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A Study of the Genetics of Dieldrin-Resistance
in the Housefly (Musca domestica L.)*

G. P. GEORGHIOU,l R. B. MARCH 2 & G. E. PRINTY 3

Reciprocal mass crosses and back-crosses were performed between two homogeneous
strains of the housefly (Musca domestica L.), representing the extremes in susceptibility
and resistance to dieldrin. The heterozygotes were found to be intermediate between
susceptible and resistant parents, and showed no evidence of sex linkage or cytoplasmic
effects. The F2 generation segregated in an approximate ratio of 1:2:1 into susceptible,
heterozygote and resistant phenotypes, while the back-cross to the susceptible parent
yielded 49.8: 50.2 susceptible: resistant males, and 48.8: 51. 2 susceptible: resistantfemales.
Elimination ofsusceptible forms in the back-cross progeny by use ofa discriminating dosage
and interbreeding the survivors produced offspring segregating into 26% susceptible,
50.1 % heterozygote and 23.9 % resistant, in excellent statistical agreement with a ratio
of 1: 2:1 expected in simple Mendelian inheritance. It is concluded that resistance to dieldrin
in the housefly strain studied is due primarily to a major single pair ofalleles or to a number
of closely linked alleles so that they are inherited as a single unit.

Although the inheritance of resistance to dieldrin
has been studied in Anopheles gambiae Giles (David-
son, 1956, 1958), A. albimanus Wied. (Rozeboom
& Johnson, 1961), and Lucilia cuprina Wied. (Sha-
nahan, 1959), the question does not appear to have
been resolved in the housefly (Musca domestica L.).
A knowledge of the type of inheritance of resist-

ance to a certain insecticide may offer valuable
information in the search for the physiological basis
of the resistance mechanism. Furthermore, pre-
dictions or interpretations of rates of development
or regression of resistance are untenable without an
understanding of the mode of inheritance of the
character for resistance. From a more practical
standpoint, knowledge of the phenotypic response
of the various genotypes to a certain insecticide
permits a quantitative analysis of the relative fre-
quency of the genes for resistance prior to or during
the course of control operations. Thus, Davidson
(1958) found that a population of A. gambiae
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collected in Kano, Nigeria, and shipped to London
for study was composed of the following phenotypes
in regard to dieldrin-resistance: 16% susceptible,
45 % heterozygote, and 39 % resistant. A subsequent
study of the population of this species from the same
area (Elliott, 1959) showed an increase in the fre-
quency of resistant individuals, the population being
composed of 8% susceptible, 42% heterozygote,
and 50% resistant.

Dieldrin was introduced as an insecticide some
15 years ago, and has found wide application in the
control of mosquitos, houseflies and various other
arthropod species of medical importance. Although
its usefulness has decreased in recent years due to the
development of resistance, it still remains one of the
most widely used insecticides. Because it is represen-
tative of the large class of cyclodiene insecticides,
considerable effort has been made to elucidate its
mode of action and the mechanism of resistance to it
(Brooks, 1960; Winteringham et al., 1960; Gostick
1961). It is hoped that the results of the present
investigation on the inheritance of resistance to diel-
drin will aid towards that end.
A number of studies on the inheritance of resis-

tance to dieldrin in various species other than the
housefly permit useful comparisons to be made
between their findings and the results of the present
investigation. Resistance to dieldrin in two anophe-
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line mosquitos was shown to be due to a single gene
allele, which was characterized as partially dominant
in Anopheles gambiae from Nigeria (Davidson, 1956,
1958) and completely dominant in A. albimanus
from El Salvador (Rozeboom & Johnson, 1961).
Khan & Brown (1961) suggested that cross-resistance
to dieldrin in a DDT-resistant population of Aedes
aegypti L. is also monofactorial in origin. A partially
dominant gene allele was similarly found to be
responsible for resistance to dieldrin in Lucilia
cuprina (Shanahan, 1959). On the other hand,
studies on houseflies with lindane (Barbesgaard &
Keiding, 1955; Busvine & Khan, 1955) were inter-
preted as suggesting a multifactorial type of inheri-
tance. While studies with chlordane showed no
actual segregation in the F2, it may be significant
that a back-cross to the susceptible parent showed
a 50: 50 segregation (Barbesgaard & Keiding, 1955).
Abedi (1958) studied the inheritance of resistance to
aldrin in Musca domestica nebulo F. and interpreted
the results as indicating multifactorial inheritance.
Finally, resistance to lindane and chlordane in the
German cockroach (Blattella germanica L.) has been
described as multifactorial.1
While the present investigation was under way,

