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The Laboratory Cultivation of Culiseta
J. McLINTOCK 1

The following notes refer mainly to Culiseta inor-
nata because it is the only species in the genus that
has been reared continuously for long periods. How-
ever, most species in the genus appear to be homo-
dynamous, and stenogamy is common, so that the
two most common obstacles to mosquito coloniza-
tion could be absent in wild stock. Culiseta (= Theo-
baldia) subochrea was one of the two autogenous
mosquito species that Marshall (1938) found in
England. Hubert (1953) reared C. incidens for three
generations under conditions that suggest it could
be maintained by the procedure used by Hubert,
Rush & Brennan (1954) for Culex tarsalis.
The essentials for continuous rearing of C. inor-

nata in the laboratory were given by McLintock
(1952) and the procedure has since been modified by
Feir et al. (1961). For the larvae, Bates's (1941)
Medium S is superior to distilled, tap- or well-water
as a standard recommendation and to this can be
added either whole-wheat bread, ground commercial
rabbit " chow " or dog-biscuit along with baker's
yeast. The Bates's medium, commercial animal
foods and yeast should all lend themselves to
standardization. The original recommendation also
included Difco brain-heart infusion but this has
since been found to be unnecessary. The food should
be added in increments, usually three times per week,
as the larvae grow, and air should be bubbled slowly
through the larval medium to prevent formation of
a scum that will smother the larvae. The larvae are
large, and maximum survival has been obtained
when not more than 150 larvae are present in 2.5
litres of medium contained in a 15 x 10 x 2 inch
(37.5 x 25 x 5 cm) enamel photographic tray.
The sexes are easily distinguished by size in the

pupal stage and can be collected and counted from
the shallow photographic trays by means of a pipette
or dipping tube. The sex ratio is about 1: 1. The
duration of the pupal stage is shorter in the males and
they begin to emerge first. After they have emerged,
most of the males remain walking on the surface of
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the water and copulation with the female s begins a
soon as the females are free of their pupal cases, and
sometimes even before the hind legs of the female are
free of the pupal case. Stenogamy is developed to a
high degree and copulation will take place even in a
test-tube. This makes choice matings simple and the
use of operative procedures unnecessary. As far as
I have been able to determine, a female will mate
only once and copulation becomes more difficult as
the females become older.

In cages, the females apparently find their food
and water surfaces for egg-laying by chance and since
they become m.ore active at dusk and in the hour or
so immediately following, and also at sunrise, these
are the times when most of the feeding and egg-laying
occur. They are also more active when crowded in
cages, especially with males present, and accordingly
find food and water surfaces more readily under
these conditions. Feir et al. (1961) provided the
females with a guinea-pig which was presumably left
in the cage overnight. I have found it more con-
venient to provide the adults with a mixture of defi-
brinated beef blood and 10% sucrose (3:1) soaked
up in 2-inch (5-cm) lengths of cotton dental rolls that
are hung in the cage; both males and females feed
readily on this mixture. The adults feed readily on a
wide variety ofexposed fluids. With patience, females
confined in gauze-covered lantern chimneys will feed
on one's arm when it is applied to the gauze cover.
The females will lay their eggs on the surface of

distilled water and, since they find the water surface
by chance, the larger the surface area available the
more readily it is found. A water surface about half
the area of the floor of the cage is usually satisfactory.
The females can be trapped in surface scum or film
so the water should be renewed about every second
day. If individual gravid females are confined in
tubes or under chimneys with water, they are apt to
be drowned after they have deposited their eggs if the
water is not kept fresh. Egg-laying can also be forced
by the method of Rosay (1958).
The eggs are laid in rafts and are easily removed

from the water surface with a wire loop. Within the
rafts the eggs are in uniform rows which facilitates
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counting. The females can be induced to lay their
eggs in the light by depriving them of a water surface
at night and making it available only during the day.
The number of rafts produced during a 24-hour
period can be increased by depriving the females of
a water surface for several days.
McLintock (1952) indicated that the eggs could be

stored in the refrigerator for periods of up 21 days
at about 40 C (390 F), but it has since been found
that refrigeration of the eggs increases larval and
adult mortality and reduces the vitality of the surviv-
ing adults. Hence, for rearing standard, uniform,
vigorous cultures, the eggs should not be refrigerated.
The choice of cage size depends on the size of

colony to be maintained. I have found that a cage
that is higher than it is wide is well suited to the
finding of food and water surfaces by the mosquitos.
For 10 trays of larvae, producing approximately
1300 adults, a cage measuring 12 x 12 x 22 inches
(30 x 30 x 55 cm) is convenient and at least 150 egg
rafts are obtained in each generation.

Tolerance of low temperatures appears to be a
characteristic of the genus Culiseta (= Theobaldia)
(Dobrotworsky, 1954, 1960). Colonies have been
maintained at temperatures ranging from 15.50 C
(60° F) to 230 C (73.4° F); 20.50 C (69° F) appears
to be optimum as judged by rate of development and
mortality. At 26.60 C (800 F) only about 2% of the
larvae survive to emergence and the resulting adults
are weak.
At 20°-210 C (680-70° F) the average time

from egg to egg in the laboratory is 21-22 days.

Regardless of the temperature at which they are
reared, an individual with a long larval stage is likely
to produce a long-lived adult.
There is little information on the parasites of

C. inornata; the larvae have been found infected in
nature with the fungus, Coelomomyces psorophorae
Couch (Couch & Dodge, 1947; Shemanchuk, 1959)
and with the microsporidian Thelohania inimica
K. & W. (Kellen, 1962). In nature the larvae are
probably subject to parasitism by other organisms
and since there is evidence (Kellen, 1962) that infec-
tion with T. inimica can be transmitted trans-
ovarially, colonies should not be started with
infected stock. The only parasites I have encountered
in my colonies have been saprophytic mites which
fed on dead mosquitos on the bottom of the cage and
were never found on the living adults. Ridding the
colony of these is a matter of laboratory hygiene
and sterilizing the cages between generations. Finally,
I should mention that whenever green algae have
occurred, either in the Bates's medium or in the larval
trays, we have had a high mortality among the
larvae. This has never occurred with the other five
species that we rear.

C. inornata has much to commend it as a labora-
tory mosquito; in addition to the characteristics
mentioned above, it is widely distributed and readily
available in North America; it is a large species
(wing-length 5-6 mm); it is homodynamous; and it is
a known vector of western equine encephalitis,
St. Louis encephalitis and Japanese encephalitis
viruses.
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