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DDT-Resistance and Dieldrin-Resistance in
Anopheles quadrimaculatus*

G. DAVIDSON 1

The nature and mode of inheritance of both DDT-resistance and dieldrin-resistance in
Anopheles quadrimaculatus from the United States of America have been studied.
Dieldrin-resistance is shown to be dependent on a single, semi-dominant, geneticfactor, and
DDT-resistance on a single, recessive one, though the expression of this latter factor is to
some extent dependent on the genetic background. Both resistances can occur in the same
mosquito but can be separated, thus indicating the independent nature of the two genetic
factors involved.

Resistance to the chlorinated hydrocarbon insecti-
cides in Anopheles quadrimaculatus has been known
or suspected for some considerable time. Brown
(1958) reviewed post-war observations on this
subject up until 1956, and mentioned evidence of
increased tolerance to DDT in this species in the
Tennessee Valley Authority area and of induced
tolerance to the same insecticide in laboratory
selections. The general conclusion was that this was
a form of " vigour tolerance " and not specific
resistance to DDT. The first reference to true
resistance is in Bolivar County, Miss., USA, where
Mathis et al. (1956) recorded resistance to dieldrin
but not to DDT. DDT-resistance was later recorded
in Georgia by Mathis et al. (1960) and in Maryland
by Blakeslee et al. (1960). Outside the United
States ofAmerica, both DDT- and dieldrin-resistance
have been recorded in Mexico.2
DDT- and dieldrin-resistance are co-existent in

one and the same population of A. quadrimaculatus
from Edgewood, Md. (Blakeslee et al., 1960), and it
is this population that has been used for much of the
present investigations.

* The investigations reported in this paper were financially
assisted by a grant from the World Health Organization.

1 Entomologist, Ross Institute of Tropical Hygiene,
London School of Hygiene and Tropical Medicine, London,
England.

' Seventh summary of cases of insecticide resistance in
anopheline mosquitos, 1961 (unpublished document WHO/
Mal/325, Rev. 1; WHO/Insecticides/129).

COLONIES USED IN THE INVESTIGATIONS

Five strains of A. quadrimaculatus from different
parts of the United States of America have been used
in the current investigations on insecticide-resistance.
These are:

1. QC: from South Carolina, brought from the
National Microbiological Institute Laboratories,
Columbia, to the Malaria Reference Laboratory,
Horton Hospital, Epsom, England, in 1946.

2. QOR: from a laboratory colony maintained
at the Agricultural Research Service Laboratories,
United States Department of Agriculture, Orlando,
Fla. According to Blakeslee et al. (1960) this colony
has been maintained for nearly 20 years without any
intentional contact with insecticides. It probably
originated from Tallahassee, Fla. (Mason, 1961).

3. QM: from wild-caught mosquitos from the
neighbourhood of the Army Chemical Center,
Edgewood, Md., kindly sent by the United States
Army Environmental Health Laboratories at the
end of 1959.

4. QMADS: from a colony maintained at the
United States Army Environmental Health Labora-
tories, Edgewood, Md., derived from wild-caught
mosquitos from the vicinity and subjected in the
laboratory in the adult stage to selection with DDT,
the last selection level being at 8% DDT for 4 hours.
This strain was sent to London in November 1961.
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TABLE 1
PERCENTAGE MORTALITIES IN ADULT A. QUADRIMACULATUS OF VARIOUS STRAINS

EXPOSED TO THE DISCRIMINATING DOSAGES OF DIELDRIN AND DDT a

Insecticide Exposure Strain
in Risella time
oil (%) (hours) QC QOR QM QMADS QSAV

Dieldrin

0.4 1 99 (397) 5 (182) 65 (224) 15 (181) 63 (67)

4.0 1 100 (34) 58 (704) 90 (134) 59 (42) 99 (70)

DDT

4.0 1 99 (491) 100 (142) 95 (1101) 17 (224) 99 (101)

a The total number of mosquitos tested is shown In parentheses.

