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over 75 microns, damage to those surfaces
could be expected. Little or no damage
was observed with dosages at 4 oz./acre
or below, when the MMD of particles
was 50 microns or below.
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RESIDUAL EFFECTIVENESS OF SOME NEW INSECTICIDES
AGAINST ANOPHELES QUADRIMACULATUS?

H. G. WILSON, J. B. GAHAN axp G. C. LsBRECQUE
Entomology Rescarch Division, Agr. Res. Serv., US.D.A., Gainesville, Florida

Residues of DDT and dicldrin have
been used extensively throughout the
world in control programs against anoph-
eline mosquitoes. However, some species
have already developed resistance to these
insecticides, so there is a need for substi-
tute materials. Therefore, the Entomology
Research Division has maintained a con-
tinuing. program at Orlando, or Gaines-
ville, Florida to evaluate new insecticides
for use as residual treatments against mos-
quitoes for the past 26 years. The latest
results are published periodically.

Since the last report by Gahan er 4.
(1967) on the results of these laboratory
tests, we have screened 186 compounds.
This paper discusses the 29 that produced
better than 70 percent mortality in 24
hours for at least 8 weeks. All were ob-
tained for testing from commercial
sources. ‘The company designation, chem-
ical name, and acute LDy, in rats (based
on information received from the manu-
facturer) are given in the accompanying
list.

Mernops anp MaTEriaLs. Acetone solu-
tions, water suspensions, or cmulsions of
the compounds were sprayed on plywood
pancls at the rate of 1 gram per square

1 Mention of a pesticide in this paper does not
constitute a recommendation of this product by

the USDA,

meter, and cnough panels were sprayed
with each insecticide to avoid the neces.
sity of using any surface twice. The pan-
els were tested one week after treatment,
again after 4 weeks, and then every 4
weeks therealter for 24 weeks or until they
became ineffective. In each test, twenty
I- to 2-day-old female Anopheles quadri-
maculatus Say were exposed on the treated
surfaces under each of two half sections
of petri dishes for 60 minutes; then they
were transferred to  cylindrical screen
cages, provided with a sugar-water solu-
tion in pads of absorbent cotton, and held
for 24-hour mortality counts. Also, knock-
down counts were taken after exposures
of 30 and 6o minutes during the one-week
test.  Panels were considered ineffective
when they failed to produce at Jeast 70
percent mortality in 2 consecutive tests,
Those compounds that remained effective
for at least 6 months were scheduled for
field tests against natural populations of
A. quadrimaculatus in small buildings
near rice fields in the vicinity of Stuttgart,
Arkansas.

Resuvrs. Thirteen compounds (six car-
bamates, five organic phosphorus com-
pounds, one thicacetimidate, and one
cyclopropanecarboxylate) killed all mos.
quitoes for the entire 6 months. Five
catbamates (Bay 62862, CIBA C-9643,
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CIBA C-10015, Hercules goo7, Upjohn
U-18120), the thioacetimidate (Bay
78389), and the cyclopropanecarboxylate
(NRDC-104) caused 100 percent knock-
down within 30 minutes at the initial ex-
posure. (NRDC-104 was applied both in

acetone and as a wettable powder.) The
other carbamate (Niagara NIA-10559),
and the five phosphates (Bay 34042, Her-
cules 13462, Shell SD-15963, Stauffer N-
2230, and Stauffer N-2404) produced no
knockdown in 30 minutes.

Acute oral LDz

Company (mg/kg)
Designation Chemical Name in rats [or mice]

Bay 33051 ethyl mercaptophenylacetate S-ester with 0,0-dimethyl- >1000
phosphorodithioate

Bay 34042 O-ethyl  0-[4-(methylthio)-m-tolyl]  methylphosphor- 5-10
amidothioate

Bay 62862 3-sec-butyl-p-tolyl methylcarbamate 25

Bay 78380 ethyl N-[ (methylcarbamoyl)oxy] thioacetimidate 25

Bay 78537 2,3-dihydro-2,2-dimethyl-7-benzofuranyl acetylmethylear- 100-250
bamate

