club," Lavins explains, "we 
have made it possible to increase 
clubhead speed without decreasing 
head mass." In addition to its light-
weight and regular steel shafts, all-
fiberglass and all-graphite shafts, 
Shakespeare is also preparing a 
combinat ion graphi te - f iberglass 

shaft. This shaft will be more in the 
buying range of golfers than the all-
graphite shaft, says a company 
spokesman. Although Shakespeare 
has not found another golf equip-
ment manufacturer to buy its Union 
Carbide-developed graphite shaft 
concept, the company is pursuing 
this avenue as well as attempting to 
find tour professionals willing to 
test the shaft. Professional Don J a n -
uary, under contract to Shake-
speare, has worked with the com-
pany in testing and designing the 
graphite shaft. 

According to Thomas, the over-all 
weight of the graphite shaft is 2 .6 
ounces as opposed 4.0 to 4.5 ounces 
for steel. 

Chlevin resigns top GCSAA post 

B e n Chlevin , for seven years execu-
tive director of the Golf Course 
Superintendents Assn. of America, 
resigned effective January 31. T h e 
announcement came prior to the 
G C S A A Conference and Turfgrass 
Show in Cincinnati, February 13 to 
18, and was accepted "with regret" 
by the G C S A A Executive Com-
mittee, according to association 
President Richard Blake. 

" I have no definite plans at this 
t i m e , " said Chlevin, "although I 
would like to go into public rela-
tions activity connected with the golf 
industry." 

Chlevin served as public relations 
director of the National Golf Founda-
tion from 1953 to 1960; assistant to 
the publisher, G O L F D O M Maga-
zine from 1960 to 1964, and was 
named executive director of the 
GCSAA December 1, 1964. 

During his tenure the GCSAA 
headquarters were relocated from 
Jacksonville, Fla., to Chicago. The 
association's membership increased 
from 2,000 to 3,000, and the annual 
budget doubled from $275,000 to 
over $550,000. 

G O L F D O M Senior Editor Herb 
Graffis, in commenting on Chlevin's 
resignation, said, "Solid progress and 
smooth operations in the superintend-
ents' association have been achieved 
since Chlevin has been on the j o b . " 

Dr. Paul Alexander, director of 
education for the GCSAA, is acting 
as temporary executive director until 
a successor is found. 



Mallinckrodt 

IF YOU DON'T BELIEVE IT, CALL ME COLLECT!" 

stops 
Poa annua! 

" I 'm Marv Scobee, superintendent at Highland Golf and Country Club, Indian-
apolis. 
Last fall I PO-SAN-treated 18 fairways. Some had 85% Poa annua. A week 
after the PO-SAN application, I dril l-seeded all fairways to Highland bentgrass. 
Result? Astounding! The initial turf yellowing from the PO-SAN (which I had 
expected) left in about 10 days — and the bent, well fertilized, "came on like 
gang-busters" — filling in quickly as the Poa retreated. My fairways, shown 
here 5 weeks after the PO-SAN treatment (and 4 weeks after seeding) are the 
most beautiful we've ever had. The Poa is down to about 25% — and I'm 
rapidly approaching 100% bent fairways! A real PO-SAN bonus — it killed 
practically all the clover, knotweed, and other broadleaf weeds! Now I have 
beautiful fairways, far less Poa than ever before, and 350 mighty pleased club 
members and officials. 
You bet I'll continue PO-SAN in 1972! 

