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Abstract. Beta-cyfluthrin (OMS 3051), a new synthetic pyrethroid and one of the stereoisomers of
cyfluthrin, was studied for insecticidal activity against eight mosquito species. Its larvicidal activity with
LCs, values of 5.62x10°and 1.19 x 10 mg/1 respectively for Culex quinquefasciatus and Aedes aegypti was
comparable with that of deltamethrin. This pyrethroid was more effective against the larvae of Armigeres
subalbatus (LCsq - 7.76 X 107) and the adults of Anopheles culicifacies (LTsq - 27.76 min at 2.0 p/cm?) than
the other species tested. Residual efficacy at 50 mg(ai)/m? was more persistent (for 14-25 weeks) on thatch
and asbestos among the four treated surfaces. This compound also elicited oviposition deterrent activity
at 0.001 mg/1 against Cx.quinquefasciatus. B-cyfluthrin is a good insecticide for mosquito control. How-
ever, care should be exercised while using it as a larvicide in breeding habitats considering its toxicity to

fish.

INTRODUCTION

Chemical insecticides are indispensable and
effective means for controlling insects of medical
importance particularly, in situations like epidemics
and natural calamities (Ware, 1978). With an ideal
of controlling insects with absolute selectivity,
search for the development of newer insecticides
with the best combination of properties continues.
The photostable synthetic pyrethroids have the
biologic potency to be considered as promising
alternative insecticides (Elhott et al, 1974). It is of
great importance to screen the effect of new pyre-
throids against vector mosquitos, since their bio-
logical activity has been successfully demonstrated
in houseflies (Lim and Visvalingam, 1990), tsetse
flies (Spielberger et al, 1979), black flies (Sheman-
chuk, 1981) and cockroaches (Carter and Chad-
wick, 1978). Therefore, in the present study the
biological potency of a new synthetic pyrethroid,
B-cyfluthrin, was evaluated against important
mosquito species.

MATERIALS AND METHODS
B-cyfluthrin (OMS 3051), cyano(4-fluoro-3-

phenoxy-phenyl)-methyl-32,2-dichloro-ethenyl)-2,
2-dimethylcyclopropanecarboxylate, astereoisomer
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of cyfluthrin was received gratis from Bayer through
WHO in two different formulations as 2.5% EC
and 5% WP. Immatures and adults of eight mos-
quito species, viz Culex quinquefasciatus, Cx.sitiens,
Cx.tritaeniorhynchus, Anopheles stephensi, An.
culicifacies, Aedes aegypti, Armigeres subalbatus
and Toxorhynchites splendens, were obtained from
the insectaries maintained at the Vector Control
Research Centre, Pondicherry. Susceptibility of

‘malathion resistant and malathion-fenthion

resistant strains of Cx.quinquefasciatus was also
determined. Standard procedures were followed
to determine the susceptibility of larvae and
adults (WHO, 1982).

A one percent stock solution of B-cyfluthrin
was made from which other lower concentrations
were prepared in ethanol. The desired concentra-
tion of test solution was achieved by adding 1 ml
from an appropriate lower concentration solution
to 249 ml tap water placed in a beaker (500 ml).
Each test was replicated four times with not less
than five concentrations. Twenty-five numbers of
early fourth instar larvae of the test species were
exposed and the mortality counts were recorded
after 24 hours.

To assess the adulticidal efficacy of the com-
pound, engorged female mosquitos were exposed
to varying time intervals at a dose of 2ug/cm?
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(4pg/cm? in the case of Tx.splendens), and
mortalities were recorded after 24 hours. From
the percentage mortalities obtained in larvae and
adults, LCsy and LTso values were calculated by
probit analysis (Busvine, 1971).

Residual efficacy of the compound was deter-
mined by considering > 50% mortality, following
the procedure described elsewhere (Rajavel et al,
1987) on four different surfaces (cement, mud,
thatch and asbestos) treated at the rate of 50
mg(aiym®. Oviposition deterrent activity of this
pyrethroid was studied against Cx. quinquefasciatus,
at concentrations 0.001, 0.01, 0.1 and 1.0 mg/1
following the method reported earlier (Vasuki,
1990).

