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Mating Problems as Related to the Establishment and
Maintenance of Laboratory Colonies of Mosquitos

RICHARD H. BAKER1

The problem of establishing and maintaining
mosquito colonies has been greatly aided by induced
copulation. McDaniel & Horsfall (1957) were the
first to describe a successful method for induced
copulation for several species of Aedes, based on
Roeder's (1935) observations of the mating behaviour
of Mantis religiosa. It was noticed that when the
head of the male was removed by the female, the
male immediately started copulating. The sub-
oesophageal ganglion (in which is located a nervous
centre inhibiting lateral locomotory movements and
the copulatory movements of the abdomen) is thus
removed. Following them many workers (Frizzi,
1958, 1959; Baker et al., 1962; Coluzzi, 1962;
Wheeler, 1962; Ow Yang et al., 1963; and others)
have applied the induced copulation technique to
certain species of Culex and Anopheles.

Induced copulation may possibly be useful in
insects other than mosquitos. Lorkovic (1952) used
induced copulation to cross several species of
Lepidoptera. Although he does not describe his
methods in detail, they appear very similar to the
one described by McDaniel & Horsfall (1957).

Basically the same technique (as outlined by
McDaniel & Horsfall) is used by a number of
workers. However, certain modifications have
greatly simplified the process and made for greater
speed in the operation. Each worker using induced
copulation will probably modify the technique to fit
his own needs and preferences.

In our laboratory we have found that the method
described by Ow Yang et al. (1963) works very well,
and we have generally been using their technique for
Anopheles. The adults are separated according to
sex within 12 hours after emergence and placed in
one-US-gallon (3.7-litre) ice-cream cartons with
netted sleeves at 78°-80°F (21 0-26°C) and 70 %-80%
relative humidity. The males are given a cotton ball
saturated with honey. The females are given only
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a sponge saturated with H2O. Generally the fe-
males are given a blood meal (by leaving a guinea-
pig in the carton overnight) shortly before mating.
although this is not necessary for successful copu-
lation.

Males that are three or four days old are the best
to use, although individuals only one day old have
been induced to copulate. The males are collected
with an aspirator and softly blown between two
layers of cotton wool which holds them without
injury so that they will not have to be anaesthetized.
Increased copulation results when they are not
anaesthetized. The males are then pinned laterally
through the thorax using a dissecting needle fixed
into the end of a wooden stick 3-6 inches (7.5 cm
-1 5 cm) long. Any number of males can be prepared
in this manner at one time. The next step is simply to
remove the male's head. For ease of operation the
legs are also pulled off. A number of females,
depending on the operator's dexterity, are anaesthe-
tized with ether and are placed on their backs on
a piece of filter-paper. Copulations can be made
under a dissecting stereo-microscope at 1 5-30x
magnification for more accurate results.
The pinned male is held at an angle of about 45

to the female, ventral side up, so that the male and
female are in the venter-to-venter position with the
tips of the abdomen in close proximity. The male
responds by opening his claspers wide, bending the
tip of the abdomen towards the female genitalia at
the same time. When copulation occurs, the pair can
be lifted up together, with the male firmly clasping
the female. In most cases it takes less than five
seconds to stimulate the male to clasp the female.
After the union the male usually remains quiescent
for about five seconds then begins to move his
claspers. The mosquitos remain joined for 5-20
seconds, after which the female is released by the
male and may be dropped into a vial. The male, still
being held by the pin, may then be used more than
once. However, if it is not desired to use the male

148 467-



468 R. H. BAKER

again, both male and female may be dropped into
the vial immediately after union. We obtained
eight successive copulations from one male, although
insemination occurred only in the first three females.
This is the basic method we now use routinely to
maintain certain species in our laboratory.

Certain modifications can be made on this basic
method of induced copulation. Caravaglios (1961)
has found that decapitation in not an essential
preliminary. We have found in some species,
especially Anopheles freeborni, that removal of the
head is also not always necessary although stimula-
tion of the male is more rapid when decapitated.
However, in certain situations it may be more
advantageous to keep a male mosquito alive or
intact for a time. Instead of being pinned with a
dissecting needle, the male can be held with a
slightly-curved vacuum micropipette applied to the
mesonotum, and in this manner he may be handled
and positioned at will without injury.
Ow Yang et al. (1963) have maintained a colony of

Anopheles maculatus for more than 24 generations,
and we have maintained Anopheles punctipennis for
more than two and a half years. Thus induced
copulation has proved to be a simple and efficient
method of maintaining these mosquito populations.

Even in temporary laboratories, or laboratories
lacking space or equipment, mosquitos can be
maintained with minimum effort by using this
technique. Induced copulation has not only been
successful in a number of Aedes and Anopheles
species, but success has also been reported in Culex
impudicus and C. territans (Coluzzi, 1962). We have
had success with C. tarsalis as well.

Induced copulation is of value not only for
maintaining species ordinarily difficult to rear in the
laboratory. It seems important to mention here that
a mosquito population collected in the wild and
maintained by induced copulation in the laboratory
may resemble the wild population more than a
population selected for its ability to mate in labor-
atory cages. At least one factor, selection for a
certain kind of mating behaviour, will be eliminated.
This would be of the utmost importance in genetic
and insect resistance studies. Induced copulation
will probably be of most use to investigators con-
cerned with single-pair matings. We are currently
investigating salivary gland chromosomes, inversion
heterozygotes and karyotype differences in crosses
among several Anopheles species. With removal of
the sexual reproduction barrier, such studies are now
practicable.
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