
Progress in Control of N e w 
Pest, the Stinkworm 

By J. C . SCHREAD 
Connecticut Agricultural Eiperimpnt Station 

The discovery within recent years that 
the e a r thwo rm Phere t ima hupeiensis, 
Michaelson lOr ienta l ea r thworm. "S t ink -
w o r m " ) is a nuisance because of the 
mounds it casts on golf course g reens in 
the eastern and northeastern par t of the 
Un i ted States st imulated interest in its 
habits, abundance and control. There is 
little publ ished in format ion on the subject . 

F l eming and Had l ey reported the use of 
D D T at the high degree level of 100 
pounds of actua l toxicant per acre with 
scant success a s a control measure. Since 
then D D T has been used by them at 1000 
pounds per ac re w i th no control resulting. 
In addition they discussed unpublished re-
ports to the ef fect that a t a country club 
near Rye. N . Y , , t reatments fo r several 
years w i th excessive amounts of lead 
arsenate, calomel, mercuric chloride, mow -
rah meal and other mater ia ls commonly 
used to control e a r thwo rms g a v e negat ive 
results w h e n appl ied to the Oriental 
species. Scott and Sons Co. published a 
brief statement abou t the use of P a r a -
thion, Ch lo rdane and Toxaphene by 
Schread In 1948 in an ef fort to suppress 
the e a r thwo rm at S tamford , Connecticut. 

B a k e r made a tudy of the ef fect D D T 
sp r ayed on fo l i age had on e a r thwo rms 
(not the Or ienta l species) when they 
d r a g g e d the fal len fo l i age Into their bur -
r o w s fo r food. Observat ions were made in 
a dense stand of elm trees at Columbus, 
Ohio, sp rayed in September , 1944, w i th a 
0.25 per cent D D T emulsion. Ea r l y in the 
f o l l ow ing sp r ing 11945) it w a s seen in the 
sp r ayed block that v i r tua l ly no leaves had 
been d r a g g e d into e a r t h w o r m burrows , 
w h e r e a s in the untreated b locks prac-
t ical ly all the fa l len leaves had disap-
peared . A count to a depth of 5 Inches 
s h o w e d 27 w o r m s to be present per 2 
s q u a r e feet In the sp rayed plots and 95 in 
the unsprayed. B y late M a y most of the 
l eaves In the sp r ayed b locks had been 
r emoved b y the w o r m s . 

I l i 'Kln S t i n k w o r m Contro l 

T h e persistence of the pest in golf 
course turf in the N e w Y o r k metropolitan 
a r e a and the fut i le e f for ts of g reenkeepers 
to eradicate the pest led to the request, 
in July, 1948. by a committee represent ing 
the golf Interests of N e w York , N e w Jer-
sey and Connecticut that the Connecticut 

Ag r i cu l tu ra l Expe r iment Stat ion under-
take a p r og r am of research a imed at the 
development of eff icient control measures . 
A fund lo help support this w a s contri-
buted by golf clubs and individuals In N e w 
Y o r k , N e w Jersey and Connecticut 
through this Committee, T h a n k s a r e due 
also to A r t h u r W , T w o m b f y . g reenkeeper 
at Pelhatn ( N . Y . I and Mr . U o y d Stott, 
g reenkeeper at W o o d w a y CC . Stamford , 
Conn, f o r their most va luab le assistance 
since the initiation of the project. 

A l though w e are here concerned with 
the suppression of this w o r m on gol f 
courses, it m a y wel l be a va luab le addi -
tion to the f a u n a of this par t of the coun-
try, as, genera l ly speaking, e a r thwo rms 
a r e beneficial and not by any means in-
jurious. F r om the standpoint of crop pro-
duction the e a r thwo rm is undoubtedly the 
most desirable and beneficial f o r m of ani -
ma l l i fe in soils. 

The effect on soil ferti l ity involves the 
physical and chemical nature of ear th -
w o r m casts and the pattern of bu r r ows In 
the soil. In r ega rd to the fo rmer , Lunt 
and Jacobson have discussed the chemical 
composition of e a r thwo rm casts and re-
v iewed the l i terature on the subject . They 
include an analysis by Puh of soil and 
w o r m casts caused by Phe re t ima buccu-
lenta. Th i s indicates a Signif icantly g r e a t -
er amount of nitrogen, phosphorus and 
potash a s compared to the parent soil. 

The effect of the appl icat ion of certain 
insecticides on the population of this w o r m 
is interesting, not only f r om the v iew-
point of suppress ing its abundance , but 
a lso as a source of Information as to wha t 
m a y happen to these w o r m s in a reas 
where the Insecticides have been applied 
fo r the control of certain pests. It must 
be remembered , however , that the highest 
dosage level required to control alt sur -
f ace and subsur face insect pests is con-
s iderably less than that necessary to de-
stroy Or ienta l ea r thworms . 