Toxicity of this pyrethroid against some non-
target predatory fish species, viz Poecilia reticulata,
Gambusia affinis, Aplocheilus blochii and Saro-
therodon mossambica was also assessed by follow-
ing the method of Mulla et al (1978).

RESULTS

Larvicidal potency of B-cyfluthrin against the
larvae of mosquito species tested is given in Table
1. Among the eight species tested the larvae of
Ar.subalbatus were found to be highly vulnerable
whereas An.stephensi was least affected when
exposed to the pyrethroid. This pyrethroid was
found to be effective against the malathion-fenthion

Table 1

Larvicidal and adulticidal efficacy of B-cyfluthrin against mosquito species.

Larvae
Species LCso(mg/1) LCyo(mg/1) Regression X2
Cx.quinquefasciatus 5.62x10° 9.19x 107 30.46 +2.60InX 2.55
Cx.quinquefasciatus 2.04x10* 7.07x 104 13.76 +1.03InX 5.91
(Mal resistant)
Cx.quinquefasciatus 8.13x107 4.48x10* 12.06+0.75InX 1.55
(Mal and Fen resistant) /
Cx. tritaeniorhynchus 1.93x10* 3.63x10* 22.27+1.93InX 2.38
Cx.sitiens 1.49 x 10 1.68 %10 9.66 +0.53InX 2.79
Ae.aegypti 1.19x10* 2.12x10* 25.16+2.23InX 16.58
An.stephensi 0.11603 0.31596 7.63+1.171InX 6.95
An.culicifacies 5.51x10° 0.47491 6.49 +0.29InX 3.38
Ar.subalbatus 7.76 x 107 1.66 x 107 6.49 +0.29InX 8.61
Tx.splendens 1.98x 10* 521x10* 16.78 + 1.32InX 18.22
Adults*
LTso(min) LTyo(min) Regression X2
Cx.quinquefasciatus 33.05 50.93 -5.35+2.95InX 5.29
Cx.tritaeniorhynchus 31.29 53.40 -3.24+2.39InX 21.02
Cx.sitiens 37.48 55.40 -6.87+3.28InX 12.79
Ae.aegypti 39.92 60.27 6.46+3.11InX 0.57
An.culicifacies 27.76 45.72 -3.52+2.56InX 13.99
An.stephensi 34.51 78.90 -0.48 +1.55InX 16.18
Ar.subalbatus 34.52 49.94 -7.27+3.47InX 6.61
Tx.splendens** 32.57 65.47 -1.32+1.81InX 2.41
Adulticidal efficacy determined at
*2ug/cm?
** 410/cm’
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resistant strain with a LCs, value almost equal to
the normal strain of Cx.quinquefasciatus.

The adulticidal efficacy of this pyrethroid
against the species tested is also presented in
Table 1. An.culicifacies showed maximum suscep-
tibility with an LTs, value of 27.76 minutes, while
Ae.aegypti needed longer exposure time (39.92
minutes) for 50% mortality.

On analysing the residual activity of this pyre-
throid it was found that the effect lasted for a
longer period on asbestos and thatch surface than
on the other two surfaces (Table 2). B-cyfluthrin
was found to be more effective on the adults of
An.culicifacies giving more than 90% kill for a
maximum period of 11-14 weeks in all the treated
surfaces. However, this compound did not show
any residual effect on Tx.splendens at the rate of
50 mg/m?.

When the gravid females of Cx.quinquefasciatus
were allowed to oviposit on treated waters, no
eggs were oviposited in any of the concentrations

Cx. quinquefasciatus

An. stephensi

viz 0.001, 0.01, and 1.0 mg/1 tested. But most of
the gravid females were found dead on the treated
water surface.