Abdullah (1961) published results of a study in which
it was concluded that the inheritance of resistance
to dieldrin in the housefly is polygenic. In examining
and replotting the data of Table 1 of this author, it
was noted that his " susceptible" strain was in fact
a mixture of genotypes. This is evident from the
abrupt upward change in the slope of the dosage-
mortality line and from the high dosage (2 ,ug)
required to produce complete mortality. A dosage
of 0.1 ,ug dieldrin, which normally kills all flies of a
susceptible strain (Georghiou et al.2 and the present
investigation), kills only 24% of females and 40% of
males of the strain used by this author. Therefore,
this strain was unsuitable for a study of this nature.

Ideally a toxicological study of the inheritance of
resistance should be coincidental with a study of the
inheritance . of the physiological mechanism res-
ponsible for resistance. Thus, Lovell & Kearns
(1956) found a correlation between the pattern of
inheritance of DDT-dehydrochlorinase activity and
of resistance to DDT in the housefly. Similarly,

I Grayson, J. M. (1958) Polyfactorial and cytoplasmic
inheritance of insecticide resistance in cockroaches. In
Seminar on the Susceptibility of Insects to Insecticides...
Panama, June 1958, p. 214 (unpublished report from the
Pan American Health Organization).

'See the article by Georghiou, March & Printy on page 167
of this issue.

Oppenoorth (1959), Ogita (1961), and Franco &
Oppenoorth (1962) investigated the relationship
between the inheritance of factors for resistance and
aliesterase activity. Since in the case of dieldrin the
physiological basis of resistance has not yet been
elucidated, the present study is based entirely on
toxicological tests.
Of considerable value in studies of this nature

has been the use of the concept of the discriminating
dosage, elaborated by Milani (1956) and further
discussed by Davidson (1958, 1960) and Hoskins
(1960). This principle is particularly applicable
where there is no overlapping in the log dosage-
probit mortality lines (ld-p lines) for susceptible,
heterozygote and resistant populations of a species,
so that specific dosages may be used to determine
the proportion of individuals belonging to the
various phenotypes. The principle has been found
to be applicable to genetic studies on the housefly
and was extensively used in the present investigation.
Certain influences of the testing technique on the
consistency of the results of discriminating dosages
are also discussed.

MATERIALS AND METHODS

Housefly strains
The resistant strain (Super Pollard) was initially

obtained from a wild population selected in the field
by spraying with DDT, lindane, and dieldrin
(March & Metcalf, 1949); it has been under constant
selection pressure in the laboratory since then with
a combination of lindane and DDT, and is fully
resistant to most chlorinated-hydrocarbon insecti-
cides, showing LD50 values in excess of 100 ,ug/
female fly, except to Telodrin (1,3,4,5,6,7,8,8-octa-
chloro- 3a,4,7,7a- tetrahydro-4,7- methanophthalan)
for which the LD50 is 3 ,tg and the slope 3.0
(Metcalf & Georghiou, 1962). Both male and
female flies are entirely resistant to topical applica-
tion of 100 ,ug dieldrin per fly.
The susceptible strain (KD-Lab.) has been derived

from a laboratory strain through selection with
sublethal but knockdown-inducing dosages of
lindane.2 This selection produced a strain of high
susceptibility to dieldrin, lindane and DDT, with
LD50 values equal to or below those exhibited by the
susceptible NAIDM strain.
The two strains were chosen for this study because

they are representative of the homogeneous extremes
in susceptibility and resistarnce to dieldrin. They
will be referred to as R (resistant) and S (susceptible),
while the hybrids will be designated RS.
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Rearing and testing technique

Rearing of the strains was by a modification of the
standard NAIDM method, at 80°F (27.2°C) and
60% relative humidity, and testing was by
topical application of 1-microlitre drops of w/v
acetone solutions of the insecticides to the nota of
3-day-old flies under CO2 anaesthesia (March &
Metcalf, 1949). The treated insects were held at
60°F (15.5°C) and 60% relative humidity, and
mortality counts were taken after 24 hours.