I tint rl but ton and Method of Spread 

Phere t ima is the largest and most diff i -
cult. taxonomical ly , of all e a r thwo rm 
genera , be ing reported to contain 180 
known species distr ibuted in the Orient 
f r o m China and Japan souther ly through 
the M a l a y Peninsula and into India. P . 



hupeiensis is be l ieved to have g a ined en-
t rance into the U n i t e d S ta tes a n u m b e r of 
y e a r s a go , p e r h a p s via exotic p l ant m a -
teria ] bal led a n d b a g g e d or in the roots 
of p lants f r o m wh i ch the soil w a s re -
moved pr ior to sh ipment . 

F o r 15 y e a r s there have been repor t s of 
the occur rence of the species in gol f 
course g r e e n s in the eastern p a r t of the 
country . D u r i n g this t ime it has mu l t i -
plied and sp r ead until, a t the close of the 
s u m m e r of 1949, it w a s k n o w n to occur 
f r o m S t a m f o r d . Conn. < the only p lace It 
has heen f o u n d in the S t a t e ) south a l o n g 
the A t l a n t i c coast to M iami , F l a . H o w -
ever, it is most a b u n d a n t in W e s t c h e s t e r 
County , N . Y . , w h e r e a b o u t one-ha l f of the 
52 go l f courses w i th in a r ad ius of 25 miles 
of N e w Y o r k C i t y a r e infested. 

T h e method of s p r e a d in this country is 
not definitely known . It is be l ieved to be 
t r anspo r ted f r o m p lace to p lace in the 
m o v e m e n t of soil, topdress ing , p l an t s and 
sod. T o a l imited ex t en t m o w i n g a n d 
other g o l f c ou r s e equ ipment and the 
c leated shoes of go l f p l aye r s m a y distr i -
bute smalt w o r m s wh i ch adhere to them, 
espec ia l ly w h e n p icked up w i th w e t f r e s h -
ly m o w e d g r a s s or in mud . 

Ili'Hcription of Slink worm 
P h e r e t i m a hupe iens i s w a s descr ibed by 

Michae l son in 1895. Ind iv idua l s v a r y in 
l eng th f r o m 150 to 222 mm. T h e d i amete r 
is usua l l y 5 m m . " C o l o r in l i fe is l i ght 
g r een on dorsa l side, g reen ish buff on an-
te r io r do r sum, l i ght g r een on poster ior 
do r sum, purp l i sh g r een a l o n g do r so -me -
d ian line, l i ghter a r o u n d setal zone ; g r e y -
ish pale vent ra l l y , C l l te l lum mi lky or 
l i ght choco late . " 

A n exhaust ive s t u d y of the l i fe h is tory 
and hab i t of P . hupeiens is has not been 
completed . I t a p p e a r s , however , tha t there 
m a y be m o r e than one genera t ion a year . 
T h e ra te of increase is high, p r o b a b l y 20 
o r more ind iv idua l s pe r cocoon f e g g cap -
su l e ) . T h e a n i m a l occur red In al l soils 
e x a m i n e d and in al l a r e a s of go l f courses 
w h e r e e xcava t i on s w e r e made to deter -
mine distr ibut ion a n d populat ion. Th i s 
includes g reens , tees, f a i r w a y s , r oughs and 
g r a s s nu r se ry p lots w h e r e d i g g i n g s w e r e 
made to depths of 41 inches. 

T h e populat ion of w o r m s in a go l f 
course va r i es f r o m a scattered f e w or 
none in s a n d y and g r a v e l l y soi ls (mos t l y 
r o u g h s ) of r e l a t i ve ly l ow fert i l i ty and 

w a t e r ho ld ing capac i ty to g r e a t e r den -
sities in f a i r w a y s , tees and g r e e n s of 
h i ghe r o r g a n i c m a t t e r a n d mois ture con-
tent. I t Is present in g r ea t e s t a bundance 
in g r e e n s w h e r e the o r g a n i c matter , f e r -
ti l ity and mo i s tu re are h ighest . 

W e a t h e r permitt ing , P . hupeiens is m a y 
su r f ace , cast, or do bo th du r i ng al l f o u r 
seasons of the y e a r in the N e w Y o r k 
met ropo l i t an a rea R e c o r d s a r e ava i l ab l e 
re lat ive to t remendous cas t ing , F e b r u a r y 
20. 1949, on a n A l d r i n t rea ted g r een 
I D e c e m b e r 3, 1949) a t the P e l h a m CC . 

