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Effects of host plants on insecticide sensitivity and detoxification enzyme

activities in Laodelphax striatellus ( Hemiptera: Delphacidae)

DING Jie' WEN ShengFang' WANG Xue-Ting' XUE Yan-Nan' ZHANG Guo¥u® JIN Yan® XIA
Xiao-Ming'" (1. College of Plant Protection Shandong Agricultural University Taian 271000 Shandong
Province China; 2. Institute for Control of Agrochemicals Shandong Province Jinan 251000 China)
Abstract: In order to evaluate the effects of host plants on insecticide sensitivities and detoxification
enzyme activities in the small brown planthopper ( SBPH)  Laodelphax striatellus the toxicity of four
insecticides to the 3" instar nymphs of SBPH fed on rice wheat and barnyard grass was determined by
rice seedlings dipping method in the laboratory respectively. The activities of esterase ( ESTs)
glutathione-S—ransferase ( GSTs) and mixed<function oxidase ( MFO) of SBPH were also measured. The
results showed that after reared for three generations on different host plants there were no significant
differences on the sensitivity of SBPH to triflumezopyrim and the sensitivity to imidacloprid thiamethoxam
and cyantraniliprole were different but with no significance. The activities of the three detoxification
enzymes showed differences after fed on the five host plants. The activities of ESTs and MFO in SBPH fed
on barnyard grass were the highest and the activities of GSTs in SBPH fed on rice Zixiangnuo 2315 were
the highest. These results indicated that SBPH reared on different host plants could induce different
insecticide sensitivity and the activities of detoxifying enzymes.
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Table 1 Sensitivity of SBPH fed on different hosts to four insecticides

95%
Correlati
Insecticide Host Regression equation OI"I"e'dIIOIl (mg/L) LCs, 95% CI Ratio
coefficient
2315
. . . Y =5. 1236 + 1. 7260x 0. 9809 0. 8480 0.5074 ~ 1. 2200 1.00
Triflumezopyrim  Zixiangnuo 2315
. 3 Y =5. 1368 + 1. 3044x 0.9727 0. 7855 0.3667 ~ 1. 2477 1. 08
Wuyujing 3
26
Y =5.1260 + 1. 5269x 0. 9683 0. 8270 0. 4545 ~1.2375 1.03
Nongda 26
22
.. Y =5.0626 + 1. 7042x 0. 9810 0.9189 0.5652 ~ 1. 3260 0.92
Jimai 22
. Y =5.0691 + 1. 4534x 0.9747 0. 8962 0. 4965 ~ 1. 3650 0.95
E. crusgalli
2315
) . . Y =3.1807 + 1. 8504x 0.9678 9. 6211 6. 6184 ~13.8072 1. 00
Imidacloprid Zixiangnuo 2315
,.3 Y =3. 1409 + 1. 7355x 0. 9684 11.7813 8. 1560 ~18. 0810 0.82
Wuyujing 3
26
Y =3.4179 +1. 8459x 0. 9885 7.1957 4.5543 ~10. 1454 1.34
Nongda 26
22
.. Y =3.6673 +1. 7406x 0.9771 5. 8301 3.3742 ~8. 7181 1. 65
Jimai 22
. Y =3.5727 +1. 4898x 0.9711 9.0796 5.6196 ~ 14. 0087 1. 06
E. crusgalli
2315 Y =3.4622 + 1. 6024 0. 9666 9. 1136 5.8503 ~13. 6552 1.00
Thiamethoxam  Zixiangnuo 2315 e ' * ’ ' ' ’ ’
. 3 Y =4.162 + 1. 4049x 0. 9642 3. 9487 1. 1005 ~ 6. 3955 2.31
Wuyujing 3
26
Y =3.4936 + 1. 9106x 0. 9700 6. 1439 3.8763 ~8.9320 1.48
Nongda 26
22
.. Y =3.8941 + 1. 5774x 0.9810 5.0244 2.3761 ~7.6261 1.81
Jimai 22
) Y =3.7512 +1. 4558x 0. 9596 7.2076 4.0078 ~10.9723 1.26
E. crusgalli
2315
. .. Y =3.5144 + 1. 6096x 0.9767 8.3750 5.2519 ~12. 4003 1. 00
Cyantraniliprole  Zixiangnuo 2315
. 3 Y =3.1985 +1. 8718x 0. 9760 9.1707 6.2722 ~13. 0328 0.91
Wuyujing 3
26
Y =3.4976 +1. 7951x 0.9934 6. 8697 4.2141 ~9.7702 1.22
Nongda 26
22
.. Y =3.9279 +1. 6517x 0. 9593 4.4570 1. 9602 ~ 6. 7296 1. 88
Jimai 22
Y =3.4809 +1.4871x 0.9744 10. 5078 6. 7455 ~16. 7610 0. 80

E. crusgalli
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2.2 ESTs ; 2 ESTs
3 3 MFO 2
3 ( 2) . MFO ETSs (P<0.05) .
GST 2315 > >
o MFO 22 > 3 > 26
ESTs 2 MFO (P<0.05)
2 3
Table 2 Specific activities of three detoxification enzymes in SBPH fed on different hosts
ESTs S- GSTs MFO
Host AOD,s,/ (min * mg * pro) AOD,,,/ ( min * mg * pro) AOD,s/ (min * mg * pro)
2315 Zixiangnuo 2315 20.27 £0.41 b 0.422 +0.008 a 0. 103 +0.003 b
3 Wuyujing 3 18.80 +0. 13 ¢ 0.339 +0.001 d 0.086 +0. 001 ¢
26 Nongda 26 18.92 £0.30 ¢ 0.296 £0.002 e 0.090 £0. 001 ¢
22 Jimai 22 14.80 £0.23 d 0.367 £0. 004 ¢ 0.087 =0. 001 ¢
E. crusgalli 23.97£0.10 a 0.391 +£0.005 b 0. 109 £0. 003 a
3 + SE. 0.05 o Note: Each value

represents the meant ( + SE)

P <0.05.

of three replications. Different letters in the same column indicated the significant difference at

3
3
3 ; N 3 ESTs. GSTs MFO 3
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N 3
3 o
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