
SOD 
FOR 

GREENS AND TEES 

PENNCROSS BENT 
AND 

TORONTO C-15 BENT 
SOD or STOLONS 

ALSO 
FYLKING & WINDSOR 

Quality Grc years 

4301 WEST FLOSSMOOR ROAD 

TINLEY PARK, ILLINOIS 60477 

312-798-2210 

F o r m o r e i n f o r m a t i o n c i r c l e n u m b e r 1 5 0 o n c a r d 

Light Weight-One Hand 

Short 
handle, 
light 
weight. 
Golfer can 
rake trap 
while 
holding club 
jn other " 

HIGH DENSITY 
PLASTIC_WEATH ER- PROOFED 

T h e b r i g h t , y e l l o w -
h a n d l e d R A K E - E z e e 
R a k e f l ags a t t e n t i o n , 
reminds golfers to rake 
trap. Stands erect on 
blunt metal point. 

Sturdy, attractive, won't 
rust, yet low in cost. Rake-Ezee 

stands erect on point, reminds golfer to 
rake trap. Fully guaranteed with tough 
plastic head. See your distributor, or 
write: £> 

SULFUR DEFICIENCY: 
A POTENTIAL PROBLEM 

Distribution of total and available 
sulfur in selected soils and soil pro-
files. M.A. Tabatabai and J.M. 
Bremner. 1972. Agronomy Jour-
nal. 64:40-44. (from the Depart-
ment of Agronomy, Iowa State 
University, Ames, Iowa 50010). 

The sulfur status of Iowa soils was 
evaluated during the course of this 
study. Sixty-four surface soils, rep-
resenting the major soil series oc-
curring in Iowa, were analyzed for 
su l f a t e - su l fu r and minera l i zab le 
sulfur. 

The results indicate that most of 
the ag r i cu l tu ra l ly impor t an t 
soils in Iowa have low reserves of 
plant-available sulfur. Thus, these 
soils may require sulfur fertiliza-
t ion for s a t i s f a c t o r y plant 
g rowth , pa r t i cu l a r ly for those 
species having a high su l fur re-
quirement. The total sulfur con-
tent of the soils analyzed ranged 
from 57 to 618 parts per million; the 
average was 294 parts per million. 
The sulfate-sulfur content ranged 
from one to 26 parts per million and 
averaged nine par ts per million. 
The total sulfur content was high-
ly cor re la ted with the o rgan ic 
carbon content of the soils. In ad-
dition, the sulfate-sulfur content 
was s igni f icant ly cor re la ted 
with the total sulfur content. The 
majori ty of the sulfur occurring 
in these soils was in the organic sul-
fur form ra the r t han minera l iz-
able su l fu r . Ana lyse s of su l fu r 
d i s t r ibu t ion ver t ica l ly th rough 
the soil profile revealed that the to-
tal sulfur content decreased mark-
edly with an increase in the soil 
depth. The authors concluded that 
Iowa soils .have low reserves of 
plant-available sulfur. 
Comments: Sulfur (S) is an essential 

macro-nutrient for turfgrass growth 
and development. A sulfur deficien-
cy results in the disruption of pro-
tein synthes is and a subsequent 
impairment of growth. Some sul-
fur also occurs in plant tissues in 
the form of sulfates and certain 
volatile compounds. The quanti-
ty of sulfur removed in turfgrass 
clippings is similar to the quanti-
ty of phosphorus removed. 

A sulfur deficiency usually in-
volves an initial paling of the older, 
lower t u r f g r a s s leaves. The leaf 
blades develop a pale yellow-green 
a p p e a r a n c e as the def ic iency 
progresses. A faint scorching of the 
leaf tip is also associated with dis-
co lo ra t i on . The scorching ad-
vances toward the base of the blade 
in a thin line along each leaf blade 
marg in . Eventual ly the scorch-
ing enlarges until the entire leaf 
blade is affected and withers. 

