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PROMISING CHEMICALS FOR CONTROL OF
ADULT MOSQUITOES *

B. MICHAEL GLANCEY, K. F. BALDWIN, anxp C. S. LOFGREN
Entomology Research Division, Agr. Res. Serv., U.S.D.A., Gainesville, Florida 32601

Screening candidate compounds for in-
secticidal activity is an essential part of
any research concerned with the control
of mosquitoes. Thus, in the past 2 years,
we evaluated 114 new compounds for
their toxicity to adult dedes tacniorh yrchus
Wiedemann in wind-tunnel tests in the
laboratory. 'This paper presents the re-
sults obtained with 11 of the most promis-
ing compounds (compared with a mala-
thion standard). Also, data are presented
on eight other promising compounds
characterized by high or unknown mam-
malian toxicity.

TEest ProcEDURES. The insecticides were

* Mention of a proprietary product does not
necessarily imply endorsement of this product by
the USDA.

evaluated by exposing adult female mos-
quitoes from our laboratory colony to
deodorized kerosene sprays of each insecti-
cide in a wind tunnel. (This apparatus
has been described previously by Lofgren
et al. 1967.) A series of concentrations
bracketing the o to Too-percent toxicity
range were tested with each chemical.
One-fourth ml. of each insecticide con.
centration was used per test; it was atom-
ized at 1 p.si. and drawn through the
wind tunnel at 4 m.ph.  All tests were
replicated 3 times with duplicate lots of
twenty-five 4- to 5-day old female mosqui-
toes in each replicate, except the tests with
the 8 compounds of high or unknown
mammalian toxicity. With these com.
pounds only 1 replicate with duplicate
cages was run. After exposure, the mos-
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quitoes were anesthetized with carbon
dioxide, transferred to one-half pint ice
cream cartons with screen tops, and pro-
vided with 1o percent sugar-water for food.
Mortality was recorded after 24 hours, and
the 1.Cso and LCgo were computed for
cach insecticide. ‘Table 1 lists the insecti-
cides in descending order of toxicity based
on the LCg¢’s. The chemical composition
of each test compound is given in Table 1a.

The most effective compound was Bay
62863, which was about 4 times as effective
as the malathion standard at the LCago
level. Bay 78182 was twice as effective,
and Dursban®, Bay 77488, and Monte-
catini L 561 were 1% times as effective

as malathion. Upjohn U-24157, Upjohn
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U-18120, and CIBA C-9643 were about
equal to the standard in effectiveness, and
Neopynamin® was about 24rds, Stauffer
B-11163 %, and DuPont Ins. 1519 Yrd as
effective as malathion.

The data on mammalian toxicity (‘Table
1) show that four out of the seven best
compounds (Bay 78182, Bay 77488, Monte-
catini L 561, and Upjohn U-24157) had
relatively low mammalian toxicities (oral
LDjo’'s exceed 1000 mg./kg.). None ap-
peared exceedingly toxic to mammals, and
all will be considered for field testing to
determine their potential usefulness.

Hercules 13462 was the most effective
(LCoy=0.004 percent) of the eight com-
pounds given only preliminary testing

TapLE 1.—Effectiveness of 11 insecticides (compared with malathion standard) in contact-spray tests

against adult females of A. tacniorhynchus.

LCoeo Mammalian
reciprocal toxicity

LCso LCes ratio to (Oral LDso

Insecticide (%) (%) malathion mg.[kg.)*
Bay 62863 0.0037 0.0086 3.5 100
Bay 78182 .0068 .0I5 2.0 >>1000
Dursban® .0084 .017 1.76 145
Bay 77488 .010 .017 1.76 >>1000
Montecatini L 561 .010 .017 1.76 ~>1000
Upjohn U-24157 .0094 .025 1.2 1000
CIBA C-9643 .012 .012 1.2 110
Malathion .012 .030 1 1375
Upjohn U-18120 .013 .033 .91 70
Neopynamin L0315 .046 .65 ~>20000
Stauffer B-11163 .024 .052 .57 2710
DuPont Ins. 1519 .0I2 .o8 .37 90

a Values for Upjohn U-24157 are based on tests with mice; all others are on tests with rats.

TaeLe 1a—Chemical composition of compounds listed in table 1.

