
turned, mere ly were cutt ing off the run-
ners and leav ing the roots to mult iply the 
runners one hundredfold. I put an end to 
this bus iness by discharging the offenders 
and start ing a sys tem w h e r e b y I inspect-
ed the w e e d s pulled by each man every 
day. If there was not a large proportion 
of roots in the day's takings , there was 
the devil to pay. The g r e e n k e e p e r who 
has a problem like that wil l do wel l to in-
vest igate his men's weed-pul l ing methods, 
as it is ex tremely hard to g e t men who 
have enough pat ience to do a proper job 
of weeding." 

Firing the offenders m a y s e e m like a 
heroic measure , but the author of the sys-
tem has one of the best kept courses in 
the state . 

Hard-to-Learn Tasks. 
Other tasks which course superinten-

dents a l w a y s find difficult to t each new 
men include absolute d i sposa l of grass 
clippings, keeping grass suff ic ient ly watered 
on the banks of traps, cut t ing the greens 
from a new angle on each occas ion , and 
filling in gouges made by p i tched balls. 
Something e l s e which it is perennial ly dif-
ficult for g r e e n s m e n to learn no t to do is 
tampering wi th the cutt ing machinery , a 
task which should be under the so le juris-
diction of the club mechanic . 

Good Mechanic Essential. 
The belief i s becoming more and more 

prevalent on the Pacif ic coas t that a good 
golf course is dependent upon a good shop 
run by an efficient mechanic . N o t so many 
years ago in California, every broken part 
meant a spec ia l trip to the factory dis-
tributor for a replacement , and expens ive 
hours of delay while c u m b e r s o m e machin-
ery was taken apart by inadequate tools 
to effect the repair. At the present t ime 
although machinery is v a s t l y bet ter than 
it used to be, the mechanic and the shop oc-
cupy a more s ignif icant place in the scheme 
of th ings because there is more machinery 
run at h igh speed. Some of the courses 
in the v ic in i ty of Los A n g e l e s at the pres-
ent t ime are so wel l equipped wi th lathes, 
forges, and other apparatus that they are 
able to m a k e many parts for ex i s t ing ma-
chinery and in addition they are able to 
make too ls of their own espec ia l ly adapted 
to their pecul iar needs. 

Local greenkeepers a s ser t t h a t there is 
nothing l ike wel l kept tools to k e e p their 
men sat is f ied and for this r e a s o n the last 
five years has seen a remarkable improve-
ment in shops and their equ ipment and a 

consequent rise in the s ta tus of the course 
mechan ic . Thi s w a s ev idenced during the 
r e c e n t turf equipment demonstrat ion spon-
sored by the southern California green-
k e e p e r s at which t ime a large number of 
the v is i tors was c o m p o s e d of club me-
c h a n i c s whose i m m e d i a t e superiors w e r e 
s tr iv ing to keep in c l o s e contact wi th the 
la tes t in mechanica l deve lopments . Such 
a procedure would h a v e been u n k n o w n a 
f e w years ago. 

Study Use of Course Workmen 
Displaced by Machinery 

/ " N N E subject d i scussed during the ques-
tion-box confabs at the Massachuset ts 

Agric . College's greenkeepers ' w inter school 
conference in March w a s whether a green-
keeper, hav ing purchased new labor-saving 
machinery , was just i f ied in l ay ing off the 
labor saved, or whether he should ut i l ize 
th i s labor to perform maintenance tasks 
prev ious ly l e f t undone and thereby raise 
the s tandards of the course. 

W h i l e it was conceded that the so lut ion 
of th i s problem depended in large measure 
on the financial s ta tus of the club, the con-
c lus ion reached w a s tha t ut i l i z ing th i s 
saved labor for a t t e n d i n g to the l i t t le 
th ings , unimportant in themse lves but es-
sent ia l if a course i s to appear well-
groomed, was the s m a r t procedure. In 
o ther words, purchase of labor-saving ma-
ch inery should mean improvement of main-
t enance standards rather than reduct ion of 
ma in tenance costs. 

Save Hose by Telling Late Players 
to Use Valves 

I A T E af ternoon go l f er s of ten find sprink-
lers at work on the greens . It i s com-

m o n pract ice to send a caddie ahead to 
pinch the hose and t h u s shut off the flow 
of the water unti l the balls h a v e b e e n 
holed out. 

