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Studies of the Genetics of Resistance to Parathion
and Malathion in the Housefly

V. D. NGUY, B.Sc., D.A.P. & E.' & J. R. BUSVINE, D. Sc.2

Although considerable research has been made into the genetics of resistance to DDT
in the housefly-often with conflicting conclusions being drawn from the results-little has
been done on the mode of inheritance of resistance to organophosphorus compounds. The
experiments described in this paper were designed to fill this gap.

Tests on strains of houseflies resistant to either parathion or malathion and crossed
with a normal colony indicated that both types of resistance are inherited through single
dominant gene pairs, and tests specially designed to determine whether the genes for
parathion resistance and those for malathion resistance lie on the same chromosome
suggested that the two types of gene are either alleles or closely linked.

Investigations of the mode of inheritance of
insecticide resistance are hampered by several
difficulties. The character in question is invisible
and cannot normally be measured in the individual,
so that it is usually assessed by quantal response in
groups of insects. Again, the character is greatly
influenced by nurture and environment and this
additional source of variation may make it difficult
to distinguish between single and polygenic in-
heritance. It is scarcely surprising, therefore, that
many of the earlier investigations reached conflicting
conclusions. By 1956, there had been at least eleven
separate studies of DDT-resistance in the housefly,
which had been interpreted as revealing (a) multiple
genes, (b) a single dominant gene, (c) a single
recessive gene, (d) cytoplasmic inheritance, or
(e) combinations ofvarious mechanisms (see Busvine,
1957). While some of this confusion may be in-
herent in the subject (i.e., more than one mode of
inheritance may be involved), it seems likely that
much of it was contributed by inadequate technique
or over-facile interpretation of results. Thus,
Milani (1957) pointed out that investigators who
had used scalar doses for assessing resistance levels
in hybrids usually decided that inheritance was
polyfactorial, whereas those who relied on the
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proportions killed by discriminating doses tended
to find segregation in the ratios expected in single-
factor inheritance.
The present situation is considerably improved,

partly owing to the publication of critical reviews
by competent geneticists (Crow, 1957; Milani,
1957), and there is general recognition of certain
precautions necessary to produce unambiguous
results. The most important of these are: (a) the
use of pure homozygous strains, especially when
mass-crossing is employed; this demands selection
and in-breeding in the laboratory until homo-
geneous and stable populations are obtained;
(b) assessment of resistance by a sound method,
giving consistent results and preferably a steep
probit/concentration regression line; this, inciden-
tally, involves a reliable rearing method, giving
insects of constant size and vigour.
Workers adhering to these principles have pro-

duced the most convincing results and appear to
have demonstrated single-gene Mendelian inherit-
ance of DDT-resistance in Musca domestica,
Anopheles sundaicus and Aides aegypti and BHC-
dieldrin resistance in Anopheles gambiae and Lucilia
cuprina. On the other hand, BHC-dieldrin resistance
in Musca domestica and Blattella germanica seems
to be polyfactorial, though the evidence is a little
less clear. No definitive study appears to have been
published so far of the inheritance of resistance to
organophosphorus insecticides in the housefly.

880 531

7



V. D. NGUY & J. R. BUSVINE

MATERIALS AND METHODS

Strains of houseflies
One normal colony and three resistant strains

were used in this study; their " resistance spectra"
were recently defined by Busvine (1959). Briefly,
two of the resistant colonies (Italian and Danish)
were resistant to a group of organophosphorus
insecticides, including parathion but not malathion;
while the other (American) colony was resistant to
malathion but not to parathion. Further details of
their origin etc. are as follows:

Normal. A colony which has been reared in the
laboratory for a large number of years, at the London
School of Hygiene and Tropical Medicine, was

used for basic comparisons. It is believed to be a

homogeneous, normally susceptible strain; in any

case, it has not significantly changed in susceptibility
to DDT during the past ten years, nor to parathion
during the past four years.

Danish resistant. This originated in the field,
following the extensive use of parathion-treated
cloth strips on Danish farms. It was collected in
1955 (Keiding, 1956) and maintained in the labo-
ratory (as strain 79b); further selection was applied
by exposure to parathion in 13 generations out of
26. A subcolony was sent to Dr F. J. Oppenoorth,
Utrecht, Netherlands, (who kept it as strain D) and
he sent us a subcolony in October 1957.