Growth Retardant lor Post Emergence 
Control ot F A I R W A Y POA A N N U A 

NEW JERSEY 
"PO-SAN has done what you 
claim. We've reduced the Poa in 
our fairways quite considerably." 
lack Montecalvo 
Woodcrest C. C., Cherry Hill 
Call me collect at 
(609) 429-0848 

NEBRASKA 
"PO-SAN has reduced my Poa 
remarkably with no injury to my 
bluegrass fairways. It has also 
saved labor in reduced fairway 
mowings. I plan increased PO-
SAN usage in 1972." 
Joe Hardwick 
C. C. ot Lincoln, Lincoln 
Call me collect at 
(402) 423-4415 

OREGON 
"PO-SAN has turned the tide in 
controlling Poa annua. It's way 
down from the 90% we had in 
early 1970. We plan PO-SAN 
again on all fairways in '72 — 
and some PO-SAN tests on 
greens." 
Tim Mannion 
Columbia-Edgewater C. C., 

Portland 
Call me collect at 
(503) 285 8111 

give me a buzz. PO-SAN has to be "the 

Yours for Poa-free fairways 

^ W l t r i ^ ^LTJ-^CJL. 
Marvin Scobee 

Call me collect at (317) 255-6776 

To share my enthusiasm for PO-SAN, 
way to go" in fairway Poa control." 

ILLINOIS 
PO-SAN has dropped my fairway 
Poa annua at least 25% with a 
single year's application and with 
no harmful residues. I'm certain-
ly going the PO-SAN route again 
in '72. 
Leon Hartogh 
Oak Park C. C., Chicago 
Call me collect at 
(312) GL 3-7525 

we 
agree 
WISCONSIN 

. . pleasing to observe PO-
SAN's results in Poa control. 
I'm hopeful all our fairways will 
be on the PO-SAN program in the 
near future." 
Bill Sell 
Ridgeway C. C., Neenah 
Call me collect at 
(414) 722-7493 

MALLINCKRODT CHEMICAL WORKS 
ST. LOUIS 

Jersey City • Los Angeles • Montreal 



y Contact your ^ 
Buckner 

Lprofessional 
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Influences on water use rate of 
Penncross creeping bentgrass 

Cultural and environmental fac-
tors influencing the stomatal 
density and water use rate of 
Penncross creeping bentgrass. 
R.C. Shearman. 1971. M.S. Thesis. 
Michigan State University, pp. 7-
57. (from the Department of Crop 
and Soil Sciences, Michigan State 
University, East Lansing, Mich. 
48823). 

The objective of this study was to 
determine the relative importance 
of selected cu l tura l and envi ron-
mental factors on the water use rate 
of a Penncross creeping bentgrass 
turf. Correla t ions were also made 
with the stomatal density of the leaves 
when grown under various environ-
mental and cultural conditions. The 
stomatal density counts were made 
from clear-nitrocellulose replications 
of the leaf blade surface. 

The water use rates were deter-
mined in a specially devised wind 
tunnel . T h e environmental condi-
tions maintained in the chamber in-
cluded a temperature of 91 degrees 
F, 40 per cent relative humidity, a 
four mph constant wind velocity and 
a modera t e ly low light in tens i ty 
which kept the stomata open during 
the test period. This environmental 
stress condition was maintained for 
a 12-hour period after which the 
amount of moisture loss was deter-
mined by weighing. Six to 10 replica-
tions were made in each of the in-
dividual experiments depending on 
the variability anticipated. 

The Penncross creeping bentgrass 
was established from seed in small 
half liter containers under green-
house conditions. The standard cul-
tural practices, except where varied 
by the specific treatments, were as 
fo l lows : mowing weekly at two 

inches; the applicat ion of a com-
plete nutrient solution twice a week 
to avoid nutritional deficiencies, and 
watering daily at midday. 