5. QSA V: a subculture of a colony maintained at
the Communicable Disease Center Technical Devel-
opment Laboratories, Savannah, Ga., sent to
London in February, 1961. This strain originated
from Cleveland, Miss. (Weinburgh & Fay, 1960).
Table 1 shows the mortalities among male and

female adult mosquitos of these five strains when
exposed to 0.4% and 4.0% dieldrin and 4.0% DDT
in Risella oil for one hour, soon after colonies were
started in London. It will be seen that 0.4% dieldrin
and 4.0% DDT for one hour kill all or nearly all
adults of the QC strain, a strain which has never been
in contact with insecticides. This is taken as a true
susceptible strain and its response to these dosages
resembles that of other susceptible anophelines
investigated-e.g., A. gambiae, A. stephensi, A. albi-
manus, A. pharoensis, A. sundaicus (Davidson &
Jackson, 1961b; and unpublished data). As will be
shown later, 0.4% dieldrin for one hour does not
kill those mosquitos heterozygous for dieldrin-
resistance, while 4.0% dieldrin for one hour kills
these heterozygotes but not homozygous resistant
individuals. DDT-resistant individuals mostly sur-
vive 4.0% DDT for one hour.

It is thus apparent that dieldrin-resistance is
present in the colonies from Orlando, Maryland and
Savannah. In fact, as will be seen later, homozygous
dieldrin-resistant strains were selected from both the
supposedly susceptible Orlando strain and from the
Maryland strain. Adults of the Savannah strain,
when colonized in London, showed 63% mortality
when exposed to 0.4% dieldrin in Risella oil for
one hour, and only 1% survival when exposed to
4.0% dieldrin for one hour. This compares with
more than 90% survival at the latter dosage recorded

by Weinburgh & Fay (1960) in their resistant strain.
Perhaps the London colony is in reality a subculture
of the susceptible strain referred to by these authors,
who record 10% mortality at 0.4% and 73% mor-
tality at 0.8% dieldrin for one hour. In the light of
the present investigations this " susceptible " strain
must be a mixed population containing considerable
numbers of heterozygous, dieldrin-resistant indi-
viduals.

DDT-resistance is certainly present in the QMADS
strain and was possibly also present to a small
extent in the QM strain. Attempts to select it from
the latter failed, however.

TESTING TECHNIQUES

Adult testing was by the method of Busvine
& Nash (1953) using, for the most part, one-day-old,
sugar-fed mosquitos of both sexes. Larval testing
was by the modification of the method of Elliott
(1958) described by Davidson & Jackson (1961a).
This involves the exposure of larvae to solutions of
insecticides in alcohol-water mixtures for one hour,
followed by a five-hour recovery period in clean
water. Because of the tendency of A. quadrimaculatus
to remain for considerable periods in the fourth
larval instar and because Jones (1957) has shown a
considerable variation in insecticide-tolerance of
these fourth-stage larvae according to age, the third-
instar larva was chosen for the test.
The insecticides used in these investigations were

DDT, dieldrin, aldrin, methoxychlor, dichloro-
diphenyl-dichloroethane and diethyl-diphenyl-
dichloroethane in their recrystallized, near-pure
states (though for adult testing dieldrin in its
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technical, flake form of 94% purity was used), and
technical grades of chlordane 1 and endrin (94 %).

SELECTIONS

Selection for dieldrin-resistance combined with
DDT-susceptibility was done on three occasions:

1. Unmated males and females of the Orlando
strain were exposed to 4.0% dieldrin in Risella oil for
one hour, and 24 hours later the survivors were
allowed to mate. The offspring of these survivors
were similarly selected at 4.0% dieldrin for two
hours.

2. Adult selection of the QM strain, which con-
tained many more susceptibles than the QOR strain,
was performed in three stages instead of two:
firstly at 0.4% dieldrin for one hour, secondly at
4.0% for one hour, and thirdly at 4.0% for two
hours.

3. The third-stage larvae of an F2 generation of
the cross between Orlando homozygous, dieldrin-
resistant and the QC susceptible strains were
exposed to 100 p.p.m. dieldrin for one hour, the
survivors reared to adults and allowed to mate.

All three selections produced colonies showing
very similar responses to similar dieldrin dosages,
and in Table 2 the results given in the dieldrin-
resistant, DDT-susceptible column are combined
ones from the three selections.

Selection for DDT-resistance without dieldrin-
resistance was made from the QMADS strain, which
showed resistance to both insecticides. This strain
was first selected in the adult stage with DDT at the
4% level for two hours. Then the offspring of a
number of females were reared separately and some
of them tested on 0.4% dieldrin for one hour. The
remaining offspring of that female showing the
highest mortality on this dosage were used to form
a colony and the process repeated. Eventually, the
offspring of a female showing 100% mortality on
0.4% dieldrin for one hour (i.e., dieldrin-susceptible)
and a low mortality on 4% DDT for one hour was
found.

