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Table1l Toxicity of insecticides to the third instar larvae of beet aamywom
Insecticides LCs(95% CL)/mg- L~ * LC-P
spinosad 0 80(0 35 183 Y= 5 09+ Q 96X
Bt 100(Q29 337) Y= 5 00+ Q 76X
lambda-cyhalothrin 2 43(1 27 4 66) Y= 4 47+ 1 37X
chlorfluazuron 5 75(2 26 14 66) Y= 3 94+ 1 40X
tebufenozide 6 81(1 54 30 18) Y= 4 26+ Q 84X
fipronil 22 86(8 57 60 98) Y= 3 44+ 1 15X
methomy!| 34 23(20 60 56 86) Y= 2 59+ 1 58X
chlorpyrifos 90 20(26 28 309 59) Y= 2 57+ 1 24X
22
2 1
1 0x 10 *mgA
PPO 50 66%,1 0x 10 *mg/A 62 67%,Q Smg/A
67. 76%
PPO 3 , ,
PPO Q 1mgA 4n
PPO 269 ( -168 61%); 12 h ,
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Q58 |, PPO 4Q 51%; 24 h 23 21% Q 8mgA
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Table 2 Effect of ginosad on polyphenol oxidase(PPO)
activity of beet amywom in vitro’

Concentration/mg- L~ * A ctivity" /OD- mg 'pro- min"* Inhibitory rate(%)
CK 152+ Q 12Aa —
1 0x 10 ® Q 75+ Q 06Bb 50 66
1 0x 10 2 Q 58+ Q 08BCc 62 67
Q5 Q 49+ Q O5Cc 67_76

" The cepital and snall lettersw ithin sane columns show significant differences at 1% and 5% level, reectively. The
follow ing tables is as the sane

Table 3 Effect of pinosad on PPO activity of beet aamywom in vivo

4h 12h 24 h
Concentration " Inhibitory Inhibitory Inhibitory
/mg- L°* A ctivity rate (%) A ctivity rate (%) A ctivity rate(%)
CK 1 37t 0 07Cc — 158+ 0 18Aa — 168+ 0 04Aa —
a1 368+ 007Aa - 168 61 Q94+ Q 02Bb 40 51 129+ 015Bb 2321
Q 25 163t 004Bb - 1898 Q89+ Q0 01Bb 43 67 132+ 0 06Bb 21 43
a8 152+ Q07BCb - 1095 081+ Q 02Bb 48 73 106+001Cc 36 90

" The unit of activity isOD- mg™ 'pro- min 1

23 (CarE)
4 : CarE
CarE : (P=0Q 01),
; CarE 5 , 2h
CarE , , 1 47 8h
16 h, , 24 h, CarE , )
161

Table 4 Effect of pinosad on CarE activity of beet amywom in vitro

Concentration A ctivity Inhibite rate
/g Lt /pmol (cenaphthol) - mg 'pro- min™* (%)
CK 4 17+ Q 032A a —
10x 103 387+ Q127A b 7 19
10x 10 2 3 92+ Q 284A ab 6 00
5 0x 10 2 4 00+ Q 064A ab 4 08

10 3 99+ Q 054A ab 4 32
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Table 5 Effect of pinosad on CarE activity of beet amywom in vivo at different time

. A ctivity of control A ctivity of treatment
Treatment time/h O o : o Control/T reatment
/imol- mg 'pro- min /pmol- mg 'pro- min
2 3 08+ Q 40 4 54+ Q 45 147
8 2 86+ Q 37 287+ 001 100
16 502+ Q 44 4 91+ Q 61 Q 98
24 4 36+ Q 21 7 01+ Q 28 161
24
1 v 4 1 1
13579 24812 24h
, 0 12h ,CD , b 4h , 12h 24h
( ) L b 1 b
[10]
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Fig 1 The Esterase isoenzymes PA GE of beet ammywom
Colunns 1, 3, 5, 7, 9 are controls, 2, 4, 6, 8, 10 are treatment Iwenzymes 1, 2 are a
comparison betw een control and treatment after 2 h; the same as the ioenzymes 3, 4 after 4 h;
imenzymes 5, 6 after 8 h; imenzymes 7, 8 after 12 h; imenzymes 9, 10 after 24 h regectively.
, 24 h, (910 ) , ( 10 )a b
( 9 ) , CarE ,
3
) , 2
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Effect of Spinosad on the Polyphenol Oxidase and Car boxyl
Esterase in Beet Armyworm, Spodopetera exigua (HUbner)

WAN G Guang-feng’, ZHANG You-jun* , BA IL ian-yang’,
WU Qing-jun’, XU Bao-yun', ZHU Guo-ren’

(1 Institute of V egetables and Flovers, CAAS, Beijing 100081, China;
2 Plant Protection A cadeny, H unan A gricultureU niversity, Changsha 410128, China)

Abstract: Effectsof inosad on the activities of polyphenol oxidase(PPO) and carboxyl esterase(CarE) in
beet aamywom larvae w ere investigated Spinosad show ed high toxicity to the third instar larvae of beet
amywom and itsL CsowasQ 80mg/A. 1 0x 10°® Q 5mg/A spinosad inhibited PPO activitiesmore than
50% in vitro and the high concentration show ed stronger inhibitory activity. InvivoQ 1 Q 8mgA sinosad
induced PPO activity increasing in 4 h and then inhibited its activity after 12 h 1 0x 10°® 1 OmgAL
ginosad had no effect on CarE activity in vitro butw hich w as significantly increasedw hen the 3rd larvaew as
fed w ith leaves treated with Q 05mg/.
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