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Inheritance of Insecticide Resistance
in the Housefly
by J. R. BusviNE, D.Sc., Reader in Entomology as Applied to Hygiene,
London School of Hygiene and Tropical Medicine, England

There have been at least 11 separate investigations of the inheritance
of insecticide resistance in the housefly, nearly all relating to DDT. The
problem is still far from its solution, for the mode of inheritance of DDT-
resistance has been described by various authors as being due to (a) multiple
genes, a, b (b) a single recessive gene, c, d, e (c) a single dominant gene,f' g
(d) cytoplasmic inheritance,h or (e) combinations of several mechanisms. ,i

Some of the more reliable or fully described investigations have produced
conflicting results. For example, several European workers found evidence
for a single recessive gene for resistance;C, d e whereas Australian d and
American e investigators found evidence of a dominant gene. (Two of the
European workers,c, e who found evidence of a dominant gene, used flies
from Latina, Italy, whereas the American and Australian investigators
both used a strain from Illinois, USA.) Inconsistencies of this nature may
be due to some of the following causes:

First, resistance of flies to DDT is almost certainly due to several
distinct physiological mechanisms; possibly these may be inherited in
different ways. It is very likely that the strains used by different investigators
might vary in the principal defence mechanism present.

Secondly, the techniques employed were sometimes inadequate in
certain respects:

1. Very often, insufficient attention was given to the genetical purity
of the parents of crossing experiments. Inbreeding for several generations
before testing is advisable.

2. Some workers used the time before " knock-down " by DDT as a
measure of resistance. This has the advantage that (theoretically) a value
can be obtained for each individual in a sample. But speed of action of
DDT is not always a good measure of resistance, because in some cases
flies later recover.

3. Resistance may be measured by the mortalities in samples of ffies
exposed to different doses of DDT. With this method, a considerable
number of dosage levels should be chosen to prove that the distribution
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of resistance in the parental stocks is normal and to detect possible segrega-
tion in the progeny. Many workers used only one or two dosages.

4. It has been shown that different methods of measuring resistance
give values of quite different magnitudes-e.g., Busvine i found a resistance
ratio of x 300 with an acetone solution of DDT and x 16 with an oil
solution, and Crow,k using Drosophila, found a ratio of x 2000 with 24-hour
exposure to low deposits of DDT and a ratio of x 6 with 6-hour exposures
to heavier deposits. The best method should give a normal type of curve
of distribution of susceptibility for a non-resistant strain. Methods which
seem to indicate a range of several hundredfold difference in susceptibility
within a single strain should be suspect. This type of result is probably
an artifact, due to the contamination of the insect or the penetration of
the cuticle not being proportioned to increases in " dosage ". Exposure
to dry residues of DDT at different rates are likely to give this type of very
flat " dosage "/mortality curve.

5. Insufficient attention is often given to variations in susceptibility
due to environment rather than to genetic constitution.
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DDT-Resistance in Drosophila melanogaster
by J. R. BusvwNE, D.Sc., Reader in Entomology as applied to Hygiene,
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Attempts have been made in at least nine laboratories to produce
insecticide-resistant strains of Drosophila melanogaster. Usually, the
object has been to investigate the inheritance of this character, notwith-
standing the fact that there is no evidence to show that resistance in Droso-
phila would be similar to that shown by other insects, either physiologically
or genetically.

Methods of exposure to insecticide. Sokal & Hunter a and Tsukamoto
and Ogaki b, c, d treated the larvae by adding DDT to the breeding medium;
other workers selected for resistance by exposing the adults.

Tattersfield and co-authors e and King f used an aerosol or spray
treatment, while most of the others exposed flies to measured DDT deposits.
Wiener and Crow,g, h however, merely added DDT crystals to the cages
in which the flies were kept.
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