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Effect of five insecticides on toxicity and physiological enzyme
activities of Frankliniella occidentalis and F. intonsa
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Abstract: [ Aim] To explore the effect of five insecticides on toxicity and activities of protective and detoxifying enzymes of Fran-
kliniella occidentalis and closely-related species F. intonsa,which provides basic information for further studies on pest resistance
management. [ Method] The toxicity of five insecticides to F. occidentalis and F. intonsa was determined using the dipping method,
and the activities of protective and detoxifying enzymes were measured after treatment with sublethal concentrations (LC,;) of each
insecticide. [ Result] The toxicities of the five insecticides to F. occidentalis and F. intonsa were spinetoram>emamectin benzoate>
avermectin>imidacloprid>thiamethoxam. The LCs, values to spinetoram in F. occidentalis and F. intonsa were 0.28 and 0.03 mg -
L', respectively. The activities of protective and detoxifying enzymes in F. occidentalis and F. intonsa were induced after LC,tre-
ament. Avermectin had the strongest induction effect on superoxide dismutase (SOD) activity of F. occidentalis at 326.40 U + mg™",
which was 9.37 times that of the control. Spinetoram had the strongest induction effect on SOD activity of F. intonsa at 245.35 U -

mg ~', which was 9.32 times that of the control. Imidacloprid had the strongest induction effect on peroxidase (POD) in both F. oc-
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cidentalis (298.67 U - mg ') and F. intonsa (246.79 U - mg ') , which were 37.10 and 20.57 times those of the control, respec-

tively. Avermectin had the strongest induction effect on catalase ( CAT) and carboxylesterase ( CarE) of both thrips species, at
298.67, and 246.79 U - mg ™' ( CAT activity) and 12.53, and 11.99 U - mg ' ( CarE activity) , respectively. Spinetoram had the
strongest induction effect on glutathione S-transferase ( GST) at 77527.59, 66927.39 U + mg ~'( GST activity) and also for acetyl-

choline esterase (AChE) , at 2.34, and 2.22 U - mg™' ( AChE activity) , respectively. [ Conclusion] Among the five insecticides

tested , spinetoram showed the strongest toxicity against both thrips. The detoxification ability of F. occidentalis was better than that of

F. intonsa.
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Table 1 = Toxicity of five insecticides against F. occidentalis and F. int

o #EJ) lEl_Uﬂjﬁ% ST vl i I BB v FHIEFREL F?ﬂﬁ ﬁﬁﬁ%tt
mE'u"J ﬂ‘ TOXI(‘,I.ly LCy/ LCys/ rela.lk?d Chi-square TOXICIly
Insecticide Species regression » _,. coefficient value difference
equation (mg - L) (mg - L) (R) (X?) ratio
ZILEZRW PUIEEID F. occidentalis  Y=0.5283X+4.7998 0.280+0.044¢ * 0.13 0.94 1.51 9.66
Spinetoram HHIL F. intonsa Y=5.9299X+14.4300 0.029+0.002¢ 0.02 0.99 5.70 1.00
BRI VAER] T F. occidentalis ~ Y=1.0705X+4.9674 1.327+0.106¢ * 0.25 0.99 0.53 6.74
Emamectin ALY F. intonsa Y=0.6366X+5.1931 0.197+0.150¢ 0.04 0.90 1.73 1.00
benzoate
(e VAE®] D F. occidentalis ~ Y=1.5223X+3.9994 1.692+0.204c¢ 0.25 0.94 0.35 0.03
Avermectin AEH T F. intonsa Y=0.6956X+3.8281 63.122+9.756b * 5.19 0.98 0.43 1.00
LA PEAEHI D) F. occidentalis  Y=6.6156X-11.1760  479.003+65.825b * 220.39 0.99 0.27 2.40
Imidacloprid ~ FE#i 5 F. intonsa Y=2.1644X+0.3195 199.871+29.295a 70.93 0.90 38.24 1.00
9 H 1 VAE#] D F. occidentalis  Y=1.7894X-0.0480 671.147+30.194a " 278.04 0.99 0.19 3.25
Thiamethoxam — fE#[h F. intonsa Y=1.4412X+1.5761 206.611+19.797a 80.85 0.99 0.77 1.00

Bl AP RE AR ME RS, ORI A2 Ak BRI 0 B 25 57 I35 (P<0.05) |, AR/ NG T RE SRR A [R] AR 2 b B ) R i) 5 22 S .35 (<

0.05),
The data in the table are mean+standard error.

case letters indicate significant differences among pesticides (P<0.05).
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* indicates significant differences between the two thrips species (P<0.05) ; and different lower-
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Fig.1 Effects of five insecticides on the activities of superoxide dismutase (A) , peroxidase (B), catalase (C)

in F. occidentalis and F. intonsa
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Fig.2 Effects of five insecticides on the activities of carboxylesterase (A), glutathion-S-transferase (B), and

acetylcholin-esterase (C) in F. occidentalis and F. intonsa
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3 g
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