Genetical technique

Mass crosses of at least 100 flies of each sex were
performed in preference to single-pair crosses, in
order to provide sufficient offspring for testing a
full range of dosages. Each dosage was tested on at
least three and more often on five different batches
of flies on separate days utilizing 20 insects per test,
i.e., a total of 60-100 insects per dosage. When the
data were analysed for segregation, the results of
all dosages within the discriminating range were
pooled and the average was considered as represent-
ing the segregated fraction of the population.
The following two series of crosses were per-

formed:

Series I:
(a) S' x Rd
(b) R? x S&

These crosses yielded data on F1 and F2 males and
females, and established the discriminating dosage
ranges for the R, S and RS phenotypes of each sex.

Series II:
(a) S5? x R&l

This cross served to produce material for the
following:

(b) Back-cross(S? x RS) 9 x SS.
(c) Part of the female progeny of the back-cross

(b) above were treated with a discriminating dosage
to eliminate S phenotypes, and the survivors (RS)
were back-crossed to resistant (R) males, i.e.,
RS9 x Rd.
(d) Female and male offspring of the back-cross

(b) above were treated with discriminating dosages
to eliminate S phenotypes, and the survivors (RS)
were interbred for one generation:
RS x RS.

The progeny served to verify the results obtained
with the F2 of Series I.

The results were plotted on ld-p paper and the
observed percentages of dosage-discriminated pheno-
types were tested against the expected for goodness
of fit.

RESULTS AND DISCUSSION

The results of the Series I crosses are given
separately for males and females in Table 1 and
Fig. 1-4.

Parental susceptibility
The S strain was highly homogeneous in its

response to dieldrin, as evidenced by the slope of
the ld-p lines-namely, 6.1 and 7.8 for male and
female flies, respectively. The R strain was entirely
resistant, neither sex being affected by dosages of
100-utg per fly.

Series I
Heterozygote susceptibility. The ld-p lines obtained

with the heterozygotes are intermediate between
the S and R parents, the males showing a resistance
ratio of 15- and 17-fold, and the females 23- and
27-fold in the two reciprocal crosses (a) and (b)
respectively (bottom lines, Table 1). In view of the
close agreement of the reciprocal crosses it is con-
cluded that resistance is autosomal, being transmitted
to the offspring by either parent, and that no signifi-
cant extra-chromosomal inheritance of resistance
is involved. There is no overlapping between the
ld-p lines of the S and RS flies, so that the inter-
vening range of dosages may be used to discriminate
between the relative frequency of S and RS pheno-
types. This range extends from 0.03 jLg to 0.05 ,ug
for male flies and from 0.05 ,ug to 0.125 jg for
female ffies. Similarly dosages of 0.5 ,ug and 1.5 ,ug
may be used on male and female flies, respectively,
to discriminate between heterozygotes and resistants.

It will be noted that the heterozygotes of both
crosses are not as homogeneous as the susceptible
parents, as evidenced by the slopes of the respective
ld-p lines (bottom lines, Table 1). There is also an
inflection in the ld-p line towards greater suscepti-
bility in the heterozygote males ofR9 x S&3 (Fig. 3).
It is not clear whether this is due to reduced vigour
in the male offspring or to some influence of the
rearing media. This somewhat susceptible fraction
of F1 appears also to have had an influence on the
segregation observed in the F2 of this particular
cross.