Bay 85032 1,1-dimethyl-4-indanyl methylcarbamate 500

CELA K-150 0-(4-bromo-2,5-dichlorophenyl)  O-propyl methylphos- 23
phonothioate

Chevron RE-5305 m-sec-butylphenyl methylcarbamate 10

Chevron RE-5353 m-(1-methylbutyl) phenyl methylcarbamate 50

CIBA C-9491 0-(2,5-dichloro-a-iodophenyl) 0,0-dimethyl phosphoro- 2000
thioate

CIBA C-9643 0-(4-methyl-1,3-dioxolan-2-ylyphenyl methylcarbamate 110

CIBA C-10015 0-(4,5-dimethyl-1,3-dioxolan-2-yl)phenyl ~ methylcarba- 67
mate

CIBA C-11044 0-(2,5-dichloro-4-iodophenyl)  O-ethyl O-methyl phos- 330
phorothioate

Crotoxyphos 125

Dowco ® 217 dimethy! 3,5,6-trichloro-2-pyridyl phosphate 820

Endosulfan 18-43

Hercules gooy m-cumenyl (chloroacetyl) methylcarbamate > 400

Hercules 13462 0,0-dimethyl phosphorodithioate S-ester with N-(r-mer- 11.6
captoethyl)succinimide

Hercules 14469 m-cumeny! (mercaptoacetyl) methylcarbamate 432
S-ester with 0,0-dimethyl phosphorodithioate

Montecatini L-561 ethyl mercaptophenylacetate S-ester with 0,0-dimethyl >1000
phosphorodithioate

National Research (5-benzyl-3-furylymethyl  2,2-dimethyl-3-(2-mcthylpro- 600-800

Development Corp. penyl)cyclopropanecarboxylate
NRDC-104

Niagara NIA-10559 4-chloro-2,3-dihydro-2,2-dimethyl-7-benzofuranyl methyl- 964
carbamate

Shell SD-8436 2-chloro-1-(2,4-dibromophenyl)vinyl dimethy]l phosphate 964 [mice]

Shell SD-gog8

Shell SD-15135
Shell SD-15663
Stauffer N-2230
Stauffer N-2404
Stauffer R-7240

Upjohn U-18120

0-[2-chloro-1-(2,5-dichlorophenyl) vinyl] 0,0-diethyl

109~286 [mice]

phosphorothioate

0-1,2,3-benzothiadiazol-6-yl ~ 0,0-dimethyl phosphoro- 1200 [mice]
thioate

0-7-chloro-4-benzofurazanyl O-isopropyl O-methyl phos- 25
phorothioate

0-(2-chloro-4-nitrophenyl) O-ethyl ethyl phosphonothio- 23
ate

0-(2-chloro-4-nitrophenyl) O-isopropyl ethylphosphono- 32
thioate

0,0-dimethy] phosphorodithioate S-ester with 3-(mer- 68

captomethyl)-2,4-thiazolidinedione
o-isopropoxyphenyl (methoxyacetyl) methylcarbamate

70
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TasLe 1.—Rclative toxicity to Anopheles quadrimaculatus of insecticides that coused less than 100
percent mortality on one or more occasions.

Initial Knock-

Percentage Kill in 24 Hours After
Aging for indicated number of wecks

down in 30 —

Insecticide minutes (%) 1 4 8 12 16 20 24
Acetone Solution
Montecatini L-561 o 100 100 100 100 100 100 8o
Shell $D-g0g8 0 100 160 100 100 70 100 100
Chevron RE-5353 100 100 100 100 . 98 100 0
Chevron RE-5305 100 100 100 100 100 100 78 73
Hercules 14469 50 100 100 100 100 100 78 85
CIBA C-11044 3 100 88 73 100 100 100 100
Crotoxyphos 0 100 98 95 100 100 100 100
CIBA C-9491 0 100 100 88 98 100 160 98
Dowceo ®) 217 100 100 100 100 100 83 68 53
Bay 33051 0 100 100 100 100 100 13 48
Endosulfan 0 86 97 93 90 88 95 70
CELAK-159 0 100 100 93 100 78 75 3
Shell SD-8436 0 603 100 80 88 73 75 75
Stauffer R-7240 0 90 100 78 48 98 65 75
Bay 78537 100 100 160 100 90 98 53 68
Shell SD-15135 0 100 100 83 100 53 53
Bay 85032 90 100 100 100 3 0
Wettable Powders
Montecatini L-561 0 100 100 100 100 100 55 100
CIBA C-9491 3 100 100 100 100 83 100 70
Hercules 14469 160 100 100 100 106 10 0
Emulsion Concentrate