A i r t e m p e r a t u r e of 60° F . or better 
( p r e f e r a b l y 70® F . or a b o v e ) at the t ime 
of or subsequent to mode r a t e o r h e a v y 
rain and h igh humid i ty wi l l b r i ng the 
w o r m to the s u r f a c e of the g r o u n d w i t h 
v i r tua l l y no cast ing . U s u a l l y , a bundant 
cas t ings a r e not seen unti l a f t e r rain has 
fa l l en du r i ng the d a y l i g h t a n d night hours 
or n i ght hou r s on ly of the p rev ious day . 
C a s t i n g m a y then cont inue each d a y 
t h e r e a f t e r p rov id ing the t e m p e r a t u r e and 
humid i ty remain su f f ic ient ly high. Re -
peated p e r f o r m a n c e s a r e doub l y a s su red 
du r i ng a r a iny season w h e n s t o rms occur 
severa l t imes a w e e k , pa r t i cu l a r l y dur ing 
the s p r i n g and a u t u m n . W h e n condit ions 
a r e Ideal, c a s t ing Lakes p lace repeated ly 
du r i ng the day l i gh t hours , a hab i t pecu l ia r 
to the species and not a p p a r e n t a m o n g 
nat ive e a r t h w o r m s . C o n t i n u o u s produc -
tion of casts in g r e a t a b u n d a n c e <25,000 
to 30,000 in 5,000 sq. f t . ) , r equ i r ing re-
peated at tent ion to r emove them f r om the 
go l f g r eens , m a y occur du r i ng per iods of 
f a v o r a b l e wea the r . 

B a s e d on the a v e r a g e w e i g h t of d ry 
cas t ings of 0.485 g r a m s each (100 cast -
ings taken at r andom f r o m a gol f course 
g r e e n ) an a t t e m p t w a s m a d e to es t imate 
the w e i g h t of soil pe r g r een of 5,000 sq. 
f t . and a l so per a c r e that m a y be cast 
once or severa l t imes in 24 hours by 
va r ious w o r m pop, densit ies ( T a b l e 1 ) . 

C o m p u t i n g the w e i g h t of cas t ings f o r 
an a v e r a g e of 15 w o r m s pe r sq. ft., w h e n 
three c a s t i n g popu la t ions occur in 24 
hours the w e i g h t of d r y soil cas t on 5,000 
sq. ft. of g r een w o u l d be 240.30 lbs.; on an 
a c r e 2,065.5 lbs. W h e n this occurs once 
a w e e k d u r i n g the sp r ing and a u t u m n 
118 w e e k s ) the m i n i m u m w e i g h t of cas t -
ings pe r 5,000 sq. ft, g r e e n in one y e a r 
w o u l d be 2,18 tons, pe r a c r e 18.58 tons. 
U n d e r such condit ions the tur f cannot be 

TABLE 1. WEIGHT OF WORM CASTINGS 

N o . C a s t i n g s 
per 1 sq. f t . 

P e r A v e r a g e S ize G r e e n 
5,000 sq. f t . P e r A c r e 

1 5.34 lbs, 45.9 lbs. 
5 26.70 lbs. 229,5 Ihs. 

15 80,10 lbs. 688.5 lhs. 
25 133.50 lbs. 1147.5 lbs. 



kept in the consistently good p l ay ing con-
dition desired. The sur face o f the turf 
a ssumes a muddy discoloration, obstruc -
tions to accurate "putting develop, and the 
g a m e of golf is mater ia l ly interfered with. 
This means costly maintenance. 

A n exception to the usual pattern of 
cast ing prevai led dur ing latter part of the 
spr ing and first ha l f of the fall of 1949, 
Despite unseasonable high temperatures 
and humidity plus periodical w a t e r i n g of 
greens, extended droughts dur ing these 
two seasons prevented su r f ac ing or cast -
ing by the s t inkworm. A l t h o u g h Infested 
greens are wa t e r ed fo r a short time each 
day dur ing periods of lessening precipita -
tion, abundant cast ing on the su r f ace of 
the green wil l not take place unless 
moderate to heavy ra in fa l l occurs. L i g h t 
rain of short durat ion or drizzle appear 
to have no g r e a t e r influence on compel -
ling the an imal to su r f ace than artificial 
wa te r ing . Excess ive wa te r ing of an in-
fested turf a r e a dur ing periods of high 
temperature and humidity wil l encourage 
more cast ing activity than m a y be ex-
pected w h e n modera te w a t e r i n g Is done. 

Beg inn ing w i th the sod of Initial level 
d igg ings va ry ing In depth f r om 22 to 41 
inches examinat ions w e r e made dur ing the 
s u m m e r in f a i r w a y s , roughs and greens 
to provide in format ion re lat ive to the 
abundance and location of the s t inkworm. 
In soil "bone d r y " to a depth of 20 Inches, 
it could not be found. H o w e v e r , at sub-

sequent moisture laden levels it w a s 
present. N a t i v e e a r t h w o r m s CAUolobo-
phora cal ig inosa vars. pall id and dark, A . 
chlorotlca, A . longa, E isen ia rosea, L u m -
brious terrestris I we re taken f r om the 
dry soil a t virtual ly all depths f r om the 
sod to the 20 inch level Inclusive. 