Italian resistant. Resistance to organophosphorus
compounds developed in houseflies in the Latina
province, following five years of house-spraying by
diazinon (Sacca, 1957). A colony of these flies was
further selected and inbred in the laboratory by
Dr G. Sacca, who kindly sent us some in December
1957.
American resistant. In the USA, organophospho-

rus insecticides have been used against flies on farms
and poultry farms for about five years, mainly in the
form of poison baits, usually malathion. Some of
these resistant strains have been colonized at the
Communicable Disease Center, Savannah, Ga., and
Dr R. W. Fay kindly sent us a subcolony of one

(" Anderson 45 ") in May 1958. This had been
further selected with malathion in the Savannah
laboratory.

Maintenance offly colonies

All colonies were reared in a constant-temperature
room at 27°C (80°F), in cages supplied with lump
sugar and cotton-wool pads soaked in equal quan-

tities of milk and water. Eggs laid on the cotton-
wool pads were transferred to the rearing medium
and covered with sawdust. The medium was pre-
pared as follows: 100 g dried yeast, 100 g milk
powder and 20 g agar were mixed and stirred into
1 litre of boiling water, the mixture being poured
into eight one-pound jam jars. Each jar would
produce up to 300 pupae, which were sieved out
of the sawdust after seven days; the flies emerged
about the tenth day.

Previous treatment of the resistant colonies had
resulted in rather highly selected, inbred populations
approaching homogeneous resistance (as shown by
steep dose/kill curves). Accordingly, they were all
normally maintained without exposure to insecti-
cides. However, in each of the resistant colonies,
there were two or three occasions in the course of
two years on which some susceptible individuals
were detected, and these were then exterminated by
exposure to the appropriate insecticide. It is possible
that these susceptible flies were the result of accidental
contamination or invasion of the stock cages;
alternatively, the original strains might not have
reached complete homozygous purity. However, in
view of the relative stability of the resistance levels
in the absence of selection, the genetic purity of the
strains must have been of a fairly high order, and,
judging by the results obtained, adequate for the
purpose.

Genetical technique
Virgin females were obtained by isolation of

pupae in tubes until emergence. Mass matings were
then arranged by confining groups of about ten
males of one strain with about the same number of
females of another, in 6-inch (15-cm) cages. Reci-
procal crosses were also effected in all cases. Some
of the F1 hybrids were allowed to interbreed to give
an F2 generation; others were kept for back-crossing
to each parent strain. In some cases, back-crossing
was followed by selection of the progeny at a dis-
criminating dose and then by a further back-crossing.

Measurement of resistance

The method of treating the flies and estimating
mortality has been described by Busvine (1959).
Briefly, the insecticides were dissolved in olive oil
and applied directly to individual 3-day-old flies with
a micro-syringe; sexes were kept separately, and
mortality was determined after 24 hours.
The resistance characteristics of the parent colonies

for each cross were first determined, by experiments
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at a series of concentrations, to give probit/log-
concentration regression lines. Resistance levels in
F1 and F2 progeny were determined in the same way
by tests at a series of concentrations. Segregation in
the progeny of back-crosses was assessed by tests
at two concentrations at critical levels.
To assess the mortality corresponding to any

particular concentration, tests were done with 2-6
(usually 3 or 4) replicate batches of flies, on different
days and often from different egg batches. As we
have stated, all crosses were duplicated by reciprocal
matings; and since there was never any significant
difference in the two series, it was possible to pool
the results and add to the numbers of flies used to
establish the results.

RESULTS

The results fall into the following series of experi-
mental crosses:
Series I: Normal (N) x Italian (I) strains; tests

with parathion.
Series II: Normal (N) x Danish (D) strains; tests

with parathion.
Series III: Normal (N) x American (A) strains;

tests with malathion.

Series IV: Italian (I) x American (A) strains; tests
with parathion and malathion.

Series I, Normal x Italian strains

The following crosses were arranged:

N&x IY F1 and F2
NYx Id F1 and F2

Back-crosses to normal strain

Nc x (No x I?)?, NYx (Nc x I1)d
NS x (NY x Ifi, NV x (NYx ISd

Back-crosses to resistant strain

I!l x (NS x ly)?, IS x (NY x IS)y

The progeny of these various matings were
exposed to various concentrations of parathion with
the results shown in Table 1. A careful scrutiny of
these figures does not reveal any consistent associa-
tion of resistance with inheritance through either
sex. Therefore, it seems, sex linkage and cyto-
plasmic inheritance can be excluded, and the results
from all types of cross have been pooled in Table 2.
The data for female flies, which are less liable to
disturbance from control mortality than males, are
shown graphically in Fig. 1.