Bay 62863: (2,3—dihydro—z-methyl—7—benzofuranyl methylcarbamate) o ]

Bay 78182: (0,0-diethyl phosphorothioate O-ester with (u—chlorophenyl)glyoxylomtnle oxime)

Dursban® (0,0-dicthyl O-3,5,6-trichloro»2-pyridyl phosphorothioate) o )

Bay 77488: (0,0-diethy! phosphorothioate, O-ester with phenylglyogylo111tr11e oxime)

Montecatini L 561 (ethyl mercaptophenylacetate S-cster with 0,0-dimethyl phosphorodlthxoate)

Upjohn U-24157: (m—tert—butylphenyl acetylmethylcarbamatc)

CIBA. C-9643: (o-(4-methyl—1,3—dioxolan—2-y1)phcny1 methylcarbamate)

Upjohn U-18120: (o—isopropoxyphenyl (methoxyacetyl) mcthylcarbamate)' . )

Neopynamin@ (z,z-dimethyl-g—(2—methylpropenyl) cyclopropanecarboxyhc acid ester with N- (hydro-
xymethyl)-1 -cyclohexene-1 ,2—dicarboximidc) . .

Stauffer B-11163 (0,0»dimethyl phosphorothioatc O-ester with 4—hydroxy-m—amsomtnle)
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TaBLE 2.~—Insecticides with high mammalian tox-
icities evaluated only in preliminary screening

tests.
Acute oral
E toxicity to
Estimated rats (LDso
Insecticides LCoo mg./kg.)
Hercules 13462 0.004 11.6
Union Carbide
UC-z1149 .009 1.0
Schering 34615 .0n4 35
Hercules 9200 .025 Unknown
Bay 48772 -037 3
Azodrin® .038 23
Murfotox ® .040 49
Bay 48792 . 044 2.

(Table 2). Union Carbide UC-21 149 had
an LCyy of 0.009; the other compounds
were about as effective as malathion in the
previous tests. The chemical composition
of each of the test compounds listed in
Table 2 is given in Table 2a.

TABLE 2a.—Chemical composition of compounds
listed in Table 2.

Hercuales 13462: (0,0-dimethyl phosphorodithi-
oate S-ester with N-(1-mercaptoethyl) succini-
mide)

Union Carbide UC-21149: (2-methyl-2- (methyl-
thio) propicnaldehyde O- (methylcarbamoyl)
oxime)

Schering 34615: (m-cym-5-yl methylearbamate)

Hercules g200: (m-(methox ymethoxy)phenyl
methylcarbamate)

Bay 48772: (O-methyl O-[4- (methylsulfinyl) -
m-tolyl] methylphosphonothioate)

Azodrin ®: (3-hydroxy-N-methyl-czs-crotonamide
dimethyl phosphate)

Murfotox ®: (65% E. C. of mecarbam)

Bay 48792: (O-ethyl (O-[p- (methylsulfinyl) -
phenyl] ethylphosphonothioate)
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LABORATORY BIOASSAY OF PESTICIDE-IMPREGNATED
RUBBER AS A MOSQUITO LARVICIDE *

HARVEY A. SCHULTZ, LT, MSC ano ARTHUR B. WEBB, CPT, MSC 2
U.S. Army Environmental Hygiene Agency, Edgewood Arsenal, Md. 21010

The use of rubber as a carrier for mos-
quito larvicides represents a new variation
of a known technique. Raley and Davis
(1949) combined casting plaster and saw-
dust with a DDT-lindane mixture to con-
trol mosquitoes in California. Evans and
Fink (1960); Symes, Thompson, and Bus-
vine (1962); and Laird (1967) similarly
achieved control using various chlorinated
hydrocarbons impregnated into plaster of

1 Mention of a proprictary product is for identi-
fication purposes only and does not necessarily
imply endorsement by the United States Army.

2 Present address of co-authors: 172nd  Pre-
ventive Medicine Unit (SVC) (FLD), APO San
Francisco g6294.

paris or cement. Barnes ez al. (1967 and
1668) obtained control of mosquito larvae
in laboratory and field experiments using
Abate® (o,o,o’,o'—tetramethyl 0,0"-thiodi-p-
phenylene phosphorothioate) formulated
into plaster of paris briquettes. Whitlaw
and Evans (1968) achieved laboratory con-
trol of larval mosquitoes using Abate®,
Dursban®, Dibrom®, or malathion im-
pregnated into plastic pellets of polyvinyl
chioride, polyurethane or polyamide.

The United States Army Environmental
Hygiene Agency is currently involved in
the development of long lasting, slow re-
lease, polymer-larvicide formulations for
scasonal mosquito control. The following
characteristics should be considered in the



