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ABSTRACT

Three formulated pyrethroid-based insecticides, Scidco-alpha, Scidco-
delta and Restagaurd and their five technical components & cypermethrin,
deltamethrin, tetramethrin, s-bioallethrin and d-phenothrin were evaluated for
their effect against the 4™ instar larvae of a laboratory and two field strains of
Culex pipiens, collected from two Ications in Riyadh, Irqa (location A) and E}
nafl (location B). In addition, two formulated organophosphorus-pyrethroid
mixed insecticides (Fenitrothion 55/5 and Combi 25/10) and their technical
components (fenitrothion, tetramethrin and fenvalerate) were tested against the
above-mentioned strains. The results showed the appearance of tolerance or
resistance of field strains to most of these insecticides. In location A the
resistance ratios were 7.44, 0.92, 57.7, 2.75, 10, 4.68, 2.3, >299, 145,1.19,2
and 4.01 for Scidco-alpha, Scidco-delta, Restagaurd, a- cypermethrin,
deltamethrin, tetramethrin, s-bioallethrin, d-phenothrin, Fenitrothion 55/5,
Combi 25/10, fenitrothion and fenvalerate, respectively, while in location B the
resistance ratios were 7.67, 1.75, 67.8,4.5, 8.46, 3.14, 2.55, > 24.9, 2.18, 13.9,
4.1 and 4.5 for the above mentioned insecticides, respectively.

Key words: Culex pipiens, a- cypermethrin, deltamethrin, tetramethrin,
s-bioallethrin, d-phenothrin, fenvalerate, fenitrothion, resistance.
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INTRODUCTION

Mosquitoes transmit many dangerous diseases to man and animals such
as malaria, Rift Valley Fever, dengue hemorrhagic fever, yellow fever, filariasis
etc. (Gubler and Clark, 1995, Brandling-Bennet and Pinheiro, 1996, Krogstad,
1996 and Roberts et al,, 1997). Resistance of mosquitoes to pesticides had
appeared woridwide and inciuded all classes of inseciicides (Jiang ef al., 1985,
Kwakami, 1989, Peiris and Hemingway, 1990, Bourgeut ef al, 1996, Wirth and
Georghiou, 1996, Bisset ef al,, 1997, Nielsenet al., 1997, Cornel et al., 2002).

Approximately 300 millions of the world population are infected by
malaria and between 1-1.5 million people die by this disease every year
(WHO/CTD, 1998). In 2001, high population of mosquitoes caused many cases
of Rift Valley Fever disease in both people and animals in Gazan, Kingdom of
Saudi Arabia and huge amounts of pesticides have been and still used in this
area, as well as in the rest of the Kingdom. So, it was necessary to study the
situation of these pesticides to monitor the development and appearance of
mosquito resistance to the insecticides applied by the municipalities, in order to
take the right decision in the right time. ’

MATERIALS AND METHODS

Tested insecticides: Formulated Scidco-alpha Y- cypermethrin, 10 %), Scidco-
delta (deltamethrin, 1.5 % + s-bioallethrin, 0.5 % + piperonylbutoxide, 15 %)
and Restagaurd (tetramethrin, 2 % + d-fenothrin, 4 % + piperonylbutoxide, 8
%) were products of SCIDCO (The Saudi Chemical, Insecticide and
Disinfectant, Co.Ltd), while formulated Fenitrothion 55/5 (fenitrithion, 55 % +
tetramethrin, 5 %) and Combi 25/10 (fenitrothion 25 % + fenvalerate 5 %) were
products of The Arabian Company for Chemical Products, APCO). Technical
a- cypermethrin (98%), deltamethrin (98 %), tetramethrin (94.8 %), s
bioallethrin (95 %) and d-phenothrin (93 %) were kindly provided by SCIDCO,
fenvalerate (95%) was obtained from APCO and fenitrothion (98 %) was
purchased from Green-hound, England.

80



J. Pest Cont. & Environ. Sci. 13(2): 79-88 (2005).

Test strains: | g o
Susceptible strain: It was obtained from The High Institute of Public ‘Health,
Alexandria, Egypt, and was maintained in our laboratory for more than three
years.

Field strains: Egg masses were collected from stagnant water in locations
A(LA) and Location B(LB) and were allowed to hatch under laboratory
conditions; these areas have a history of treatment with commercial insecticides
by the municipality of Riyadh to control mosquitoes. Hatched larvae were fed
on finely powdered mouse feed until they reached the 4™instar larval stage.