Four predatory fish species, non-target macro
fauna, were found to be susceptible to this pyre-
throid which produced 100% kill even at a dosage
as low as 0.01 mg/l.

DISCUSSION

The larvicidal efficacy of several pyrethroids
against mosquitos has been established (Das and
Kalyanasundaram, 1984; Mariappan et al, 1985;
Rajavel et al, 1987; Amalraj et al, 1987). Deltame-
thrin has been reported to be the insecticide of
choice with promising activity for controlling
insects of medical importance (Tessier, 1982). The
results of the present study show that the larvicidal
potency of B-cyfluthrin is comparable with that of
deltamethrin (Fig 1).

Ae. aegypti

SYNTHETIC PYRETHROIDS

0.001 +
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0.001 4
0.,0001 4
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Fig 1—Comparative larvicidal efficacy of B-cyfluthrin with other synthetic pyrethroids (T - Tralomethrin; A - Alphame-
thrin; C - cyfluthrin; F - Fenfluthrin; P - Permethrin; D - Deltamethrin; B - B-cyfluthrin) against three vector

mosquitos.
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Table 2

Residual efficacy (in weeks) of B-cyfluthrin against eight mosquito species.

Surfaces treated at the rate of 50 mg (ai)/m?

Species
Thatch Mud Cement Asbestos
Cx.quinquefasciatus 21 9 11 18
Cx.tritaeniorhynchus 25 9 13 25
Cx.sitiens 25 8 18 24
Ae.aegypti 24 7 14 23
Ar.subalbatus 25 13 24
An.stephensi 16 10 17
An.culicifacies* 14 11 11 14
Tx.splendens 0 0 0 0
*Residual efficacy based on > 90% mortality.
Table 3

Comparative residual toxicity of B-cyfluthrin with other synthetic pyrethroids.

Surfaces treated at the rate of 50 mg (ai)/m?

Compound
Thatch Mud Cement Asbestos
A B A B A B A B
Tralomethrin 15 15 0 0 0 0 0 0
Cyfluthrin 12 12 5 7 1 2 0 0
B-cyfluthrin 25 16 9 9 11 10 18 17

A - Cx.quinquefasciatus
B - An.stephensi

The results also indicate that this compound
has high potency in suppressing the adult popula-
tion of vector mosquitos and similar activity has
also been shown by other synthetic pyrethroids
earlier (Rishikesh et al, 1978; Weidhass et al,
1982).

B-cyfluthrin showed longer residual effect
(Table 3) when compared to other synthetic pyre-
throids. Recently pyrethroids of allethrin series
were also shown to possess rapid knock down
effect and adequate heat stability (Smith, 1973).

Oviposition by an insect is brought about in
three stages (i) orientation which may result in the
insect’s arrival on a surface because of its attraction
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or avoidance of a surface from repulsion. (ii) arrest
of the insect at the surface after arrival, (iii) depos-
ition of eggs. This pyrethroid influenced the
second stage and exhibited deterrent effect on
oviposition of Cx.quinquefasciatus. Verma (1986)
has also observed strong deterrent effect in some
synthetic pyrethroids like cypermethrin, fenvalerate,
decamethrin and permethrin against Cx.quinque-
Jasciatus, Ae.aegypti and An.stephensi. A high
degree of mortality observed in gravid females
which attempted to oviposit on surface treated
with B-cyfluthrin, indicated contact toxicity for
B-cyfluthrin similar to that shown by Saxena and
Sharma (1972) for certain terpenoids against Ae.-

aegypti.
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After the introduction of permethrin, the first
potent photostable pyrethroid by Elliott and
coworkers (1973), numerous photostable and
thermostable pyrethroids have been widely recog-
nized as one of the major groups of effective
synthetic insecticides. B-cyfluthrin, with above
mentioned properties, can be effectively employed
in mosquito control in view of its adulticidal effi-
cacy, residual toxicity and ovipositional deterrent
activity. This pyrethroid may selectively be used
as larvicide in various mosquito breeding habitats
considering its toxicity to fish fauna.
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