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On July 11 and 12, when the applications were
hegun, the boll weevi] infestations throughout all
plots were as nearly alike as is usually true under
field conditions. From 28 to 26 per ceni of the
squares were punctured in the dust experiment and
from 28 1o 289 per cent in the spray experiment.
Practically no squarc infestation by the bollworm
was recorded at this time,

Control of ihe boll weevil was excellent with all
insecticides tested. There was no significant difer-
ence between tbe three dosages of heptachlor
(Table 1) or beiween dusts and sprays. Both boll
weevil and hollworm caused excessive injury in
the check plots, and the reduction in yields in the
two plots were approximately the same, Any differ-
ence in yield hetween treatments was due to soil
variations and moisture levels and not to a difference
in insect control.

Toward the end of the season aphids became
fairly numerous where the spray was applied, prob-
ably as a result of the prolonged use of DDT for boll-
worm control. However, control measures were not
required. In the spray experiment the infestation of
spider mites was much lower than that of aphids,
whereas in the dust experiment the infestations were
approximately equal.

Stxmary.~Two field experiments were con-
ducted at Stoneville, Miss., to determine minimum
dosages of heptachlor required for the control of the
boll weevil, Anthonomus grandis Boh., and its effect
on other cotton pests. Traclor equipment was
utilized to apply dusts and sprays. Dusts containing
2.5, 8.5, and 5.0 per cent of beptachlor were com-
pared with each other and also with dusts coniaining
2.5 per cent of aldrin, 1.5 per cent of dieldrin, and
impregnated BHC coniaining 8 per cent of the

mma isomer. There was no significant difference
in bol} weevil control obtained between concentra-
tions of heptachlor or bet ween heptachlor and any of
the other insecticides. To contro] the bollworm 10
per cent DDT dust was applied in two separate ap-
plications.

Emulsion sprays containing heptachlor gave boll
weevil control similar to that obtained with dusts in
equivalent dosages and equal to that of aldrin and
dieldrin. Control with BHC dusts and chlordane
sprays was about the same. DDT at the rate of 0.5
pound per acre was included in-esch ireatment from
August ¢ to September 4 for control of the bollworm.,
Apparently heptachlor bad very little efiect on in-
festations of the cotion aphid and spider mites.

It is concluded from these experiments, and from
other observations and tests made in 1949 and 1950,
that beptachlor at 0.25 pound per acre in either dust
or spray is sufficient for control of the boll weevil
under the conditions existing al Stoneville, Miss,

Chlorinated Polyphenyls to Improve
Lindane Residues

W. N. Svruvax and Inwmy Hornstem, U.S.D.4.
Agr. Res. Adm., Bureau of Eniomology and
Plant Quarantine

The use of lindane as a pesticidal residue is well
established. Op some surfaces the residue is unsightly
and it generally dissipates within a few weeks, owing
to the relatively high vapor pressure of lindane
(9.4X10~¢ mm. Hg. at 20° C.). Studies were there-
fore initiated to improve both the appearance and
persistence of lindape residues.

<D U
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Previous work hy Block (J848) and Lindquist ef al.
(3945) proved that DDT can be incorporated into
resins and paints. We chose to blend lindane with a
chlorinated polypheny! for the following reasons:
(1) Chlorinated polyphenyls are obtainable as high-
molceevlar-weight, nonerystallizing, fim-forming ma-
{erials. (2) Since both these materials are chlorinated
hydrocarbons, it was expected that lindane would be
soluble in the polypheny] and therefore would show
no tendency to erystallize out of such films. (8) The
vapor pressure of such mixtures is lower than that of
lindane alone, and thus the effective life of lindane
would be extended. (4) Chlorinated polyphenyls

«would not be expected to discolor er change their
physical characteristics with time, Paints snd poly-
merizable films such as urez formaldebyde may
change in time, Painis may form a hard skin impervi-
ous to lindane diffusion, and polymerizable ma-
terials, in addition to discoloring, may continue to
polymerize and eventually cause the lindane to crys-
tallize out of the film.

