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Food Material and Feeding Procedures
for Mosquito Larvae

SYOZIRO ASAHINA I

Methods for culturing mosquito larvae have been
developed in many parts of the world. There are
numerous reports on this subject, and in fact
virtually every investigator has developed his own
technique.
Many species of mosquitos have been bred in the

laboratory, but the greater part of the literature
concerns Aedes aegypti. Next come the papers on
the various species of Culex and Anopheles, then
those on representatives of smaller genera.

In this summary special attention is directed to
several problem areas concerning larval culture on
the ordinary laboratory scale.

NUTRITION OF MOSQUITO LARVAE

The nutritional physiology of mosquito larvae
has been fairly well investigated. Using Aedes
aegypti, Trager (1953) and his co-workers since 1936,
and subsequent investigators, including Singh &
Brown (1957) and most recently Akov (1962),
showed that various nutritive substances were
indispensable for larval growth, pupation and adult
emergence under aseptic conditions.
Such indispensable substances include carbohy-

drates, fats, minerals (especially calcium), protein
(at least nine amino-acids are needed), and, as
growth promoters, lipid (cholesterol), vitamin
B-complex (especially biotin and others) and yeast
nucleic acid: the promoters may be contained in
yeast, liver extract, and micro-organisms developing
on these substances.

Food material
During the past 50 years investigators have used

and recommended various materials as larval diet
for colony maintenance. These may be classified
into the following categories.
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(1) Mainly carbohydrate or its products: (a)
bread; (b) powdered rice; (c) wheat bran; (d) flour;
(e) maize; (f) rye; (g) barley meal; (h) soy bean
powder; (i) bread crumbs.

(2) Mainly animal protein: (a) lactopeptone;
(b) dried serum; (c) dried blood; (d) powdered
liver; (e) shrimp powder; (f) skim milk.

(3) Artificial diet for laboratory animals: (a)
aquarium diet; (b) Piscidin; (c) " powdered break-
fast "; (d) dog biscuit; (e) rabbit-feed pellet; (f)
mouse-feed pellet; (g) Farex.

(4) Yeast: (a) baking yeast (including Fleishman's
yeast); (b) powdered brewer's yeast; (c) Bemax;
(d) " heated yeast ".

(5) Infusion: (a) hay infusion; (b) grass infusion;
(c) bread infusion; (d) wheat infusion; (e) dried
rice-plant infusion; (f) guinea-pig pellet infusion.

(6) Others: (a) guinea-pig faeces; (b) corixid
powder; (c) Chlorella vulgaris, etc.
As regards the controlled feeding of Aedes aegypti

larvae, Burchfield (1958) and his co-workers have
proposed a very elaborate technique. For the pur-
pose of delicate screening work such precise methods
and the use of a strictly controlled laboratory strain
may be required, but for the present only a method
that can be performed in any laboratory in the
world will be considered.

First of all, the diet itself should be readily
available, convenient to treat, easy to preserve and
cheap.

Scum formation
Scum formation on the surface of the breeding

medium affects the larvae most seriously. One
night's scum will kill off the earlier instar larvae as
well as the pupae. The nature of such scum formation
seems very little understood. However, the pheno-
menon is undoubtedly influenced by various condi-
tions of the larval environment, for instance water
temperature, nature and amount of diet, instar and
number of larvae introduced. Generally speaking,
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high temperature, fatty or large-sized food particles,
excess of diet, and inappropriate larval density will
result in scum formation.

Previous authors have advised changing a portion
of the water, using broad-surface rearing containers,
keeping the medium at a rather low temperature,
using a food suspension, or supplying small amounts
of food at intervals. Further interesting suggestions
are to add plant infusion, to aerate the medium by
artificial bubbling, or to place some absorbent
material at the bottom of the rearing container, such
as sand, loam, charcoal, animal charcoal or blotting
paper, although admittedly such a layer might hinder
inspection of the insects.
Whether or not deleterious substances are excreted

into the culture medium by mosquito larvae does
not seem to have been definitely established. Use of
the absorbent materials mentioned might both
clarify this problem and provide a remedy if one
is required.
In general, it seems that scum appearing in cul-

tures is, at first, mainly bacterial. To this will later
be added hyphae of fungi and ciliate protozoa, such
as Chilodonella sp. In our cultures we found Esche-
richia coli was most dominant. Probably these
micro-organisms, as a film, will adversely effect
mosquito larvae by reducing oxygen diffusion on
the water surface or consuming dissolved oxygen in
the water, and by mechanically hindering the
siphonal respiration.

Feeding procedures
It is known that when the amount fed to larvae is

insufficient (1) their development is retarded, (2) their
ecdyses become irregular, (3) their mortality increases,
and (4) substandard adults are yielded. Conversely,
when an excess of food is provided a kind of decom-
position results in the formation of scum on the
surface of the water.

If only scum formation could be prevented, an
ample supply of the diet would promote larval
growth. Consequently the following suggestions are
offered:

(1) to use a broad-surfaced rearing container;
(2) to supply food intermittently, three to five

times during the larval period, increasing the amount
for successive instars; and

(3) to provide food in a finely crushed and sus-
pended form (for Anopheles larvae fine particles may
be strewn on the water surface).
Accompanying these steps the following measures

can be adopted to avoid scum formation. While they
are of course supplementary, they very often over-
come feeding difficulties altogether:

(1) to maintain larval cultures at a rather low
temperature;

(2) to add plant infusion, which quite often
promotes regular growth, prevents scum formation,
and reduces mortality; and

(3) to aerate the medium by means of an artificial
bubbling device.
Scum formation may also be reduced by placing

absorptive substances in the rearing container, or by
adding antibiotics. However, scum is easily sup-
pressed by regular aeration. Probably the bubbling
prevents scum formation by agitating the water
surface and supplying oxygen which aids the develop-
ment of aerobic bacteria. Incidentally, these bacteria
and other micro-organisms may be largely consumed
by the larvae.

Population density
Many authors seem to agree that the optimum

ratio of water volume per larva is about 4 ml.
However, Bar-Zeev's results (1956) seem to show
that there may not be any unfavourable influence
caused by a very high population density.

This may mean that a high density does not
affect larval development as long as there is sufficient
food, but not so much as to cause excessive scum
formation. However, it would be profitable to
investigate the actual nutritive value of the micro-
organisms propagating in the breeding medium, as
well as the food-chain problem between mosquito
larvae and micro-organisms.
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