Th i s is ex tremely hard on the h o s e ; it 
wi l l repay clubs to pos t not i ces at the 
first t e e or o therwise inform the m e m b e r s 
that water should be turned off at the 
w a t e r outlet and that under no c ircum-
s t a n c e s should cadd ies be permit ted to 
double up the hose to cut off the w a t e r 
flow. 

You see what to buy for thrifty operation in 
GOLFDOM's advertising pages. 



Big Turnout Expected at P. G. A . 
Columbus Business Conference 

By HERB GRAFFIS 

FU R T H E R d e v e l o p m e n t of t h e p lans for 
the P. G. A. f irst b u s i n e s s c o n f e r e n c e 
o u t l i n e s p r o g r a m f e a t u r e s t h a t g i v e defi-

n i te a s s u r a n c e of g r e a t aid to pro merchan-
dis ing . 

A m o n g t h e s e program h i g h l i g h t s , tenta-
t ive ly s c h e d u l e d at a r e c e n t s e s s i o n of 
P. G. A. off ic ia ls , are : 

Shop arrangement. 
Training of assistants. 
Use of P. G. A. instruction films. 
Sales to women. 
Pro bookkeeping. 
Selling at fee courses. 
New sales ideas. 

It i s i n t e n d e d to h a v e the s e s s i o n s at 
Hote l Desh ler -Wal l i ck , C o l u m b u s , Tuesday 
and W e d n e s d a y , J u n e 23 and 24. Due to 
the c r o w d e d day- t ime p r o g r a m of R y d e r 
cup w e e k , t h e s e m e e t i n g s w i l l be held in 
the e v e n i n g s , probably f r o m 8 to 11. Ex-
perts f r o m the pro and m a n u f a c t u r i n g 
fields w i l l appear on the program. T h e 
m a n u f a c t u r e r s are k e e n l y i n t e r e s t e d in t h i s 
la tes t e v i d e n c e of pro b u s i n e s s develop-
ment a n d s e e in the e n t e r p r i s e an opportu-
n i ty to be of subs tant ia l a s s i s t a n c e to the 
m a s t e r p r o f e s s i o n a l s not o n l y in t e a m w o r k 
toward the so lu t ion of p r o b l e m s that are 
of u r g e n t v a l u e to the pros but in the very 
n e c e s s a r y job of t r a i n i n g t h e a s s i s t a n t s . 

It i s t h e c o n s e n s u s of pro op in ion tha t 
the e d u c a t i o n of a s s i s t a n t s in b u s i n e s s op-
e r a t i o n s a n d i n s t r u c t i o n h a s been one of 
the jobs g e n e r a l l y neg l ec t ed due to press of 
o ther dut i e s . N o w , w i t h pro b u s i n e s s gen-
era l ly e s t a b l i s h e d on a s o u n d basis , t h e 
work m u s t be carr ied on u n t i l i t prepares 
the p r o f e s s i o n a l part of t h e g a m e for a 
f u t u r e t h a t w i l l be to e x t e n d pro value. It 
is hoped t h a t t h i s a t t e n t i o n g i v e n to ass i s t -
a n t s w i l l r e s u l t in q u a l i f y i n g today ' s young-
s ters to h a n d l e the c o n s t a n t l y i n c r e a s i n g 
prob lems of go l f ' s b u s i n e s s g r o w t h . 

Ask Pros to Send Boys 
B e c a u s e of the h e a v y p l a y i n g schedu le 

crowded i n t o the last t w o w e e k s in J u n e , 
it i s b e l i e v e d that s o m e of the pros m a y not 

be ab le to take a d d i t i o n a l t ime out for t h e 
b u s i n e s s conference . P l a n s for the e v e n t , 
t h e r e f o r e , are b e i n g m a d e w i t h the idea of 
s e e i n g that e v e r y profess iona l , w h e n e v e r 
poss ib le , encourage h i s a s s i s t a n t to c o m e 
to Co lumbus . It is the idea of the p r o g r a m ( 

m a k e r s to h a v e s e s s i o n s of such s t ra ight -
f o r w a r d va lue t h a t e a c h a m b i t i o u s a n d 
a l e r t a s s i s t a n t w i l l t a k e back to h i s pro 
e m p l o y e r ' s s erv i ce pract ica l sa les ideas t h a t 
wi l l qu ick ly repay t h e e x p e n s e of confer-
e n c e a t t endance . 