Chlorinated polyphenyls are inexpensive, non-
oxidizing, of low volatility, noncorrosive to metals,
and resistant to fire and water. They are available
under the trademark A4roelor.!

MaTERIALS AND METHODS.—Because of good pre-
liminary resulls, the chlorinated polyphenyl used in
these tests was an isomeric terpheny! (ortho, meta,
and para mixture) containing about 60 per cent of
cblorine by weight and commercially available as
Aroclor 5460. It forms a yellow transparent resin
with a very low vapor pressure,

Carbon tetrachloride solutions of lindane and the
chlorinated polyphenyl, separately and together,
were prepared in several concenirations. The test
solutions were poured on aluminum and masonite
panels each 1 square foot, The spreading properties
of the solutions were excellent. The carbon tetra-
chloride soon evaporated, leaving the lindane as a
white deposit, the mixture as a clear residue that
was tenacious and slightly tacky, and the chlorinated
polyphepyl as a bard, transparent residue. The
panels were placed in a horizonta] position and beld
at summer room temperature (70°~100° F,) for 8
months,

Large nympb and adult roaches, Periplanela
americana (L.), were used as test insects. After 2,
10, 80, 60, and 90 days, 15 roaches were confined for
2 hours under each of two petri dishes inverted over
each test panel. The roaches were thus exposed to
the contact and fumigation action of the residues on

the test papel. They were then transferred to obser-.

vetion cages and held for 4 days.

Resorrs.—The results of the tests are given in
table 1.

The effective life of a lindane residue, as measured
by a 50 per cent or better kill of roaches on an alumi-
num surface, is shown to be depepdent on the
amount of lindane used. Lindane residues of 50, 100,
and 200 mg. per square foot were effective under
summer conditions for less than 15, 80, and 60 days,
respectively. These were the periods during which
the white deposit was visible.

The eflective period was greatly increased when
lindane was mixed with the chlorinated polyphenxl.
A 60 per cent kill was obtained when the roaches
were exposed to 80-dav-old residues containing 50
mg. of lindane plus 200 mg. of chlorinated poly-

1 The Aroclors, Tb“‘licl} and chemica) properties and suggested
applications. Agm ication Dats Bulletin No. P-115, Monsanto
Chemica) Co., St. Louis, Mo.
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On July 11 and 12, when the npplications were
begun, the boll weevil infestutions thraughout ull
tlots were ns nenrly alike as is nsanlly true wder
fickl conditiuns. From 23 to 28 per cent of the
scpiares were punetured in the dust experiment and
from 23 1o 28 per cent in the spray experiment.
Pructically no squure infestntion by the bollworin
wits recordad at this time,

Control of the boll wrnvil wns excdllent with nll
insecticides tested, Plirre was no significant differ-
cnce between  the three losuges uf  beptachlor
(Tuble 1) or between dusts and sprays. Both boll
weevil and hollworm enused exeessive injury in
the check plats, and the reduction in yichls in the
two plots were approximately the same. Any dilfer-
enee in yirhl bhetween trentuients was due to soil
varintiuny wud moisture levels nud not to o difference
ininscel conltrol,

Towird the cmd of the season aphids beenme
fuirly mumerons where the spray was applied, prols-
nhly asn resull of the pralongel use of DDT for boll-
warn cautral. However, control mensures were not
reqiired. Tn the spray experiment the iufestation of
spider mites was wunch lower thun that of aphids,
whereus in the dust experiment the infestations were
wpproximitely equal,