F2 susceptibility. The F2 generations were obtained
by inbreeding the F1 hybrids of crosses (a) and (b).
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FIG. I
LOG DOSAGE-PROBIT MORTALITY LINES FOR MALE FLIES OF THE CROSS S? x R!
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MICROGRAMS PER FLY

Approximately 500 flies were used as parentals in
each cross. A complete series of closely spaced
dosages was run against the F2 in preference to
discriminating dosages alone, for it is generally
recognized that reliance on discriminating dosages
alone, without knowledge of the ld-p line, might
yield proportions which could easily occur in a
polygenic system (Nguy & Busvine, 1960; Andres &
Prout, 1960). The results obtained (Table 1, Fig. 1-4)

show a segregation into three groups corresponding
to the susceptible, heterozygote and resistant
phenotypes. This is more clearly defined in the
females (Fig. 2 and 4), where the spread of the
discriminating range is greater than in the males.
In view of this segregation, the mortalities produced
by the dosages within each discriminating range
were averaged, and the figure obtained is considered
to indicate the respective percentage of each pheno-
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FIG. 3
LOG DOSAGE-PROBIT MORTALITY LINES FOR MALE FLIES OF THE CROSS R? x SC
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type segregated. They are as follows:

Cross (a)
Males
Females

Cross (b)
Males
Females

s

20
26.8

Phenotype
RS

57.8
48.9

49.5
3351.7

These results, particularly of cross (a), approximate
the 1: 2: 1 segregation to be expected in mono-
factorial inheritance. The average percentage

22.2 mortalities obtained by the discriminating dosages
24.3 were further subjected to analysis for goodness of

fit to an expected 25%: 75% mortality, and the
14.5 P values were determined (Table 2). These show
15.3 that the results in cross (a) agree closely with the

FIG. 4

LOG DOSAGE-PROBIT MORTALITY LINES FOR FEMALE FLIES OF THE CROSS R? x SS

$x Sd' /<:

0

y O/
0

l / *.

0l

.a- IXI . I

0.01 0.1

0 /

0~~~~~~~
-A -

, !
~0

,, ..j A

A/ A c91:Q,
2 t I a Ia I .I . . a I . I . . . ..

10

6

6
I--
Ca

CY

4

100

MICROGRAMS PER FLY

60

so

70

60

50

40

30

20

I-

I.-
m

0.

t0

5

6

4-
Ca

5 0
a.

4

100

95

90

so

70

so

50

40

30

20

t--

tI-

LU
aU
0.-

10

5

0.001

I '.

..- I

I

R4i

I



G. P. GEORGHIOU, R. B. MARCH & G. E. PRINTY

TABLE 1

RESPONSES TO DIELDRIN IN A SUSCEPTIBLE (KD-LAB.) AND A RESISTANT (SUPER POLLARD)
STRAIN OF THE HOUSEFLY AND IN THEIR RECIPROCAL CROSSES AND BACK-CROSSES

Parent strains SY x Rd RY x Se Back-cross
Dieldrin ~~~~~~~~~~~~~~~~~~~~~(S9xRS) f

Dieldryn Susceptible Resistant Ft F2 F, F2 x S'S

9 d ° 9 & 9 & 9 & 9 & 9 &

5

7

27

68

5 78

16 80

45 92

80

88

94

95

0 0

0 0

0 0

0 0

0 0

10

14

5

30

10

45

44

64

85

88

90

97

45

80

85

88

95

14

2 2

13

13 20

24

21 14-

13

32 32

23

16 22

42 40

26 31

50

39 63

58

67

74

76

71

71

85

78

7

5

8

12

33

4

7

17

7

33

50

67

80

85

2

11

33

14 29

39

35 38

33

24 37

22

39

37

34

47

47

56

49

51

64

79

84

2

0

15 2

25 0

33 7

43 18

51.1 42

49.6 48

48.7 44.2

53.2 48.0

53.7 51.1

56 47.7

58 53.1

65 62.4

92 60.7

97 63

83 36 99 62 98

80

83

81

67

25

58

65

77

85

93

87 92

82 72

82

90

89

89

73

92

95

98

100

a Resistance ratio = LDso RS strain

LD5o S strain

160

0.005

0.006

0.008

0.01

0.0125

0.015

0.02

0.025

0.03

0.035

0.04

0.05

0.06

0.08

0.1

0.125

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

0.6

0.7

0.8

2

10

100

LDso 0.021 0.0105 0.48 0.16 0.56 0.18

Slope 7.8 6.1 5.4 4.6 4.5 4.4

Resistance
ratios a 23 x 15 x 27 x 17 x

I
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STATISTICAL TREATMENT

Discrimi-
nating
dosages
(,4g/fly)