Control 
A number of chemicals w e r e used ex-

per imenta l ly to reduce the w o r m popula-
tion in greens, most ly a t P e l h a m CC , They 
were appl ied as dusts, we t table powders 
and emulsions. The latter g r o u p g a v e 
best results. W h e n used a s 2.5 and 5 per 
cent dusts, the mater ia ls w e r e mixed wi th 
MUorgan i t e as a diluent to fac i l i tate dis-
tribution. The wet tab le powders w e r e ap -
plied in 15 to 50 ga l lons of wa t e r per 
5,000 sq. ft . of turf and the emulsions in 
50 ga l lons of wa t e r per 5,000 sq. ft . A 
sp raye r mounted with t w o 50 ga l lon tanks 
w a s used to m a k e the treatment. P re s -
sure a t the pump w a s maintained at 400 
pounds. Immediate ly f o l l ow ing all t reat -
ments the turf w a s soaked wi th fresh 
water . This w a s a lso done on the two 
succeeding days, 

P A R A T H I O N : On M a y 13, 1948, sub -
sequent to heavy rain on the previous 
day, a 5,000 sq, ft . putt ing g reen infested 
wi th s t inkworm est imated to be 20 per 
sq. f t . ) a t W o o d w a y CC , w a s treated wi th 
10 pounds of 25 per cent wet tab le P a r a -
thion a t the rate of 21.50 pounds of tech-

(Continued on (rage H2) 

L I G H T N I N G O N OFFENSE AT NOTRE DAME 
C h a t Keeley, pro at Un i ven i t y of N o t r e Dame's Burke course at South Bend, ind. . sent us this 
p ic tu re of hit e igh th green t o p r o * * that l i gh tn ing strikes wi th the same fo rce as the university's 
cha rg ing f oo tba l l l inemen. There w a t no pole in the cup when l igh tn ing struck. The cup was II/4 In. 
below the surface and sod was blown ou t at the same dep th . Sod was rep laced and no signs of 

the damage now are ev iden t . 



M O R E C O V E R A G E PER D O L L A R 
With 

NELSON 
SILVER TOP 

VALVES 

These quick coup l i ng Silver 
T o p valves specs! w o r k and 
save labor . Ava i lab le in 
capacities up to 12S gallons 
per miaure. 

R A I N BIRD 
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S P R I N K L E R S 

Rain Birds are simple, rug-
ged and Trouble.free. Full 
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capacities up to US iall imt 
per tn inure. 
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fosf of Denver 

L. R. H t H O H MFC. CO., INC, PEORIA, ILL 
Oenver West 

RAIN BIRO SPRINKLER MFG. CORP., GlENDORA, CALIF. 

CONTROL OF STINKWORM 
(Continued from page 40) 

nica l t o x i c a n t p e r ac re , T h e tu r f w a s then 
s o a k e d w i t h w a t e r . D u r i n g the s u c c e e d i n g 
t w o w e e k s 50 to 60 p e r c en t of t he e a r t h -
w o r m p o p u l a t i o n w a s d e s t r o y e d . 

O n M a y 25 a s e c o n d t r e a t m e n t of 5 
p o u n d s of 25 pe r cent w e t t a b l e p o w d e r 
w a s a p p l i e d t o the g r e e n in 16 g a l l o n s of 
w a t e r p r o v i d i n g 10.75 p o u n d s o f t e chn i ca l 
P a r a t h i o n p e r a c r e . C o u n t s of c a s t i n g s on 
J u n e 1 s h o w e d t h a t 70 pe r c en t of the 
o r i g i n a l p o p u l a t i o n h a d d i s a p p e a r e d . D u r -
i n g the s e c o n d w e e k of June , h o w e v e r , a 
s l i g h t i n c r e a s e in c a s t i n g p o p u l a t i o n de -
ve loped , d u e p e r h a p s to r e p r o d u c t i o n of 
t he s p e c i e s in M a y . 

T h e g r e e n w a s a g a i n t r e a t e d on J u n e 8 
w i t h 14 p o u n d s of 25 p e r c en t w e t t a b l e 
p o w d e r in 16 g a l l o n s of w a t e r p r o v i d i n g 
30.1 p o u n d s of t e chn i ca l c h e m i c a l pet-
a c r e . T w o d a y s l a t e r the g r a s s WHS v i s i b l y 
s c o r c h e d . T h e I n j u r y w a s s u p e r f i c i a l , 
h o w e v e r , a n d r e c o v e r y w a s o b t a i n e d in 10 
d a y s . A c c r u e d r e d u c t i o n in s t i n k w o r m 
p o p u l a t i o n a p p e a r e d to b e 75 to 80 pe r 
cent hy J u n e 20. 

A f o u r t h a n d final t r e a t m e n t w a s a p -
p l i ed t o the g r e e n o n J u n e 24 u s i n g 15 
p o u n d s of 25 pe r cent w e t t a b l e p o w d e r in 
10 g a l l o n s of w a t e r p r o v i d i n g 32.25 p o u n d s 
of t e chn i ca l P a r a t h i o n pe r a c r e . D e s p i t e 
h e a v y w a t e r i n g , s e v e r e b u r n i n g o c c u r r e d 
f r o m w h i c h m o s t o f the g r a s s d id not r e -
c o v e r f o r a month . S i x t y - o n e sq. f t of 
tu r f r e q u i r e d r e p l a c e m e n t ' C a s t i n g c o u n t s 
p r i o r to the l a s t t r e a t m e n t a p p e a r In 
T a b l e 2 on nex t p a g e . 

