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Introduction

The resistance of Culicidae to synthetic insecticides: DDT, Dieldrin
and Malathion has been investigated in the region of Panlevacki Rit.
This territory comprises a surface of 32,000 hectares 2000 of which are
permanent and temporary pools, trenches and canals, especially suitable
for the development and investigation of all Culicidae in general. From
1947 to 1972 Pancevacki Rit was treated with DDT preparations, applying
residual spraying against Anopheles, and manual and air-spraying against
molestants. During the malaria eradication campaign, especially in the
attack phase (1960-1963), all households in the region were treated with
20/ DDT emulsion. From 1972 onwards Malathion replaced DDT in the
control of mosquitoes. Besides that, the people themselves use various
kinds of insecticides in the form of sprays.

Anopheles maculipennis Meig. complex has been studied in detail
and analysed from faunistic aspects [1-3], while species of the genus
Culex and Aédes are under investigation now. Simultaneously with fau-
nistic treatment, resistance has been studied.

Material and methods

Resistance has been studied in the species A. maculipennis Meig.
complex, mainly in the variety messeae (94-97%0), and the species: Aédes
vexans, Aédes sticticus and Aédes caspius. The mosquitoes were collected
from the same place, in a control shed near the large, permanent pool,
suitable for collecting and permanently densely inhabited by Culicidae,
which were caught engorded and approximately at the same time (June-
July). In this way the total continuity in the study of resistance has been
preserved as regards place, time and character of population, which is
important for the total value of results. Resistance was studied according
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to the methods and material recommended by WHO. The following con-
centrations of insecticide impregnated papers were used: DDT 0, 125, 0,25,
0.5, 1.0, 2.0 and 4.0%; Dieldrin 0.05%, 0.1, 0.2, 0.4, 0.8 and 1.6%%: and
Malathion 0.2, 0.4, 0.8, 1.6 and 3.2%b.

Results and discussion

Resistance to DDT was investigated on the species A. maculipennis
Meig. variety messeae (94-97%). The WHO recommendations were strictly
followed, the only exception being the length of exposure, because of
the large number of insects which survived and especially on lower con-
centrations of insecticides. This phenomenon was observed in particular
in the attack phase of malaria eradication. The compulsory residual
spraying being stopped, the results expressed in terms of LDsy and LDy,
values were fairly uniform until 1970. In 1970 the values increased. The
reason for this increase could . be sought in the more wide spread use
-of Neasol 6, which was apphed because of its longer residual effect, in
the control of various species of molestants, as well as mosquitoes which
populations were on the. increase. The results of investigations are pre-
sented in Table 1. |

TABLE 1

Susceptibility tests with 4. maculipennis Meig. complex using DDT-impregnated papers (1960-1970)
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In the regions where the variety messeae was dominant, in spite of
the treatment with DDT preparations, a higher percentage of mosquitoes
could always be found, so that we had to investigate the sensibility of
Anopheles to another insecticide, which could replace DDT if resistant
strains appear. For this purpose we chose Dieldrin. The variety messeae,
which was tolerant to DDT, proved to be susceptible to Dieldrin, as can
be seen from Table 2.

TABLE 2

Susceptibility tests with A. maculipennis Meig. complex using
- Dieldrin-impregnated papers (1961)

Year and months Dieldrin No. ! LDs, LDy,
%] tested | [%] | [%]

1961
16.6-20.7 0.05-1.6 5765 | 0.15 0.25

Since 1972 DDT has been replaced by Malathion in campaigns for the
control of insects in general, and also Culicidae. Susceptibility to Mala-
thion was investigated on the following species: Aé. vexans (61,0%), Aé&.
sticticus (34,0%0), Aé. caspius (4,8°0) and the variety A. maculipennis
messeae (97%)).

The susceptibility test with A. maculipennis to Malathion was carried
out in 1972 and 1974. The LDsy and LDy values with one hour exposure
are presented in Table 3.

TABLE 3

Susceptibility tests with A. maculipennis Meig. complex using
Malathion-impregnated Papers (1972-1974)

Years and monfh Malathion No. ‘ LD';O [ i b =
%) | tested | [%] | [%
| |
1972 | ’ o
5.7-20.7 . 04-64 2067 | 1.0 1.7
1974 | | |
2.7-25.7 . 0.2-6.4 1286 09 | 1.6

During the preliminary susceptibility test in the mentioned species of
the genus Aédes (though females were fed), the exposure of one hour
was too long for the species susceptible to Malathion. Mortality was too
high even on the lowest concentrations, so that in further work we had
to cut exposure to 30 minutes. The results of these investigations are

given in Table 4.
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TABLE 4

Susceptibility tests with Aé. vexans, sticticus and Aé. caspius using
Malathion-impregnated papers (1974)

Year and Month | Malathion No. LDs, LDy
[%] tested [%] [%]
1974
2.7-25.7 0.2-6.4 1506 0.4 1.4
Conclusion

1. According to susceptibility or resistance tests, the variety A. ma-
culipennis from Pancevatki Rit was fairly tolerant to DDT impregnated
papers, which was observed more in the years when the region was
systematically treated with 2% DDT emulsion or Neosol 6, while it was
very susceptiible to Dieldrin and Malathion.

2. The species of the genus Aédes: Aé. vexans, Aé. sticticus and
Aé. caspius from the locality of Panéevadki Rit were very susceptible to
Malathion-impregnated papers, so that this insecticide can be used for
their control.

3. The LDsy and LDy, values were shown to be directly dependent
on the length of exposure.
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BADANIA NAD OPORNOSCIA KOMAROW NA DZIALANIE SYNTETYCZNYCH
INSEKTYCYDOW

A. SITAR

Pancevacki Rit jest obszarem bardzo dogodnym dla rozwoju i utrzymywania sie
réznych gatunkéw Culicidae. Przewaza tu kompleks Anopheles maculipennis Mei-
gen, ktéry poddano dokladnemu badaniu w czasie akcji zwalczania malarii. Repre-
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zentowany byl gléwnie (94-97%0) A. maculipennis messeae, przeto z nim wigzg sie
testy na dzialanie insektycydu. Obszar dezynsekowano preparatem DDT i badano
wrazliwo§¢ komaréw w testach z uzyciem bibuly nasyconej jednym z insektycy-
déw: DDT, Dieldrin bgdZz Malathion. Analogicznie badano wrazliwo$¢ Aédes (Aé.
vexanus, Ae€. sticticus, Aé. caspius) za pomocg malationu, gdyz zwalcza sie je tym
wlasnie insektycydem. Oporno§é badano metodami WHO. Uwzgledniajac uzyskane
wskazniki LDy i LDy, oraz gesto$§¢ populacji komaréw na obszarach gdzie przepro-
wadzono dezynsekcje autorka wnioskuje, Ze populacja A. maculipennsis messeae
oscylowaly na pograniczu wrazliwosci i opornoéci na DDT, wykazujac wrazliwoéé
na dieldryne i malation. Wyniki przeprowadzonego testu u Culicidae zaleza w znacz-
nym stopniu od czasu ekspozycji na dzialanie insektycydu.