L o g i c a l l y the m a s t e r pros are i n t e n s e l y 
c o n c e r n e d w i t h t h e conference , and a r e 
p l a n n i n g to a t t end in cons iderable num-
bers, for the s e s s i o n s are the first a t w h i c h 
pro b u s i n e s s p r o b l e m s wi l l be g e n e r a l l y 
d i s c u s s e d . 

Organ iza t ion of the P. G. A. Merchandis -
i n g c o m m i t t e e is n e a r i n g comple t ion a n d 
by t h e t ime of the Co lumbus c o n f e r e n c e it 
i s expec ted t h a t t h e n e w c o m m i t t e e w i l l 
be f u n c t i o n i n g in l i ve ly fashion . T h e op- i 
p o r t u n i t y af forded t o ge t an e x t e n s i v e 
c lose -up on pro b u s i n e s s problems d u r i n g 
t h e C o l u m b u s m e e t i n g should be a worth-
w h i l e factor in g e t t i n g the n e w g r o u p 
s t a r t e d off r ight . 

T h e W a y s and M e a n s c o m m i t t e e of t h e 
P. G. A. does i t s w o r k in h a n d l i n g rela-
t i o n s b e t w e e n t h e pros and the m a n u f a c -
turers . It i s the i n t e n t i o n that t h e Mer-
c h a n d i s i n g c o m m i t t e e ' s province wi l l be 
t h e field b e t w e e n t h e pro and h i s p l a y e r 
m a r k e t . T h e n e w c o m m i t t e e is s la ted to 
h a v e a sp ir i ted and sound educa t iona l pro-
g r a m w h i c h wi l l be inaugura te d at 
Co lumbus . 

I t w a s o r i g i n a l l y in tended to h a v e t h e 
C o l u m b u s c o n f e r e n c e cover a three e v e n i n g 
s e s s i o n , but as the q u a l i f y i n g e v e n t for t h e 
r e m a i n i n g t w o p lac e s on the R y d e r c u p 
t e a m wi l l t a k e p lace on Monday, i t h a s 
been dec ided to a v o i d a n y poss ib i l i ty of an 
over-crowded da i ly schedule . 

Rooms for Manufacturers 
S u r r o u n d i n g t h e m e e t i n g hal l of t h e 

P. G. A. b u s i n e s s c o n f e r e n c e s are r o o m s 



very IIKMII IHM* 
expects iUìs 
convenience 

Members of more than 3200 
Golf Clubs hove learned the 
many advantages and definite 

s i z e s ot ^ v • J ^ B ^ J r j r 

t y p e t o x g p Q p r ^ p r economy of 
choose f rom 

I I L V A M K I t A L M A I I K K E K V I L I 

IF your club has no FULNAME Marking 

Machine, send the coupon for our 15 

DAY FREE TRIAL plan. We'l l send you 

one of the latest model and 5 FULNAME 

Dies (retail price $3.60 each*) and full de-

tails of our plan by which your club may 

own this machine without one cent of cost 

—under conditions easily, conveniently 

and profitably fulfilled. 

( • L i b e r a l discount t o pros.) 

S P E C I A L TO P R O S 
When you have sent us an order for 12 member dies 
w e will send you, extra and without cost, a die reading 

»PRACTICE BALL"—for your practice balls. 

THE FULNAME COMPANY, 
707 Southern Railway Building, Cincinnati, Ohio. 

Ship me at once the Fulname Marking Machine together with five (5) dies (names of 5 active 
pla ing members printed on attached sheet of paper) for 15 DAYS FREE TRIAL With the machine 
[end full details of offer whereby we may keep the machine without cost. 

Name of Club Shipping Address 

Name of Pro or Official 

(Note: Attach to this Coupon—printed names of five (5) playing members—for five (5) 
dies to be shipped with machine on 15 DAYS FREE T R I A L ) 

FULNAME now c o m e s 
beautifully finished in color 
and bright nickel. A busi-
ness magnet for any pro 

H u n d r e d s of Pros are a d d i n g sub-
stant ial ly t o the i r shop incomes 
w i th F U L N A M E S . L e t us show 
you how t o make your F U L -
N A M E p a y f r o m t h e s ta r t . 