C o m p a r e d w i t h the in i t ia l p o p u l a t i o n of 
M a y 13 c o u n t s m a d e J u n e 25) s h o w e d 97.1 
p e r c en t r e d u c t i o n to h a v e b e e n o b t a i n e d . 

F o l l o w i n g the co l l ec t ion of 1000 w o r m s 
f r o m the s u r f a c e of t he g r e e n in e a r l y 
O c t o b e r n o t h i n g f u r t h e r w a s s e e n of the 
e a r t h w o r m p o p u l a t i o n unt i l M a y 5, 1949, 
w h e n 15 c a s t i n g s a n d 4 w o r m s w e r e 
coun ted . O n M a y 23, 6 w o r m s s u r f a c e d 
b u t no c a s t i n g s a p p e a r e d . N o t w i t h s t a n d -
i n g the o c c u r r e n c e p e r i o d i c a l l y of o p t i -
m u m w e a t h e r cond i t i ons f o r m a x i m u m 
s u r f a c i n g a n d e a s t i n g d u r i n g the r e m a i n -
d e r of 1949, no f u r t h e r s t i n k w o r m a c t i v i t y 
t ook p l a c e on the p u t t i n g g r e e n a t W o o d -
w a y . 

T u r f s a m p l e s w e r e a s s a y e d f o r P a r a -
thion, T h e r e s u l t s a r e t a b u l a t e d tn 
T a b l e 4 on p a g e 84. 

Available for fall delivery! 
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PRO GRIP LIQUID ROSIN 
PRO GRIP REJUVENATOR 

JUST WHAT YOU'VE BEEN LOOKING FOR TO 
GET THAT TACKY FEELING. 

Sold through oil Country Club Pro Shops 

MANUFACTURER'S SPECIALTY CO., INC. 
2736 Sidney St. St. Loaii 4, Mo. 

T A B L E 2. COUNTS M A D E J U N E 24 

Heavily Infested Lightly Infested 
Areas of Green Areas of Green 

No, Castings per 100 sq. ft. No. Castings per 100 sq. ft. 
100 57 
200 30 
147 53 
95 42 

112 29 

130.8 Av. 42,2 Av. 
Combined average per 100 sq. ft. of green 86.5 
Average per one square foot 0.86 

On June 29 casting counts were again taken in the above areas t Table 3). 

T A B L E 3. COUNTS M A D E J U N E 28 

Heavily Infested Lightly Infested 
Areas of Green Areas of Green 

No. Castings per 100 sq. ft. No. Castings per 100 sq. ft. 
99 38 

100 21 
53 42 
86 33 

103 32 

88.2 Av. 29.2 Av. 
ujmoinea average per iuu sq 
Average per one square foot 

58.7 
0.58 
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venting accidents, toys Dot (no kinkij, thicker cushion, dote I y 
woven for firmer (eating. ^ ^ f c y ^ g y 

Immediate delivery on popular sites, send specification!. MERCHANTS TIRE CO. 3710 W a s h i n g t o n a v i . s t . l o u i s J , 
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You' l l i m p r o v e your course 

with SKINNER irrigation 
I n d i v i d u a l uni ts or comple te " t o e 10 g r e e n " 
systems. Precis ion mode o f bross, b ronze 
a n d stainless steel por ts l o assure depend* 
a b l e pe r f o rmance for years. W r i t e today f o r 
spec i f i ca t ions . THE SKINNER IRRIGATION 
C O . , 4 1 5 C o n o l St., TROY, O H I O 

' P i o n e e r a n d L e a d e r in I r r i g a t i o n f o r N e a r l y H a l f a C e n t u r y " 

TABLE 4. TI KI SAMPLES ASSAYED FOK PARATHION 
C o m p o s i t e S a m p l e s T a k e n 

July~14, 1948 
S e p t . 30, 1948 
D e c . 8, 1948 
M a r . 24, 1948 
S e p t . 12, 1949 

A L D R I N ( C o m p o u n d 1 1 8 ) : T w e n t y - f i v e 
p o u n d s of A i d r i n , 2.5 p e r cent dus t , w a s 
a p p l i e d to a s m a l l a r e a in A u g u s t , 1948, 
a t t he r a t e o f 5.0 p o u n d s of t echn ica l t o x i -
c a n t p e r acre . A f o l l o w - u p t r e a t m e n t of 
11 p o u n d s o f a c t u a l t o x i c a n t p e r a c r e w a s 
m a d e in e a r l y O c t o b e r . N o i n j u r y to the 
g r a s s r e su l t ed f r o m the u s e of t he c o m -
p o u n d : i t d id, h o w e v e r , s t i m u l a t e the 
e a r t h w o r m s t o a b n o r m a l c a s t i n g a c t i v i t y 
a t t h a t t ime . In m i d - A p r i l , 1946, s u b s e -
q u e n t to h e a v y ra in , n o c a s t i n g s o r w o r m s 
a p p e a r e d on the g r e e n . A t the s a m e t ime 
u n t r e a t e d g r e e n s w e r e c o v e r e d w i t h c a s t -
ings . S e v e r a l w e e k s l a te r ( M a y 31 5,000 
w o r m s w e r e c o l l e c t e d f r o m the t r e a t e d 
g r e e n . O n M a y 9 a th i rd A l d r l n t r e a t -
m e n t w a s m a d e , u s i n g 3 p o u n d s of 25 pe r 
c en t w e t t a b l e p o w d e r p e r 1,000 sq. f t . s o 
a s to p r o v i d e 32 p o u n d s of t echn ica l t o x i -
c a n t p e r a c r e . F r o m then on the p o p u l a -
t ion dec l ined g r a d u a l l y . O c c a s i o n a l l y d u r -

