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Physical Aspects of Laboratory Maintenance
of Muscoid Fly Colonies
B. K. LOUW 1
The object of this paper is to present views on the
physical factors influencing the rearing of housefly
colonies. These have been divided into three parts
and certain points touching on the selection of a
suitable environment in which to keep the colonies,
and on testing, need to be mentioned.
GENERAL LABORATORY CONDMONS

The room in which the insects are housed should
be painted with light-coloured paint which is free of
lead or any other component known to be poisonous
to insects.
No racks should be fixed to the walls; in fact,
fixtures of any type should be avoided as far as
possible since cracks in walls or fixtures may serve
as hiding places for other insects liable to introduce
disease into the breeding room.
Uncluttered walls make for easier cleaning of the
walls and ceiling. I designed a rack on wheels
(Fig. 1). This rack is constructed of angle-iron and
allows of easy removal for purposes of cleaning and
sterilization.
The cleaning and storing of breeding equipment
and of the breeding rooms themselves should be
separate from biological testing laboratories or
other chemical laboratories to prevent the insects
coming into contact with poisonous vapours,
resulting in insect resistance.
No baits or other chemicals should be used in the
breeding rooms to control insects escaping from the
cages, unless these chemicals are tested for fumigation effect. In the South African Bureau of
Standards laboratories insects escaping from cages
are controlled by physical means.
REARING OF HOUSEFLIES

During a recent visit to various laboratories on
the European continent and in Britain I noticed that
various types of cages were being used. Variables
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may be introduced by utilizing different types of
containers in so far as size of the cage, ventilation
and illumination are concerned.
An overcrowded population in a specific volume
of space may result in mutual disturbance, leading
in turn to an increased metabolic rate caused by
lack of sufficient resting space. Physiological
differences may therefore occur. It is essential that
an adequate oviposition area be supplied.
The cage must be well ventilated if healthy
conditions are to be fostered.
Use should be made of daylight fluorescent units
for the illumination of the cages to simulate natural
conditions. In the South African Bureau of Standards (SABS) laboratories, for example, adult
houseffies are kept at a light intensity of 26 footcandles and this is found to be satisfactory. Natural
activity will thus be stimulated provided that no
overcrowding is present.
Too high humidity may promote fungal disease.
In our laboratories houseflies are reared at a relative
humidity of 60% ± 5%, which does not appear to
promote fungal growth.
We use wire-framed cages, 12-inch (30 cm) cubes,
covered with tubular mutton-cloth (Fig. 2 and 3).
The mutton-cloth is drawn over the cage from back
to front, the open ends being secured by means of
rubber bands. A galvanized metal sheet, 4 inches x
12 inches (10 cm x 30 cm), is fixed to the bottom
back of the cage to form a platform on which the
dishes containing food and rearing medium are
placed.
Water is supplied to the adults by means of glass
tubes (Fig. 2). The cotton-wool prevents the flies
from drowning. A wire ring fixed to one side of the
cage keeps the tube in position. Fresh water is
supplied when necessary.
Preference is given to this type of cage as the
framework can easily be cleaned and even steamsterilized. The cloth can be discarded and new
cloth used; wire gauze may injure the captive flies.
We keep a maximum of 2000 flies in each cage.
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FIG. 1
WHEELED RACK FOR BREEDING CAGES

FIG. 2
BREEDING CAGE WITH LIGHT WIRE FRAME

The depth of the feeding containers, i.e., for milk
powder or sugar, is not important but the total
feeding area is important and should be as large as
possible. We use dishes, one for milk powder and
one for sugar, with a total feeding area of approxi-