TABLE I
PERCENTAGE KILLS OF HOUSEFLIES (NORMALx ITALIAN

STRAINS), RESULTING FROM VARIOUS TYPES
OF RECIPROCAL CROSSES, EXPOSED TO PARATHION

Concentration of
Generation Cross Sex parathion (%)

0.05 0.10 0.25 0.50

Ndx Il d 0 43 100

0 2 63

N?xIl d 0 32 100

?2 0 70

CT 30 37
Ndx IY

? 27 33
F2-

N?xId d 26 31

? 25 20

Ndx (Ndx I)? d 47 44

? 47 .49

N?x (Ndx1l)d CT 56 54

y 57 52

Ndx (NYx Id)? CT 59 65

y 40 43

NYx (NYxId)d d 52 53

? 55 51

I&x (N&xIY)? CT 3 22

| ld (? 2 17

Idx (N?x I&)9 d 3_ 25 __ _

It will be observed that the probit/log-concentra-
tion curve for parathion against the Italian strain
is widely separated and distinct from that of the
normal colony. The curve for the F1 hybrids is
close to that of the resistant parent. The F2 shows
a break at the region of complete kill for susceptible
flies and then a plateau until mortality in the region
of hybrids and resistant individuals causes a second
steep rise. The F1 x N back-cross progeny shows a
plateau at 50% kill; this was maintained if the sur-
vivors were mated again with normal flies (the
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TABLE 2

PERCENTAGE KILLS OF FLIES EXPOSED TO PARATHION; POOLED DATA FOR ALL TESTS

IN SERIES "

Sex
0.0075

~s 32

(54)

,,1
(70)

Is

_I.s

I

Concentration of parathion (%)

0.015 0.025 0.035

Normal

77

(58)

(69)

20

(50)
7

(56)

21

(76)

(80)

100

(58)
45

(92)

0.050 0.100 0.250 0.50 1.00

97

(42)

32

(44)

20

(48)

28

(263)

26

(263)

28

(77)

7

(85)

52

(619)
50

(593)

52

(159)
52

(130)

3

(222)

2

(207)

I' sItalian

15 63 100

(53) (99) (33)
0 34 77

(50) (94) (31)

0 36 100

(102) (119) (102)

1 1 68

(89) (86) (69)

34 86 95

(270) (52) (40)

22 74 87

(287) (23) (32)

53 92 100

(530) (81) (79)

50 64 92

(568) (79) (65)

50

(100)

50

(139)

24

(258)

14

(228)

a Figures in pirentheses are the total nu mbers of flies used at each concentration.

latter fact is shown in the table only). Finally, the Series II, Normalx Danish strains
F1 x resistant strain gave low mortality at the dis- In addition to the two direct types of mating, all
criminating dose which kills all susceptible flies. All four possible back-crosses to normal were set up (as
these facts can be best explained on the grounds of for the previous series); also the following two back-
single-gene inheritance, resistance being almost crosses to the resistant strain: DS x (N x DO;)
completely dominant (Fig. 2). and DY+ (NS x DY)S.

GenerationI~~~~~~p

F

F

Nx F.

(Nx F,)

sel.x N

Ix F,
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0
PA RATHI ON

The results obtained with various types of reci-
procal cross were examined separately, but, as in
the previous series of experiments, no significant
difference was found. Therefore, all relevant data were
pooled and the over-all percentage kills are given in
Table 3 and illustrated in Fig. 3 (for the females).

While the Danish strain is considerably less
resistant to parathion than the Italian one, its
probit/log-concentration curve is well separated and
perfectly distinct from that of the normal colony.
The F1 hybrids are intermediate in resistance, though
closer to the Danish parent. (LC50s for Normal,
hybrid and Danish female flies are 0.025 %, 0.095 %,
0.190% respectively.) In general, the curve is steep,
indicating homogeneity. The F2 generation curve is
remarkably low at levels which should kill all
susceptible flies. This does not fit well with any
genetical hypothesis. The progeny of back-cross to
the Normal strain give close to 5000 kill at the dis-
criminating dosage (0.050% parathion) which kills
all susceptibles, while the back-cross to the resistant
parent gives a negligible kill at this level.
On the whole, these results are consistent with

single-gene inheritance, resistance being partially

SEGREGATION TO
IN A

FIG. 2
BE EXPECTED ON THE BASIS OF SINGLE GENE PAIR INHERITANCE
CROSS BETWEEN NORMAL AND ITALIAN FLY STRAINS

NN 11

NN x

NN NI-
(Back-cross to N;

progeny 50 % resistant):