Selection for resistance to both DDT and dieldrin
was made from the QMADS strain. After the first
selection of adults at 4% DDT for two hours
already mentioned, two selections were done at 4%
dieldrin for one hour and a final selection at 4%
DDT for five hours.

1 Clarified grade as supplied by Velsicol Chemical Cor-
poration.

That these selections produced near-homozygosity
for the particular resistance or resistances selected for
was shown by the retention of the resistances over a
considerable period of time in the absence of furthei
selection. For example, the dieldrin-resistant strain
selected from the QM colony showed virtually no
mortality when exposed in the adult stage to 4O/,
dieldrin for one hour both immediately after the
final selection and also two years later without any
further selections in between. The strain selected for
resistance to both DDT and dieldrin showed some
5% mortality when exposed in the adult stage to 4%
DDT for one hour shortly after its final selection.
One year later and without further selection no
mortality was recorded on the same dosage of DDT.

All the colonies used in these investigations were
housed in the same room and inevitable escapes of a
few adults occurred. From time to time dieldrin-
resistance, as evidenced by survival of adults after
exposure to 0.4% dieldrin for one hour, appeared
in the originally susceptible QC strain after the other
strains containing this resistance were acquired. It is
thought probable that this contamination was
introduced by males escaped from strains containing
dieldrin-resistance mating with females of the QC
strain through the netting of the cage, though the
possibility of spontaneous mutation' producing
resistant individuals is not entirely ruled out. Each
time this contamination occurred, selection of a new
colony from the offspring of a single female showing
100% mortality on 0.4% dieldrin for one hour had to
be made. In the crosses to be described later, how-
ever, there is no question of the susceptible strain
used being contaminated at the time of crossing.

STRAIN CHARACTERISTICS
(See Tables 2 and 4)

Adult susceptible A. quadrimaculatus show an LC50
for dieldrin, at one hour's exposure, of approxi-
mately 0.14% and a near 100% kill on 0.4%.
Third-instar larvae show more than 90% mortality
when exposed to 0.1 p.p.m, dieldrin for one hour,
using the Elliott larval test method, and 100%
mortality when exposed to 0.2 p.p.m. The LC8o of
DDT among adults is about 0.65% and 4.0% kills
almost all, at one hour's exposure.

Dieldrin-resistance is characterized among adults
by no mortality at 0.4% dieldrin for one hour, and
little or no mortality at 4.0% for one hour. Two
hours' exposure to 4% dieldrin still only produces a
low kill, while five hours' exposure kills more than
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TABLE 2
MORTALITIES AMONG ADULTS OF SUSCEPTIBLE, DIELDRIN-RESISTANT, DDT-RESISTANT AND

DOUBLE-RESISTANT A. QUADRIMACULATUS AFTER VARYING EXPOSURES TO VARIOUS DOSAGES
OF DIFFERENT INSECTICIDES

DTeldrin-resistant, DDT-resistant, Dieldrin-resistant,
Insecticide Exposure Susceptible DDT-susceptible dieldrin-susceptible DDT-resistant
In Risella time
oil (%) (hours) Total Mortality Total Mortality Total Mortality Total Mortality

mosquitos (%) mosquitos (%) mosquitos (%) mosquitos (%)

Dieldrin
0.075

0.1

0.2

0.4

4.0

4.0

4.0

29

25

19

397

34

10

24

74

99

100

22

742

144

33

0 235

3

12

36

100 54

366

0

16

Aldrin
0.1 1 23 61

4.0 1 149 3

4.0 5 148 16

Chlordane
0.1 1 19 37

4.0 5 93 46

Endrin
0.1 1 20. 65

4.0 1 106 34

4.0 2 159 70

4.0 5 17 100

DDT
1.0 1 55 78

2.0 1 68 88

4.0 1 491 99 1 250 96 136 9 357 5

4.0 2 63 16 156 12

4.0 3 38 18

4.0 5

Methoxychlor
1.0 1 63 75 80 1

Dichloro-diphenyl-dichloroethane
2.0 1 56 84 74 1

Diethyl-diphenyl-dichloroethane
4.0 1 56 98 82 6
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one-third. By comparison, five hours' exposure of
resistant A. gambiae results in only 10% mortality
(Davidson, 1956), while a similar exposure of
A. albimanus results in 74% mortality (Davidson,
1963). Third-instar larvae of dieldrin-resistant
A. quadrimaculatus show a small mortality when
exposed to 100 p.p.m. dieldrin, using the Elliott
larval test method.