Larvicidal activity: Twenty mosquito larvae were placed in a 200 ml glass
beaker containing 100 ml of distilled water. Test concentrations, dissolved in
ethanol, were added to give the required final concentrations and stirred quietly
with a glass rod. Each concentration was replicated 3 times. Three controls that
received only the solvent were maintained during the test. Dead larvae were
counted 48 h after treatment; larvae that did not move when touched with a thin
needle were considered dead.

Statistical analysis: Regression equation, LCs, , LGs and confidence limits
were calculated according to Finney (1971) probit analysis computer program.
Resistance Ratio (RR) was calculated according to the following equation:

RR= LCs of the field strain / LCs; of the laboratory strain (fold).

RESULTS AND DISCUSSION

Pyrethroid-based insecticides: Table 1 indicates the relative toxicities of the
three commercial pyrethroid-based insecticides and their five technical
components, a- cypermethrin, deltamethrin, tetramethrin, s-bioallethrin and ¢
phenothrin. The LCs; values of Restaguard against the susceptible, LA and LB
strains were 0.0009, 0.052 and 0.06] ppm, respectively, indicating resistance
ratios of 57.7 in strain LA and 67.8 in strain LB. Technical tetramethrin showed
LCso values equal to 0.3, 1.731 and 1.61 ppm against the three strains, with
resistance ratios of 4.7 in strain LA and 3.14 in strain LB, respectively. The
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LCso values of the second component of Restaguard, d-phenotrin, against the
three strains were 0.201, > 6 and >5 ppm, respectively. LA strain was >29.9
fold and LB starin was >24.9 fold resistant than the laboratory strain. Li- Yulan
et al. (1999) found that a deltamethrin-resistant strain was 58.71 fold resistant
to phenothrin and Cheng er al (1998) developed a C. pipiens strain resistant to
tetramethrin. Restaguard contained Piperonyl butoxide (PBO, 15 %). which
may contribute to the higher toxicity of the commercial insecticide to the
laboratory strain.

In case of Scidco-delta, the LA strain was almost as susceptible as the
laboratory strain, while the LB one was slightly more resistant, resistance ratios
were 0.92 and 1.75, in sequence. The two field strains were more resistant to
technical deltamethrin than they were to Scidco-deta. LA strain was 10 fold
and LB strain was 8.46 fold resistant to technical deltamethrin. The two field
strains showed resistance ratios of 2.3 and 2.55 fold towards sbioallethrin.

Resistance ratios to Scidco-alpha and technical alpa-cypermehrin were
7.44, 7.67, 2.75 and 4.5 for LA and LB strains, respectively, Scidcoalpha do
not contain PBO. Our LCs for o-cypermehrin against the laboratory strain
agrees well with that of Gonzalez er al. (1999). LiYulan ef al. (1999) and
Cheng et al. (1998) selected a C. pipiens strain resistant to both deltamethrin

and cyperethrin.

Crganophoshorus-pyrethroid mixed insecticides: Table 2 reports the
toxicities of Combi 25/10 and Fenitrothion 55/5. Resistance ratios to combi
25/10 were 1.19 and 13.9 in LA and LB strains respectively. Technical
fenvalerate had LCsyvalues of 0.0022, 0.0089 and 0.0099 ppm against the three
test strains, respectively. Fenitrothion 50/5 showed LCsovalues equal to 0.262.
0.381 and 0.571 ppm, while technical fenitrothion showed LCs, values equal to
0.159, 0.319 and 0.653 ppm against the three tested strains, respectively. Tang
and Zhang (1993), Kawakami (1989) and Li-Yulaner al. (1999) reported about
the resistance of C. pipiens to fenvalerate and fenitrothion. The results obtained
in his study proved that the two field populations of C. pipicns collected from
Riyadh city have developed tolerance or resistance to most insecticides used 10
control mosquitoes in Riyadh. It is of great importance to take the suitable
decisions to overcome this problem to avoid the outbreak of this serious pest.
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Organophoshorus-pyrethroid mixed insecticides: Table 2 reports the
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and Zhang (1993), Kawakami (1989) and Li-Yulaner al. (1999) reported about
the resistance of C. pipiens to fenvalerate and fenitrothion. The results obtained
in his study proved that the two field populations of C. pipiens collected from
Riyadh city have developed tolerance or resistance to most insecticides used to
control mosquitoes in Riyadh. It is of great importance to take the suitable
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