The visual foliage symptoms of a 
sulfur deficiency are quite simi-
lar to those of a nitrogen deficien-
cy. An iron deficiency also ap-
pears as a yellowing and chlorosis 
of the leaf tissue; it first appears on 
the young , actively growing 
leaves. In contrast, the sulfur and 
ni t rogen def ic iencies a p p e a r 
first on the older, lower leaves. In 
this way, one is able to distinguish 
between an iron def ic iency and 
the n i t rogen or su l fur def ic ien-
cies. However, it is difficult to dis-
t inguish between the la t te r two 
other than to make an application 
of readily available, water solu-
ble nitrogen to the foliage to de-
termine if there is a greening and 
growth response. If not, it would 
suggest the possibil i ty of a sul-
fur deficiency, assuming that the 
levels of available iron in the soil 
are adequate. 

As indicated in the above paper, a 
continued on page 20 



Reduce turf maintenance costs 
with these two Royer machines 

SUPERINTENDENT SOIL SHREDDER—for pre-
paring soil mixes. Mob i l e so i l p r o c e s s i n g 
plant shreds, blends, aerates and cleans up 
t o 15 c u . y d s . o f s o i l m i x e s p e r h o u r . 
Mechanically loaded uni t features automat ic 
and cont inuous t rash removal. High discharge 
serves d i rect t ruck- loading. Request Bulletin 
S-120 for complete details. 

POWERSCREEN—for preparing top dressing. 
Unit combines v ibra t ing screen and e levat ing 
conveyor t h a t improve qua l i t y , speed pro-
duct ion of top dressing preparat ions. Large, 
sloped-deck screen produces un i fo rmly f ine, 
clean dressing sui table for high-speed spread-
ers. High-discharge conveyor e l iminates man-
ual t ruck- loading. Request Bulletin PS-42 for 
complete details. 

ROYER 
Royer Foundry & Machine Co. 171 Pringle St., Kingston, Pa. 18704 

For more information circle number 144 on card 

NOW A VAILABLE FOR THE FIRST TIME 
All the things you've wanted to know about how to go about building a golf course, 
but didn't know where to ask! 

T H E BUSINESS END O F BUILDING 

OR REBUILDING A GOLF C O U R S E 

By 

Joseph S. Finger 

Golf Course Architect-Professional Engineer 

"This booklet should save the golf course developer from 10 limes to 10.000 times 
its cost. I regard Joe Finger as one of the most outstanding designers in his pro-
fession and this book will serve as a valuable, timeless reference for many aspects 
of golf course planning, building, renovation and maintenance." 

Mr. Wi l l iamS. Roach 
Founder and Honorary President, The Mill River Club 
Long Island, North Shore, New York 
Past President and Director, National Club Association 

"Must reading for anyone who is building or rebuilding a golf course." 
Mr. Don A . Rossi, Executive Director 
National Golf Foundation 

Price: $5.95, Postage & Tax Prepaid 
Send check or money order to 

Joseph S. Finger & Associates, Inc. 
2627 North l oop West - Suite 210 
Houston, Texas 77018 

Also available from the National Golf Foundation Park Maintenance 
Merchandise Mart and P.O. Box 409 
Chicago, Illinois 60654 Appleton, Wise. 54911 
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BEARD from page 18 

c o n s i d e r a b l e p o r t i o n of su l fu r in 
the soi ls is c o n t a i n e d in o rgan i c 
m a t t e r and , t h e r e f o r e , is concen-
t r a t e d in the s u r f a c e ho r i zons of 
t h e so i l p r o f i l e . S o i l s h a v i n g a 
lower su l fu r c o n t e n t a re usual ly 
a s s o c i a t e d wi th c o n d i t i o n s t h a t 
a c c e n t u a t e t he d e c o m p o s i t i o n 
rate of organic ma t t e r and where 
l e a c h i n g is m o r e s e v e r e . S u l f u r 
that occurs in the soil in the sulfate 
f o r m is highly wa te r soluble and 
readily leached. 

