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LD50 of 0.64 y per fly, and of about the same activity
as the crude product of Mitlin et al. However,
compounds III and IV were both much less effective
to the two resistant strains than to the susceptible
strain.

Infra-red absorption spectra of compounds III
and IV showed no trace of absorption in the vinyl
regions, indicating the absence of unchlorinated
compound I. The spectra of compounds III and IV
differed from the spectrum of compound II only in
the presence of a broad absorption band at 1500 to
1625 cm-'.

Fractions I, II, III, and IV were examined in a
nuclear magnetic resonance spectrometer (Varian
Model 4330-C) using both hydrogen (56.4 mc) and
phosphorus (24.3 mc) probes. The phosphorus and
hydrogen spectra of compounds I and II indicated
that these compounds were quite pure. The phos-
phorus spectrum of compound III indicated that it
was predominantly a mixture of compound II and a
compound different from compound I. The peak

ratio of compound II and the unkown compound
was about 3 :1. The phosphorus spectrum of
compound IV showed that it consisted mainly of
compounds I and II in about equal quantities. The
hydrogen spectra of compounds III and IV sub-
stantiated the information found with the phos-
phorus probe.

It is concluded that the data suggest the presence
of a toxic impurity in fraction III, which is not the
starting material, compound I. However, this
impurity was of relatively low activity and no
evidence of negative correlation with resistance could
be detected. It is possible, of course, that examina-
tion of the toxicity of these compounds against
other resistant strains might produce information of
additional value. However, the over-all low degree
of toxicity to flies displayed by the compounds of
this series, and the lack of demonstrated negative
correlation make it doubtful whether the laborious
effort necessary to determine the nature of the
impurity would be worth while.

The Control of Polyvalent Resistant Houseflies in Switzerland
by R. WIESMANN, Ph.D., Chief Entomologist, Research Laboratories, J. R. Geigy, S.A., Basle, Switzerland

In the canton of Valais and some other districts
of Switzerland polyvalent resistant strains of house-
flies (Musca domestica) appeared for the first time
in 1957. The application of chlorinated hydro-
carbons and phosphoric esters such as parathion
or diazinon proved to be ineffective. The subsequent
use of newer, phosphoric ester insecticides was a
success for a short initial period only and led to a
pronounced resistance within the same season. It
was imperative, therefore, to look for other possi-
bilities and methods for the control of houseflies in
human dwellings as well as in stables.
As no new groups of contact insecticides have

recently been discovered, ways and means for the
use of baits in this particular field of pest control
have been investigated. Dimetilane (Geigy), a
chemical compound belonging to the carbamates,
gave excellent results in 1958 under practical condi-
tions in large-scale tests in the canton of Valais.
In 1959 outstanding results were obtained all over
Switzerland.

Physical properties and toxicity
The structural formula of Dimetilane is 2-dime-

thylcarbamyl-3-methyl-pyrozolyl-(5)-dimethyl-carba-
mate:

H3C - C CH
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0 0
Dimetilane has a boiling-point of 200°-210°C and a
melting-point of 68°-71°C. The water solubility is
high.
The acute toxicity to the mouse is 40 mg/kg

body-weight, and to the rat, 47 mg/kg body-weight.
Experiments with rabbits and rats exposed to

Dimetilane fly bands at ten times the normal dose
recommended for fly control in barns showed that
under these much more severe conditions the
cholinesterase activity in the blood was not reduced
significantly. The treated animals showed even a
higher weight gain than the control group.
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Effect on houseflies
Experiments to compare topical and oral action

gave the following results:

Housefly strain

CSMA

RP8 polyvalent

Topical action

LD6offly LD100ffly

0.44,' 3.5,'

0.50,' 3.9,'

1.2 y' 9

Oral action

LD,./fly LD100/fly

0.1,' 1.0,'

0.1,' 1.5,'y
1,' 3

From these results it can be concluded that

Dimetilane is approximately three times as effective

when applied per os as it is when cutaneously

applied on the thorax.

Comparison of tarsal contact effect with combined

effect of tarsal contact and oral action

For this, flies were tested in Petri dishes on

filter-paper impregnated either (a) with Dimetilane

alone (pure contact action) or (b) with Dimetilane

plus cane sugar (contact and oral action). The

filter-paper was used dry. With the formula,

combined stomach (oral) and contact effect()

contact effect ()X

the following values were obtained from the knock-

down percentage figures:

Concentration

of Dimetilane

0.1

0.5

1

2

4

6

10

Male

flies

: 25

1: 77

1: 11

1: 4

1: 2

1: 2

1 :1.1

Female

flies

1:412

1:106

1: 93

1:21

1: 2.4

1:2

1:1.4

The oral action of Dimetilane at concentrations

up to 6% is superior to the contact action; only at

about 10% are approximately the same values

found. It is therefore concluded that Dimetilane

can be regarded as a typical stomach insecticide.

Effect when combined with sugar administered orally

T'he feeding up to saturation of 0.5% Dimetilane

dissolved in 25% sugar water to female houseflies
produced an average knock-down time of 49

seconds. The stomach action of Dimetilane thus

proved to be very quick.

Control of resistant flies in stables

For the control of flies in stables Dimetilane was

applied at a dosage of lg/m in the form of a sugar

syrup on a porous synthetic rubber band measuring

2 m by 4 cm. These bands were placed parallel to
the ceilings above the cattle in stables, leaving about
10-20 cm between the ceiling and the band. Judging
from the experiments so far carried out 0.25-0.5 m
of band is necessary for every square metre of
ceiling.
The reduction of the fly population is, as a rule,

very rapid and after 24-36 hours the stables are
practically free of flies.