The specific treatments utilized in 
the five experiments were as follows: 
experiment one included light in-
tensity treatments of (a) 3,762 lux, (b) 
25,800 lux and (c) full sunlight. The 
influence of the previous growing 
t e m p e r a t u r e was de t e rmined in 
experiment two. T h e treatments in-
cluded (a) 50, (b) 68 and (c) 91 degree 
F soil temperatures for 2.5 months 
prior to determinations of the water 
use rate. In experiment three, there 
were three cutting heights: (a) 0.25, 
(b) 1 and (c) 5 inches applied on a 
weekly clipping schedule during the 
t h r e e - m o n t h g rowing per iod . In 
experiment four the water applica-
tion rate effect was determined. The 
three t reatments included: (a) 0.5, 
(b) 1 and (c) 4 inches of water ap-
plied weekly for three months prior to 
determination of the water use rate. 
In experiment five, three irrigation 
frequencies were evaluated. Included 
were (a) water applied only when 
visual wilt occurred, (b) watering 
three times a week to a saturated soil 
condition and (c) watering daily to 
a saturated soil condition. As in most 
of the previous studies, this experi-
men t was conducted for a th ree -
month period prior to placement in 
the wind tunnel for the evaluation of 
the water use rate as well as for the de-
termination of the stomatal density. 

An assessment of t he s tomata l 
density data indicated that there was 
a th ree- fo ld g rea t e r n u m b e r of 
stomata on the upper surface of the 
Penncross creeping bentgrass leaf 
compared to the lower surface of the 
leaf b lade . T h e ac tua l s tomata l 
density in this study ranged from 72 to 
125 stomata per square millimeter. 

(Continued on page 29) 

ARIZONA 
Turf Irrigation & Water Worts 
Supply Co. 
Phoenix 
(602) 276-2451 
Hannn't Water Works Supply 
Company 
Tucson 
(602) 624-4416 
ARKANSAS 
Capital Equipment, Inc. 
Little Rock 
(501) 372-7115 
CALIFORNIA 
Oranco Supply Co. 
Anaheim 
(714) 635-3400 
Kern Turf Supply, Inc. 
Bakersfield 
(805) 327-4048 
Oranco Supply Co. 
Canoga Park 
(213) 883-0075 
Controlled Irrigation 
Fresno 
(209) 222-4843 
Ewing Irrigation Products 
Sacramento 
(916) 922 5618 
Oranco Supply Co. 
San Bernardino 
(714) 796-0266 
Contractor Supply 
San Diego 
(714) 262-9911 
Ewing Irrigation Products 
San Leandro 
(415) 357 9530 
COLORADO 
The Warner Company 
Denver 
(303) 355-7371 
DELAWARE 
Lewis W. Barton Co. 
Cherry Hill. New Jersey 
(609) 429 6500 
FLORIDA 
National Irrigation 
Ft. Lauderdale 
(305) 581-1583 
Russall Daniel Irrigation Co. 
Havana 
(904) 539-6136 
GEORGIA 
Russell Daniel Irrigation Co. 
Athens 
(404) 543-0168 
IDAHO 
Conely Company 
Salt Lake City. Utah 
(801) 484 5208 
ILLINOIS 
Sprinkler Irrigation Supply Co. 
Addison 
(312) 629-7730 
INDIANA 
Irrigation Supply Company 
Louisville. Kentucky 
(502) 585-4305 
KANSAS 
Kuhn-Neuschafer, Inc. 
Salina 
(913) 825-0578 
KENTUCKY 
Irrigation Supply Company 
Louisville 
(502) 585-4305 
LOUISIANA 
Beach Cycle & Supply Co., Inc. 
Gulfport. Mississippi 
(601) 863 2377 
MARYLAND 
Lewis W. Barton Co. 
Simpsonville 
(301) 531-5051 
MICHIGAN 
Sprinkler Irrigation Supply Co. 
Royal Oak 
(313) 548-7272 
MINNESOTA 
Milsco Engineering, Inc. 
Minneapolis 
(612) 724 3655 
MISSISSIPPI 
Beach Cycle t Supply Co., Inc. 
Gulfport 
(601) 863-2377 
MISSOURI 
Kuhn-Neuschafer, Inc. 
Salina. Kansas 
(913) 825-0578 
NEVADA 
Las Vegas Fertilizer Co., Inc 
North Las Vegas 
(702) 649-1551 

