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The Problem of Stabilizing Conditions of Larval
Culture in Mosquito Colonies

B. R. LAURENCE1

Living cultures of arthropods of medical im-
portance have been kept in the Department of
Entomology at the London School of Hygiene and
Tropical Medicine for many years; a colony of
Aedes aegypti L., originally from West Africa, has
been maintained in culture since 1926. The older
colonies are well-established, although recently,
suddenly and dramatically, a culture of Culex pipiens
molestus Forsk. ceased laying eggs after laboratory
maintenance for 15 years.

Associated with research work on vector biology,
disease transmission, and resistance to insecticides,
laboratory colonies of other species have gradually
been introduced, and our interest in the problem of
providing stable conditions for the mosquitos was
stimulated when we began to try to colonize Man-
sonia. Members of this genus require some sort of
air source that the larvae and pupae can pierce to
obtain oxygen and, as the larval stages feed while
they are attached, food must be available in circu-
lation in the water of the larval rearing vessels. We
began by following the techniques of Jayewickreme
& Niles (1952) and Wharton (1957) who, in the
tropics, provided floating water plants, such as
Pistia and Salvinia, in the larval rearing vessels, and
food in the form of infusions of guinea-pig faeces.
We found that, in London, the water in the larval

rearing bowls, although originally teeming with
bacteria and protozoa, gradually lost the organisms
in the infusion as the pH of the medium rose, and
the Mansonia larvae died. We then added extra
infusion at regular intervals and this maintained the
population of bacteria and other organisms. We
found that the same result could be obtained more
easily by the addition of yeast powder at regular
intervals. The addition of a block of cut grass
turf stabilized the pH in the larval rearing bowls
during the three to four weeks of growth from egg
to adult, and the larvae then usually thrived.
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The plants used for the attachment of the larvae
and pupae of the Mansonia colony also worried us,
as the source of these tropical plants in London was
uncertain, and plants from both tropical and
temperate regions did not survive well in the culture
medium. We replaced the plants by sheets of water-
proofed brown paper and the larvae and pupae
accepted this change (Laurence & Smith, 1958).
We also replaced the guinea-pig faeces infusion by
one made up from guinea-pig diet, reasoning that
this was a more stable source than the same food
processed by the guinea-pig.

Having, we thought, stabilized both the larval
infusion and the air source for the Mansonia larvae
and pupae, we were somewhat surprised to find that
the success of our culturing continued to vary.
When one Mansonia colony in one insectary flouri-
shed, so also did another Mansonia colony in a
neighbouring insectary, and the reverse was also
unfortunately true, although each colony was under
the supervision and management of different
individuals with different temperaments. There is a
marked correlation in production between the two
insectaries when adult and pupal yield per month
over several years are compared (Laurence et al.,
1962). Our explanation of this is that there is some
uncontrollable variation, common to both insectaries,
influencing the food available in the larval infusions.
The Mansonia were used for transmission experi-

ments with filarial worms and when Mr. J. C. Lien,
a WHO Fellow, brought eggs of Aedes togoi Theo-
bald from Taiwan to London in 1958 this species
also proved to be suitable for the transmission of
filariae in the laboratory. One interesting feature
of the Aedes togoi colony is that some of the females
are autogenous or able to lay the first batch of eggs
without taking a blood meal (Lien, 1960). We were
interested to see if autogeny affected filarial trans-
mission and found a high degree of autogeny could
be obtained by rearing the larvae on a protein-
rich medium, obtained by adding powdered liver
and casein to the larval rearing bowls. But the
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results obtained in this way, and also by rearing
the larvae on a poorer diet such as powdered dog
biscuit, were by no means constant. In a strain of
Aedes togoi selected through two generations of
autogenous eggs, in one week all the females reared
on a protein-rich diet would be found to be depo-
siting protein yolk in the oocytes, whereas in the
following week only a proportion of the females,
reared under apparently identical conditions, would
show development of the oocytes beyond the resting
stage. The mean size of the population reared varies
from larval bowl to larval bowl and there is a
satisfactory relationship between the mean size of a

population (as measured by the length of the base
of the vein Rs) and the degree of autogeny shown
by it. An increase of 0.1 mm. (10%-15%) in the
length of the base of vein Rs is associated with a
30%-40% increase in the number of females with
oocytes beyond the resting stage. It is not possible,
however, to guarantee the size and degree of auto-
geny of any population reared and again we appear
to have some uncontrollable, but in this case
measurable, variation in larval nutrition affecting
these browsing culicine larvae, similar to that
suspected but not easily measured in the filter-
feeding larvae of Mansonia.
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