S u l f u r is taken up by the roots as 
the S 0 4 ion. Su l fu r can also be 
a b s o r b e d to a l i m i t e d e x t e n t 
t h r o u g h t h e f o l i a g e as g a s e o u s 
sulfur dioxide (SO-,). 

A s ign i f i can t a m o u n t of su l fu r 
can be added to the soil through the 
absorpt ion and removal of sulfur 
gases f rom the a tmosphere by rain 
water . Generally, the quanti ty of 
soil sul fur originating from the at-
mosphere is highest in urban or in-
dustr ia l areas. 

In t h e p a s t , t u r f g r a s s f e r t i l i z a -
tion practices have not been con-
c e r n e d with a s u l f u r d e f i c i e n c y 
u n d e r m o s t c o n d i t i o n s . A visual 
s u l f u r d e f i c i e n c y w a s r a r e l y re-
por ted. This s i tuat ion may now be 
changing to one where sulfur may 
have to be added comparab le to the 
f e r t i l i z a t i o n p r a c t i c e s fo r n i t r o -
gen, p h o s p h o r u s , p o t a s s i u m and 
iron. 

T h e reason for this change in the 
s u l f u r s t a t u s of t u r f g r a s s soils is 
that most of the tu r fgrass fertiliz-
ers used in the past have contained 
s i g n i f i c a n t q u a n t i t i e s of s u l f u r . 
Fo r e x a m p l e , the n i t rogen ca r r i -
er a m m o n i u m s u l f a t e , which was 
once widely used for turfgrass fer-
t i l ization, contains 24 per cent sul-
fur . Similar ly, the phosphate car-
r i e r , o r d i n a r y s u p e r p h o s p h a t e , 
con ta ins 11.6 per cent sulfur . 

M a n y of the specialty fertilizers 
now being manufac tu red for turf-
g r a s s use a re of h ighe r ana lyses 
and c o n t a i n sma l l e r quan t i t i e s of 
sul fur . In addit ion, the use of am-
mon ium sulfate as a nitrogen car-
r i e r s o u r c e is d e c l i n i n g . C o n s e -
q u e n t l y , the po ten t i a l for the de-
v e l o p m e n t of a s u l f u r def ic iency 
in c e r t a i n soils hav ing an inher-
e n t l y low s u l f u r level ha s in-
creased. This potent ial for a defi-
c iency is g rea te s t in those a r e a s 

continued on page 22 



BEARD from page 20 

most distant f rom urban or indus-
trial locat ions . 

T h e sulfur content o f some c o m -
mon turfgrass fert i l izers are sum-
m a r i z e d in the t a b l e . W h e r e t h e 
level o f avai lable sulfur in the soil 
is only s l ight ly l o w e r e d , the def i -
c i e n c y c a n f r e q u e n t l y be c o r -
r e c t e d by the r e g u l a r use o f such 
f e r t i l i z e r c a r r i e r s a s a m m o -
nium s u l f a t e , p o t a s s i u m s u l f a t e , 
o r d i n a r y s u p e r p h o s p h a t e o r p o -
tassium m a g n e s i u m sulfate. 

S i tuat ions m a y also occur where 
the sul fur d e f i c i e n c y is m o r e se-

v e r e . I n t h e s e c a s e s , m a t e r i a l s 
such as e l e m e n t a l s u l f u r o r gyp-
sum m a y be used. T h e e l e m e n t a l 
f o r m o f s u l f u r n o r m a l l y c o n t a i n s 
from 85 to 9 9 per cent sulfur. T h e 
rate o f sulfur release for plant ab-
s o r p t i o n is d e p e n d e n t on so i l mi-
c r o o r g a n i s m s to o x i d i z e and 
t r a n s f o r m t h e sul fur i n t o s u l f u r i c 
ac id . T h i s usual ly r e q u i r e s 10 to 
15 days. T h i s process is m o s t rapid 
if t h e e l e m e n t a l s u l f u r is i n c o r -
porated into the soil pr ior to turf-
g r a s s e s t a b l i s h m e n t . B e c a u s e el-
e m e n t a l s u l f u r h a s a high f o l i a r 
burn p o t e n t i a l , it is n e c e s s a r y to 

w a t e r it in i m m e d i a t e l y a f t e r 
a p p l i c a t i o n i f a p p l i e d t o an es -
tabl ished turf . 

