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In th alt r Ha n
make hi gr at t onrri ution to
pro hop Bing.

Haig u.oods, with h ad of amazing trata- loc
that in ur mor traight 011-li11e hot. Haig

ltra iron , with th n w wight placern nt d n
that double th eff cti trikin area and

th p re ntag of off-lin hot
common on entional iron .

mpare the ad anced Haig mod I from
tandpoint. ornpar th m for jeel,

for de ts». for j ature oj COil traction, and for
playability. Incr a your a l by featurin th
e clu ive pro only mod I now.

It will pay you to f, a ur h H IG ball, too •••

the high cornpre ion Isotropic con truct d golf ball.
T t ha e pro ed that no ball m de can outdri it ..•
no ball can urpa it for accuracy-in Hight or in roll.

ou can recomm nd the Hagen Haig without
re ration. It ill mak go d ry time.
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By WALTER E. FLEMI G, U.S.D.A.

Chlordane is one of the most effective
and valuable materials for control of
Japanese beetle larvae. It kills faster than
DDT or lead arsenate. It is not affected
seriously by conditions in the soil and
grasses are tolerant of it.

This is shown by experiments begun in
January 1947 and continued in 1948.

R lative To. icity
A study was made of the relative toxi-

city of chlordane, DDT, and lead arsenate
to larvae of the Japanese beetl. Chlor-
dane was intimately mixed with soil at
rates ranging from 0.5 to 10 pounds per
acre, DDT at 5 to 50 pounds p r acre, and
lead arsenate at 500 and 1,000 pounds per
acre. Third-instar larvae were introduced
into each treatment, and, at intervals the
numbers of dead and living larva were
determined. It was found that pound for
pound chlordane was considerably mor
toxic than DDT and lead arsenat .

Duration of Eft ctiv ne .'
Turf treated with lead arsenate or DDT

has been practically free of Japanese
beetle larvae for 5 years. To be prac-
tical, therefore, a treatment with chlor-
dane should be effective for at least 2
years. To determine the period of effec-
tiveness of different amounts of chlordane,
the material was intimately mixed with
soil at rates ranging from 8 ounces to 25
pounds per acre. The death rat of the
larvae was determined for each treatment,
immediately after the application of the
insecticide and at intervals up to 102
weeks. When the insecticide had been
freshly applied, complete mortality was
obtained with 2 or more pounds of chlor-
dane per acre in 1.3 weeks, with 1 pound
in 2.6 w eks, and with 8 ounc s in 3.8
weeks. The 8-ounce treatment had lost
some of its effectiveness in 4 we ks after
application, the t-pound treatm nt in 8
weeks, the 2-pound treatment in 20
weeks, and the 5-pound treatment in 40
weeks. The 10-pound treatment showed
no significant change in the rate at which
larvae were killed in 102 weeks. It was
evident that a practical treatment would
require approximately 10 pounds of chlor-
dane per acre.

Since slight differences in the manufac-
turing and processing of chlordane might
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affect th ins cticidal action, a tudy wa
made of two 5-p rcent du ts whi h had
been mad from the t hnical pro uct f
the two principal manufactur rs. E h
material was appli d to oil at r t
equivalent to 5 and 10 pounds p r
and 500 larva wer introduc d in 0
treatment. Aft r 4 day the av rag
vival in th 5~pound tr atment wa
perc nt with one material and 1 .4 P r-
cent with th oth r. In the 1 -pound
treatment th survival was 9.
with both mat rials.

Chlordan dusts from four sourc wer
tested in the field in 1947 and in 1 4
with no diff r nee in effectivene . It wa
evident that any diff r nc in the manu-
facturing and processing of the chlordan
did not aff ct its value for control of
Japanes be tl larvae.

omp ri n of ormul tion
In the spring chlordane was appli d to

turf as a dust, a suspension in wat 1', and
an emulsion at th rate of 10 pounds of
the chemical per acr to compar th
effectiveness of the different formulations.
The dust contained 5 p rc nt of chlord: ne.
The suspension was pr pared by adding
25 pounds of 40 p rcent w ttable powd r
and the emulsion by adding slightly more
than 10 pounds of mulsion cone ntrat
to 1,200 gallons of water. Within 3 w cks
the average reduction in population was
66 percent with the dust, 68 pel c nt with
the suspension, and 65 percent with th
emulsion. The next brood of larva wa
eliminated by mid-Sept mber in all of th
treatments. The application of the dust
or the susp nsion late in S pt mb r
caused a r duction of 93 p rcent in 3
weeks. Chlordane was equally ff ctiv
when appli d to turf as a dust, a
sion, or an emulsion.