NEW ENGLAND STATES 
Irrigation 1 Equipment Supply Co. 
Milford, Connecticut 
(203) 874-1096 
Irrigation & Equipment Supply Co. 
Walpole, Massachusetts 
(617) 668-7814 
NEW JERSEY 
Lewis W. Barton Co. 
Cherry Hill 
(609) 429-6500 
Andrew Wilson, Inc. 
Union 
(201) 686-2000 
NEW MEXICO 
Albuquerque Chemical Co., Inc. 
Albuquerque 
(505) 247-2321 
El Paso Turf Supply 
El Paso. Texas 
(915) 755-5663 
NEW YORK 

Andrew Wilson, Inc. 
Union, New Jersey 
(201) 686-2000 
S. V. Moffett Company, Inc. 
West Henrietta 
(716) 334-0100 
NORTH CAROLINA 
Pump & Lighting Company, Inc. 
Charlotte 
(704) 377-1583 
NORTH DAKOTA 
Milsco Engineering, Inc. 
Minneapolis, Minnesota 
(612) 724-3655 
OHIO 
Sprinkler Irrigation Supply Co. 
Royal Oak, Michigan 
(313) 548 7272 
OKLAHOMA 
Southwest Irrigation Company 
Tulsa 
(918) 627-7272 
OREGON 
United Pipe I Supply Co., Inc. 
Eugene 
(503) 688 6511 
United Pipe & Supply Co., Inc. 
Medford 
(503) 779-6721 
United Pipe & Supply Co., Inc. 
Portland 
(503) 281-0058 
PENNSYLVANIA 
Lewis W. Barton Co. 
Cherry Hill. NeW Jersey 
(609) 429-6500 
TENNESSEE 
Irrigation Supply Company 
Louisville, Kentucky 
(502) 585-4305 
TEXAS 
El Paso Turf Supply 
El Paso 
(915) 755-5663 
Watson Distributing Co. 
Houston 
(713) 771-5771 
Watson Distributing Co. 
San Antonio 
(512) 824-7447 
UTAH 
Conely Company 
Salt Lake City 
(801) 484 5208 
VIRGINIA 
Lewis W. Barton Co. 
Richmond 
(703) 644-1747 
WASHINGTON 
Poison Company 
Seattle 
(206) 622-2891 
Poison Company 
Spokane 
(509) 327-9571 
WISCONSIN 
Milsco Enpneering, Inc. 
Minneapolis. Minnesota 
(612) 724 3655 
WYOMING 
Conely Company 
Salt Lake City. Utah 
(801) 484 5208 
CANADA 
Buckner Sprinkler Co. 
(Canada) Ltd. 
Edmonton, Alberta 
(403) 465-3636 



In 24 minutes we can show 
you how to avoid the five 

major pitfalls of turf irrigation 
Ask to see our new slide-sound 
fi lm, "The True Pattern of Turf 
Irrigation." 

In less than half an hour, you'll 
get new insights —and some sur-
pr is ing facts—on spr ink ler pat-
terns, water penetration, pressure 
regulation and irrigation uniform-
ity. Ways to avoid the pitfalls. 

You'l l also see how your job 
can be done without wasting water 
or manpower. And without over-
spending. 

To do it right, Buckner has the 
broadest line of sprinkler equip-
ment in the business. 

So you don't have to "make do" 

with one or two sprinkler head 
designs. You can specify exactly 
the right one from fifteen different 
va l ve - in -head , cam, impact or 
gear driven Buckner heads. Plus 
almost infinite variations of pop-
up or shrub heads. And your sys-
tem is completed properly with 
the most a d v a n c e d p ressu re -
regu la ted e lec t r i c or hydrau l i c 
valves, controllers and program-
mers—including our great money-
saving simplifier, the CP-2 Dual 
Central Program System. 

Send the coupon or call your 
Buckner professional to see this 
film. It's a worthwhile 24 minutes. 