0.03-0.05
0.5-100

0.05-0.1
1-100

0.03-0.05
0.5-100

0.05-0.1
1-100

0.03-0.05
0.05-0.125

0.1
1

0.1
I

No. of
flies

180
240

240
240

240
240

320
180

630
950

230
620

850
540

TABLE 2
OF OBSERVED RATIOS OF PHENOTYPES

Expected
kill

0.25
0.75

0.25
0.75

0.25
0.75

0.25
0.75

0.50
0.50

0
0.50

0.25
0.75

Observed
kill

0.200
0.778

0.268
0.757

0.36
0.855

0.33
0.847

0.498
0.488

0.02
0.381

0.26
0.761

Diff.

0.050
0.028

0.016
0.007

0.11
0.105

0.08
0.097

0.002
0.012

0.02
0.119

0.01
0.011

(see Sinnot, Dunn & Dobzhansky, 1950; p. 45).

expected, but in cross (b) the deviation is significantly
large. This might be ascribed to the intrusion of
some 7% susceptible individuals in the cross, as

shown by the inflection in the Id-p line for F1 in
Fig. 3. The variability in the distributions of the
F1 points, mentioned above, might also suggest that
in addition to a single major factor for resistance,
some minor factor or factors may be involved. The
question of minor factors, however, should not
obscure the fact that the existence of plateaux in
the F2 ld-p line provides evidence for a single major
gene for resistance.

Series II
This series was performed after the first series had

been completed, and it was intended to test further
the single-gene allele inheritance suggested by the
results of the first series. Since the reciprocal crosses

(a) and (b) in Series I indicated no sex linkage of the
resistance factor, Series II was based on only one

cross: (a), S x Rd. A new batch of flies was

employed and the offspring were used for the follow-
ing crosses:

Series II (b): Backeross (Sy x Rd6) Y x S6. A
complete series of dosages was tested, as previously

described, on both sexes of the progeny except that a

considerably larger number of flies (600-1000) was
used for the dosages within the discriminating range.
The results, presented in Table I and Fig. 5 and 6,
show a segregation of 49.8 S: 50.2 RS in males, and
48.8 S: 51.2 RS in females. These ratios show
excellent agreement (P = 0.92 and 0.46) with the
expected 50: 50 segregation on the basis of mono-
factorial inheritance (Table 2).

Complete ld-p lines of the S and RS phenotypes
calculated from the respective segments of the back-
cross curves by the method described by Hoskins
(1960) are indicated in Fig. 5 and 6. These results
agree fairly closely in terms of LD50 and slope values
with the ld-p lines found experimentally for the
susceptible and heterozygote populations (Table 3)
and verify Hoskins's theoretical treatment. Again,
as noted in the heterozygotes of Series I, the calcu-
lated ld-p lines for the RS phenotypes of the back-
cross show greater variability than those for the
susceptible strain.

Series II (c): Female progeny of the backcross
(S x R6)2 x S£3 were treated with 0.1 /tg
dieldrin, a dosage which will eliminate all susceptible

161

Series

I(a)

I(b)

11(b)

Il(c)

11(d)

Off-
spring

CT

CT

T

0

Cross

SY x Rd

R9 x Sd

(Six Rd)?
x Sd

RS? x Rd

RS x RS

a S.E-r = pq

n

S.E.ra

0.0322
0.0279

0.0279
0.0279

0.0279
0.0279

0.0242
0.0322

0.0199
0.0162

0.0659
0.0201

0.0148
0.0186

Deviation
S.E.r

1.55
1.00

0.57
0.25

3.94
3.76

3.31
3.01

0.1
0.74

0.3
5.92

0.68
0.59

Probability

0.12
0.31

0.57
0.80

<0.001
<0.001

<0.001
<0.001

0.92
0.46

0.77
<0.001

0.50
0.56
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FIG. 5
OBSERVED LOG DOSAGE-PROBIT MORTALITY LINE a FOR MALE PROGENY OF THE BACK-CROSS