Inftuenc of mperatur
The temp rature of the soil modifi s

the speed of action of chlordane, DDT,
and lead ars nate. The lowest temp ra-
ture at whi h larvae are sufficiently activ
to be poison d by these material is im-
portant in that it limits the p riod of
effectiv u in the spring and in th fall.
It has been d termin d by experim nt at
different t mp ratures that 400 F. i th
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S EVERY Pro know, a lub out of match
with the re t of the et i apt to poil the

timing and rh thm of the wing.
For this rea on, fine golfer have long felt

the need for a et of club matched in not ju t
one or two but in all four important m a ur -
ment of weight, balance, lojt and length.

In the "R D BEA {" T, BRI T L now
bring you uch perfect et matching. ot
only are wood and iron uniformly matched
in weight, balance, loft and length, but al 0

thi matching pioneer new and do r tand-
ard of exactne through the u e of preci: ion
mea uring in trument .

That' whyeveryclubinev ry"R DB M"
T without a ingle xception ha that ju t-

right "feel" that build confid nee for better
oring,

Each S t Chartec/. graphic chart (BRI T L
Copyright) Com with every "R D BEA I"

T, howing each club' p cification and
it "super" matching ill all respects with all
other club in the et.

Thi chart uarantee nd giv you vi ual
and po itive proof that everyone of your
"RED BEAM" club i matched and balanced

April, 1950

right "on the beam." BRI TOL "RED B I"
wood and iron are a ailable only in com-
plete ets, and only through Pro hop. The
Horton Bri tol ale orp., Bri tol, onn.

THE REO BAND on ach club is your assur-
ance of new set-precision-matching in
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approximate temperature above which
chlordane, DDT, and lead arsenate will
affect the larvae. At temperatures above
400 the rate of poisoning increases pro-
gressively with the temperature. With
these materials the larvae are killed four
times as fast at 800 as at 500•

Effect of oil Characteritic
Eighty representative soils were col-

lected from different areas in ~assachu-
setts, Connecticut, Rhode Island, New
York, New Jersey, Virginia, North Caro-
lina, and Ohio to determine the effect of
the various soil characteristics on the in-
secticidal action of chlordane. Chloi dane
was intimately mixed with thes oils at
a rate equivalent to 10 pounds p r acre.
Third-instar larvae were introduced into
each treated soil and the time required to
kill them was determined. The length of
this period for different soils, or groups
of soils of different characteristics affords
a basis for determining the influ nee of
some of the more important variables.

The average time required to kill third-
instar larvae in the 80 soils was 1.3 weeks.
The time ranged from 1 week in Mahon-
ing silt clay loam and in Painesville silt
loam from Ohio to 2.7 weeks in Menlo
loam from Connecticut. However, with
the exception of the treatments applied
to the Menlo loam and to Croton silt loam
from New Jersey, there was no significant
difference in the rates at which chlordane
killed the larvae. The type of soil seemed
to have little influence on the effective-
ness of chlordane.

When the soils were grouped accord-
ing to their natural drainage, the data
revealed that in most cases a slightly
longer period was required to kill larvae
in poorly drained soils than in well
drained, adequately aerated soils, probably
because of the higher content of organic
matter in the poorly drained soils. Larvae
move less when searching for food in soils
rich in organic matter than in soils made
up largely of mineral aggregates, and
have less opportunity to encounter parti-
cles of the insecticide.

When the soils were grouped according
to their texture into sands, gravelly loams,
shale loams, sandy loams, loams, silt
loams, silty clay loams, and clay loams,
the speed with which the larvae were
killed was found to decrease only slightly
with the increase in the proportion of silt
and clay in the soils. The average time
in the sands was 1.25 weeks and in the
silt loams and clay loams 1.49 w eks. The
texture of the soil seemed to be relatively
unimportant.

