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THE EFFECTIVENESS

OF FOUR CARBAMATE INSECTICID

AS RESIDUAL DEPOSITS AGAINST ANOPHELES
QUADRIMACULATUS?

H. F. SCHOOF, H. L. McMILLAN,2 anp W. MATHIS

IntrRODUCTION. The development of re-
sistance by anopheline mosquitoes to DDT
and dieldrin has stimulated interest in
substitute residual compounds outside of
the chlorinated hydrocarbon group. In
laboratory and field tests, two organophos-
phorus toxicants, malathion and Bayer
20493,* were found to have much promise
although the effectiveness of each varied
with the surface involved (Mathis and
Schoof, 1958) (Schoof ¢z al., 1961). The
field tests also showed that the residual
action of a treatment on different surfaces
could be appraised by determining the
mortalities of female mosquitoes confined
on the surfaces under a plastic cone for 30
or 60 minutes. Based on this cone method
of -evaluation, four carbamate compounds
were -evaluated on various surfaces under
simulated field conditions at Savannah,
Georgila, in 1961.

MzTHOD. To expose treated panels to
the normal fluctuations of temperature and
humidity, all tests were conducted out-of-
doors, during the July to October period.
A shed, 120 feet long (Figure 1) was built
and the panels (1’ x 4") placed in a vertical
position under the center of the peaked
roof, 10 panels per section. FEach section
contained panels of clay, thatch, bamboo
(3 types), cement (plaster), plywood,
whitewashed plywood, galvanized metal,
and brick. The mud was local clay
pressed into blocks (12" x 4” x 4”) and

1 From the Technical Development Laborato-
ries, Technology Branch, Communicable Discase
Center, Pubhc Health Service, Ui, S. Department
of Health, Education, and Weltare, Savannah,
Georgia.

2 Present address: College of the Ozarks, Clarks-
ville, Arkansas.

2 Use of trade names is for identification pur-
poses only and does not constitute endorsement

by the U. S. Public Health Service.

the thatch was native broom sedge. T
panels of bamboo matting were from
Philippines. one from Indonesia. ']
Philippine bamboo was “Bala’; the smo
outer surface (P-0O) was used in «
panel, the rough inner surface in
second (P-T). The width of the ‘B
strip was 1.0 cm, that of the Indones
was 2.5 cm. The unglazed brick -
considered as representative of a roof-
surface.

All panels were treated in position
using a 1-gallon compression spra
equipped with an 8002 nozzle. A plyw:
section inserted on both sides of the pa
under treatment protected the adjac
panels from contamination during
spraying process.

Each of the test insecticides was prepa
as a suspension from a 5o-percent wett:
powder just prior to application.
test insecticides included Hercules 57
and 7522H," Union Carbide 10854, Ba
39007,% and Sevin.¥ Malathion and Bz
20493 % as 25 percent wettable powc
served as comparison standards. Ap
cation rates were at levels of 25, 50,
or 200 mg./sq. ft., the dosage range u
depended upon the relative mammal
toxicity of the compound.?

Evaluation of the treatments was by
posure of dieldrin-resistant Anopt

4 m-isopropylphenyl N-methylcarbamate.
5 2-chloro-z-isopropylphenyl N-methylcar
mate.
¢ o-Isopropoxyphenvl methvlcarbamate.
7 1-naphthvl N-methvlcarbamate.
50, O.-Dimethyl  O-{4-{methylthio)-m-1
phosphorothioate.
? Acute oral LD-50’s of female rats for Herc
727 and 7522H are reportedly in the rang
27 to 29 mg./kg., for Union Carbide 10854 2¢
mg./kg., for Bayer 39007 175200 mg./kg.,
for Sevin s00 mg./kg.
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Fic. 1.—OQutdoor panel shed; each sectuon contains 10 surfaces.

