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INSECTICIDE SUSCEPTIBILITY STUDIES IN INDIAN STRAINS OF
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B. V. R. MADHUKAR a~p M. K. K. PILLAI
Department of Zoology, University of Delhi, Delhi-7 India

Until recently, the yellow fever mos-
quito, Aedes aegypti was not considered of
much public health importance in India.
However, in view of the outbreak of
haemorrhagic fever in various parts of
India (Fig. 1) in 1963 and again in 1964
(Rao, 1964; Myers, et al., 1965; Krish-
namurthy ¢z al., 1965), and the demonstra-
tion that 4. aegypsi was the chief vector
of this disease (Singh and Sarkar, 1965),
the study of this species in India is now
considered of considerable importance.
The epidemic potential of the disease is
very high due to the prevalence of this
mosquito in many parts of the country
(Barraud, 1934). Information on insecti-
cide susceptibility of Indian strains of A.
aegypti is scanty. Such information is basic

_in the planning and execution of control
programmes against this mosquito. The
object of this study is to present this basic
information for five recently collected
strains of A. aegypti.

MareriaL anp Merhops.  The follow-
ing strains of A. gegypsi were used in the
present investigation:

1. Delhi: A strain originated from the
larvae collected in Delhi in Septem-
ber 1967.

2. Varanasi: A field-collected  strain
from Varanasi city in February 196%.

3. Rajahmundry: Developed from lar-
vae collected at Rajahmundry in Oc-
tober 1967.

4. Bangalore: A strain raised from the
eggs collected from Bangalore city
area in September 1967.

5. Mettupalayam: A strain derived from
feld-collected larvae at Mettupa-
layam in July 1g6y.

The locations of the areas of origin of
the various strains are given in Fig. 1.

The mosquito colonies were maintained
in the laboratory at 80° F. and 805 per-

cent RH. The larvac were fed daily on
a mixture of brewer’s yeast and blood
albumin (s5:1). The larvae of the Fs
generations of Delhi and Rajahmundry,
and Fy generations of Varanasi, Bangalore
and Mettupalayam were used for the in-
secticide tests. All susceptibility tests were
performed on the late 3rd or early 4th
instar larvae using the WHO standard
method for mosquito larvae (World Health
Organization, 1963). The insecticides
employed in the present study were DDT,
dieldrin, diemethrin, malathion, diazinon,
sumithion (Bayer 41831), fenthion, abate,
dursban, carbaryl, Bayer 39007 (Baygon)
and Bayer 37344. The synergistic potency
of Warf antiresistant and piperonyl butox-
ide to DDT were determined using the
mixture of DDT and synergist in 1:1 ratio.
Ethanolic solutions of technical or purified
insecticides were used in all tests. Four
replicates of 25 larvae were employed for
each dosage level. Percentage mortalities
were plotted on logarithmic probability
paper and the L.Csy and LCyq values were
obtained from the regression lines fitted
by eye.

Resurrs anp Discusston. Data on larval
resistance, for 12 insecticides and DDT
with synergists Warf antiresistant and
piperonyl butoxide, are given in Table 1.
Chemical names for 5 of the materials that
are newer, or may be less familiar are
Abate®: 0,0-dimethyl phosphorothioate;
Dursban®: o,0-diethyl 0-3,5,6-trichloro-2-
pyridyl phosphorothioate; Bay 39007 (Bay-
gon): o-isopropoxyphenyl methylcarba-
mate; Bay 37344: 4-(methylthio)-3,5xylyl
methylcarbamate; Warf antiresistant: N,N-
dibutyl-p-chlorobenzenesulfonamide.

The LCsp levels for DDT show that all
the strains tested were tolerant to DDT;
Delhi and Mettupalayam were outstand-
ing in this respect. Warf antiresistant was
not very synmergistic with DDT against
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Fic. 1.—India:1.—Areas where haemorrhagic fever has been reported.
2—Areas where A. aegypti eggs and/or larvae have been

collected.

these strains as it reduced the LCso to
DDT only 1 to 4 times. Piperonyl butox-
ide, on the contrary, was not synergistic
against Rajahmundry and Varanasi, al-
though it increased the potency of DDT 6
times against Mettupalayam strain. All
the strains were found to be susceptible to
dieldrin but not to dimethrin; the latter
proved to be almost equitoxic with DDT.
Malathion and diazinon were not effective
against these larvae as all the strains were
found to be highly tolerant to these in-
secticides. However, the strains were
found to be highly susceptible to other
OP-compounds tested. Dursban proved to
be the most toxic among them, being 114

to 500 times as toxic as DDT, while abate
was 85 to 117 times, fenthion 17 to 40
times and sumithion 5 to 50 times as toxic
as DDT respectively. All the strains were
found to be highly tolerant to carbaryl
and Bayer 39007 and moderately tolerant
to Bayer 37344.

The strains of 4. aegypti employed in
this study were found to be tolerant to
DDT. Probably this tolerance of Indian
strains may be a result of the mosquitoes
being exposed to DDT during the recent
antimalarial spraying in India. The syn-
ergistic effect of Warf antiresistant was
only T to 4 times as is the case with sus-
ceptible strains of A. aegypii observed by
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Pillai et al., (1963). It is, however, of un-
usual interest to note the high tolerance of
all the strains to malathion and diazinon,
even though these insecticides up to the
time of writing have never been used in
India for mosquito control. The LCso
levels of Indian strains are higher than the
LCsg values reported for the various strains
in Bangkok by Lofgren ez al. (1967). In
all the strains the tolerance did not extend
to fenthion, as it did in the case of popula-
tions of A. nigromaculis in California, in
which there was a wide spectrum of OP-
resistance extending to parathion, methyl
parathion, malathion and fenthion (Brown
et al., 1963). Dursban, abate, and fenthion
are found to be good larvicides against all
the strains tested. Another interesting find-
ing in the present study is the low sus-
ceptibility of these strains to all the carba-
mates tested. Brown and Abedi (1960)
similarly recorded an LCsq of 1.93 ppm to
carbaryl in a susceptible strain from
Penang. The high tolerance of these strains
to DDT, malathion, diazinon and the
carbamates suggests the populations tested
were genctically heterogenous.
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