Dieldrin-resistance imparts cross-resistance to
other cyclodiene chlorinated hydrocarbon insecti-
cides, and from Table 2 it would appear that the
order of resistance is aldrin (highest)>die]drin>
chlordane>endrin (lowest). In A. albimanus this
order is aldrin>chlordane>dieldrin>endrin, using
the same chlordane (Davidson, 1963). While in
A. gambiae the order is chlordane>aldrin>diel-
drin>endrin, using a- and B-chlordane (Davidson,
1956).
Where dieldrin-resistance exists without DDT-

resistance, as in the QOR and QM strains, the
susceptibility to DDT resembles that of the com-
pletely susceptible strain.
As in A. sundaicus (Davidson, 1957), A. stephensi

(Davidson & Jackson, 1961a) and A. albimanus
(Davidson, 1963), DDT-resistance in A. quadrimacu-
latus imparts cross-resistance to the DDT-analogues:
methoxychlor, dichloro-diphenyl-dichloroethane and
diethyl-diphenyl-dichloroethane. Where DDT-re-
sistance has been isolated from dieldrin-resistance,
normal susceptibility to dieldrin is apparent.
The double-resistant strain selected from the

QMADS strain shows only small kills of adults on
both 4% dieldrinI and 4% DDT when exposures of
one hour are made.

THE MODE OF INERITANCE OF THE RESISTANCES

While the mode of inheritance of dieldrin-
resistance was studied using a strain resistant to this
insecticide only, that of DDT was studied using the
strain resistant to both DDT and dieldrin.

Dieldrin-resistance
After the Orlando strain had finally been selected

from adult survivors of exposure to 4% dieldrin for
two hours, it was crossed reciprocally with the
susceptible QC strain. The resultant F1 generation

1 The 16% mortality recorded among adults ofthe double-
resistant strain exposed to 4% dieldrin for one hour indicates
that this strain is not quite pure for dieldrin-resistance,
having been selected only at this level. Other resistant strains
from the QOR and QM strains were selected at 4% dieldrin
for two hours.

was intermediate between the parent susceptible and
resistant strains in its resistance. Among adults
0.4% dieldrin for one hour (the dosage killing all or
nearly all the susceptible strains) produced little or
no kill, while 4.0% for one hour (the dosage which
the parent resistant strain survives) killed nearly all.
These then were taken as the discriminating dosages
separating susceptible from heterozygote and hetero-
zygote from homozygote. The F2 generations and
offspring of back-crosses to both parents showed
mortalities on these two discriminating dosages very
close to those expected where a single semi-dominant
genetic factor is operating. Monofactoriality was
confirmed by exposing unmated female offspring of a
back-cross to the susceptible parent to the lower
discriminating dosage and mating the survivors with
susceptible males. This process was repeated through
two further generations and the mortality recorded
on each occasion-namely, 44%, 50% and 47 %. If
resistance has been dependent on a number of
independent genetic factors, a significant rise in this
mortality would have been apparent. Finally, the
selection of an F2 generation at the higher larval
discriminating dosage produced adults giving little
or no mortality when exposed to 4% dieldrin for one
hour. Detailed results of these adult mortalities are
given in Table 3.
Among third-stage larvae exact discrimination of

phenotypes was not possible. Dieldrin at 0.1 p.p.m.
killed just over 90% of the susceptible parent strain
and some 10% of the hybrids; 100 p.p.m. killed
almost all the hybrids and nearly 20% of the parent
resistant strain. Notwithstanding this incomplete
discrimination, it can be seen from Table 4 that
actual mortalities among the larval offspring of the
various crosses and expected mortalities, assuming
resistance to be dependent on a single genetic factor,
are very close to one another.