For more information circle number 191 on card 

Please arrange to show me 
"The True Pattern of Turf I r r igat ion." GD 

Name 

T i t le 

Organ i za t i on 

Address 

City State Zi£ 

(§Buckner 
SPRINKLER CO. 

P. O. Box 232, Fresno, California 93708 



( i sobuty l idene diurea) 

It's about time! 
IT 'S A B O U T T I M E fo r a d i f f e ren t concep t in 
n i t rogen—IBDU. It can be used a lone, o r in com-
b inat ion w i th o the r n i t rogens , f o r a comp le te 
range of n i t rogen re lease rates. 

IT 'S A B O U T T I M E because I B D U is s low re-
lease. I B D U is ac t i va ted by hydro lys is (water ) , 
so it i sn ' t a f fec ted by sudden changes in tem-
pera tu re or bac ter ia l ac t iv i ty . Use I B D U and 
avo id the sudden f lush of g r o w t h t h a t occurs 
w h e n t e m p e r a t u r e or h u m i d i t y r ise, and cu t 
d o w n on the chance of d isease in fes ta t ion . A n d 
i t w o n ' t leach o u t w h e n the s p r i n g ra ins come. 

IT 'S A B O U T T I M E because I B D U wi l l keep on 
feed ing a f te r t h e o the r p roduc t s have s topped. 
I B D U releases tw i ce the s low n i t rogen of urea-
fo rma ldehydes , and wi l l keep feed ing at lower 
t e m p e r a t u r e s . I B D U wi l l he lp keep your t u r f 
g reen longer in t h e f a l l - a n d g reen up sooner in 
t h e spr ing. 

IT 'S A B O U T T I M E because you can safely ap-
p ly I B D U a t h ighe r rates t han n o r m a l w i th mo re 
even release —and t h a t means f ewe r appl ica-
t ions. Fewer app l i ca t ions mean t i m e saved and 
t i m e means m o n e y . 

P a t t e r n s s h o w i n g r a t e s o f m i n e r a l i z a t i o n o f I B D U a n d u r e a - f o r m a l d e h y d e . 

T i m e ( w e e k s ) 

I T ' S A B O U T T I M E w e go t acqua in ted . Send the 
coupon , we ' l l send a samp le of I B D U t o t r y on 
y o u r t u r f . See ing is bel ieving. 

, 1 
S W I F T A G R I C U L T U R A L C H E M I C A L C O R P O R A T I O N 
1 1 1 W e s t J a c k s o n B l v d . C h i c a g o , I l l i n o i s 6 0 6 0 4 

P l e a s e s e n d m e a s a m p l e o f I B D U . S e e i n g is 
b e l i e v i n g . 

N a m e 

F i r m 

A d d r e s s 

C i t y S t a t e 

Z i p C o d e : 

D e p t . IG. 
l i a r e x 
• P R O F E S S I O N A L P R O D U C T S 

For more information circle number 246 on card 



B e a r d 
continued from page 26 

In experiment one the water use 
r a t e of P e n n c r o s s c r e e p i n g ben t -
grass increased as the light intensity 
was increased. There was also a cor-
r e s p o n d i n g i n c r e a s e in s t o m a t a l 
d e n s i t y w i t h i n c r e a s e d l i gh t in-
tensities. Thus , the light conditions 
under which turfgrasses g row have a 
s t rong inf luence on the dens i ty of 
s tomata formed on the leaf surface. 
T h i s in t u r n affects the w a t e r use 
rate. T u r f s growing in shade would 
have a lower wa te r use r a t e com-
pared to adjacent turfs of the same 
species growing in full sunl ight . 

In experiment two, it was found 
tha t s u b o p t i m a l g r o w i n g t e m p e r a -
tures resulted in a reduction of both 
the water use rate and the stomatal 
density. A 30 per cent reduction in 
s toma ta l dens i ty occur red between 
68 and 50 degrees F, while the water 
use r a t e declined by 20 pe r cent. 
T h e r e were no differences observed 
in the w a t e r use ra te or s tomata l 
density between the 68 and 91 degree 
F growing temperatures . In this re-
gard, the soil temperature is more im-
p o r t a n t t h a n the air t e m p e r a t u r e . 
Tur f s g r o w i n g u n d e r cool c o n d i -

t i o n s f o r m a r e d u c e d n u m b e r of 
stomata per unit area and therefore 
have a lower water use rate. 