DEMONSTRATING 
TO BRING 

I / p r o 
^ s f -j V-«"^«' 

Y o u r A d v e r t i s i n g on t h e D e m o n s t r a t i o n Plan 
. . . Two-page adver t isement in fu l l color appea r -
ing in Amer ican Go l f e r , Go l fe r ' s Magaz ine and 
G o l f I l lustrated in A p r i l . . . S ingle page appear -
ing in Col l ier 's , May 9 , a n d Amer ican Go l fe r , 
Elks Magaz ine , Gol fer 's Magaz ine , and Go l f I l lus-
t ra ted in May , Country Club in Ap r i l and Game 
a n d Gossip in March. 

W I L S O N - W E S T E R N S P O R T I N G G O O D S 

N E W Y O R K B O S T O N K A N S A S C I T Y 



A WILSON PIAN 
YOU BUSINESS 

also in al l l ead ing gol f magaz ines — ex tend ing this unusual 

of fer to your c lub members (Wi lson pays the bi l l ) — 

"P lay before y o u p a y ! Demonstrate to yoursel f how these 

beaut i fu l ly made , per fect ly b a l a n c e d Wi lson matched pro- i rons 

wi l l he lp your game . Ask your Pro to let you t ry them on your 

own cou rse / ' 

This campa ign w i l l br ing new and p ro f i t ab le business to 

every professional w h o gets one of these demonst ra t ion sets 

ear ly a n d puts it to g o o d use. 

This is the first t ime in the history of the business that any 

manufacturer has g iven to the profess ional man a comp le te 

merchandis ing a n d adver t is ing service a t no cost to him. 

Have you sent in your request? Remember, w e lend you the 

set f ree. 

ERE'S copy on your adver t is ing 

in great na t iona l publ icat ions, 

GOLF EQUIPMENT 

C O M P A N Y , C H I C A G O , I L L I N O I S 

S A N F R A N C I S C O LOS A N G y E L E S P O R T L A N D D A L L A S 



SANI-TREADS provide the sure, com-
fortable and inexpensive means of keep-
ing "athlete's foot" out of your club. 
These soft, water-resistent fibre slippers 
have a tapered toe that enables them to 
fit any foot snugly and gives plenty of 
toe room. They save wear and tear and 
extra laundering on towels because these 
are not used for scrubbing dirt off bare 
feet. Write for trial offer. 

SANI-TREAD CO., INC., 
567 Washington St., Buffalo, N. Y. 

The Fibre Bath Slippers That Fit Any Foot 



available for exhibits of manufacturers . 
Charts of these rooms are being mai led 
to the pro suppliers and display rooms 
will be al lotted in order of reservat ion re-
ceipt. There are three large rooms avail-
able at $30 a day and 12 smal ler rooms, 
cost ing $10 a day. The d i sp lays wil l af-
ford manufacturers a chance to show their 
complete l ines and wil l h a v e interest for 
the large number of p layers in Columbus 
as the gal lery for Ryder Cup week. 

The rates are those charged by the hotel. 
The P. G. A. is a s suming the promotion 
expense for the event and der iv ing no 
financial profit from the conference. In 
the promotion of a big a t tendance at the 
meet ing the P. G. A. expects to have lusty 
co-operation from the manufacturers and 
their sa lesmen. The manufac turers have 
as much to gain from the success of th is 
promising experiment as do t h e pros, their 
ass i s tants and the clubs. Because of that 
unity of interest , the P. G. A. and manu-
facturers are bent upon g e t t i n g a big turn-
out of first-class profess ionals and their 
ass istants . 

Pacific Northwest P. G. A . Polices 
Business 

A S U C C E S S F U L exper iment in putt ing 
golf goods retai l ing on a bet ter basis 

for pros and manufacturers is being con-
ducted by the Pacif ic N o r t h w e s t P. G. A. 
The Pacif ic Nor thwes t organizat ion has a 
Bus ines s Relat ions c o m m i t t e e function-
ing b e t w e e n the pros and manufacturers . 
On this commit tee are: F. J. Henwood, 
pres. of the assoc iat ion; Ne i l Christian, 
vice-pres.; Jack Martin, secy.- treas . ; Bob 
Johnstone, Wal ter Pursey and Bill Hanley . 