mately 14 square inches (9o cm2) for a maximum of
2000 ffies.
Flies will not feed readily on powdered milk or
sugar when the top layer of the medium is soiled.
This may also give rise to physiological differences
caused, for example, by starvation.
A question that should be investigated is whether
preference should be given to a liquid milk prepared
from a powder instead of utilizing dried powdered
milk. By nature, however, flies feed on both liquids
and solids.
Flies a week or more old should not be used for
oviposition. During a personal discussion with
Dr R. M. Sawicki of the Rothamsted Experimental
Station, England, it was mentioned that at this age
fertility begins to decrease, mortality is already
pronounced and the flies are definitely weaker. The
fourth to fifth day after emergence is probably the
best time for collecting the eggs. Eggs are collected
in our laboratories five to seven days after emergence
of the adults.
The oviposition media may vary according to their
attractiveness to females and the type of surface on
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FIG. 3
BREEDING CAGE COMPLETE WITH COVERING
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It is of the utmost importance to place a specific
number of eggs on a specific weight or volume of
rearing media for the larvae. Competition between
maggots for food may influence the size of larvae,
pupae or adults and survival capacity. The SABS
method specifies that 1000 to 1600 eggs be placed
on top of 1800 g of rearing media in the rearing
container.
The eggs are poured on to the rearing medium in
the rearing container by rinsing the tube with water
and then covering it with a thin layer of rearing
medium.
The selection of rearing media for larvae is also
important. In our laboratories a suspension, consisting of 60 g of dried live brewer's yeast and
60 g of malt extract mixed in 2400 ml of water, is
added to a mixture of 960 g of sifted wheaten bran
(on a BS No. 10 sieve) and 440 g of lucerne meal,
thoroughly mixed to give a loose-textured mixture.
Unsifted wheaten bran usually contains fine
particles and, when mixed with water, forms a paste
instead of a mixture with a loose texture. A mixture
of such pasty consistency tends to suffocate the
pupae, usually yielding dead pupae and fungal
growth on the mixture.
In our laboratories, larvae are reared in transparent plastic containers measuring 8 inches (20 cm)
in height and 73/4 inches (19.3 cm) in diameter.
Whether the wheaten bran or lucerne meal is
which the eggs will have to be deposited. The ovi- devoid of any pesticide residue is uncertain. In our
position medium utilized in our laboratories consists laboratories these ingredients are heated at a
of cotton wool in a Petri dish, moistened with a temperature of 650C ± 5OC for 30 minutes. This
solution prepared by dissolving 10 g of full-cream will not only kill any mites or other insects present
powdered milk, 60 g of malt extract and 15 g of but will also tend to reduce any pesticide residue
dried live brewer's yeast (Saccharomyces cerevisiae present. Further investigation of this aspect is
Hansen) in 550 ml of water. This medium is found necessary.
to be very attractive to females. Dr Sawicki pointed
Considering that newly hatched larvae have more
out that stray flies oviposit more readily on the susceptibility than older larvae and that such confermenting medium when the latter is covered by taminated food will be digested throughout the
larval stage, abnormal mortality of larvae will be
cotton rather than nylon.
The handling of eggs and their transference to the clearly indicative of contamination of the food by
rearing media should be done with care. The insecticides. The possibility of introducing resistance
clusters of eggs and oviposition medium are moist- orally in an insect colony at sublethal doses is a
ened and the eggs removed by means of a camel-hair debatable point.
brush into a calibrated 15-ml centrifuge tube.
It is of interest to note that the temperature
Approximately 5 ml of distilled water are added and obtained within the rearing media may vary conthen gently shaken to separate the eggs from each siderably; from 39°C + 1°C when larvae are one
other. The eggs are allowed to settle to the bottom day old to 450C ±: 1°C when larvae are four days
of the tube. If the quantity of eggs is in excess of old, for instance, and from 38°C + 20C when larvae
0.2 ml, the tube is gently shaken and the excess are six days old to 260C ± 1°C when larvae are
decanted so that 0.2 ml of eggs (0.1 ml is equivalent eight days old, i.e., before pupation commences.
It is obvious that the increase in temperature is due
to approximately 500 eggs) remain in the tube.
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FIG. 4
SIEVE FOR REMOVING PUPAE FROM REARING MEDIUM

on a sieve (Fig. 4). Pupae smaller than 0.3 mm in
width are discarded, together with the rearing
media, thus ensuring that pupae not smaller than a
minimum size are selected.
TESIING

to fermentation, a usual occurrence in the breeding
places of flies in nature. Whether such microenvironmental conditions are obtained with the
agar-agar medium now developed is not known.
The fermentation of the latter medium may be
different and all the nutritional ingredients may not
be present.
The upper layer of rearing medium in which the
larvae pupate is only slightly moist when pupation
occurs. No trouble whatever is encountered in
separating the medium from the pupae.
Dr Sawicki also referred to a method followed by
another overseas laboratory in which pupae are
very easily separated from media of vegetable origin
when sand or sifted sawdust is placed on top of the
rearing media a day or two before pupation.
It is assumed that the sand used is sterile. A layer
of fine sand may have the same detrimental effect
as can be obtained with unsifted wheaten bran.
I do not favour the use of sawdust as this may
originate from timber impregnated with wood preservatives or contain resins or other ingredients
toxic to the larvae or liable to repel them.
In our laboratories the pupae are removed from
the rearing medium by gently sifting the upper layer

An optimum physical habitat may be established
but rearing insects under abnormal conditions may
have an influence on test results.
For example, it has been shown that during testing
a high humidity decreases the activity of the ffies
when they are reared under conditions of a temperature of 25°C ± 1°C and a relative humidity of
60 % ± 5 %. This was experienced in our laboratories
when testing aerosols at a relative humidity of
approximately 85 %. The flies were inactive and
marked differences in test results, when tested at
approximately 60 % and 85 % relative humidity
respectively, were noted. The temperature and
relative humidity at which our colonies are reared
are 250C ± lC and 60% ± 5%.
Our method of using full-cream powdered milk
has been standardized for many years. The use of
full-cream powdered milk was a debatable point
raised by other laboratories. From observations
during previous investigations in our laboratories,
flies fed on full-cream powdered milk are more
susceptible than flies fed on skimmed or non-fat
powdered milk. However, this point is in need of
further investigation.
Liquid baits may be more attractive than solid
ones to houseflies kept at too low a humidity. A
strain acclimatized to high humidity rearing conditions may act differently from strains reared under
low humidity conditions but tested at a high bumidity.
Bearing in mind the various methods employed
in different countries, together with the physical
factors to be considered for the laboratory maintenance of housefly colonies, the establishment of a
standard method for rearing standard strains would
at this stage be no easy matter unless investigated
internationally. The South African Bureau of
Standards would be more than ready to co-operate
in this regard.
SHIPPING OF FLIES

In connexion with shipping consignments of the
SRS/Musca domesticall housefly strain, I would
suggest that labels similar to those used by the
Plant Control and Quarantine Services of the
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Department of Agricultural Technical Services in
South Africa be utilized. The coloured label (red
and yellow) to be used by the consignor must
indicate that the package contains insect material
for urgent delivery to the consignee; postal officials
and plant control officers must be specifically
requested not to open or treat the contents of
packages en route, but to forward packages with the
least possible delay direct to the quarantine station.
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It should also be noted that insects transported
by air should be kept in the passenger cabin and
not in the baggage compartment, where low temperatures prevail. Regulations require the spraying by
aerosol bombs of aircraft arriving at the South
African international airport; adequate provision
has to be made to obviate contamination of the
insects in transit.