In experiment three the wate r use 
rate increased as the height of cut was 
raised. In raising the height of cut 
from 0.25 to one inch the wate r use 
rate increased 53 per cent. T h i s re-
sults pr imar i ly from the greater leaf 
area exposed to the evaporat ive con-
ditions of the atmosphere. 

In experiment four the wate r use 
rate decreased as the water applica-
tion ra te was increased. In experi-
ment five frequently irrigated turfs 
had an increased water use rate . T h e 
author concluded that, of the factors 
studied, the light intensity, cutting 
height and f requency of i r r iga t ion 
had the grea tes t in f luence on the 
water use rate . 
Comments: T h e water use ra te is de-
fined as the total amount of wate r re-
quired for turfgrass growth plus the 
q u a n t i t y lost by t r a n s p i r a t i o n and 
evaporation from the soil and plant 
sur faces . T h e ra te of w a t e r use of 
most turfgrasses under normal con-
ditions usually ranges f rom 0.1 to 0.3 
inch per day. Water use rates as high 

(Continued on page 30) 
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I N C R E A S E E A R N I N G S , S E R V I C E & S P A C E 
Remodel your present storage space, update with 

N E W S l a f f o t d V E R T I C A L B A G R A C K S 
• Damp bags dry faster — 

no mildew 
• Wear and tear of golf bags 

is completely eliminated 
• Faster, easier storage • Provides a neat appearance 
• Easy to install and add more as needed 
Your members wi l l l ike the extra convenience and care. Your pro 
shop profits from 40% more space these racks make available. 
Double unit shown holds 16 bags, size 2' x 4' x 6'-6" high, gives 
12" x 12" space for bags. Single unit holds 8, size 1' x 4' x 6'-6" 
high. Sturdy steel. Bags set solid on tapered shelves. Send us 
your floor measurements, we wi l l plan a layout and quote you — 
no obligation. U.S. and Canadian patents. Send for folder. 

2000 Allen Ave., S. E. 
Box 8877, Canton, O. 44711 
Phone 216/453-8431 Hie A. 6. STAFFORD Co. 
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The 3-minute Greens Sprayer 
In 3 minutes flat, it covers a green evenly and completely 
- without leaving a trace. With a hand gun, the same job 
would require at least 12 minutes. The Myers TurfLine 
Sprayer's 15' boom not only saves time and labor but 
provides more even distr ibut ion with less pesticide waste 
than any other spray method now on the market. And its 
smooth, gentle Terra Tires make less of an impression 
than a single golfer with spiked shoes. Adjustable fast 
hitch attaches to any uti l i ty cart or lawn or turf tractor. 
Why don't you see for yourself what we're talk ing about. 
Call us.. .we'l l be glad to arrange a demonstration for you. 

T H E F.E. M Y E R S & BRO. C O . H | M C N E I L 400 ORANGE STREET ASHLAND. OHIO «4tOS^H CORPOKATION 

Myers. The Name That Works For You. 

Myers TurfLine 
Sprayer TL10ETMG 



Ryan aerators help rolling hills. 

and level land to breathe better. 
Rel iev ing compacted tu r f on play-
grounds, parks, golf courses means 
gett ing more air to t u r f roots. Tu r f 
b rea thes easier, grows hea l t h i e r . 
R y a n aerators core, slice, a n d reno-
vate t u r f t o keep i t breath ing better 
all season. 

