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ABSTRACT

The mosqguitoes are the principal vector for many of the vector —borne
diseases affecting human beings and other animals. The aim of the present
study is to evaluate the oviposition attractancy of Insect Growth Regula-
tor (IGR) Novaluron and Buprofezin, onthe oviposition of three species of
mosquitoes, viz., Culex quinquefasciatus (Say), Aedes aegypti (L.) and
© 2011 Trade ScienceInc. - INDIA

Anopheles stephensi (Liston).

INTRODUCTION

M osquito spreads various vector-borne diseases
suchasmalaria, filariasis, Japanese encephalitisand
denguefever, which aretransmitted by thethreegenera
of mosguitoes namely Anopheles, Culex and Aedes.
40 million peoplein Indiasuffer from mosguito borne
diseasesannually. There are over 3000 mosquito spe-
ciesbelongingto 34 generain theworld. Of these, only
about 300 transmit human and animal diseases. These
diseases devastate Indian economy on every year(t,
Dengue, dengue heamorrhagic fever and chikungunya
are transmitted by Ae. aegypti. An. stephensi trans-
mitsMalariainthe plains of rural and urban areas of
India. An. stephens predominantly breedsinwdls, over
head tanks, ground level water tanksand artificial con-
tainerd?. All over theworld, morethan 50% of per-
sonswithfilariassrecevether infectionsfromthebites
of Cx. quinquefaseiatus mosquitoes®. It hasawide
distribution andisamajor vector in Indiaaswell asin
some of theWest Asian countries®. Whichinitiated a
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searchfor aternative control measures, IGRsare now
increasingly used to control mosquitoes. These com-
pounds have unique mode of action and are often se-
lectiveand do not persist in theenvironment. Such at-
tributesare desi rablewhen dedling with the problem of
pest resurgence, secondary pest out breaksand insec-
ticides resistance®. The present work has been de-
signed to study the oviposition attractancy of IGR,
Noval uron and Buprofezin against the mosquitoes Cx.
quinquefaseiatus, Ae. aegypti and An. stephensi.

MATERIALSAND METHODS

Test insects

Cx. quinquefaseiatus, Ae. aegypti and An.
stephensi mosquitoes were obtained from a stock
colony being maintained in theinsectary at 27+1°C
and 75+5% relative humidity at laboratory, Depart-
ment of Zoology, Annamalai University. 10% sucrose
was provided to femal es. Female mosquitoeswere
fed on rabbit blood for 4-5 days. Fivedaysafter blood
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feeding, the gravid female mosquitoeswere used for
bio assay experiments.

Test chemicals

IGR compounds namely Novaluron chemically
known as 1-(3-chloro-4- (1,1,2-trifluro-2-
trifluoromethoxy-ethoxy) phenyl) -3-(2,6-difluoro ben-
zoyl) ureawasreceived asgratis(10% EC formulation
MakhteshimAgan of NorthAmerica). Buprofezin 25%
EC chemically known as2-tert-butylimino-3-isopropyl-
5-phenylperhydro 1-3, 3, 5-thiadiazin-4-one. Supplied
by Coromendad fertilizer limited, Secunderabad, India.

Bioassay

Oviposition behaviour testswere carried out!®.
Fifteen gravid femalemosquitoes (10 daysold 5 days
after blood feeding) weretransferred to each mos-
quito cage (45x38x38cm). concentrations of 0.0010,
0.0015 and 0.0020 mg/L were made from each com-
poundsin 100 ml of water. Two enamel bowls hold-
ing 100 ml of water were placed in opposite corners
of each cage, onetreated with thetest material and
the other one was ethanol control. The positions of
the bowlswere alternated between the different rep-
licates, so asto nullify any effect of position on ovipo-
sition. Fivereplicatesfor each concentrationwererun,
with cages placed side by sidefor each bioassay. The
percent effective attractancy (%EA) for each ovipo-
sition concentration was cal culated™ and Oviposition
ActiveIndex (OAI) were assessed®.

_NT-NS
" NT-NS
WhereNT - Total number of eggsinthetreated wa-
ter and NS - Total number of eggslaid in the control
water.

Compounds with OAI of + 0.30 and above are
considered asattractants, whilethose with -0.30 and
below are considered asrepel lents®.

