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INSECTICIDE SUSCEPTIBILITY TESTS OF AEDES
TAENIORHYNCHUS AND CULEX NIGRIPALPUS
IN FLORIDA, 1974-19761
ARTHUR H. BOIKE, JR., CARLISLE B. RATHBURN, JR., CHARLES F. HALLMON anp
SHERRY G. COTTERMAN

West Florida Arthropod Research Laboratory, Florida Department of Health and Rehabilitative
Services, Panama City, Florida 32401

ABSTRACT. F, larvae and adults from wild
popuIations of Aedes taeniorhynchus (Wied.) and
Culex nigripalpus Theob. in Florida were tested
against malathion, naled, and fenthion, and
compared to the susceptible laboratory strains.
The areas tested were based on previous re-
sults and also included new areas for additional
susceptibility information. Both larval and
adult forms of Ae. taeniorhynchus were found to
be resistant to malathion. F, adults from one of

INTRODUCTION

In a continuing effort to control 2 prin-
cipal mosquito species in Florida, knowl-
edge of their susceptibility to various in-
secticides is essential. Susceptibility levels
of Aedes taeniorhynchus (Wied.) and Culex
nigripalpus Theob. to several insecticides
have been reported by Rogers and
Rathburn (1964), Rathburn and Boike
(1967), Boike and Rathburn (1968, 1969,
1972, 1975), Gahan et al. (1966), and
Mount et al. (1971). This paper includes
additional studies on the tolerance of first
generation larvae and adults of these 2
species to malathion, naled, and fenthion
for the years 1974-76.

MATERIALS AND METHODS

Samples of wild adult mosquitoes from
various areas in the state were sent to this
laboratory where both F, larvae and
adults were tested for inseciicide resist-
ance according to the methods previously
described by Rathburn and Boike (1967),
Boike and Rathburn (1969, 1972, 1975).
Test results from each area were statisti-

cally analyzed by probit analysis in order .

to obtain the LC;, and LGy, values, their

- ! Presented at the New Orleans meeting,
April, 1977.

the Florida Keys were 40 times more tolerant
to malathion at the LCy, level based on paired
tests with the laboratory susceptible strain, No
resistance was detected when larvae or adults
from some of these resistant areas were tested
against naled or fenthion. F, larvae of Cx. nig-
ripalpus were as susceptible as the laboratory
strain when tested against malathion and
naled; however, adults from some areas were
up to 5X less susceptible to malathion.

95% confidence limits, and the slope and
standard error of the regression line.

RESULTS

Resulis of larval tests are shown in Ta-
bles 1 and 2 and adult tests in Tables 3
and 4. In both larval and adult tests, each
area was pair tested with the susceptible
laboratory strain; however, since little var-
iation occurred with the laboratory strain
and in the interest of space, all rep-
lications were combined for a given year.
Areas tested are arranged in the tables in
increasing LC;y values. The resistant
ratios cited in the text were based on
paired tests and not on the average LGy,
and LC,, values shown in the tables.

MALATHION vs Ae. tgeniorhynchus. Dur-
ing the 3-year period, populations of Ae.
taeniorhynchus showed a continuing lack of
susceptibility to malathion, especially in
the coastal areas of Florida and the Keys.
This was observed previously by Boike
and Rathburn (1975) and noted again
during 1975 and 1976 (Tables 1 and 3).
In 1975, F, larvae from Charlotte County
were 11X less susceptible than the labora-
tory strain at the LC; level and 16X at the
LCy level. During 1976, F, larvae of adult
mosquito populations sampled from the
southwestern coastal area (Longboat Key,
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Perrico Island and Manasota Beach) and
the Florida Keys (No Name Key and
Sugarloaf Key) were 6X to 13X less sus-
ceptible than the laboratory strain at the
LCy, level and 8X to 31X at the LCy level.
During 1974, F; adults from Dade and
Indian River counties were 25X and 38X
more resistant respectively at the LC
level when compared to the laboratory
strain. During 1976, F, adults from the
Florida Keys (No Name Key and Sugar-
loaf Key) were as much as 16X and 40X
respectively less susceptible than the lab-
oratory strain at the LCy level.

NALED vs Ae. taeniorhynchus. F, larvae
from all areas tested during the 3-year
period were as susceptible (<2X) to naled
as to the laboratory strain (Table 1). When
adults from malathion resistant areas in
1976 were tested for susceptibility to naled,
very little difference was noted when com-
pared to the susceptible laboratory strain
(Table 3).