_______ Nl ______
( F1; al I resistant)

I_
NN NI IN 11

( F2; 75 % resistant)

.___x 11

II

NI 11
(Back-cross to I;

progeny all resistant)

NN xI

NN NI
(Survivors back-
crossed to N;

progeny 50 % resistant)
WHO 9496

RESULTS

99,7

FIG. 1
OF TESTS ON FLIES OF SERIES CROSSES

WITH PARATHION

95-

75-
-J

50-

H

z
25-

U
uJ

5-

I-

*01
I I I ,,,,1 I' I I 11111

P1
PE RCENT
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TABLE 3
PERCENTAGE KILLS OF FLIES EXPOSED TO PARATHON; POOLED DATA FOR ALL TESTS

IN SERIES II a

Concentration of parathion (%)
Generation Sex

0.0075 0.015 0.025 0.035 0.050 0.075 0.100 0.150 0.250

Normal Danish

P 6 32 77 100 100 22 81 100

(54) (58) (58) (48) (76) (67) (74)

1 1 45 97 100 0 24 78

(70) (62) (92) (42) (77) (59) (46) (72)

F. 87 100 100 100

(135) (163) (150) (78)

22 77 75 100

(133) (146) (144) (72)

F2 CT9 19 85 86 96

(138) (193) (136) (110) (103)

Y ~~ ~~~~~~ ~~~~~61752 51 96

(108) (163) (161) (120) (108)

Nx F, CT 48 99

(214) (194)

0 ~~~~~~~~~~~~~~~~4786

(214) (204)

(NxF.) | - _FC T 49 1 100

sel.x N (112) (73)
44 88

(111) (77)

Dx F,

(205)

0

(188)

55

(153)
28

(120)

a Figures in parentheses are the total numbers of flies used at each concentration.

dominant. The curve for the F2 of the direct cross conceivably be due to a defective insecticide
departs somewhat from expectation at the lower solution.
end, where 0.035 0 parathion should kill practically
all the susceptibles (25 % on a 1: 2: 1 segregation Series 1, Normal x American strains
theory) but only kills 6 %-9 %. This might possibly The usual two direct crosses were made and three
result from poor emergence of the homozygous sus- back-crosses to normal-namely, N& x (N3 x AY)Y,
ceptible individuals. NY x (NY x AS)cT and NY x (Nd x AY)&. In addi-
The irregularity in both F1 and F2 curves due to tion, the following back-cross to the resistant parent

similar kills at 0.10% and 0.15% parathion might was carried out: A& x (NS x AY)Y. All testing was
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FIG. 3
RESULTS OF TESTS ON FLIES OF SERIES 11 CROSSES

WITH PARATHION
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FIG. 4
RESULTS OF TESTS ON FLIES OF SERIES III CROSSES

WITH MALATHION
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done with solutions of malathion. As usual, the
results from the various reciprocal crosses were
examined carefully, but no consistent differences
were found. Therefore the relevant results were

pooled and set out in Table 4, the data for female
flies being illustrated in Fig. 4.
These results show an F1 hybrid generation fairly

close to the resistant parent, with an equally steep
probit/log-concentration curve. The F2 generation
suffers a slightly high mortality (28% females,
35% males instead of the 25% expected on a
1: 2: 1 basis) at the discriminating dose which kills
virtually all susceptible individuals (0.5% malathion).
The results with the back-cross to susceptible flies
show about 50% kill at the critical level, and this is
maintained in the repeated back-cross after selection
(indicating equal segregation into NN and NA).
The back-cross to resistant flies gave zero mortality
at the discriminating dose, which would be expected
if the progeny were all NA and AA.

All the data seem reasonably consistent with
single-gene inheritance of malathion resistance, the
resistant gene being nearly, but not completely,
dominant. This slightly lower resistance level of the

heterozygotes would explain the slight rise in mor-
tality at 1.0% malathion in both the F1 and the
back-cross curves (see Fig. 4 and Table 4).

Series IV, Italian x American strains

It may be remembered that the Italian strain is
resistant to parathion but susceptible to malathion,
while the reverse is true of the American strain.
Accordingly, tests with both insecticides were neces-
sary to examine the situation in the cross progeny.
The usual two reciprocal direct crosses were made
and maintained to the F2 generation. Some of the
F1 progeny were back-crossed to the American
parent; in addition some were mated with the
Normal laboratory colony, for reasons which will
be explained later.