The different series of soils tested vary
widely in chemical composition. The re-

ults suggest that the mineral aggregates
in these various series of soils had little
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influence on the effectivenes of chlordan ,
but in series relativ ly high in or anic
matter the in cticidal action wa re-
tarded.

ontrol of p n
In the pring of 1947 chlordan wa· p-

plied to estabIi hed turf at Blatrst wn,
N.J., and Orang and New London, nn ..
in th fall of 1947 at l orthampton and
Deerfield, Ma ., and Moor stown, J. .J.,
and in th sprin of 194 at .•Ioor town
N.J. and hilad lphia, Pa. Appli ation
were mad at the rate of 10 pound of
the chemical p r acre. urvey ha v b n
made p riodically to d t rmine th ff ct
of the tr atm nt on larva of th Jap n
beetle. Th r ults obtain d at the
widely separat d localities h v b n uni-
formly go d, and may be sumrnartz d
briefly as follow: A treatrn nt ppli d
in March, wh n the larvae were ina tiv ,
caused a r du tion in the population f
12 percent in 5 weeks, 7 p rcent in 9
weeks, and ov r 90 percent b f r h
larvae started changing to b tl A
treatment appli d the middl of I y
caused a r duction of 65 perc nt 3
weeks and more than 90 perc nt in 4
weeks. A tr atm nt applied in S pt m r,
while the larvae were active, call d a
reduction of more than 90 p rcent within
3 weeks, but a treatment appli d lat in
October, when the larvae were relativ ly
deep in the soil and beginning to hiber-
nate, did not reduce the population to thi
extent until the following May.

Treatments applied in the spring or fall
were very effective against the larva of
the next brood, which hatched from ggs
the following July and August. Tr at-
ments applied in New Jersey and on-
necticut in th spring of 1947 eliminated
the 1947-4 and the 1948-49 brood by
mid-September. Treatments applied in th
fall of 1947 in New Jersey and Massachu-
setts and in the spring of 1948 in N w
Jersey and Pennsylvania eliminat d the
1948-49 brood by mid-September.

Chlordane at the rate of 10 pounds p r
acre is very eff ctive for the control of
Japanese b etl larvae in turf, reducing
the infestation faster than either DDT or
lead arsenate. It is not known how long
the treatm nt will keep turf immune from
injury by th se larvae, but present indi-
cations are that it will be effective for 2
to 3 years.

Control of Whit Grubs
Some information was obtained on th

effectiven ss of chlordane in controlling
white grubs of other species asso iated
with the Japanes beetle, although only
a few grubs of oth r species were found
in the experim ntal plots.

(Continued on page 98)
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ree line of he new Golf Driving Range at the Univ. of Minneso a adioining the uni ersi golf
cou e which, according to Les Bolstad, Golf Coach, provides th ideal facility for class and group
instruction. A mar ed increase is r ported in he number of stud nts playing golf who hav go n

their start on the practice t e.

nm
drivin ran

April, 1960
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PREFERRED .•• b cause only Jacobs n gives
you all these plus-performance f atur s:

1 Easy maneuverability makes it po ibt
to cut more greens without tiring the

operator.

2 Quick·on, Quick-off transport wh Is
may b installed and remov d in

second I without tool .

3 Will not calp.

Simple b d knife adju tm nt is
made by hand - no tool re-

quired.

Instant- tarting, tim -t
Jacobsen 2-cycle ngin

gives smooth pow r ov r
th ntir spe d rang •

22-inch cutting width
Price: $295.00 including transport wheels, comb and

m tal grass catcher. Plus Freight.



Thi new orthingt n ode1 ractor i
a golf cour e workhorse all the way -
combine e tra -wide utility with rugged

r n th and 10 -co t performance.

o r Trac or

it) for hauling gan mow-
r mer t P hill ide .

• hort, 'Irfoot turning
radiu provide r at t

man uverabilit for wor
in clos quarter.

ilh Th se Sp cial fea ur s

rawbar

tecrin olumn

Oper tes II Thes Attachme t
i kl Bar

Front-End Lader

pra er
tflitr Cart

Pow r Take. IT
Atra hmcnt

~. ro.r W.rthl C)to I r
or rite for C.",,'oto D. on
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mary purpose i to make available to a tees by
maximum number of students the chanc
to acquire kills which will open up recre-
ational opportunities to be enjoyed far be-
yond thc time of graduation from oUeg."

Golf tudents Increase
Then, more specifically, h point out:

"Lack of or limitations in the fundamental
skills of golf have kept thousands of p opl
from participating in this sport b yond a
certain age, for in the absence of a reason-
able degrce of skill, their self-con ciousnes
makes them reticent and destroys their de-
sire or motivation. We alr ady ee a
marked increase in the number of students
playing golf, particularly the girls who
have gotten their start on the pra tic te ."

In conclusion, McCormick add: "This
driving tee and range is all part of an in-
tegrated plan to encourage participation
by students and alumni in th gam of
golf."