The R y a n Renovaire (1) is designed 
to contour aerate compacted t u r f on 
hi l ly a nd undu l a t i ng areas. I t s t ine 
wheels are moun t ed in pairs to oper-
ate independent ly and fol low " t h e 
lay of the l a n d . " H i gh and low spots 
get equal penetrat ion. 

O n large level tur f areas (football 
f i e lds , f a i r w a y s a n d o t h e r level 
ground) the R y a n Tracaire (2) does 
great. W i t h either un i t , a dragmat 
breaks u p cores so you top dress and 
aerate in one operation. 

Interchangeable tines convert both 
the Renova i re and Tracaire to core, 

slice, or renovate, depend ing upon 
the season and cond i t ion of the turf. 
I n early spring and fal l the coring 
t ines are used to aerate compacted 
turf , a l lowing air, water a nd fertilizer 
to penetrate. Du r i n g ho t weather the 
slicing tines gently keep the tur f open 
a n d cushion-soft . T h e renova t i ng 
t ines are ideal for late fal l condition-
ing of " p r o b l e m " t u r f areas. Reno-
va t i n g does a t ho rough rebu i ld ing 
j o b for seeding and ferti l izing. 

B o t h machines cover a 6-ft. swath 
and can aerate at speeds up to 10 
m p h . T h e Tracaire is avai lable in two 
models: 9-wheel a nd 12-wheel which 
a t t a ch t o a s t anda rd 3-pt. t ractor 
h i tch . The Renova ire has 12 aerating 
wheels a n d a t t a c he s t o a t r ac to r 
drawbar . Keep your t u r f free from 
compac t ion and brea th ing all season 
w i th a R y a n aerator. 

Write for a FREE Ryan catalog. 

RYAN EQUIPMENT COMPANY 
2055 White Bear Avenue 

St. Paul, Minnesota 55109 
Telephone 612-777-7461 

S U B S I D I A R Y OF O U T B O A R D M A R I N E CORP. 

SEE US AT THE GCSAA SHOW—CINCINNATI 

Beard 
continued from page 29 

as 0.45 inch may occur under condi-

tions of high evapotranspirat ion. 

This situation usually exists only in 

early to midsummer when peak 

water use rates are more common. 

A knowledge of the water use rate 

of turfgrasses is important in de-

signing and utilizing irrigation sys-

tems. It is also important to obtain 

information on the relative impor-

tance of various environmental and 

cul tural factors on the water use 

rate. In this way it may be possible to 

modify certain environmental con-

ditions or to alter certain turfgrass 

cultural practices so that the water 

use rate of a specific turf can be re-

duced. This probably will become 

more important as water availabil-

ity becomes limited in the future. 

The stomata are extremely impor-

tant structures because they are the 

primary avenues or openings through 

which gas and water exchange with 

the external atmosphere. Although 

the stomata compose only 2 to 3 per 

cent of the turfgrass leaf area, they 

are responsible for as much as 90 per 

cent or more of the total water loss 

from the turfgrass plant to the 

atmosphere. Stomata may occur on 

the stem tissue but in a substantially 

reduced density compared to the leaf 

blades. The rate of water loss by 

stomatal transpiration is a function 

of the water vapor gradient between 

the leaf tissue and the external 

atmosphere. It increases with (a) a 

decrease in the atmospheric water 

vapor content adjacent to the leaf, 

(b) an increase in the wind velocity 

adjacent to the leaf, (c) a high leaf 

moisture content and (d) an in-

crease in the leaf and atmospheric 

temperature. 

As demonstrated in this paper, the 

density of stomata varies with the en-

vironmental and cultural conditions 

under which the stomata develop 

The stomata density will also vary 

wi th the turfgrass species. The 

stomata on turfgrass leaves are 

usual ly arranged in long i tud ina l 

rows interspersed with other epi-

dermal cells. The opening of stomata 

for water loss is stimulated by 

exposure to l ight . General ly , the 

stomata are closed dur ing dark 

periods. Thus, the water loss by 

evapotranspiration is less at night. 

O f the environmental factors in-