According to results obtained in experiments
carried out in 1957 and observations made under
practical conditions in 1958 and 1959 perfect control
of flies in stables was obtained during the whole
season, i.e., at least for 4-5 months. A particular
advantage of the fly bands over the conventional
surface-spray method of cattle stables lies in the
ease of application and in the saving of time in
attaching the fly bands to the ceilings.

In addition to the field of application already
mentioned, excellent results have been recorded
from living rooms, kitchens and restaurants using
the same fly bands in the recommended manner.

Applied as a bait with a long-lasting effect Dime-
tilane proved to be exceptionally suitable for fly
control for the following reasons:

(a) It is water soluble.
(b) It is very stable in water and it is not hydro-

lized in aqueous solutions.
(c) Up to a concentration of 6 %-8 % it has, in

combination with sugar, no repellent effect on flies.
(d) It produces a distinct and quick knock-down

effect. This fact can be attributed to the instan-
taneous diffusion of the active ingredient from the
crop into the haemolymph of the body.

(e) It has a low contact effect without producing
irritation or any repellent effect, thus enabling the
fly to take up a sufficient amount of poison per os.

Value of stomach poisons
From investigations on the resistance of Musca

domestica it has become increasingly apparent
that the contact insecticides are inclined to produce
resistance. This phenomenon may be explained
by the fact that the ffies are in virtually constant
contact with the sprayed surfaces and are therefore
subjected to a continuous selection process.

It is the author's growing conviction that insecti-
cides with a pronounced stomach action should be
used wherever possible in order to combat the
resistance phenomenon. Some of the more impor-
tant reasons for this are as follows:-
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1. A stomach poison applied as a bait is taken
up by the insect actively and not passively as with
contact insecticides.

2. The amount of insecticide taken up in form of
a bait is, as a rule, considerably larger than with a
contact insecticide.

3. The intake of a stomach poison is direct; with
a contact insecticide, it is indirect.

4. Insecticides used in baits can be applied at
higher dosage rates than in surface sprays. This is an

important factor in the suppression of resistant
strains. As soon as fly bands cease to be fully
effective they can be easily removed; it is impossible
to remove sublethal spray deposits.

5. It is probable that there are more active ingre-
dients suitable for fly control among the many
water-soluble chemicals than there are contact
insecticides. Alternative stomach poisons could
therefore be used, should this be considered ne-
cessary.

A Survey of Culex molestus Larvae in Israel
for DDT-Resistance

by A. S. TAHoRi, Israel Institute for Biological Research, Ness-Ziona, Israel a

During an ecological survey of the Culex mosquito
populations in Israel,b the level of susceptibility to
DDT of larvae of C. pipiens molestus from different
localities was studied. This study appeared to be of
practical importance as C. molestus is a potential
vector of human diseases. c

Gratz d reported that in 1951 DDT failed to
control this mosquito in Jerusalem, and that at a
later date dieldrin also became ineffective.

Larvae were collected in 1958 from the sewage
of Ajanot, Pardess Hana, and Ramleh in the coastal
area, from connecting ditches of fish-breeding ponds
at Kfar Ruppin in the Beth Shaan area, and from a
creek at Hulata near the former Hule Lake. At
Hulata the creek had been treated regularly with oil
containing DDT. While no larvicides had been
applied at the other locations, isolated control
measures against adults may have been carried out,
and drifts of insecticides from spraying of adjacent
agricultural fields could have reached the sewage.
The larvae were reared in the laboratoxy under

standard conditions (26.50 C and 60 %-70% relative
humidity). Only F1 or later generations were tested.

a Present address: Department of Entomology, University
of Illinois, Urbana, Ill., USA.

b Tahori, A. S. (1959) In press.
c Tahori, A. S., Sterk, V. V. & Goldblum, N. (1955)

Amer. J. trop. Med. Hyg., 4, 1015.
Is Gratz, N. G. (1958) Tavruah (Jerusalem), January

issue, p. 26.

Twenty-five early fourth-instar larvae were put into
large Petri dishes containing 200 ml of tap-water to
which 0.8 ml of an acetone solution ofDDT had been
added. The dishes were kept at 25° C and 60 %-70%
relative humidity, and mortalities determined after
an exposure of 24 hours. Larval mortalities in tap-
water or tap-water containing 0.8 ml of acetone were
always negligible. Each concentration was tested in
duplicate, and each of these experiments was
repeated 3-5 times. Approximately 5000 larvae
were used for these tests. Table 1 gives the LC20,
LCQ,s and LC80 in p.p.m. for the five localities tested.
From a comparison of the data reported by others

working with closely related species (Table 2) it can
be seen that larvae from Kfar Ruppin, Ajanot, and

TABLE 1
MORTALITIES (p.p.m.) OF FOURTH-INSTAR LARVAE OF
CULEX PIPIENS MOLESTUS AFTER 24-HOUR EXPOSURE

TO DDT SOLUTIONS IN ACETONE

Locality of origin [ Larvae tested ILCso LC2o LCGo

Kfar Ruppin 560 0.12 0.04 0.38

Ajanot 1 224 0.15 0.05 0.44

Ramleh 1 164 0.15 0.045 0.46

Pardess Hana 886 0.23 0.06 0.84

Hulata 830 10.00+
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