Although the assoc iat ion had only s ix 
members on C.O.D. terms, the commit tee de-
cided to he lp these boys get back in good 
standing. It w a s poss ible for m e m b e r s of 
the commit t ee to call on four of the s ix 
boys and bluntly s tate that u n l e s s there 
was an improvement in the credi t rating, 
their membersh ips in the a s soc ia t ion would 
be suspended, nor would a n y effort be 
made to prevent the manufac turers from 
going to the clubs wi th the accounts . It 
was found poss ible with three of the four 
visited to improve the s i tuat ion consider-
aby. The three boys had b e e n in a s lump 
and a comparison of exper i ences and ideas 
helped t h e m out. One of the laddies didn't 
take the mat ter seriously and, according to 
reports, i s j u s t barely ho ld ing his own. 
The two the commit tee w a s unab le to con-

tact personal ly w e r e written. One of 
t h e s e boys batted up promptly; the o ther 
st i l l is s low but improving. 

The commit t ee wrote to severa l profes-
s ionals who were not members of the asso-
c iat ion and expla ined to them the m a n y 
benef i t s of a good credi t rating. 

One of the t o u g h e s t jobs of the commit-
t ee is the unfair compet i t ion of reta i lers 
w h o cut prices on standard pro brands, 
m a k i n g the i t ems leaders for brief sa les . 
Rumors of unfair d i scounts also h a v e been 
tracked down. A l though the pos i t ive evi-
dence of such d i scounts is difficult to ob-
tain, the c o m m i t t e e h a s found that by talk-
ing things over w i th both the price-cutt ing 
and price-maintaining dealers and g e t t i n g 
t h e m sold on the idea of s tandard dis-
counts that don't a l low any compet i tors an 
unfair advantage , th i s angle s t ra ightens 
out. 

T h e price s l a sh ing w a s handled by con-
tact direct wi th the manufacturers w h o 
s h o t straight wi th the pros and s a w that 
the most v io lent price cutters were brought 
back into l ine so e v e r y o n e could m a k e a 
l i t t le money. 

Representa t ives of leading manufactur-
ers m e e t regularly wi th the commit tee . 

Thi s Pacif ic N o r t h w e s t c o m m i t t e e h a s 
performed so we l l that it is e x p e c t e d a 
B u s i n e s s Relat ions c o m m i t t e e wil l b e c o m e 
a part of most of the P. G. A. sec t ions . 
T h e Il l inois P. G. A. has formed such a 
c o m m i t t e e which a lready is funct ion ing on 
s evera l important mat ter s concern ing pro 
merchandis ing . 

East-Western Vet Pro Tourney 
Ryder Cup Week Feature 

A MONG the fea tures of Ryder cup week 
* * at Columbus there may be he ld the 
first nat ional veteran pro tournament . Pos-
s ib i l i ty of ho ld ing such an affair has been 
ment ioned by the pros and the Columbus 
folks . The week also wi l l have a tourna-
m e n t carrying the a l lur ing tit le of "The 
J o h n n y Walker cup match," in w h i c h rep-
resentat ives of big business , the press ancl 
the s t a g e wil l exhibi t a th le t ic ant ics . 

W O R T H I N G T O N O P E N S N E W 
B R A N C H I N ST. L O U I S , M O . 

St. Louis. Mo.—Worthington Mower Co. 
h a s opened a s a l e s office and s e r v i c e 
branch at 1505 De Soto Ave., in charge of 
Lou Nobbe, former ly a s s i s t a n t to John D e e , 
m a n a g e r of Worth ington ' s mid-western di-
v i s ion . Nobbe will handle sa les and serv-
ive in the Missouri territory. 



How Mercury, Lead Arsenate 
Control Nitrification 

By PROF. J. W . WHITE 
Pennsylvania Agr icu l tura l Experiment Stat ion 

A STUDY of the bullet ins of the U. S. 
G. A. Green Section concerning rec-
ommendat ions for the development 

and maintenance of turf grasses brings 
out some interest ing facts worthy of con-
sideration. The purpose of th is article 
therefore i s to give my impress ions of cer-
tain recommendations found in these bul-
letins. I trust that what I have written 
will not be taken as destructive criticism, 
but rather as helpful suggest ions that may 
lead to a better understanding of the 
fundamental principles underlying the art 
of greenkeeping and fairway management. 

