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Evaluation of Toxicity of 23 Pesticides against Harmonia axyridis (Coleoptera: Coccinellidae) Eggs and
Adults: Effect on Esterase Activity, Hatchability, and Fecundity

Saeyoull Cho', Young-Man Park’ and Yong Chul Park’ (‘Division of Metabolism, Endocrinology, and Diabetes,
University of Michigan, 1150 West Med. Center Dr. Ann Arbor MI 48109 USA,, 2Departmem‘ of Plant
Biotechnology Program, Division of Biotechnology, School of Biotechnology Kangwon National University,
chunchen, 200-701, Republic of Korea)

Abstract : Esterase activity was observed after pesticides treatment in eggs of H. axyridis to seleclt low
toxicity pesticide. Egg esterases of H. axyridis were examined using an esterase substrate(a-naphthyl acetate).
Three esterase isozymes were detected and the activities were inhibited by organophosphorus insecticide
(Chlorpyrifos and Phenthoate), organochlorine insecticide(Methidation), triazole fungicide(Hexaconazole and
Triflumizole), and pyrimidine fungicide(Nuarimol). Fecundity and hatchability in adults and eggs of H.
axyridis were examined on selected pesticides. Fecundity and hatchability were significantly reduced from H.
axyridis adults and eggs treated with the pesticides and the fungicides showed strong inhibition of esterase
isozymes activities. However, we also observed the pesticides and the fungicides showed low or non-inhibition
of esterase isozymes activities affected on fecundity and hatchability in adults and eggs.
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THCho 5, 2002; Desneux 5, 2007).
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Fig. 1. Effects of insecticides on esterase activities in
H. axyridis eggs in vitro. Samples were separated on
9% Native-PAGE. General esterase activity was assessed
using the substrate a-naphthyl acetate and stained with
Fast blue RR salt for 30 min. 1; control, 2; Methomyl,
3; Methidation, 4; Carbofuran, 5; Deltamethrin, 6;
Phenthoate, 7; Chlorpyrifos.
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Fig. 2. Effects of fungicides on esterase activities in H.
axyridis eggs in vitro. Samples were separated on 9%
Native-PAGE. General esterase activity was assessed
using the substrate a-naphthyl acetate and stained with
Fast blue RR salt for 30 min. 1, control, 2; Hexa-
conazole, 3; Triflumizole, 4; Nuarimol, 5; Carbendazim,

6; Benomyl.
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Table 1. Relative esterase inhibition and list of chemi-
cals used in this test

Treatment Relative esterase inhibition(%)
Bensultap -
Phenthoate +
Tetradifon -
Fluacrypyrim -
Methidation
Chlorpyrifos
Methomyl -
Carbofuran -
Deltamethrin -
Ethofenprox -
Chlorfluazuron -
Imidacloprid -
Tebufenozide -
Difenoconazole -
Mancozeb -
Benomyl +
Metalaxyl -
Nuarimol +
Carbendazim -
Fenhexamide -
Hexaconazole +

Tebuconazole -
Triflumizole +

+++; severe inhibition, ++; moderate inhibition, +;
weak inhibition, -; no inhibition.
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Fig. 3. Effects of chlorpyrifos (a) and methidation (b)
on esterase activities depending on concentrations of

insecticides treated in H. axyridis eggs in vitro. Samples
were separated on 9% Native-PAGE. General esterase
activity was assessed using the substrate a-naphthyl
acetate and stained with Fast blue RR salt for 30 min.
1; control, 2; 10°M, 3; 10°M, 4; 10°M, 5; 10°M, 6;
10°M, 7; 10°M.
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Table 2. Reproduction of adult females of H. axyridis on insecticides

Treatment
Control Bensultap Phenthote Methidation ~ Chlorpyrifos ~ Carbofuran
Oviposition 434584 1004158 0.6+2.0 0.6£2.0 0.0£0.0 0.0+0.0

per day (mean=SD)

YAll values are from a total 5 pairs for 9 days after application.

YObserved oviposition values from each insecticide are significantly different from control values (p<0.05; SPSS test).

Table 3. Hatchability of eggs H. axyridis on insectcides

Treatment Total number of laid eggs Total number of hatched eggs Hatchability (%)
Control 286 280 97.9
Bensultap 289 112 38.8
Phenthoate 300 57 19.0
Methidation 274 54 19.7
Chlorpyrifos 286 55 192

A A 3 F A F g9 AgolA Batd
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Table 4. Reproduction of adult females of H. axyridis on fungicides

Treatment

Control

Nuarimol

Benomyl Carbendazim

Oviposition per day

+
(meant SD)a)’b) 434184

14.6+7.0

10.6+5.9 8.0+2.8

YAll values are from a total 5 pairs for 9days after application.

PObserved oviposition values from each fungicide are significantly different from control values (p<0.05; SPSS test).
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Table 5. Hatchability of eggs H. axyridis on fungicides

Treatment Total ‘number of Total number of hatched Hatchability (%)
laid eggs eggs
Control 286 280 979
Benomyl 287 217 75.6
Nuarimol 299 224 749
Hexaconazole 279 204 75.6
Triflumizole 293 207 70.6
Carbendazim 295 250 84.7

Carbendazim™ Benomylol|l X 22t 3% Hd 11719} 8
N Are &g At FAHRE 9. °1E oA =3
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74.9%, Carbendazim®]| 84.7%% V& HJUTKE 5). o
ZhA Frddel] didk AgAle] 54 AEAd H]
sl Hlm3 e Aoz #|AEFJoH o]y I
< FHZ SYriiEed digk FdEAARE T
YEPITHKim 5, 2006)
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