P p m . P a r a t h i o n in t o p inch of soil 

3 0 0 
15.0 

4.9 
3.4 
3.1 

ing a u t u m n w h e n f a v o r a b l e w e a t h e r c o n -
d i t i ons p r e v a i l e d , a f e w c a s t i n g s a n d 
w o r m s a p p e a r e d o n the g r e e n , 

C H L O R D A N E : C h l o r d a n e 5 p e r c en t 
d u s t a t the r a t e of 20 p o u n d s p e r 1,000 
sq. f t . a n d 2 p o u n d s of 50 p e r cent w e t -
t a b l e p o w d e r p e r 1,000 sq, f t . w e r e a p p l i e d 
to i n f e s t e d g r e e n s in J u n e a n d Ju ly , 1948. 
In b o t h i n s t a n c e s t h e r a t e w a s 44 p o u n d s 
of t e chn i ca l c h e m i c a l p e r a c r e . T h e dust 
t r e a t m e n t s s h o w e d v i r t u a l l y n o r e d u c t i o n 
in i n f e s t a t i o n d u r i n g the r e m a i n d e r of 
t he s e a s o n . 

T h r o u g h o u t the s u m m e r v e r y l i tt le d i f -
f e r e n c e in c a s t i n g p o p u l a t i o n s cou ld b e 
s e e n w h e r e the w e t t a b l e p o w d e r w a s 
used . H o w e v e r , b y l a t e a u t u m n It a p -
p e a r e d tha t the n u m b e r of w o r m s in the 
t r e a t e d g r e e n s w a s c o m p a r a t i v e l y l o w in 
c o n t r a s t to c h e c k g r e e n s w h i c h w e r e u n -
p l a y a b l e d u r i n g p e r i o d s of w e a t h e r f a v o r -
a b l e f o r c a s t i n g . O n M a y 3. 1949, 1,500 
w o r m s w e r e co l l ec ted f r o m 10,000 sq, f t . 

LIQUA-VITA 
The complete Liquid Fertilizer for Golf Greens 

Turf Special 12-8-4 Regular 4-9-7 
Plus all Trace Claimants 

its use on 700 golf courses (as long as 5 years on some] has proved its value 

as a greens fertil izer. Greenkeepers are enthusiastic over results. I t doesn't 

burn — c u t s labor costs — is easy to apply. 

A trial will convince yoe. 

AMERICAN LIQUID FERTILIZER CO., Inc. bo. no. 267, Mori.no, o 



of turf treated with 50 per cent wettable 
Chlordane in 1948. On this date the areas 
were retreated at the rate of 44 pounds 
of technical Chlordane per acre, It was 
observed that most of the worms that 
surfaced during the summer and fall did 
not return to the soil but died on the 
surface of the greens. Consequently there 
were only a few castings and worms on 
the greens in late autumn at times when 
untreated turf was literally covered. 

E M U L S I O N S : During the spring, sum-
mer and autumn of 1949, Chlordane. A l -
drin 118 and Dieldrin 497 emulsions were 
applied to Oriental earthworm infesta-
tions so as to provide 40 pounds of tech-
nical Chlordane and 30 pounds of tech-
nical Aldrin and Dieldrin per acre The 
emulsions were diluted in 50 gallons of 
water applied per 5,000 sq. ft. The areas 
were soaked with fresh water Immediately 
following treatment and in most instances 
once a day for two subsequent days. 
Despite strong sunlight, high temperature 
and humidity, especially when the sum-
mer treatments were made. Injury to 
grass occurred on only one occasion in 
mid-July. Proper handling of the green, 
however, brought the turf back to normal 
in 10 days. 

Destruction of stinkworm populations 
by emulsions was I in contrast to the use 
of dusts and wettable powders at much 
higher dosage levels) remarkably fast. 
Worms surfacing during rainy weather 
died on the turf by the thousands. It was 
estimated on July 10 that there were 
20.000 to 35.000 dead and dying worms 
per green lav, 5.000 sq, ft . ) where the 
emulsions had been used but none on the 
check greens. 

