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Susceptibility of Adults of a Malayan Strain
of Culex pipiens fatigans Wiedemann
to DDT and Dieldrin *

by MARSHALL LAIRD, Institute of Parasitology, McGill University, Macdonald College,
Province of Quebec, Canada

Complaints by servicemen that they were being troubled by mosquitos
in DDT-treated quarters of the Royal Air Force establishment at Kuala
Lumpur, Malaya, led to a survey in which numerous engorged females of
Culex pipiens fatigans were found resting on the rear walls of cupboards
and in other such sheltered places. The collection was made on 7 March
1957, the interiors concerned last having been sprayed on 18 February.
There was a history of monthly residual treatment with DDT since late
1945, but there had been only one exposure to dieldrin, 18 months previously.

The entire catch was dispatched to Singapore by air, the mosquitos
being packed in test-tubes within which they were separated from one an-
other by pledgets of cotton wool. Many of the insects oviposited soon after
they were brought to the Department of Parasitology at the University of
Malaya, where a thriving colony (designated KL strain) was established
without difficulty. Batches of adults from this colony were tested for
insecticide resistance, using technical DDT and dieldrin supplied by the
World Health Organization. The method employed was that of Busvine
& Nash as modified by Busvine,a young females being tested a few hours
after their first blood meal. Gauze-covered lamp chimneys, instead of
wire-mesh cages, were used as recovery chambers, this being the only
departure from the standard procedure. Mosquitos were placed in the
exposure chambers in batches of six, with up to eight replicates. Tests
were carried out with insects of the first to fifth generations, at temperatures
of 260-30°C and relative humidities of 80 %-95 %. The results are shown in
the accompanying table.

The percentage mortalities were corrected for control mortality by
Abbott's formula. The LC50 value for dieldrin was computed graphically
and found to be 1.4 %; that for DDT was well in excess of 5 %.

Wharton & Reid b reported that in Malaya, as elsewhere, C. p. fatigans
exhibited an initially low degree of susceptibility to DDT. They and Reid c

remarked upon the activating response which at first causes this mosquito to
leave DDT-treated interiors. Enhanced resistance had eliminated such a
response in the KL strain. In fact, some of the examples collected at Kuala
Lumpur were actually resting on areas where the deposit of residual DDT
was so thick beneath their feet that it showed up clearly by torchlight.

* Undertaken at the Department of Parasitology of the University of Malaya, as part of a Royal New
Zealand Air Force Active Reserve training assignment. The technical assistance rendered by Mr. W. T.
Chellappah and Mr. C. A. Caldwell is acknowledged with thanks.

a Wld Hlth Org. techn. Rep. Ser., 1954, 80, 30
b Wharton, H. & Reid, J. A. (1950) Nature (Lond.), 165, 28
c Reid, J. A. (1951) Nature (Lond.), 168, 863
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NOTES

However, mortalities were higher than in another Malayan strain studied by
Wharton,d who recorded a nil mortality for DDT concentrations of 1.8 %
and 3 % and only a 4% kill for a concentration of 5 %. In both cases the LC50
was > 5 %, but the occurrence in the KL strain of a virtual plateau of
approximately 25 % mortality at concentrations of 0.5 %-2.0 % DDT points
to a heterogeneity that could not, unfortunately, be investigated before my
departure from Singapore.

Wharton d, e demonstrated that the initial susceptibility of Malayan
C. p.fatigans to dieldrin is rather high (although lower than that of any of
the other species of mosquito he tested). He noted initial LC50's of 0.46 %
and 0.40%, but found that dieldrin resistance develops very rapidly indeed.
C. p.fatigans adults, which he obtained from an area where five residual
sprayings with dieldrin had been carried out, were exposed to a 40% con-
centration of the insecticide, and 100% survival was registered. Considering
the LC50 (1.4%) of the KL strain against the background of Wharton's
findings, it is obvious that the control problem in question cannot be solved
by the substitution of dieldrin for DDT. It is equally obvious that a change-
over to dieldrin as a larvicide would prove equally ineffective, for Collins f
recorded that control deterioration took place within four months of the
replacement of DDT by dieldrin for the larval control of C. p. fatigans in
H.M. Naval Base, Singapore. As regards other chlorinated hydrocarbons,
Reid g reported a tenfold increase in the BHC-resistance of C. p. fatigans
larvae at Penang, after three years' exposure to this insecticide. In this case,

SUSCEPTIBILITY OF FEMALE CULEX P. FATIGANS (KL STRAIN) TO DDT AND DIELDRIN

[Inectici de innnsoCltution of mosq uitos mortal ity mortalIity morc tality

0.5 54 12 22.2 20.0

1.0 54 15 27.8 25.7

2.0 54 13 24.1 21.9

5.0 24 9 37.5 35.9

Controls - 186 5 2.7 -

0.1 36 0 0 0

0.2 36 1 2.8 1.4
Dieldrin

0.4 I 36 2 5.6 4.2

2.0 18 13 72.2 71.8

5.0 18 15 83.3 83.1

Controls - 144 2 1.4 -

d Wharton, H. (1955) Bull. ent. Res., 46, 301
e Personal communication, 1957
f Collins, C. P. (1956) J. roy. nav. med. Serv., 42, 148
g Reid J. A. (1955) Bull. Wld Hlth Org., 12, 705
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the resistance was linked with one of similar magnitude to dieldrin, which
had never been used in the area.

One way of solving (at least temporarily) problems of group resistance
to chlorinated hydrocarbons is to change over to organophosphorus
insecticides. However, it is likely to prove impracticable, on economic
and other grounds, for local mosquito control organizations, whether under
military or civil direction, to employ a multiplicity of residual insecticides
for a number of specific purposes. It is customary for a single general-
purpose compound to be used, and thus, when there is a control breakdown
involving a common peridomestic pest species, the incongruity of being
troubled by mosquitos within buildings known to be subjected to regular
residual spray treatment can prejudice opinion to such an extent that a
general switch to an alternative insecticide may be recommended without
further inquiry. It may thus be overlooked that the first insecticide is still
potent against other mosquitos locally less obvious, but more dangerous,
than the common resistant species.

As has been indicated, a change from DDT to dieldrin would not solve
the problem of insecticide resistance in C. p. fatigans of the KL strain.
Such a procedure might perhaps prove to have certain advantages in the
control of other mosquitos, but on the available data it is no more called for
than would be a general switch to organophosphorus compounds. At the
present time, when resistance problems are incompletely understood but
are under intensive study on an international level, particular care must
be taken not to complicate these issues still further by too hasty changes
from one insecticide to another. In this connexion, heed should be paid to
Busvine's h suggestion that a ban be placed on some good alternative
insecticide to DDT, so that we can rely upon the chosen compound for
maximum initial effectiveness in major emergencies.

Under these circumstances, it is considered that the soundest solution
to group resistances in C. p.fatigans at this stage is a return to our former
approach of placing primary reliance upon sanitation measures. There has
been a decided tendency for these to be neglected in recent years, because
of the preoccupation with new insecticides, particularly adulticidal residues.
It seems timely, therefore, to redirect attention to the fact that species
control through the elimination, oiling or adequate screening of larval
habitats, and allied measures, is particularly applicable in dealing with
domestic mosquitos such as C. p. fatigans.

h Busvine, J. R. (1957) Trans. roy. Soc. trop. Med. Hyg., 51, 11