Resistance levels in the various progeny were
measured in tests with parathion and tests with
malathion, using separate batches of flies. Since no
differences were found in the reciprocal cross results
they were pooled and are shown in Tables 5 and 6
illustrated (for females) in Fig. 5 and 6.
The results may be summarized as follows. The

F1 generation was resistant to both insecticides, the
curve for parathion being close to that of the Italian
strain and the curve for malathion being very
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TABLE 4

PERCENTAGE KILLS OF FLIES EXPOSED TO MALATHION; POOLED DATA FOR ALL TESTS
IN SERIES III a

Conc
Generation Sex

0.125 0.25 0.50

Normal

79 95 100

(69) (69) (48)

7 73 97

(87) (103) (90)

35

(213)

28

(248)

:entration of malathion (%)

1.0 2.5 5.0 10.0

American

26 67 96 100

(90) (107) (109) (81)

3 45 78 95

(113) (110) (105) (66)

29 93 94

(188) (152) (132)

10 71 93

(190) (195) (189)

50

(173)
37

(210)

F2XN Is57 65

(309) (240)

48 58

(321) (209)

49 62

(92) (40)

46 50

(94) (81)

0

(63)

0

(72)

23

(79)

14

(73)

81

(184)

75

(194)

99

(106)

85

(125)

a Figures in parentheses are the total numbers used at each concentration.

slightly beyond that of the American colony. In malathion at this level (which would be expected
the F2 generation, approximately 1: 3 segregation if they had segregated into equal numbers of IA
occurred at the level of complete kill of the suscep- and II). Briefly, then, the genes have acted quite
tible parent for each insecticide. The back-cross without interaction. The Italian strain behaves as

to the American strain suffered roughly 50% mor- a susceptible one to malathion and the American
tality from parathion and zero mortality from strain as susceptible to parathion.

p

Fl

F2

(Fix N) CT
sel. x N

F.xA d
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TABLE 5

PERCENTAGE KILLS OF FLIES EXPOSED TO PARATHION; POOLED DATA FOR ALL TESTS
IN SERIES IV a

Concentration of parathion (%)
Generation Sex

0.035 0.05 0.10 0.25 0.50 1.00

American Italian

P 82 87 100 15 63 100
(89) (62) (83) (53) (99) (33)
36 46 100 0 32 77
(94) (83) (86) (50) (94) (31)

F, 49 68 100
(155) (149) (105)
30 43 93

(103) (139) (142)

F2 I 40 40 68 96
(99) (71) (62) (42)
28 37 52 90

(108) (82) (86) (53)

Fix A 0 51 50
(66) (93)
47 39

(107) (106)

a Figures in parentheses are the total numbers used at each concentration.

FIG. 5 FIG. 6
RESULTS OF TESTS ON FLIES OF SERIES IV CROSSES RESULTS OF TESTS ON FLIES OF SERIES IV CROSSES

9 9 WITH PARATHION WITH MALATHION

9999( X

95- (XF.
95~~~~~~~~~~~~~~~2 5

75 c,0~~~~~~~~~~~~~~~~~5 -F
-50J
z F2z
u U25 F

_r l_ 11

Q. ~~~~~~~~~~~~~~~0-
5

5

*1O1* 1 10 10
PERCENT PARATHION PERCENT MALATHION
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TABLE 6

PERCENTAGE KILLS OF FLIES EXPOSED TO MALATHION; POOLED DATA FOR ALL TESTS
IN SERIES IV a

Concentration of malathion (%)
Generation Sex

0.25 0.50 1.0 2.5 5.0 10

Italian American

P d 73 98 100 26 67 96 100

(93) (75) (78) (90) (107) (109) (81)

19 82 99 3 45 78 95

(62) (66) (87) (113) (110) (105) (66)

F. 13 80 97

(145) (120) (129)

0 30 73

(128) (143) (144)

F2 C 23 37 55 82

(114) (94) (72) (38)

14 23 28 69

(85) (85) (82) (41)

F,xA d 7 13

(100) (78)