DDT-resistance
After selection of the QMADS strain with both

DDT and dieldrin, as previously described, it was
crossed with the QC strain. The hybrid male off-
spring showed a complete mortality when exposed
to 4% DDT for one hour, the dosage killing nearly
all the susceptible parent strain and a very few of the
resistant parent strain. Using this dosage as the
discriminating dosage, F2 males and male offspring
of back-crosses to both parents showed mortalities
consistent with the monofactorial mode of in-
heritance of a recessive gene-namely, a 3: 1 pheno-
typic ratio in the F2, a 1: 1 ratio in the offspring of
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TABLE 3
INHERITANCE OF DIELDRIN-RESISTANCE IN ADULT A. QUADRIMACULATUS, AS SHOWN BY MORTALITIES AMONG

SUSCEPTIBLE AND DIELDRIN-RESISTANT ADULTS AND VARIOUS CROSSES BETWEEN THEM, EXPOSED TO
0.4% AND 4.0% DIELDRIN IN RISELLA OIL FOR ONE HOURa

Male and female adult offspring

Parents b Exposed to 0.4 % dieldrin for 1 hour Exposed to 4.0 % dieldrin for 1 hour

Mortality (%) Mortality (%)
Total tested

Mraiy()
Total testedMotly

T t Actual Expected Actual Expected

Stocks } SSSS 397 99 34 100Stocks ~~RR RR 22 0 373 4

I RR SS 84 1 105 99Ft | SS RR 150 1 217 96

i RS RS 461 26 25 409 78 75Ft i SR SR 507 22 25 463 62 75

i RR RS 65 2 1 442 52 50
Back-crosses SR SS 543 42 50 124 93 99

t SS RS 220 44 50

Repeated back-cross SS Sel RS 195 50 50
to selected hybrid
females SS 2 Sel RS 209 47 50

Selected resistant strain 223 2 4

a Expected mortalities are those calculated on the assumption that a single heritable factor is involved.
b S = factor for susceptibility; R = factor for resistance; RS = resistant d x susceptible V; SR = susceptible d x resistant c

Sel = selected as a survivor from former back-cross to SS; 2 Sel = second selected generation.
c Offspring of survivors of Fi generation (SR x SR) exposed as larvae to 100 p.p.m. dieldrin for one hour.

the back-cross to the homozygous recessive parent,
and a near-complete mortality in the offspring of the
back-cross to the homozygous dominant parent
(Table 5).
Among females, however, the hybrids showed less

than 90% kill and the offspring of these hybrids and
of back-crosses to the parent strains all showed lower
mortalities than those expected when a single genetic
factor is assumed. The greatest departure from
expected values is in the female offspring of the
back-cross to the susceptible parent. Similar dis-
crepancies were found in a study of the mode of
inheritance of DDT-resistance in A. stephensi
(Davidson & Jackson, 1961a), and there it was
postulated that the degree of manifestation of what
is probably an oligogene for DDT-resistance is
dependent on the genetic background. In other
words, the introduction of other genetic material
from the susceptible strain affects the expression of
the resistant factor, particularly in females. On this
hypothesis the greater the proportion of genetic
material contributed from the susceptible parent (as

in the back-cross to the susceptible parent), the
greater the departure from the expected values.

DISCUSSION

Dieldrin-resistance in A. quadrimaculatus re-
sembles dieldrin-resistance in A. gambiae (Davidson,
1958) and A. albimanus (Davidson, 1963) very closely
in all its aspects. It imparts cross-resistance to allied
compounds; the same discriminating dosages serve
to separate three phenotypes; and it depends for its
mode of inheritance on a single, semi-dominant
genetic factor. As in these two species, it is of a high
degree and can be completely stabilized with rela-
tively few selections, no reversion occurring for
considerable periods after selection.

DDT-resistance in A. quadrimaculatus similarly
shows close resemblances to DDT-resistance in
A. sundaicus (Davidson 1957), A. stephensi (David-
son & Jackson 1961a) and A. albimanus (Davidson,
1963). It imparts cross-resistance to DDT ana-
logues; the same discriminating dosage serves to
separate two phenotypes; and its inheritance is
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TABLE 4
INHERITANCE OF DIELDRIN-RESISTANCE IN A. QUADRIMACULATUS LARVAE, AS SHOWN
BY MORTALITIES AMONG SUSCEPTIBLE AND DIELDRIN-RESISTANT THIRD-STAGE
LARVAE AND VARIOUS CROSSES BETWEEN THEM, EXPOSED TO 0.1 p.p.m. AND 100 p.p.m.