On October 31, following heavy rain and 
high temperature on the previous day, 

Always A full stream o f cool 
water fresh Irorr wat f . ml ' - , 

MURDOCH Outdoor Printing 
Fountain! and Hydra M i 

No stale water or stingy drink. 
The Murdoch Mfg . t Sap. Ca . 

C i n c i n n a t i 5, O h i o 

L i ftwt — * 

t r HENRY >J G O L F 
B A L L WASHERS 

An Jf yeor record of carefree service proves the popularity el itl 

practical design and the lotting qualities of its sturdy construction 

HEAVY GAUGE, UNBREAKABLE PRESSED STEEL, RUST PROOFED 

SLOP-PROOF: saves players' clofhet and tempers 
, . . SAVES TIME: it's quicker, more thorough and 
easier , . . SAVES C O V E R PAINT: It het no scour-
ing brittle brushes . . . SAVES REPLACEMENTS: 1ft 
cleaning until do not rot or warp and its cleaning 
chamber it rust-proofed pressed steal. 

Quie t - Trim • Tidy - Easily drained and refilled 

Allan Set Screws make them theft proof. 

A. C. SCHENDEL, Di i tr lbufor 
HENRY G O L F BALL WASHER 

WAUKESHA S. W I S C O N S I N 

BALL WASHER »II .7S 
Tee Data Plata $ 1.25 
Waste Cont'nr % 2.35 

H E N R Y T I E E N S E M R L E 
• 'th Rail Wether , Tee 
Data Plata and Wat te 
Container t i t . I S 

Send score card when 
ordering Tee Data Rlafas. 

PRICES F. O. B 
Woulretho 5, Wit , 

HELP PREVENT jDOfT WITH A 
BROWN PATCH / M f C L A I M 

k P O W E R 
w o n s p i K E R t 

PERFORATOR 
Man? courses now depend-

in! an their MrtTain Spiker. to 
help keep Hniwn Patch down to 
knrcal point. Ixim coal saved tnan> 
liror* fry funi ldde end frrtiLiier 
economy, it reaSj- worVjs 

Mcclain SpiLers nu* available m both Hind and 
rr modrlv Separate Itower Uish Buy he 

aLUrhcd to jour present Spiker If you now 
have m r Hand Out ft I. TMs k hi* nr »s 
and ihe I t n i r . 1 help offered Golf 
C o * r a t • 
la a l en t 
t i n e . 

Write 
for 

Ijlrrmture 
Today. 

MrtTain 
Brothers 

Company 

CaMon, 
Ohio 

N o 18 
3 S 6 
P a r 4 



STOLONS! STOLONS! STOLONS! 
of 

CI ARLINGTON — CT9 CONGRESSIONAL 
U. 3 BERMUDA 

For Fall af 1950 Delivery 
G r o w n in coopera t i on with U.S.G.A. Green 

Sect ion, 

Pure a trains. Weed tree. 

Wri te for prices. 

HENRY C. GLISSMANN & SON 
4705 CASS ST. OMAHA, NEB. 

w o r m s and cast ings appeared on all un-
treated greens. None , however , we re seen 
on greens sa turated wi th emulsions. 

M a n y additional exper iments were car -
ried on a t P e l h a m dur ing 1949. One ma-
terial show ing promise w a s L indane ap-
plied a t the rate of 10 and 20 pounds of 
the pure g a m m a isomer per acre. The 
chemical w a s used separate ly and in con-
junction with emulsions. Ba re l y notice-
able scorching of the g r a s s occurred when 
the toxicant w a s used alone. In combina-
tion with other mater ia ls in jury w a s much 
more severe. S t inkworm populations de-
clined rather rap id ly in the presence of 
L indane. The chemical is be ing used in 
more extensive experiments, the results of 
wh ich will be reported at a later date, 

Gea rphos has been applied to Infested 
turf a t the rate of 8.5 pounds of technical 
chemical per acre. Resu l t s of the use of 
this mater ia l wi l l not be avai lab le until 
1950. 

Conclusion!! 
It appea r s f r o m the results of excava -

tions made at S t amfo rd , Conn, and P e l -
ham. N .Y , , that the Oriental e a r thwo rm 
m a y occur in severa l types of soils. F u r -
thermore, moisture is a l imiting f ac to r in 
the distribution of this w o r m in soil hor i -
zons. The an imal Is nearer to the sur face 

TROPHIES - MEDALS 
C U P S - A W A R D S 

f o r Immediate Delivery 
Write tor 

COMPLETE CATALOG 

* f l 5 2 9 — H e i g h t I I " 
Ivory — S6.J5 
W a l n u t — 6 .25 

TROPHY & MEDAL SHOP 
Dept . G 

10 S, W a b a s h Avenue 
C H I C A G O 3, I L L I N O I S 

of the ground and more abundant where 
adequate moisture occurs a t ail levels. 
A s moisture content drops, the w o r m s 
receue deeper into the earth. 