0 2

~~~~ ~ ~~~(90)(94)

a Figures In parentheses are total numbers used at each concentration.

TEST FOR LINKAGE

The problem now arises as to whether the genes
for parathion resistance and malathion resistance
lie on the same chromosome. The best test we could
devise was as follows. The F1 hybrids of the I x A
cross were mated with normal flies. The progeny
were treated with a discriminating dose of malathion,
which killed, as expected, about 50 %. The surviving
males were then mated with susceptible (Normal)
flies for a second back-ross. The progeny of this
mating was exposed to a discriminating dose of
parathion. The expectations of this kill depend on

linkages, as shown in Fig. 7. In the event, the treat-
ment of the second back-cross with parathion
secured 100% kill in four replicates totalling 106
males and 108 females. It therefore seems that the

two genes affect the same chromosome. Since the
kill was 100% there had been no recombination by
crossing over. Therefore, the genes are probably
either very close together or else may be alleles
affecting the same locus.

GENERAL CONCLUSIONS

It is not always easy to distinguish between single
and multiple gene inheritance of insecticide resist-
ance. Thus, some results of Harrison (1954), which
she interpreted as indicating polygenic inheritance,
were re-examined by Milani (1957), who pointed
out that they were actually consistent with a single-
gene hypothesis.

It seems very likely that, in other instances,
investigators have decided on single-gene inheritance
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FIG. 7
SEGREGATION TO BE EXPECTED ON THE BASIS OF SINGLE GENE PAIR INHERITANCE WHEN HYBRIDS

OF PARATHION-RESISTANT X MALATHION-RESISTANT STRAINS ARE BACK-CROSSED TO NORMAL FLIES a

LINKAGE NO LINKAGE

F1 of
Italian x American

Progeny of
back-cross
with Normal

* - Malathion

Progeny of
survivors

back-crossed
with Normal

*'-* Parathion

P+
+M

P+ ++ +M PM
++ ++ ++ ++

killed

+M +M ++ ++
++ ++ ++ ++

4
4

75 % killed

AX
-+ ++ PM P+
-+ M+ ++ ++

WHO 94f97

P - parathion-resistant gene M = malathion-resistant gene
aLeft: assuming parathion-resistant and malathion-resistant genes are linked. Right: assuming independent segregation.

solely upon the proportions killed by discriminating
doses and that such proportions could easily occur
in a polygenic system, especially since some approxi-
mation is necessary for "biological variation ".
For this reason, we have not relied upon discrimi-
nating doses alone, but have obtained at least part
of the dose/mortality curves for progeny of various
crosses. These have quite clearly revealed segregation
in certain generations by the presence of distinct
plateaux. In addition to this, there is very definite
evidence of dominance in the F1 progeny of most of
the crosses, which would not be expected in polygenic
inheritance. In short, the results of crossing each
strain with the Normal strongly suggest that resist-
ance to the organophosphorus compounds in
houseflies is inherited by single gene pairs. This is
supported by the cross between the American and
Italian strains in which the former behaved as a

susceptible to parathion and the latter as a suscepti-
ble to malathion. (In both cases they were somewhat
less susceptible than the Normal colony. But the
slight resistance of the American colony to parathion
could be interpreted as a side-effect of the malathion-
resistance mechanism, and vice versa for the Italian
strain.)

In the further experiments with the American-
Italian cross, the hybrids were back-crossed with
Normals. The progeny were exposed to a critical
dose of malathion and the survivors back-crossed
to Normal again. When the progeny were treated
with parathion it was found that the malathion
selection had removed all the parathion-resistance
genes. Hence the genes affect the same chromosome;
and, since there was no evidence of crossing over,
they are probably rather closely linked or else are

alleles.

P+
+M

P+ +M

killed

+M ++
++ ++

100 % killed
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RESUMt

Le mecanisme de la transmission hereditaire de la
resistance aux insecticides it base d'hydrocarbures chlo-
res, chez la mouche domestique, a et assez bien etudie.
La critique des resultats parfois contradictoires obtenus
par differentes methodes, publies ces dernires annees, a
souligne les causes d'erreur et suggere des ameliorations
aux techniques de recherche. La resistance aux insecticides
organo-phosphores, en revanche, n'a guere et abordee,
du point de vue genetique, jusqu'a maintenant. L'auteur
y consacre cet article. Ses etudes ont porte sur les croise-

ments d'une souche normale et de trois souches resis-
tantes, deux d'entre elles au parathion, l'une au
malathion.

Les resultats des croisements des souches resistantes
avec la souche normale indiquent que la resistance aux
organo-phosphores, chez la mouche domestique, est
transmise par une seule paire de genes. Les genes affectant
la resistance a chacun des deux organo-phosphores
susmentionnes sont probablement des alleles, ou sont
etroitement proches.
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