OAl

RESULTS

Theresultsof IGR compoundsviz., Novauronand
Buprofezin tested against gravid females of Cx.
quinquefaseiatus, Ae. aegypti and An. stephensi are
presented inTABLE 1 and TABLE 2. Theresultsindi-
catethat the number of eggslaid by thefemaleswere
higher in control than treated with |GR compound were
asofoundtovary at different dosages. The OAI val-
uescal culated from the standard formulareveal ed that
thisIGR has compound repelling activity at higher dos-
ages. Comparing the OAl vauesof two IGR and three
speciesaga nst Novad uron showed that the An. sephend
and Cx. quinquefasel atus exhibited considerable nega
tiveresponse (-0.40, -0.38) the dose concentration of
0.0010 mg/L respectively (TABLE 2). At the dose of
0.0015 mg/L Cx. quinquefaseiatus (-0.41), Ae.
aegypti (-0.32) and An. stephensi (-0.44), showed a
higher negative response. However, in the concentra-
tionof 0.0020 mg/l, dl thethree speciesexhibited re-

markabl e negativeresponse.
TABLE 1: Oviposition responseof mosquitoesto Novaluron treated water
Concentration CX. quinquefasciatus Ae. aegypti An. stephensi
(mglL) Treated Control  OAl  Treated Control OAI  Treated Control  OAI
0.010 45.66+1.21 101.16+3.97 -0.38 52.0+2.52 95.83+1.47 -0.29 39.33+1.87 93.83+2.13 -0.40
0.015 41.16+1.16 100.16+2.92 -0.41 48.66+1.21 95.55+1.51 -0.32 36.83£1.16 94.5+1.04 -0.44
0.020 37.66+£1.03 102.214+3.04 -0.46 45.66+1.21 94.32£1.28 -0.35 33.53+1.94 94.16+1.63 - 0.48

TABLE 2 Showed the oviposition response of
mosquitoes on Buprofezin treated water. Buprofezin
at the dose concentration of 0.0010mg/L, showed
higher OAI Values Cx. quinquefasaiatus (-0.38), Ae.

aegypti (-0.33) and An. stephensi (-0.34). In addi-
tion a higher negative responses were observed at
0.0015 and 0.0020 mg/L. Three species exhibited
remarkable negative response.

TABLE 2: Ovipostion responseof mosquitoesto Buprofezin treated water

Concentration CX. quinquefasciatus Ae. aegypti An. stephensi
(mg/L) Treated Control  OAl  Treated Control  OAl  Treated Control  OAl
0.010 92.16+3.04 207.53+6.71 -0.38 105.5+4.03 205.71+3.67 -0.33 98.14+2.44 203.83t3.43 -0.34
0.015 81.33+3.65 210.13+:5.94 -0.44 90.16+3.94 208.16+4.08 -0.39 81.83+2.94 208.56+4.32 - 0.43
0.020 70.5£2.86 212.64+6.48 -0.50 79.5+4.08 209.7+4.32 -0.45 54.83+3.71 216.16+4.07 - 0.60
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DISCUSSION

Ovipogtionisanimportant componentsof most of
thelifecycleof mosquitoes. Thesubstancesinvolvedin
oviposition site choi ce by the mosquito have become
recently focusi ng interest on the concept of integrated
vector management®. Theoviposition deterrent activ-
ity exhibited by thisIGR compoundswererel atively
higher when compared to that of few insecticideslike
Dursban (125 ppm) against An. triseriatus®. These
preliminary sudiesarethebas c stepfor theimplemen-
tation of atract- and—kill strategy. Synthetic pyrethroids
like cypermethrin, fenvalerate, deltamethrin and
permethrin have also shown somerepel lency against
Cx. quinquefasaiatus, Ae. aegypti and An. stephensi
inlaboratory oviposition experiments?. Previouswork
indicated that the combination of temephoswith the
pheromone could result in theimplementation of the
attract and kill strategy!™. IGRin genera have shown
highlevel of activity and efficacy against avariety of
pestsof public heathimportance. They possessahigh
level of specificity ascompared with other classes of
pesticides such as organochl orine, organophosphate,
carbamete and pyrethroid insecticides*?.
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