After a study of the bul let ins in prep-
aration for the first Greenkeepers' confer-
ence at Penn State in 1929. I resolved to 
face the i ssues squarely even though my 
ideas may be entirely contrary to those 
previously presented. Therefore, I wish to 
review in general the recommendations 
given at our Penn State conference in 
1929 and 1930. The exact ing demands of 
the green committees concerning the de-
velopment of a perfect turf, free from 
weeds, lead to recommendations entirely 
contrary to the fundamental principles of 
soil fert i l i ty and which have led to disas-
ter in many instances, especial ly in our 
eastern states. Continuous and excessive 
use of sulphate of ammonia and the ban 
on l ime and phosphorus have been the 
cause of many of our trials and tribula-
tions. T h e evi ls of an extremely acid soil 
are too well known to the soil chemist to 
warrant i t s development as a means of 
weed control, for a soil too acid to grow 
weeds can not support a normal growth 
of turf grasses. The most logical means 
of weed control is through the develop-
ment of a vigorous turf which leaves no 
room for weed invasion. The use of some 
form of phosphatic ferti l izer and lime in 
moderat ion should under proper manage-
ment atta in this end. There is no logical 
reason to believe that golf grasses require 
fundamenta l ly different treatment than is 

accorded those found in lawns and well 
kept pastures. 

Maintaining Right Reaction 
Grasses which are grown under very 

acid conditions and are abnormally stim-
ulated in growth by too frequent applica-
t ions of ammonium sulphate are more sus-
ceptible to fungus disease and other in-
juries than grasses grown under normal 
soil conditions where the plant has the 
opportunity to ass imilate plant food in 
accordance with the fundamental princi-
ples of plant nutrit ion. 

It is our recommendation in Pennsyl-
vania that the soil reaction should be 
maintained approximately between pH 
5.8 and 6.5 and that superphosphate should 
be applied each year and also that if nec-
essary l imestone should be applied at in-
tervals to maintain the proper control of 
excess ive soil acidity. The amounts of 
phosphorus, l imestone and nitrogen to be 
applied naturally varies with soil condi-
tions. An annual application of seven 
pounds of superphosphate per 1,000 sq. ft . 
should be sufficient under average condi-
t ions. If sulphate of ammonia is used as 
the source of nitrogen, l imestone should 
be applied at the rate of 75 lbs. for each 
100 lbs. of ammonium sulphate applied. 
In other words, an annual application of 
11.5 lbs. of ammonium sulphate per 1,000 
sq. ft. requires the use of 8.6 lbs. of lime-
stone. 

At the t ime of Penn State's conference 
it was pointed out that in many instances 
fai lure of turf grasses during the summer 
months was due to the toxic effect of soil 
acidity and not to the invasion of fungus 
diseases. This was proven by the fact that 
mercury compounds even after repeated 
applications failed to restore the turf to 
normal color and vigor. However, an ap-
plication of l ime restored the grasses to 
normal condition. The evils of soil acidity 
brought about by the excessive use of am-



monium sulphate were first noted on poor-
ly drained greens where there occurred an 
accumulat ion of salts. Where it becomes 
necessary to use l ime during the growing 
season it is recommended that l imes tone 
be used rather than hydrated l i m e since 
the latter has a tendency to cake and dis-
color the green whi le l im es tone particles, 
being heavier, work in between t h e grasses 
and ent ire ly disappear from v i e w . 

Effects on Soil Nitrification 
The s ta tement that certain g r a s s e s have 

the abi l i ty to ut i l ize n i trogen in the form 
of a m m o n i a h a s not been en t i re ly accepted 
in this country . In accordance w i t h our 
modern concept ion of plant nutr i t ion , most 
of our economic grasses depend upon soil 
ni trates a s the ir source of n i trogen . The 
abil ity of certain grasses such as those of 
the Agrostis fami ly , which inc ludes the 
bents, to grow under very acid soi l condi-
t ions is at tr ibuted to their ab i l i ty to uti-
lize a m m o n i a instead of n i trates . The 
writer bel ieves that the re la t ive res i s tance 
to ac idi ty of such grasses as those included 
in the Agrostis f ami ly is due pr imari ly to 
the fact that they are s t rong feeders of 
calcium. That is, they have the abi l i ty to 
uti l ize smal l a m o u n t s of ca l c ium in forms 
and amounts unavai lable to o ther grasses 
such as the Poa fami ly w h i c h includes 
Kentucky bluegrass. Under sod condit ions 
such as found on greens, f a i r w a y s , pas-
tures and l a w n s there ex i s t s at all t i m e s 
during the g r o w i n g season a scarc i ty of 
soil n i trates; in other words, n i t ra te s be-
come a l i m i t i n g factor in plant growth. 
This is due to several causes : 

( 1 ) Under sod there ex i s t s keen compe-
t i t ion between the grasses and the soil 
micro-organisms for the ava i lab le nitro-
gen present. The soil micro-organisms 
use, as their source of food or energy , the 
old roots of the grasses, h igh in carbon. 
These soil organ i sms require n i trogen in 
a definite proportion to the carbon assimi-
lated in order to balance the compos i t ion 
of their bodies which, l ike the higher 
plants, contain definite rat ios of carbon 
to ni trogen. 