(S? x Rd)? x S&
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TABLE 3

COMPARISON BETWEEN LOG DOSAGE-PROBIT MORTALITY LINES FOR S AND RS MALE
AND FEMALE FLIES, OBTAINED DIRECTLY FROM THE SUSCEPTIBLE AND HETEROZYGOUS
POPULATIONS (FIG. I & 2), AND THOSE CALCULATED FROM THE RESULTS OF THE

BACK-CROSS (S9 x Rd) x S& (FIG. 5 & 6)

LDso (isg/fly) Slope
Phenotype Sex

Observed a Calculated b Observed a Calculatedb

S 0.0105 0.0125 6.1 5.6

S 0.021 0.021 7.8 6 7

RS 0.16 0.16 4.6 5.8

RS 0.48 0.35 5.4 4.3

a Ld-p lines in Fig. 1 and 2.
b Ld-p lines in Fig. 5 and 6.

flies without killing the hybrids, and the survivors
(presumed to be all RS) were back-crossed to resistant
males, i.e., RS 1 x Rd. The female offspring,
expected to be composed of 50% RS and 50% R,
were treated with the discriminating dosages 0. lug
and 1.5 ,ug and the following results were obtained:

Dosage

0.1 sg

1.5 ,&g

No. of flies tested

230
620

Mortality (% J
Observed Expected

0.4 0
38.1 50

While the percentage mortality obtained with 0.1 ,ug
(0.4%) (due to one dead fly) agrees perfectly with
the expected and shows that no susceptible pheno-
types were present among the offspring, the per-

centage mortality obtained with 1.5 ,ug shows that
the frequency of heterozygotes was 11.9% lower
than the expected 50%. This might be due to poor

development of heterozygotes in the media or to
other factors discussed below.

Series I1 (d): Female and male progeny of the
backcross (S x Rd')? x Sd' were treated with
0.1 ,ug and 0.05 ,ug respectively per fly in order to
eliminate susceptible phenotypes, and the survivors
(presumed to be all RS) were interbred for one genera-

tion (RS x RS). The female offspring, expected to
segregate in 1: 2: 1 ratio, were tested with 0.1 ,ug
and 1.5 jug per fly to determine the relative frequency
of phenotypes. The results (Table 2) indicate a

segregation of 26% susceptible, 50.1% heterozygote
and 23.9% resistant, which is in excellent agreement
with the expected ratio (P = 0.50 and 0.56).

Influence of testing technique on the use of discrimi-
nating dosages
It is interesting to note that while the limits of the

discriminating range of dosages between S and RS
phenotypes are well defined, as evidenced by the
results of all crosses, the segregation between RS
and R phenotypes by the use of discriminating
dosages appears, at times, to be subject to a sub-
stantial degree of variation. It will be observed, for
instance, in Fig. 2 and 4 that the ld-p lines for RS
females exhibit some deflection for greater tolerance
at dosages over 1 jug. Similarly in cross (c), Series II,
while the S-RS discriminating dosage produced the
expected mortality, the RS-R discriminating dosage
produced a lower kill than expected. Since the
majority of evidence points towards single-factor
inheritance, it should be expected that the RS hybrids
would be very homogeneous. That this is not evident
in the results might be explained in terms of limita-
tions in insecticide absorption at higher dosages,
which tend to magnify even subtle variability in the
hybrid population. For this reasor, even though
a dosage of 1.5 jug is the indicated discriminating
dosage between RS and R, as shown by the results
of crosses (a) and (b), Series I, and cross (b), Series II,
yet fluctuations in mortality, inherent in treatments
utilizing nearly maximal dosages, at times render
this area of the ld-p line unreliable for accurate
segregation of phenotypes. This situation might be
avoided by a change in testing technique, such as
topical application of insecticides in oil solution, or
by injection. These methods, however, often pro-
duce overlapping Id-p lines for S, RS and R pheno-
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types and thus introduce other difficulties in the
application of the concept of the discriminating
dosage.

