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Hydrogen-Ion Concentration in Breeding Habitats
of Culex pipiens fatigans (Wied.) and Associated Mosquitos

by R. E. DE ALWIS1 & C. H. MUNASINGHE2

Culex pipiens fatigans (Wied.) and associated spe-
cies of mosquito such as Armigeres subalbatus
(Walker) have been found to breed together and sub-
sequently to disperse together in each generation.
Their choice of new breeding sites is obviously de-
termined partly by the presence of oviposition
attractants (Ikeshoji, 1966). Another line of inquiry
into the factors contributing to the colonization of
breeding sites is concerned with the pH value of the
aqueous medium.

Materials and methods
Numerous mosquito breeding sites in areas where

no larvicidal control was being undertaken were
tested for the level of breeding by sampling mosquito
eggs, larvae, and pupae, once or several times,
depending on the numbers present. Identification of
species was made mainly from mature larvae (Stone
et al., 1959). The mosquito larvae sampled in the
field were preserved in 10% formol and mounted on
glass slides in a medium containing phenol. Larvae
were identified under the microscope using keys pre-
pared by Barraud (1934). When breeding sites were
positive for eggs only, samples were reared in the
laboratory up to the final larval stage for the purpose
of identification. Pupae were identified from the
emerging adult mosquitos.
On all occasions, the pH of the water was de-

termined when a breeding place was sampled, the
determination being made by means of a field kit 3

comprising full-range and narrow-range indicator
papers with corresponding colour charts. The full-
range test papers were used to take preliminary
readings and the exact pH was determined with the
narrow-range papers.

Results
Out of a total of 1 000 sites examined, 919 were

found to be positive for mosquito breeding (Table 1).
Of the positive sites, 40% contained mainly pupae
and emerging adults, 50% contained mainly mature
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larvae, and 10% contained eggs only. Since breed-
ing was at an advanced stage in most of the sites, the
distribution of species could be regarded as largely
determined by the pH of the medium.

Variations of pH values due to the inflow of
fresh water from rainfall and other sources have not
been taken into consideration in the final analysis of
results. The breeding of several species in the same
site during a period of transition from one dominant
species to another was also not taken into account;
such periods of transition emphasize the influence of
changing pH on the occurrence of various mosquito
species (Chow & Thevasagayam, 1957).
From comparisons of species predominance with

the frequency distribution of pH values, it is evident
that C. p. fatigans prefers breeding sites with a pH
range of 7.3-8.2. Alkaline conditions with a pH of
8.2 or above appear to inhibit the breeding of this
species but favour the breeding of Armigeres siubal-
batus.

Areca nut soakage pots provided a clear example
of the changing sequence of mosquito species as the
pH progressively increased from 7.0 to 8.2. There
was a succession of three mosquito species in these
pots as the curing and fermentation of the areca nuts
progressed. At the initial pH of 7.0-7.3, species of
Aedes (Stegomyia) began breeding in the pots. With
the increase in pH from 7.3 to 8.2 C. p. fatigans
appeared in the habitat, and this species was re-
placed by Armigeres subalbatus as the pH of the
medium rose above 8.2. The remarkable preference
of A. subalbatus for pH values over 8.2 is strikingly
evident in the complete monopoly this species holds
in the type of breeding habitat afforded by discarded
coconut shells, in which the pH was always around
8.5.

Conclusions

This study of the ecology of C. p. fatigans and other
culicine mosquitos has indicated that the pH value
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Table 1. pH values in various mosquito breeding sites in Ceylon, and the species of mosquito breeding there

Frequency distribution of pH values Charac- Average No. of
Breeding habitat teristic Predominant percentage positive

7.0 7.3 7.6 8.2 8.5 pH species placesb

latrine catch basins - 40 (27 %) - 105 (70 %) 5 (3 %) 8.2 C. p. fatigans 70 150

coconut husk pits - - 30 (11 %) 232 (86 %) 8 (3%) 8.2 C. gelidus 86 270

areca nut soakage pots _ 16 (20 %) - 64 (80 %) 8.2 A. subalbatus 80 80

spent coconuts - - 76 (100 %) 8.5 A. subalbatus 100 76

discarded receptacles 20 85 (77 %)b 30 (23 %) 7.0-7.3 Aedes spp. 78 135

borrow pits 4 50 (96 %)b 2 (4 %) - 7.0-7.3 C. p. fatigans 96 56

built drains - 24 (85 %) - 4 (15 %) - 7.3 C. p. fatigans 85 28

earth drains - 72 (90 %) - 8 (10 %) 7.3 C. p. fatigans 90 80

discarded tires 3 17 (71 %)b 1 (4 %) 7 (25 %) 7.0-7.3 Aedes spp. 71 28

built wells - 16 (100 %) 7.3 C. p. fatigans 100 1 6

total [ 919

a No. of positive breeding places with eggs only, 100 (10 %); with mature larvae 450 (50 %); with larvae and pupae 359 (40 %).
b This percentage applies to the pH range 7.0-7.3.

of the medium is important in controlling breeding
activity and has to some extent explained the choice
of breeding habitats by a hardy species such as
C. p. fatigans, which utilizes no fixed or predeter-
mined breeding site but makes its appearance spora-
dically in almost every type of habitat where water
stagnates (Barr, 1964).
From these field trials, it is clear that C. p. fatigans

displays a remarkable tendency to breed in alkaline
media with pH values ranging from 7.0 to 8.2. A
closely related species, whose larval characteristics
are so similar that the two species are often confused,
is Culex gelidus (Theobald); this species is associated
with C.p.fatigans in breeding media with pH values of
of 7.0-7.3. High alkalinities (pH 8.2 and above) tend
to inhibit the breeding of C. p. fatigans and C.
gelidius. Armigeres subalbatus had been found in
association with C. p. fatigans up to a pH value of
8.2; beyond that value, A. subalbatus appears to be
the sole breeder.
The observed inhibition of the breeding of C.p.

fatigans in alkaline water with a pH of 8.2 and above
provides a clue to the way in which this species is
controlled naturally.
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