Les Bolstad whos testimony is next to
be consider d smiles broadly and glows
with enthusiasm at m ntion of th golf
driving range.

"Here i the perfect answer' to in true-
tion for large groups and classes," says
Les. "Now that we have adequat spac,
the door is now open for us to teach mol'
university students than was v r befor
possible, and under ideal conditions. A
range such as ours gives tremendous im-
petus to learning and to subsequ nt parti-
cipation."

Continu ' Bolstad, "Ther is on fact
that w must fac -larg -scal us of th

Boon to \J k- nd olt r
Says Dav , starting right out in

thusiasti v in, "What a boon for th w
end golfer who comprises a larg s gm nt
of the total numb r of participant in hi
game! Now h an get out und r h light
as many im a w k as he wants. A h

The small clubhouse at the Univ. of Minnesota Driving Rang has been designed to control all
player traffic to and from the tee and original plans have been altered to provide parking spac

directly back of the tee line for spectators and guests who accompany player.

s ((o/jeiQm



Th Wond rball. en ational in g taway.
It r pon to troking i peciall
noti able. P rrnit mo t accurate control
on approach hot and putting. Definitely
improve oring. E clu ive, n , thin-
wall d h dro tatic center contain 10

THE WORTHI GTO

it almo t ind finitel. ulcaniz d
o er gi up r durabrhty,

The e two golf ball ar e e in
on tru tion, in performance and alu.

They ar mad e clu i el for Pro 11-
ing and are not a ailabl through an
other outl t. Po rful national ad rris-
ing on ntrat d in golf di tri t ill
make 90% of all golfer famili r ith
their gr at p rformance.

46th Year, pecializ;'lg;'1 Golf Ball Manufacture
Elyria, Ohio, U. S. A.

BALL C MPA Y
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America's fastest moving
LADIES' Golf Shoesl

ALL I -STOCK
in four TOP styles!

$10.95 TO $12.95 RETAIL
SI,ghtly high.r We.' of Rock,••

HAND SEWN ~

Free Display •••
With your initial order of

ET9NfTI.F , we ship an e pcci~lly
designed di play card. You huy mini-
mum stock, display the shoes, take
orders. Your investment is low, your
inventory small, We carry the reserve
stock for you. As we receive your
order, we supply you direct from our
In- tock Department-with same-day
shipment. It' as implcanoeasyasthat.

.,
MAIL THIS COUPON TODAY!

r""'''~N'''''' "tt ••••••••••••••••••• , ••• """ ••• , •••••••••• , ••••••••••

: CH".UIS A. EATON COMPANY
~ Brockton 64, MasuchusettS

!., ~~:eC:~I~ me your (ree new ~o:!

N4ml' __ ••••••••••••••••••••••••••••••••••••••••••••••••••••
i C~b, ---- __ •••••••••••••••__ •••••~ _

IA"Jrt1Ji .....----------------.....
i CIIJ 514/'1_-- _

.......•.•.....-..•.•.•........"•..•.••.•.....•.•................••.....•.
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OU BY' M u
In ETONlC'S sen ational new AlI·Weather Golf hoe for men, you get not
only a choice of 14 youthful tyle ... you get ETO I ' exclu i e" ather-
ealing?" - never before available in a golf hoe. "Double- eath r aled"

styles feature full length waterproof mid ole '" leather .ole and, I
seams waterproof-vulcanized by an exclu ive proce ... "Triple eather-
Sealed •••.styles al 0 feature a one-piece high welt for plu et- eather
protection. Water tays out .. it can't get in! -"Qt. "."eI.

$12.95 TO $15.95 RETAil Slightly Higher W ., of Rockies

THE ETONIC P OflT PLAN fOR GOlf PROS MAS f ST
MORE P Of ITS I... ithasmalliniualin e tment
you can sell ETONIC golf shoes and make money.
There is no need to buy a ide election of tyle
and sizes. Your initial order IS shipped to you with
a colorful free display, a prov n .ale aid. From here
on you buy 'em as you sell 'em. nder our Auto-
matic Re·Sizing ystem you re-order automati ally
(rom America's large t In- tock Department - which
assures you same day shipment, Many golf pro are
finding ETONIC All· eather Golf hoes one of
their most profitable department .

F EE DISPLAYS

EASY ORDERI G

SAMf DAY

SHIPMfNTS

!FROM THB BOO TSHOP 01' CHARU1S A EA rON, BROCKTON, NAS . F,., B•• ,,,,.Am '(I 1'76
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