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Bioassay of Environment-friendly Insecticides for Management of
Mosquito, Culex pipiens molestus

Su—Yeon Choi, Se—Chan Oh, Min—Su Cho, Seung—Kyoung Paek, Jin—Su Kim, Da—A Kim, Mi—Ra Gil,
Young—Nam Youn and Yong—Man Yu*
Dept. Applied Biology, College of Agriculture and Life Sciences, Chungnam National University, Daejon, 305-764, Korea

ABSTRACT : Bioassay of mosquito, Culex pipiens molestus, larva was investigated by several
environment-friendly insecticides. These insecticides were Novaluron as chitin synthesis inhibitor, Metho-
xyfenozide as ecdysone agonist, Pyriproxyfen as juvenile hormone mimic, and Spiromesifen as lipid
biosynthesis inhibitor. The 50% lethal concentration (LCsg) of these insecticides were 0.00039, 0.07193,
0.65006 and 0.04839 ppm, respectively. Novaluron has lower concentration than any other insecticide.
To determine the treatment time against larval stages, insecticides were applied to different larval stages
of C. pipiens molestus. Mortality ratios of mosquito larva treated with Novaluron were 100.0, 84.5, 71.0
and 48.5% on 2, 4, 7 and 10 days after hatching from eggs, respectively. Otherwise, with the other
insecticides, mortality ratios were under 80% with 2 days old larva. When exposure periods were tested
to 3 or 4 days old larva against 4 insecticides, at least 3 hours were needed to 100% control effect
against Novaluron, and over 12 hours with other insecticides.

KEY WORDS : Culex pipiens molestus, Novaluron, Methofenozide, Pyriproxyfen, Spiromesifen, Bioassy

= 59 7R &4 A ASAE AHESH At RT] 450 i A=28E 2ASF
2 Agof AHE3E SFAIR = 7RI A 3 AIQ] Novaluron, B3 5714 Q1 Methoxyfenozide, B3 A A1
Pyriproxyfen 712|311 X AAYHd A S| A2 SpiromesifenS ARHE-3FITE A= 7)o {5l it oFAd
HE2 2 ARsE = ZH7) 0.00039, 0.07193, 0.65006 1211 0.04839 ppm o 2 7| ElgHA A8l A| 2l Novaluron7}
7V 3e 528 Bt 2] S5HA At aatHl oA AYAI7)E ZAE] st 2]
59 #H7lo & oFA a4 AEE AAEE 23 Novaluron £3F & 2943}, 44X}, 793 9
10dx}o)l A ZHZF 100%, 84.5%, 71% 18] 48.5%9] #4712 IGROEA Q] ERJo] UEelygt) T3
Methoxyfenozide, Pyriproxyfen 18|31 Spiromesifen 3} & 2dx}o) A 80%0l51e] AE=HIZ
Novalurond} H|wate] W& WA7HE Ueb ittt 3t 271550 digh 38 oFA &AL
QrobE A} Novaluron 100% A5 &30S Uell=t] 3A17ke] Basii i, Yz A& 12417
olel &A% 100% HAEINE VERHA] Zokih

AMo : X3 R 7), Novaluron, Methofenozide, Pyriproxyfen, Spiromesifen, A&7 74

*Corresponding author. E-mail: ymyu@cnu.ac.kr

— 261 —



262 Korean J. Appl. Entomol.
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Culer % B712& RS 7730] BE SIHS 73 3k
o= ul= FHX = dedes®} Culex 40l 431=
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oA ol wheba] FFEZAoLT AefA S AR
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Lok 2B S AH|(Juvenile hormone mimics), B3] 3]
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(Beckage et al., 2004). £3] Novaluron (Arredondo-
Jiménez and Valdez-Delgado, 2006)1} Methofenozide
(Beckage ef al., 2004)= FZ AAHCRE 27 §3&
DA =T AFEEL ot E3 2 A3 o A= IGRs
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Table 1. Activity of several insecticides against larvae of Culex pipiens molestus

Insecticide Slope+SE LCso (95%CL. ppm)
Novaluron 3.134+0.568 0.00039(0.00027-0.00055)
Methoxyfenozide 2.810+0.361 0.07193(0.05471-0.09443)
Pyriproxyfen 5.658+4.974 0.65006(0.13833-3.05040)
Spiromesifen 4.609+0.960 0.04839(0.03000-0.07582)

Table 2. Toxicity of several insecticides against organism

Insecticide Fish (LCso) Algae (ECso) Worms (LCsp)
Novaluron >1.0 mg/! Non-toxic Non-toxic
Methoxyfenozide >4.2 mg/l >3.4 mg/l >1213 mg/kg soil
Pyriproxyfen >0.325 mg/! >0.064 mg/! -

Spiromesifen -

- >1000 mg/kg soil

=2 FEE Uepgth dhHo] fs2E fAR
Pyriproxyen2fAl= Foflof] 100 pge 2% AEAI7} 1t
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o F719 FFolA YRS UGB AEgo T
28kt 22U Fig. 19]4 £ = Sl AZ0] Metho-
xyfenozide ¢fAl= oh2 OFA|eb= ] B8t 7UAL 43
o] 7 1094} f5fl vlgf W2 538 By, ol
2] A7 /504 Hd7| 29 83kE= A olA
713o] Ho] F&= ALoE Hot $¥ fEHot Aa3
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Fig. 1. Mortality ratio of C. pipiens molestus larva against
Novaluron, Methoxyfenozide, Pyriproxyfen, and Spiromesifen as
IGR larvcides according to different larval ages from hatching.
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Ao o] F2 Aoz Hot ol Hul E A4
AsElo] o]ajgt d4o] Uil A o2 Frofofi= o]
o} AR A3 B E v) QluiLeonardi er al., 1996).
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At Aog FH|7L 21 mejZolx EujzrE Ao
A7 &3 A= St
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Fig. 2. The appearance of C. pipiens molestus larva treated with insecticides. A: Control; B: Novaluron; C: Methoxyfenozide; D:
Pyriproxyfen; E: Spiromesifen. Red arrows indicate differences compare with healthy larva during larval stages.

A

Fig. 3. The appearance of C. pipiens molestus larva treated with insecticides during pupation. A: Control; B: Novaluron; C:
Methoxyfenozide; D: Pyriproxyfen; E: Spiromesifen. Red arrows indicate differences compare with healthy pupa during pupation stages

and blue arrow indicates a larval trace without molt.
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Fig. 4. Mortality ratio of C. pipiens molestus larva against Novaluron, Methoxyfenozide, Pyriproxyfen, and Spiromesifen as IGR
larvcides according to different exposure times for 3, 7 and 12 hours (A). Figure B shows mortalities of mosquito larva for 0.5, 1

and 3 hours exposure to Novaluron.
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