O r gan i c matter m a y determine density 
of population. W h e n this requirement is 
arti f icial ly accentuated as it is in heavily 
fert i l ized" and f requent ly top-dressed 
greens, the w o r m population increases 
rap id ly and may hold a high population 
level indefinitely. 

W e a t h e r permitt ing, the e a r thwo rm ap-
pears to be active dur ing all seasons of 
the year . B y virtue of the f requent cast-
ing habit of the w o r m dur ing dayl ight 
hours as wel l a s at night it is admittedly 
dif f icult to maintain a p layab le green 
within the limits of economical operat ing 
costs unless it is treated. 

Tr ia l s made with a number of chemicals 
in control exper iments have demonstrated 
P a r a th ion. Chlordane and A ldr in a s 
wo r thy of use in genera l pract ice for sup-
pression of the s t inkworm. Initial tests 
w i th the f irst mater ia l w e r e a t excessively 
high dosage levels. L a t e r exper iments 
provided some evidence that much lower 
levels of this toxicant Will achieve com-
pa rab l e control. 

Ch lo rdane used as blended dusts o r w e t -
table powde r s g a v e less sat i s factory re -

Don't Let CRABGRASS 
Spoil the Beauty of Your 

Fairways this Year! 
use 

Weemnol 
CYANOL (PC) 
Crabgrass Killer 

ASK TOUR DEALER 

ASSOCIATED CHEMISTS, INC. 
Narih Collini, N. T. 

And 
Folding 
C h a i n 

DIRECT PRICES 
to GOLF CLUBS 

PARKS, ntr . 

W«ITE 
fOK 

CATALOG 
HO. 200 

THE " M l o t n o c - C O M P A N Y I N C . 
l ! LiiUritn M «t£ET COLFAX, IOWA 



WILLIAM P. BELL AND SON 
G O L F C O U R S E A R C H I T E C T S 

Member: Am arte an Society 

ot Cell Court* Architect! 

£44 Sierra Vlite Avenue 

P a s a d e n a 10, C a l i f o r n i a 

J . B . M c G O V E R N 
Gall Course A r e i n e d 

W y n n e wood . P a 

Ardmore 2677 

Over thirty years 

partner and associ-

a te ol the lcrte 

Donald ] . Ross 

Member ol Ihe 
Amer ican Society 
o i Golf Course 

Architects 

suits than emulsi ftable concentrates a t 
comparab l e dosage levels. W h e r e the toxi-
cant w a s appl ied to an infestation in 
emulsion f o rm control w a s accelerated. 
Moreover , less ac tua l chemical per 1000 
sq ft . m a y be used w h e n emulsions are 
employed. W e t t a b l e powders a r e superior 
to dust f o r the purpose. 

A ldr in and Dieidr in emulsions show con-
siderable promise. Bo th compositions m a y 
be used a t lower dosage levels than either 
Para th ion o r Chlordane. A s in the case 
of these latter i tems A ld r in and Dieidrin 
emulsions appea r to be superior to dusts 
and suspensions in developing more rapid 
and complete s t inkworm mortal ity. 

L indane in smal l plot exper iments ap-
peared to be excel lent f o r control of 
wo rms . Howeve r , the tests must run 
longer to be certain of complete and last -
ing lethal effects on the populations. A d -
ditional l a rge scale tests wil l be under -
taken in support of the initial trials. 

PLANNING C C POOL 
( Continued from page 46) 

near normal c ircumstances, with utilities 
reasonably close by, a 30x75 spoon bottom 
pool, w i th high and l ow div ing boards, 
l ights above and underwate r , a welt ap -
pointed bath house f o r men and women 

wi th toilets and showers, snack bar , pro-
vision fo r attendant with baskets , and the 
w a t e r t reatment , filtration, sterilization, 
coagulent, vacuum cleaning, etc., all de-
s igned in accordance wi th the State Boa rd 
of Hea l th of Il linois requirements, built In 
the vicinity of Chicago, the cost should 
not exceed $75,000.00, b a r r i n g completely 
unexpected and unforeseen contingencies. 

If the pool is located close to the club 
house so that the need fo r a separate bath 
house is e l iminated and ba ther s can be 
served f r o m the club kitchen a v e r y sub-
stantial s av ing wil l be effected, and under 
normal conditions, the construction cost 
could be held down to between 550,000.00 
and $60,000.00 

Fo r c lubs se rv ing smal ler cities or hav -
ing a regu la r membersh ip of a round 200, a 
20 or 25x60 foot poo) w i th a low boa rd 
only, seems to be entirely adequate and 
needless to say, the sma l l e r pool results 
in a mater ia l s av ing both in construction 
and maintenance costs. 

Separa te paddl ing pools or sp r ay pools 
f o r the very young are popular , and are 
recommended a s a means of keeping the 
youngste rs occupied and happy whi l e the 
older boys and g i r l s and the adults gol f 
o r bathe in the main pool. 

A reasonab le est imate f o r annua l operat -
ing costs f o r a 30x75 pool, including a 

ROBERT BRUCE HARRIS 
G o l f ( ' o u r s e A r c h i t e c t 
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