Susatany.—wo  fichl experiments  were  con-
ducted nt Stoneville, Miss., to determine winimum
dusigges of heplueldor required for the contral of the
bell weevil, Anthonomus gramdis Boh., and its cffect
on oiher coullon pests. ‘Pructor equipment was
ulilized to upply dusts and sprays. Dusts conliining
2.5, 3.5, mul 5.0 per cent of hepuhlar were com-
pared with ench other uad nlso with dusts conluining
2.5 per cenl of aklrin, 1.5 per cent of dicklrin, and
impregunted BHC contining 8 per cent of the
gara isoiner. "There was no significant difference
in Dol weevil control ohlained hetween congentrn-
tiaus ol hepuchlor or between heptasidor asd wny of
the other nsecticides, ‘To eaniral the boilwonn 10
per cont DI dust was applial in two seprrste ap-
plications,

Emubsion sprays containing heplachlor gave holl
weevil control similir ta that olitained with dusts in
equivalent dosages and equid to that of aldriu aud
divklrin, Contra) with BHC dusts niul chlordane
spruys wis about the sume. DD at the rate of 0.5
pouad per nere way inchided i cwel treatment from
August 2 to September 4 fur contral of the hollwarin,
Apparently heptackior had very little effect on in-
featutions of the cotton wphid and spider mites.

It is conchubid from these experiments, sad from
other vhaervations and tests nude in 1049 and 1950,
that heptachlor at 0.25 pound per nere in eithor sust
or spray i3 sullicient fur control of the boll weevil
under the conlitiony existing at Stoueville, Miss,

Chlorinated Polyphenyls 10 Improve
Lindane Residues

W. N Suravan apd Tnwin Hounsre, U.S.D. A,
Lo R o Bureaw of Frtomology and

Vol. 46, No. 1

Previous work by Block (18 18) and Lindquist et al.
(1915) proved that DD'E can be incorparited into
resing and paints. We chose to blend lindane with a
chlorinated palyphenyl for the following rensans:
(1) Chlorinnted polyphenyls are obtuinable as high-
woleenlur-weight, nonerystudlizing, film-forming ma-
terinls, (2) Since bath these materils are cliorinated
hiydroeurbaons, it was expected that ndune would Le
soluble in the polyphenyl and thercfore would show
no temlency o erystullize out of such filing. (8) he
vapor pressure of such mixtures is lower i that of
lindune alove, aud thus the cffeetive life of hndane
would be extended. (4) Chlorinated polypheuyls

«waald not he cxpected to discolor or change their
physical churncleristics with time. Paints and poly-
merizable films such as urea formphilchyde nay
chinngein time, Paints may form a hanld skiv imipervi-
ous o lindune diffusion, and polymerizuble ma-
terials, in addition to discoloring, may coutinne to
polymerize al eventually cause the lindaue to erys-
tallize out of the filn,

Chlorinated polyphenyls are inexpensive, non-
oxulizing, of low volutility, noncorrosive to metuls,
and resistant to fire and water. They are uvailable
nniler the trademnck Aroclor.?

Marenrars anp Mernoos.—Because of gooil pre-
limianry resulls, the eblorinnted polyphienyl used in
these tests wis an isomeric lerphenyl (ortho, uieta,
and para mixture) containiug about 60 per cent of
chlorine by weight and commercinlly availuble s
Aroclor 5460, Tt forms n yellow trapspurent resin
with a very low vupar pressure.

Curbon tetrachiloride solutions of lindune and the
chlorinated polyphenyl, sepurately and together,
were prepared au several concentrutions, The test
solutions were poured on aluminum and masonite
punels cach 1 square foot. The spreading propertics
of the solutions were excellenl. ‘The earbon tetru-
chloride s00n evaporated, leaving the linduue as
white deposit, the mixture as a clear residue that
wus tenacious and slightly tucky, and the cldurinnd
palyphenyl as a hard, transpuarent residue. The
punels were placed in n horizontal position and held
ul summer room tanperature (70°-100° 1) for §
monlthy.