sadrimacularus females o the deposits for
hour beneath a plastic cone. Tests were
biweekly intervals; cach represented 30
males, 1o females per each of 3 cones.
ifferent sites were employed at each test
terval. After exposure the specimens
ere held ai 80° F. and 7o percent R.H.
¢ 24 hours, at which wme the percent
ortality was determined.
ResuLts. Hercules 7522H at 25 or 30
g./5q. ft. gave poor kills on clay, metal,
hitewashed plywood, cement and brick
the initial 2-week evaluaton. AL 4
ceks the treatment failed on 9 of the 10
.tfaces at the two dosages tested.
The results with U.C. 10854, Hercules
7277, Sevin and Bayer 39007 are¢ shown n
able 1. These data show that at the
ssages tested, deposits of U.C. 10854 and
ercules 5727 were most durable on
atch, plywood (plain or whitewashed),
:mboo or brick; mortalities of go percent
better were obtained for 4 to 6 weeks.
n clay and cement, both toxicants were
effecuve at 2 weeks.
Sevin and Bayer 39007 at 200 mg./sq.
. gave kills above go percent for 12-i4

weeks on thatch, whitewashed plywood,
plywood and metal.  Except on clay and
cement, both compounds appeared to be
in the same general range of effecuveness.
On clay at 200 mg./sq. {t. Bayer 3gv07
produced 8 weeks of satisfactory kills us
compared to 2 with Sevin.  The later was
definitely superior on cement. Both com-
pounds produced complete kills for ex-
tended periods. Sevin at 200 mg./sq. it
vielded 100 percent mortalities on thatch,
metal, whitewashed plywood, bamboo and
brick for 14, 12, 12, 10 and 10 weeks,
respectively.  Bayer 3goo7 at the same
dosage gave similar kills on thatch, metal,
whitewashed plywood, bamboo and brick
for 10, 14, 10, 10 and 8 weeks, respectively.

In considering the results of these tests
too much emphasis must not be placed on
a difference of = weeks in the persistence
of the residues on different surfaces. The
data give a relative measure of the poten-
tial of the different compounds. Minor
variations in the durability of the deposits
in these tests could be more than compen-
sated for by the variables present under
feld conditons in occupied homes.
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TABLE 1 —Number of wecks that various surfaces treated with Union Carbide 108s., Hercules 572°
Sevin, and Baver 30007 gave oo percent or greater mortalities of dieldrin-resistant

A quadrimacuia All dosages expressed in milligrams per saquarc foot,
US 1085y Hs727 Sevin B 39007

Surface 50 100 25 50 100 200 50 100 20
Clay o o® o o o 2 2 ot 4
Thatch 6 6 E 6° 10 T4 8 14 T4
Metal o 2 o 2 LECR $= 4 8 T4
Plywood 6 6 4 4 8% 12 & 10 14
Plywood (W) 4 6 4 4 To Y4 8 I0 14
Bamboo P-T 4 47 4 4 49 12 6* 8 10
Bamboo P-O 4 a4 4 6 12 6> 8 10
Bamboo Inda. a 4 27 4 2% 10* 6" 6% 10
Cement o o o o 4 8 o o 2
Brick o 6 2 4 6 10 4 8 s

Based on a yo-percent mortality level, the residues were effective for additional periods of: *—2 week

P weeks, or “—6 weeks.

Discusston. The data indicate that U.C.
10854 and Hercules 5727 offer little prom-
ise as residual agents.’® At 50 mg./sq. ft.
the two formulations are similar in effec-
tiveness although Hercules 5525 gave
superior kills on brick and Indonesian
bamboo. These results are disappointing
in view of the reports of LaBrecque ez ai.,
1960, that a dosage of 100 mg. of Hercules
5727/sq. tt. was highly effective against
A. quadrimaculatus; 100-percent kills were
obtained for 24 weeks at a 15-minute
exposure period. In preliminary tests of
Hercules 5727 at 50, 100 and 200 mg./sq.
tt., the maximum dosage was effective on
wood, thatch, clay and cement for ro, 10,
» and 1 week, respectively. Although kills
with the 200 mg./sq. ft. application per-
sisted longer than those obtained with 50
mg./sq. ft., the differences were only in
the range of 2 to 3 weeks.