(2 ) Under condit ion of sod, especia l ly 
in case of greens frequent ly rol led, nitrifi-
cation Is reduced due to poor aerat ion; 
that is, the supply of o x y g e n in the soil 
a tmosphere is insufficient to m e e t the de-
mands of the n i t r i f y i n g organ i sms . 

( 3 ) In case of extreme soi l ac id i ty , the 
act iv i ty of the n i t r i f y i n g o r g a n i s m s is con-

s iderably reduced. Th e opt imum react ion 
for soi l nitr i f icat ion i s between pH 6.0 
and 7.5. 

( 4 ) The presence of a n excess of am-
m o n i u m salts , brought about as the resu l t 
of poor drainage w h e r e large a m o u n t s of 
a m m o n i u m sulphate h a v e been applied, h a s 
been found to reduce nitr i f icat ion. 

T h e r e are m a n y o ther soi l factors w h i c h 
m a y control n i tr i f icat ion such as e x c e s s 
of water , low temperature and the pres-
ence of an excess of so luble organic mat-
ter and certain m i n e r a l salts . Of t h e 
heav ier meta l s m e r c u r y and s i lver h a v e 
the m o s t pronounced effect in reducing t h e 
a c t i v i t y of n i t r i f y i n g organisms . T h e 
effect of these meta l s i s to precipitate t h e 
protop lasms or destroy the cell s t ruc ture 
of soi l micro-organisms. 

Tests Mercury Compound Effect 
In order to ga in fur ther i n f o r m a t i o n 

concern ing the contro l l ing inf luence of 
mercury compounds on the act iv i ty of nit-
r i f y i n g organisms, the wr i ter applied t o 
both an acid and neutra l soil m e r c u r y 
compound c o m m o n l y used for the control 
of brown-patch and o ther fungous d i s e a s e s 
of turf grasses . Th e so i l used w a s taken 
f r o m the a m m o n i u m su lphate plot of t h e 
P e n n s y l v a n i a field e x p e r i m e n t s which had 
rece ived a total of 2.740 lbs. of a m m o n i u m 
su lphate distr ibuted un i formly over a 
period of 47 years. T h i s soil has a pH 
of 4.77. An equal port ion of the s a m e 
soi l w a s treated w i th l imes tone in a m o u n t s 
suff icient to produce a neutral soi l of 
pH 7.0. 

T h e field plot soil in addit ion to am-
m o n i u m sulphate had received l iberal ap-
p l i ca t ions of superphosphate and m u r i a t e 
of potash during the period of the field 
exper iment . In addi t ion to the m e r c u r y 
compounds , lead a r s e n a t e used for the con-
trol of grubs w a s a lso inc luded in the nit-
r i f icat ion studies . One-half of each soi l 
w a s treated w i th a m m o n i u m su lphate a t 
the rate of 226 lbs. per acre or 5.2 lbs. per 
1,000 sq. ft . of soi l . T h e exper iment w a s 
conducted for a period of two weeks . T h e 
table herewi th s h o w s the rate of applica-
t ion of mercury and arsen ic c o m p o u n d s 
and the total ni tr ic n i t rogen produced in 
case of each treatment . 

A s tudy of the r e s u l t s shown in t h e 
above table brings out the fact that on t h e 
u n l i m e d soil , parallel to the cond i t i on 
found on m a n y greens and fa i rways of o u r 
eas tern golf courses , m e r c u r y has cons id-



Effect of Mercury C o m p o u n d s and Arsenate of Lead on Soil Ni t r i f icat ion. 
Results expressed as parts per million of nitric nitrogen produced in 14 days. 