CIBA C-11044 0 100 100 160 90 100 88 73
CIBA C-9491 o 106 100 100 g0 25 10 o

The 17 compounds that caused less than
100 percent mortality on one or more oc-
casions but better than 7o percent mortal-
ity for at least 8 weeks are listed in Table
1 in descending order of residual effective-
ness. Montecatini L-561 and Shell SD-
9098 killed all the mosquitoes in 24 hours
during every exposure period except one
but produced no knockdown at 30 min-
utes. Montecatini L-561 was about equally
effective when applied as an acetone solu-
tion or a wettable powder. Chevron RE-
5353 killed g8-100 percent of the mosqui-
toes for 20 weeks and none the 24th
week. Chevron RE-5305, Hercules 14469
(applied in acetone), CIBA C-1ro44, cro-
toxyphos, and CIBA C-9491 (applied in
acetone and as a wettable powder) con-
sistently killed 70 percent or more mos-
quitoes, but the mortality was below 100
percent on two or three occasions. The

Hercules 14469 wettable powder and the
CIBA C-9491 emulsion were go~100 per-
cent effective for 12 weeks and almost non-
toxic the 16th and 20th weeks. Bay 33051
(which was the same compound as Mon-
tecatini L-561) and Dowco 217 killed all
insects for 12-16 weeks and were rela-
tively ineffective by the 20th and 24th
weeks.  Endosulfan, CELA K-159, Shell
SD-8436, and Stauffer R-7240 caused less
than complete mortality on many occa-
sions, and all except endosulfan caused
less than 70 percent on one or two occa-
sions. The remaining compounds killed
more than 70 percent of the mosquitoes
for only 8 to 76 weeks. Hercules 1446,
CIBA C-g491, and CIBA C-11044 ap-
peared more effective when applied as
acctone solutions than as wettable powders
or water emulsions.

Since toxicity to warm blooded animals
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is a very important consideration, the most
promising materials appeared to be CIBA
C-9643, Hercules gooy, Niagara NIA-
10559, National Research Development
Corp. NRDC-1o4, and possibly Monte-
catini L-561, CIBA C-g491, CIBA C-
11044, crotoxyphos, and Shell SD-gog8, all
of which have an LDyy to rats at least
as high as roo milligrams per kilogram
of body weight. CIBA C-g491, Monte-
catini L-561, and NRDC-104 appear to be
particularly safe.

Bay 33051, Hercules 14469, and Monte-
catini L-561 had strong distinctive odors
when they were being sprayed, but after
aging on plywood panels for a few days,
most of the odor dissipated. None of the
compounds had any lasting, objectionable
odor, and endosulfan was the only com-
pound that caused any appreciable stain-
ing of the plywood surface. The National
Research Development Corp. NRDC-104
caused the legs of the mosquitoes to break
off.

SuniMary. A series of tests was made
to evaluate a group of insecticides as re-
sidual sprays against adult Anopheles

quadrimaculatus Say exposed for 1 hour
on plywood boards treated at T gram per
square meter and then removed and held
for 24-hour mortality counts.

Six carbamates, five organic phosphorus
compounds, one thioacetimidate, and one
cyclopropanecarboxylate killed all mosqui-
toes for 6 months. Bay 62862, CIBA C-
9643, CIBA C-10015, Hercules gooy, Up-
john U-18120, Niagara NIA-10559, Bay
34042, Hercules 13462, Shell SD-15963,
Stauffer N-2230, Stauffer N-2404, Bay
78389, and National Research Develop-
ment Corp. NRDC-104.

Because of their low toxicity to warm
blooded animals, CIBA C-9643, Hercules
9007, National Research Development
Corp. NRDC-104, and Niagara NIA-
10559 were considered the most promising
for use in buildings naturally infested with
Anopheles quadrimaculatys mosquitoes,
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Baytex 84 Concentrate
Baytex Granular 5%

Tel. 419-726-7891

The Toledo Area Sanitary District is offering all or any part of this
material at a considerable discount plus prepaid shipping.

Please contact DEAN E. KNopp, Toledo Area Sanitary District

5015 Stickney Ave., Toledo, Ohio, 43612
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