CONCLUSIONS

The evidence obtained in this study indicates that
resistance to dieldrin itn the housefly strain examined
is inherited as a major single factor, without sex
linkage or cytoplasmic effects. The evidence consists
of (a) distinct segregation of susceptible, hetero-
zygote and resistant phenotypes in the F2 generation;
and (b) segregation of the offspring of the back-
cross of the F1 hybrids to the susceptible strain in
a 1 : 1 ratio of susceptible and heterozygote pheno-
types. Furthermore, elimination of the susceptible
fraction of the back-cross progeny by a discriminat-
ing dosage and interbreeding the survivors yields a
population segregating in a 1: 2: 1 Mendelian ratio.
These results are in agreement with already

published data on the inheritance of dieldrin-
resistance in Anopheles gambiae, A. albimanus and

Lucilia cuprina. They are contrary to reports on the
inheritance of resistance to aldrin in Musca domestica
nebulo and of chlordane and lindane in Musca
domestica and Blattella germanica. The latter
studies have reported multifactorial inheritance of
resistance. Since a number of insecticides and
insect species are involved, such multiplicity of
inheritance patterns may not be entirely unexpected.
Divergent results have also been obtained in con-
siderably more numerous studies of the genetics of
resistance to DDT. Re-evaluation, however, of
certain of the studies which reported multifactorial
inheritance of resistance to DDT has shown that
the results are consistent with or indicative of single-
factor inheritance (Milani, 1957; Cochran & Ross,
1962). It is therefore not unlikely that repetition of
the studies on aldrin and chlordane, and possibly
also on lindane, utilizing homogeneous strains of the
housefly and a full range of closely spaced dosages,
may yield more complete data which will necessitate
reappraisal of the previous interpretation.

RtSUMPE

Afin d'elucider le probleme de la transmission heredi-
taire chez Musca domestica de la resistance a la dieldrine,
les auteurs ont realise un certain nombre de croisements
reciproques entre deux souches homogenes de mouches
domestiques, l'une sensible au maximum, l'autre au
contraire resistante A l'extreme A l'action de l'insecti-
cide.

Les resultats obtenus par ces croisements successifs
montrent que la resistance A la dieldrine est transmise
comme un facteur simple non lie au sexe et sans effets
cytoplasmiques. Cela resulte de la mise en evidence de
a) la production dans la generation F2 de phenotypes
sensibles, h6terozygotes, et r6sistants nettement distincts;
b) la production, parmi les produits du croisement retro-
grade entre les hybrides F1 et des individus de la souche
sensible de phenotypes bien distincts, 50% etant sensibles
et 50% heterozygotes.
En outre, apres elimination des insectes sensibles resul-

tant du croisement retrograde, les croisements entre les
survivants donnent naissance A une population se divi-
sant en un rapport mendelien 1-2-1.

Ces resultats corroborent les faits dejA publi6s sur la
transmission her6ditaire de la resistance a la dieldrine

chez Anopheles gambiae, A. albimanus et Lucilia cuprina.
Its ne s'accordent pas aux faits decrits dans des publica-
tions consacrees a la transmission hereditaire de la resis-
tance a l'aldrine chez Musca domestica nebulo, au
chlordane et au lindane chez Musca domestica et Blattella
germanica. Ces dernieres etudes ont fait etat d'une trans-
mission hereditaire multifactorielle de la resistance. Du
fait de la multiplicite des insecticides et de celle des
especes d'insectes, une telle multiplicite de schemas
genetiques n'est pas tout a fait inattendue. Des consta-
tations divergentes ont et egalement faites dans un
nombre beaucoup plus grand d'etudes genetiques sur la
resistance au DDT. Cependant lorsque l'on a revu dans
un esprit critique certaines publications concluant a
l'existence d'une transmission hereditaire multifactorielle
de la resistance au DDT, l'on s'est aperqu que les faits
plaidaient en faveur de l'existence d'un facteur unique
de transmission hereditaire. I1 n'est donc pas impossible
que de nouvelles etudes sur l'aldrine et le chlordane,
peut-8tre aussi le lindane, puissent, en utilisant des souches
homologues de mouches domestiques, apporter des don-
nees susceptibles de conduire a une revision des points
de vue exprimes.
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