Sevin and Bayer 39007 show promise
as residual applications except for the poor
results on clay with both roxicants and on
metal with Bayer 39007. In comparison

19 From a chemical standpoint these toxicants
are identical, but the mammalian toxicological
data reported for them have differed.

to malathion or Bayer 29493 at 100 mg.
s5q. ft.. Bayer 39007 was superior on thatc
and Sevin on metal (Table 2). Bot

TABLE 2 —Effectiveness of Sevin and Bay¢
39007 versus malathion and Bayer 29493 as
measured by number of weeks of kills
of 9o percent or above obtained at
a dosage of 100 mg./sq. ft.

Bayer Bayc
Surtace Malathion 29493 Sevin 3goc
Clay 2 2 o o
Thatch 10 10 10 14
Metal 6 8 10° 8
Plywood 8* 10 8" 10
Plywood (W) 2® 8 10 1o
Bamboo (I) 6 10 4°¢ 8
Bamboo (O) [3 10° 62 8
Bamboao (S) 4 8 2® 6
Cement o 4 4 o
Brick o 2® 6 8

Based on a yo-percent mortality level, th
residues were effective for additional periods o
*—2 weeks, "—g4 weeks, or “—6 weeks.

Bayer 39007 and Sevin gave longer perioc
of effectiveness than either malathion c¢
Bayer 29493 on brick and whitewashe
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swood. On bamboo, Bayer 29493 gave
ective kills for longer periods than any
the other three toxicants. Previous
soratory data for tests with Sevin on ply-
sod panels showed it to give essentally
nplete kills for 24 and 32 weeks at
sages of 100 and 200 mg./sq. {t., respec-
ely.
The poor results obtained on clay with
ecticides that persisted for 10 w0 14
cks on other surfaces follow the same
nd exhibited in previous laboratory
1el tests with malathion, DDT, and diel-
n. However, formulations of malathion
it showed litde residual action aiter
eral days in the laboratory were found
be adequate for 2 to 3 months when
ed under feld conditions { Schoof ez af.,
»1). Bayer 29493 also produced similar
arvals of effecuveness. From the lack
correlation between field and laboratory
s it 1s apparent that factors that in-
‘nce the effectiveness of treatments on
7 differ markedly under laboratory
sus field evaluation.
3ased on the over-all comparison of
face versus toxicant, residues on cement
I clay were the least effective, while
se on thatch, foilowed by plywood and
itewashed plywood, were the most
able.
>ast experience has shown that the type
surface may exert a profound effect
i the persistence of a residual appli-
on. The current data likewise show
t any one surface may show a negative
sositive effect upon a residue depending
the toxicant involved. Because of this
or, the possibility exists that insecticidal
1ds may prove satistactory under cir-
1stances where a single toxicant may
On this premise, insecticidal formu-
sns could be prescribed in accordance
h the surfaces found i a project area.

Summary. At Savannah, Georgia, sus-
pension residues of Hercules 5727 and
7522H, Union Carbide 10834, Sevin, and
Bayer 39007 were cvaluated against .4no-
pheles quadrimacularus on surfaces of clay,
thatch, bamboo, cement (plaster), ply-
wood, whitewashed plywood, galvanized
metal, and brick. All surfaces were main-
tained under a shed outof-doors. Based
on t-hour exposure of adult females at
biweekly intervals, Hercules and
7522H at 25 and 50 mg./sq. ft. and Union
Carbide 10854 at so and 100 mg./sq. ft
offered litde promise as residual agents;
Hercules 7522H was. the least effective; it
failed on nine surfaces at 4 weeks. Both
Sevin and Bayer 39007 showed promising
results in giving go percent kills for 12 to
14 weeks on thatch, whitewashed plywood,
plywood, and metal when applied at 200
mg./sq. {t. Bayer 39007 was superior to
Sevin on clay but nferior to it on cement.
Residues of all compounds were least effec-
tive on cement followed by clay. Deposits
on thatch gave the maximum periods ol
effectiveness.

TRT
5727

AcxNowrepeMeNT. These studies were
accomplished as part of a contractual agree-
ment between the Communicable Disease
Center and the Agency for Internauonal
Development.
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