FENTHION vs Ae. taeniorhynchus. A lim-
ited number of fenthion iests were per-
formed mainly during 1976 (Table 1). F;
larvae from 4 areas sampled during this
period were found to be as susceptible
(<2X) as the laboratory strain.

MaLaTHION vs Cx. nigripalpus. First
generation larvae sampled during
1974-76 were almost as susceptible to
malathion as those of the laboratory
strain (Table 2). Adults tested from some
areas during the same period were 2X to
5X less susceptible than the laboratory
strain at the LCy, level and from 2X to 6X
at the LGy, level (Table 4).

NaLED vs Cx. nigripalpus. Larvae from
all 6 areas sampled during 1974-76 were
as tolerant to naled as the laboratory
strain (Table 2). Adults were tested from
areas sampled during 1976 only and were
found to be 2X and 4X less tolerant than
the lahoratory strain at the LCsq and LGy
levels respectively.

DISCUSSION

Previous results on the susceptibility of
Florida mosquitoes to insecticides have
been reported by Rathburn and Boike

(1967) and Boike and Rathburn (1968,
1969, 1972) and included mostly larval
data, while a recent report (Boike and
Rathburn 1975) contained mainly larval
data and some adult tests. The data re-
ported herein contain substantially more
adult testing and in many instances both
larval and adult results can be compared
for a given area. The data also indicate
that Ae. taeniorhynchus continues to be re-
sistant to malathion in the state, with ap-
parently the highest degree of tolerance
noted in adults from the lower Florida
Keys. Although no resistance to mala-
thion was noted in larval samples of Cx.
nigripalpus, some adult populations were
6X less susceptible to malathion than the
susceptible laboratory strain. This could
be significant; however, it probably rep-
resents vigor tolerance in the adult stage.
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LABORATORY OBSERVATIONS ON THE MATING
BEHAVIOR OF CULEX TRITAENIORHYNCHUS GILES

TANWEER FATIMA SIDDIQUI, ABDUL QAYYUM KHAN! anp WILLIAM K. REISEN?
Pakistan Medical Research Center, 6 Birdwood Road, Lahore, Pakistan

ABSTRACT. Male insemination capacity
and the incidence of multiple insemination was
studied using a wild-type, laboratory strain and
arecessive eye color mutant of Cx. tritaeniorhyn-
chus. Sexually mature, wild-type males insemi-
nated an average of 5.1 mature females during
a 4-day test period with most inseminations
occurring the 2nd night. Multiple insemination

Studies of Culex tritacniorhynchus Giles
mating hehavior have recently been ini-
tiated to provide background information
as a prelude to genetical control experi-
ments in nature. Information on phe-
nomena such as male insemination per-
formance, the incidence of multiple in-
semination and preferential mating are
critical in planning releases. Observations
on Cx. tritaeniorhynchus mating behavior in
nature (Kawai et al. 1967, Reisen et al.
1977) and during colonization attempts
(Newson and Blakeslee 1957, Sasa et al.
1967; Shirasaka et al. 1968, Baker and
Sakai 1974) have beén restricted to the
time and place of mating and the inci-
dence of successful mating under labora-
tory conditions. In fact, there are rela-
tively few detailed studies of many aspects
of the mating behavior of Culex mos-

! Present address: Lecturer, Zoology De-
partment, Forman Christian College, Lahore,
Pakistan.

% Please address reprint requests to W. K.
Reisen.

was detected in 8 of 389 fertile egg rafts and
occurred most frequently in small cages having
high pair densities. No preferential mating was
observed among the mutant males and
females, and progressively more wild-type mat-
ings occurred at lower pair densities and in
larger cages.

quitoes, in general, with the exception of
Cx. p. fatigans (e.g. Kitzmiller and Laven
1958, Sebastian and de Meillon 1967) and
to a lesser extent Cx. tarsalis (Asman 1975)
and Cx. nigripalpus (Lea and Edman
1972).

The present paper describes male in-
semination performance, the incidence of
multiple insemination, and preferential
mating in Cx. iritaeniorhynchus under lab-
oratory conditions,

METHODS AND MATERIALS

Strains. The Balloki, Pakistan, strain of
Cx. tritaeniorhynchus was used throughout
and has been under continuous culture at
our laboratories for the past 6 years
(Baker and Sakai 1974). A recessive, sex-
linked, heat sensitive, eye color mutant,
rose eye (Baker and Sakai 1978), was used
in the multiple insemination and prefer-
ential mating experiments. This mutant,
originally isolated frorm the Balloki strain,
expresses iiself well in the larval stage as
red eye color at 28°C, becoming paler to



