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The Present Status of Control of
Culex pipiens fatigans*

A. W. A. BROWN1

At present, larvicidal attack is the onlyfeasible measure for the control ofCulex pipiens
fatigans. However, in the cities of the tropics, which are the principal sites of the filariasis
problem, this has usually been a losing battle. The proper method of larval control is to
eliminate the breeding sites; instead there has been a great increase in polluted waters,
where C. p. fatigans breed.

The present situation in the control ofthis subspecies represents a victoryfor the adaptive
powers of the mosquito over the chlorinated hydrocarbon insecticides. Most control oper-
ations in the tropics have reverted to the old method of heavy applications of larvicidal oil,
which give consistent if inadequate results.

The effects of various newly developed insecticides are summarized. Organic thiocyanates
and carbamate compounds have proved disappointing.

The present situation in the control of C. p. fatigans
represents a victory for the adaptive powers of the
mosquito over the chlorinated hydrocarbon insecti-
cides. Most control operations in the tropics have
reverted to the pre-1939 method of heavy applica-
tions of larvicidal oil, which give consistent if inade-
quate results. The organophosphorus insecticides
have been used in larvicidal operations in California,
later in Japan and occasionally in certain cities in
Africa, where their effectiveness was eventually
negated by the development of organophosphorus
resistance in the field.

House-spraying with DDT at 200 mg/ft2 (2.15
mg/M2) had at first offered the promise that, although
it could not eliminate adult C. p. fatigans it could
reduce their numbers sufficiently to halt the trans-
mission of W. bancrofti, as it did in the Virgin Islands.
However, a filariasis project in India based on this
method was soon impeded by the development of
DDT-resistance. The substitution of dieldrin was
at first effective, but dieldrin-resistance rapidly
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developed, so that in these regions the only effective
chlorinated adulticide is y-HCH applied at high
dosages.
When organophosphorus compounds were tested

as adulticides in India, malathion proved relatively
ineffective and diazinon was effective for less than
a month after application. On the other hand,
fenthion (Baytex) applied at 100 mg/ft2 (1.08 g/m2)
to mud walls in Africa remained effective against
C. p. fatigans for six months; however, since it has
reduced the blood cholinesterase level of the inhabi-
tants of the sprayed houses, fenthion is not approved
for house-spraying in malaria eradication campaigns.
Certain organophosphorus compounds with very
low mammalian toxicity, e.g., bromophos and
fenitrothion, may prove to be as effective residual
adulticides for C. p. fatigans as they are for anophe-
line mosquitos.
At present, larvicidal attack is the only feasible

measure for the control of C. p. fatigans. But in the
cities of the tropics, which are the principal sites
of the filariasis problem, this has usually been a
losing battle. The proper method of larval control
is to eliminate the breeding sites; instead there has
been a great increase in polluted waters where C. p.
fatigans breed. The insecticidal material usually
employed to abate the nuisance is some type of
unrefined oil (e.g., gas oil, Malariol HS), with a
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spreading pressure of at least 20 dynes/cm (sufficient
to overcome the surface scum), applied at the
equivalent of 25-40 UK gal/acre (280-450 litres/ha).
Its residual effect is short-lived, since the insecticide
soon collects at the margins of the water-body;
application must therefore be repeated weekly and,
even then, any flow of water can remove the oil
completely. Nevertheless, repeated oiling has proved
effective against C. p. fatigans when accompanied
by the periodic cleaning of drains and the freeing
of water flow.
DDT in an oil solution or emulsion initially

proved effective at 0.25-0.5 lb/acre (0.28-0.56 kg/ha),
the mortality of C. p. fatigans larvae decreasing with
an increase in the amount of solids suspended in the
water. Eventually in South-East Asia the combina-
tion of pollution and increasing DDT-resistance
made doses of 270 lb/acre (2.24 kg/ha) ineffective.
However, there are still certain areas, especially in
the USA, where the application of DDT in high
concentration is still effective; this is true also in
certain quarters of tropical cities, such as Rangoon.
Where DDT ultimately fails it could be temporarily
replaced by deutero-DDT or CP47412, which are
highly insecticidal to DDT-resistant C. p. fatigans.
The substitution of y-HCH or dieldrin was

initially effective against DDT-resistant larvae;
y-HCH was satisfactory at 0.25 lb/acre (0.28 kg/ha)
and dieldrin at 3 lb/acre (3.36 kg/ha) was effective
even in heavily polluted water. Eventually, however,
the onset of cyclodiene-resistance in India, Malaya,
Cayenne and elsewhere rendered these chlorinated
hydrocarbons ineffective also.
The first organophosphorus larvicides to be

applied were parathion and EPN in California, but
parathion, although very effective at low doses,
has a high toxic hazard, and EPN, which is not
without hazard, is no longer commercially available.
Malathion had to be applied at a dosage of 0.5 lb/
acre (0.56 kg/ha) and even then was not completely
effective against Culex larvae in California. Popula-
tions in Douala, Cameroon, eventually developed
malathion-resistance. However, populations of
C. p. fatigans in Rangoon frequently show LC10o
levels below 0.1 ppm of malathion and therefore
could be expected to be controllable by this safe
organophosphorus compound. Moreover, malathion
granules often prove more effective than liquid
formulations. Diazinon is a more powerful larvicide,
and has given good results against C. p. fatigans in
septic tanks; however, resistance to diazinon has
been observed in Freetown, Sierra Leone. Naled

(Dibrom) has proved a more effective larvicide than
diazinon for Aedes larvae, but not for Culex;
fenchlorphos (ronnel) is about as effective as
diazinon.