DIELDRIN IN ALCOHOL-WATER MIXTURE FOR ONE HOUR a

Offspring

Exposed to 0.1 p.p.m. Exposed to 100 p.p.m.
Parents b dieldrin for 1 hour dieldrin for 1 hour

Total Mortality (%) Total Mortality (%)
_______ _ itested Actual |Expected tested Actual |Expected

Stocks ssR R 475 91 16RR RR 44 1

F RR SS 100 5 150 99
FSS RR 197 18 225 99

I RS RS 344 36 29 420 78 79SR SR 314 22 29 971 75 79

l RR RS 173 12 7 749 51 58Back-crosses } SR SS 324 50 52 25 100 100

Selected resistant strain c 575 8 16

a Expected mortalities are those calculated on the assumption that a single heritable factor
is involved.

b S = factor for susceptibility; R = factor for resistance; RS = resistant d x s.usceptible R;
SR = susceptible d x resistant ?.

c Offspring of survivors of Ft generation (SR x SR) exposed as larvae to 100 p.p.m. dieldrin
for one hour.

TABLE 5
INHERITANCE OF DDT-RESISTANCE IN ADULT A. QUADRIMACULATUS, AS SHOWN BY
MORTALITIES AMONG SUSCEPTIBLE AND DDT-RESISTANT AND DIELDRIN-RESISTANT
ADULTS AND VARIOUS CROSSES BETWEEN THEM, EXPOSED TO 4.0 % DDT IN RISELLA

OIL FOR ONE HOUR a

Adult offspring

Males Females
Parents b

Total Mortality (%) Total Mortality (%)
& V tested Actual |Expected tested Actual |Expected

Stocks Ss SS 245 99 246 99
RR RR 182 8 175 2

i RR SS 154 100 206 88FSS RR 75 100 87 87

F RS RS 103 76 77 86 49 69SR SR 80 75 77 84 56 69

i RR RS 99 61 54 76 41 45Back-crosses } SR SS 94 92 99 72 57 93

a Expected mortalities are those calculated on the assumption that a single heritable factor
is involved.

b S = factor for susceptibility; R = factor for resistance; RS = resistant d x susceptible 9;
SR = susceptible d x resistant Y.

183



184 G. DAVIDSON

dependent for the most part on a single, recessive
or near-recessive, genetic factor. As in these three
species, DDT-resistance is of a much lower order
than dieldrin-resistance. Observations on DDT-
resistant A. albimanus (Davidson, 1963) showed
significant and fairly rapid reversion in the absence
of selection. Similar reversion is also apparent in
DDT-resistant A. stephensi (unpublished data). As
measured by mortalities on 4% DDT for one hour,
DDT-resistance in A. quadrimaculatus appears more
stable though it may be significant that the final

selection level of 4% DDT for five hours is con-
siderably higher than the two-hour level used for the
selection of A. albimanus and A. stephensi.
The independent nature of DDT-resistance and of

dieldrin-resistance is again proved by their separation
from a colony containing both types of resistance, as
was done with A. albimanus (Davidson, 1963), and
by showing that two different modes of inheritance
are involved. These findings again contrast with
those of Khan & Brown (1961), working with double-
resistant Aedes aegypti.
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R.SUMI.

L'auteur a etudie la nature et le mode de transmission
h6reditaire de la resistance au DDT et a la dieldrine chez
Anopheles quadrimaculatus provenant des Etats-Unis
d'Amerique. II montre que la resistance A la dieldrine
entraine une resistance croisee a I'aldrine, au chlordane
et A 1'endrine. Chez les adultes aussi bien que chez les
larves au stade III la transmission hereditaire de la r6sis-
tance A la dieldrine est sous la dependance d'un facteur
g6netique unique, semi-dominant, avec separation de
phenotypes apres exposition d'une heure A des concen-
trations de 0,4% et de 4% de dieldrine dans l'huile Risella
lorsqu'il s'agit d'adultes et de 0,1 et 100 p.p.m. de
dieldrine dans un melange d'eau et alcool dans le cas de
larves (en utilisant le test larvaire d'Elliott).

La transmission h6reditaire de la resistance au DDT
a ete 6tudiee chez les adultes. L'on a de fortes raisons de
croire a 1'existence d'un facteur g6n6tique unique,
r6cessif, bien que dans une certaine mesure 1'expression
de ce facteur depende du capital genetique. La separation
des phenotypes s'effectue apres exposition d'une heure
a une concentration de 4% de DDT dans l'huile Risella.

Les deux sortes de resistance peuvent apparaitre dans
la meme population de moustiques. Cependant l'on
observe soit une resistance a la dieldrine avec sensibilite
au DDT, soit une resistance au DDT avec sensibilite a la
dieldrine, ce qui montre que les deux facteurs gen6tiques
sont ind6pendants.
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