Lurge uymplc nnd adult roaches, Periplunels
americuna (L..), were used ns Lest jusccts. After 2,
10, 30, 60, nud 90 days, 15 ronches were confined for
2 humnes under cach of two petri dishes inverted over
cachr test panel. Phe ronchies were thus exposed ta
the contact and fumigation action of the residues on

the test puncl. They were thien transfecred 10 ohiser-,

vation cages and lld for 4 duys,

Resures.—The results of the Lests nre given in
wble i

T'he effective life of a lindian: residue, s mensured
by u 50 per cent or better killof poiches an an ahitai-
num surface, is shown to he dependent on the
wmanut of lindane usal. Lindane residues of 50, 100,
aad 200 nig. per square fool were effective under
suaner conditions for Tess (G 15, 80, wad 60 ays,
respectively. These were the periads during wlhich
e white deposit was visibie,

Phe cife te merted wa s cveatly Tonercased when

February 1963

Scienririe Nores

Table 1.—Per cent mortality of roaches exposed to lindane and lindane~(

residues of different ages on aluminum and masonite surfaces.

Duosaar (Ma./Sq. Fr.) ALUMINUM SURFACE M ason
Chilori- Days

uated -
Linduue Polypheuyl 2 10 30 60 90 2 10
50 0 100 47 9 4 [ 72 0
100 Y 100 10 46 g U 100 1y
W [ oo 1006 il 22 0 100 8
60 200 86 4] 78 80 [} ot 8
100 200 0b (¥ 74 82 80 100 17
200 200 H 1) 114) (141 66 i1} 0 aH
20 400 95 - 70 90 95 —_ —
[ 200 0 0 [} (1} 0 — —

Y

phenyl per square foot, Residues from 100 mg. of
lindane plus 200 mg. of chlorinated polypheny per
square foob increused the kil to 80 per cent, nnd
residues from 200 mg. of lindune plus 200 mg. of
chlurinnted polyphenyl increased the kil to 99 per
cent. ‘The residues remained Lrunspurent, tenncious,
aml only very slightly tacky. Both lindune and hin-
dane-chlorinated-polyplienyl residues were much less
elfeetive on the parous masonite surfaces. Residues
of the chlorinated polyphenyl alone on aluminum
surfuces caused no mortality.

Discussion, —These tests showed that Lhe per-
sistence of lindane ns a residuc wis greatly improved
by incorporation into u film of chlorinuted poly-
pi:cuyL L'he lindune in the main budy of the filn
remained in solution and acted g3 w0 reservoir. As the
lalune cvaporated from the surfuce il was continu-
ally renewed by a study diffasion of lindune to this
surfuce. Becuuse the limbune remained in solution,
thiere was no white powilery deposit, which often
nanrs Lrealal surfaces. .

Mie exeellent spreading propertics of the solutions
and the inerbness nnd tenneity of the films suggest
further uses in the ficld of entomology, nud ey are
being investigated.
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Incidence of Forage Crop Pests in
Mussuchusctts and Seasonal History of
the Meadow Spitilebug!

1.1 Suaw, A L Houune and W. Bove

Duriug the past seasan we hegan some worh on the
furuge erop pests of Massachiseila, Sinee no reconds
wr e aviibabde of the species of the fusects or of (heir

Our first obscrvntions i
were mnde on May 5. Pea
Kalt. proved to be the n
ingect. However there w
purasitism and predutism
serious, Larmished plaat b
commott. Inonly nsingle i
Lugs, these were small uyt

From May 18 to 22 we n
in both the Connecticul
County. The insect faun
numbers of species nud in
very nbundunt. Spittleby
nad Lygus bugs were conn
sideruble ninonot of leaf f
vac of the daver beaf weevi
many had Leen killed by
clover root weevils were fa
lepidupicrous larvae wers
us Kuzuva sp.

On June 3 we made ane
and a}falfu fiddds in the ¢
this time soine of the ficl
Lug uymphs were plenti
somewhat in albamdunce,
abundant in mast ficlds |
having u relatively by
alfalin. A few manbrac
Sestina, were observed for
alfalfu. Adults of the clo
Licad eaterpillar and ol
found on the fhawer heac

On June 5 sotme guaal
the nbundance of spitt
sented belaw.
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