Fenthion is a very good larvicide; with an LC50
of 0.003 ppm for C. p. fatigans it is virtually as
powerful as parathion, and it is safer than methyl
parathion, which it has replaced for the control of
parathion-resistant A. nigromaculis in California.
Fenitrothion is less effective than fenthion, particu-
larly in polluted waters, but it has a very low toxic
hazard. Bromophos is no less effective than feni-
trothion, and the closely related S-2225 is almost as
larvicidal but has less toxic hazard. The compound
SD 7438 is about as larvicidal as fenitrothion and
bromophos (LC50 = 0.005 ppm) but it has a much
longer residual effect in water. By far the best
larvicide at present is Abate (52160; American
Cyanamid Co.); it has an LC50 of only 0.0004 ppm
for C. p. fatigans and completely controls mosquito
larvae at 0.01 lb/acre (0.011 kg/ha). Other new
compounds that lie between parathion and Abate
in larvicidal activity for C. p. fatigans are Bayer
37 343, 47940, 52957 and 64995, and SD 8803,
9020 and 9320; many of these may prove, like Bayer
37 343, to be insufficiently safe for general use. Of
the new commercial insecticides applied in emulsions
or in granules at a dosage of 10 ppm in polluted
waters, the order of effectiveness in terms of the
duration of protection given against C. p. fatigans
breeding is Abate > SD 7438 > fenthion > para-
thion > bromophos > fenitrothion > dichlorvos >
malathion.

Trichlorfon is a safe larvicide for application to
flowing sewage effluents, and dichlorvos is similarly
effective but at lower dosages; even fenthion may be
applied dropwise to flowing effluents at 5-km inter-
vals to achieve control. Strips of resin impregnated
with dichlorvos when suspended in storm sewers
have prevented oviposition by Culex adults, and
when immersed have killed any larvae present. The
synthetic pyrethroid dimethrin is suitable for the
control of larvae in potable waters, and dieldrin
granules or pellets may remain effective for a long
period against susceptible populations in non-
potable waters. Other possibilities include the or-
ganic thiocyanate Thanite, but high dosages are re-
quired. Carbamate compounds have proved dis-
appointing as larvicides; carbaryl is relatively
ineffective, being surpassed by propoxur (Baygon,
B-39007), while Hercules AC-5727 is the most
effective, though scarcely better than diazinon.
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RtSUMIt

Dans la lutte contre Culex pipiens fatigans, la victoire
revient, pour le moment, au moustique et a ses facult6s
d'adaptation aux insecticides organochlores. Sous les
tropiques, on en est revenu A l'application massive
d'huiles larvicides. Cependant, c'est la une bataille en
gen6ral perdue dans les villes tropicales, principaux foyers
de filariose. La bonne m6thode consiste A detruire les
gites larvaires. L'insecticide utilise est habituellement du
petrole non raffin6, appliqu6 A raison de 280 A 450 litres
par hectare. L'effet r6manent 6tant de courte duree, les
applications doivent etre r6pt&6es chaque semaine. Les
resultats sont am6lior6s par le nettoyage periodique des
canalisations.
Au d6but le DDT s'est montr6 efficace, mais il est

maintenant inop6rant dans le Sud-Est asiatique ou la
resistance toujours plus forte a cet insecticide se combine
A une pollution accrue. II reste cependant quelques regions,

notamment aux Etats-Unis d'Am6rique, ou l'application
de DDT A de fortes concentrations est encore utile. En
presence d'une resistance au DDT, d'autres organo-
chlor6s ont ete essayes, mais dans ce cas aussi une
resistance s'est d6velopp6e, en Inde, en Malaisie, A
Cayenne et ailleurs. De nombreux larvicides organo-
phosphor6s ont ete appliques mais les uns se sont revel6s
toxiques, tandis que se developpaient des resistances aux
autres. Les plus actifs des produits commerciaux actuelle-
ment disponibles sont dans l'ordre decroissant: Abate,
SD 7438, fenthion, parathion, bromophos, fenitrothion,
dichlorvos, malathion.

Le thiocyanate organique Thanite est 6galement uti-
lisable mais il faut 1'employer a forte dose. Les composes
a base de carbamates se sont r6veles decevants en applica-
tions larvicides.