Unlimed Soil Limed Soil 
pH 4.77. pH 7.02. , Totals-

Materials used and rate per No No 
1,000 sq. ft. of soil. Aram. Amm. Amm. Amm. No 

Sul. Sul. Sul. Sul. Lime. Limed. 
Untreated soil 55 43 58 41 98 99 
% lb. bichloride of mercury 41 25 61 38 66 99 
2 lbs. bichloride of mercury 44 26 61 41 70 102 
Vz lb. calomel 46 30 52 38 76 90 
2 lbs. calomel 46 21 58 44 70 102 
1 lb. semesan 55 34 56 37 89 93 
3 lbs. semesan 45 2S 60 38 73 98 
11% lbs. arsenate of lead 59 45 62 40 104 102 
46 lbs. arsenate of lead 94 44 66 38 138 104 

erably reduced the ac t iv i ty of the nitr i fy-
ing organ i sms . Arsenate of lead, on the 
other hand, has s t imulated the production 
of soi l n i t ra tes in case of each soil. The 
addit ion of l ime, however, has e l iminated 
the in jur ious effect of the mercury com-
pounds as shown from the fact that on the 
unl imed soil the three mercury compounds 
reduced nitrif ication on an average of 
25% compared to only 1.5% on the 
soi l w h i c h had received l imestone . The 
reduct ion of nitrif ication in case of each 
of the three mercury compounds used w a s 
as fo l lows: bichloride 31%, calomel 26% 
and s e m e s a n 17%. Arsenate of lead in-
creased nitrif ication on the unl imed soil 
40% and on the l imed soil 5%. 

Shows Lime Need 
In addi t ion to the factors a lready men-

tioned w h i c h may reduce the supply of 
avai lable ni trates in the soil, w e now learn 
that mercury compounds used for the con-
trol of f u n g o u s d iseases a lso produce an 
injur ious effect on n i t r i f y i n g organisms 
in acid so i l s . The addit ion of l ime, how-
ever, has been shown to overcome th is 
toxic effect. The resul ts of th i s experi-
ment are presented to you w i t h no idea 
in mind of d iscouraging the use of com-
pounds of mercury necessary to combat 
fungous d i seases of turf grasses , but rather 
to call to your attent ion the fact that such 
mater ia l s m a y reduce the avai lable nitro-
gen of the soi l , especial ly in case of those 
so i l s w h i c h are in need of l ime. 

The s low recovery of grasses , of ten 
noted fo l l owing repeated appl icat ion of 
fungic ides , m a y be due to the reduction in 
the supply of avai lable n i t rogen in the soi l 
as the resu l t of injury to n i t r i f y i n g or-
ganisms . 

In conc lus ion may I say that today we 
are fac ing a new era in the sc ient i f ic man-
agement of greens and fa irways . The 
greenkeepers are turning to their s tate 

agricultural exper iment stat ions for ad-
v i ce gained as the resul t of m a n y years of 
care fu l research. The soil chemist , t h e 
pathologist and the plant breeder are join-
i n g hands in an effort to aid those respon-
s ible for the development and mainte-
nance of our Amer ican golf greens a n d 
fa irways . The resul ts of var ious turf 
grass exper iments ini t iated by the Uni ted 
S ta tes Department of Agriculture are be-
g i n n i n g to bear frui t . Art and science, 
theory and practice are going forward 
hand in hand and there should be no con-
flict between them. 

Illinois Pros Entertain Club Officials 
at Meeting 

FOR their first m e e t i n g of the year, the 
I l l inois P. G. A. on April 20 put over a 

novel and valuable s tunt by inv i t ing c lub 
officials to s i t w i th t h e m for an e v e n i n g 
and learn the many ways in which pros 
expect to serve their clubs better in 1931 
than ever before. 

A m o n g the speakers were J i m Wilson, 
pro at Ravis loe and president of the local 
body, who told of the association's a i m s 
for the year; Albert R. Gates, administra-
tor of the nat ional P. G. A., w h o g a v e 
thè latest news of that organizat ion; 
George Laadt, c h a i r m a n of the Chicago 
Junior Assoc iat ion of Commerce tourna-
m e n t committee , w h o described the J. A. 
C.'s progress toward sponsoring a Chicago 
$10,000 open tournament th i s s u m m e r ; 
and Bob Harlow, manager of the P. G. A. 
tournament bureau, w h o gave a resume of 
the winter circuit . 

A s an addit ional feature, the s low mo-
t ion reels of Jones, Vardon and Joyce 
Wethered were presented. 

The meet ing w a s the first of i ts type 
ever attempted by the I l l inois P. G. A. 
and the resul ts indicate more to come. 