G y p s u m ( C a S 0 4 x 2 H 2 0 ) is also 
a s o u r c e o f sulfur that decomposes 

A P P R O X I M A T E SULFUR C O N T E N T OF-
EIGHT FERTILIZER CARRIERS 

A p p r o x i m a t e sulfur 
Sulfur carrier content, % 

Sulfur, e lemental 99 
Ammonium sulfate 24 
Ferrous sulfate 18.8 
Gypsum 18.6 
Potassium magnesium sulfate 18 
Potassium sulfate 17.6 
Ferrous ammonium sulfate 16 
Superphosphate, ord inary 11.6 

r e l a t i v e l y s lowly in the soi l . T h e 
water solubil i ty is low and thus it 
is m o s t effect ive, in t e r m s o f a sul-
fur response , if it is incorporated 
into the soil . W h e r e a visual fol iar 
s u l f u r d e f i c i e n c y e x i s t s , w h i c h 
m u s t b e c o r r e c t e d i m m e d i a t e l y , 
it would be preferable to use one o f 
the m o r e r e a d i l y a v a i l a b l e , w a t e r 
soluble sulfur sources in the table . 

T h e o b v i o u s q u e s t i o n to t h e 
reader is " d o I have a sulfur defi-
c i e n c y ? " J u s t b e c a u s e t h e r e have 
b e e n s c a t t e r e d r e p o r t s o f s u l f u r 
d e f i c i e n c i e s on t u r f g r a s s e s 
around the country does not m e a n 
that it is a widespread occurrence 
at this t ime , which necess i tates an 
i m m e d i a t e a p p l i c a t i o n o f s u l -
fur. However , the g o l f course su-
p e r i n t e n d e n t s h o u l d r e c o g n i z e 
that the potential for the develop-
m e n t o f a s u l f u r d e f i c i e n c y is 
g rea ter under the current turfgrass 
cul tural pract ices than in the past . 

' H e should be able to recognize the 
s u l f u r d e f i c i e n c y s y m p t o m s . I f 
a d e q u a t e levels o f b o t h iron and 
n i t r o g e n h a v e b e e n a p p l i e d , but 
the tur fgrass response has been in-
a d e q u a t e , assuming the soil tem-
perature and mois ture levels for 
growth are adequate , then the pos-
sibility o f a sulfur def ic iency does 
exist . I f this s i tuation occurs , one 
should first apply sulfur to a small 
a r e a leaving an a d j a c e n t , untreated 
plot to see if there is any visual re-
sponse in terms o f greener c o l o r 
and an improved shoot growth rate 
and densi ty . I f a posit ive response 
occurs and s imi lar responses could 
be ant ic ipated on the remainder o f 
the tur fgrass area , then one m a y 
c o n c l u d e that a sulfur def ic iency 
does exist and steps should be taken 
to c o r r e c t the prob lem. • 

The 3-minute 
Greens Sprayer 

In 3 minutes flat, it covers a green evenly and completely 
-w i thou t 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 distribution 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 utility cart or lawn or turf tractor. 
Why don't you see for yourself what we're talking about. 
Call us...we'll be glad to arrange a demonstration for you. 

T H E F . E M Y E R S & BRO. CO. • ¡ M c N E I L 
4 0 0 O R A N G E S T R E E T • A S H L A N D . O H I O 4 4 8 0 6 I K C O R P O R A T I O N 

Myers. The Name That Works For You. 

Myer s T u r f L i n e 
Sp r aye r T L 1 0 E T M G 
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