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Canparion of Inhibition of Acetylcholnesterase
n Susceptible and Resistant Strains of D amondback M oth by Insecticides
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Abstract: The resistance level of field populations of dianondback moth collected from 3 different
regions of Yunnan province was detemined using leaf-dipping method and a susceptible strain
maintained in the laboratory was used as control The results indicated that different populations had
different resistance levels to the insecticides The resistance level to organophosphate insecticides varied
fran 1 74 to 31 1 tmes, to pyrethroid insecticides varied fran 7. 41 to 764 tmes and to avem ectin
insecticides varied from 5 60 to 4 06 x10' tmes In vitro and in vivo A ChE inhibition expermentsw ith
inhibitors of dichlorvos and methamy| showed that there w ere significant differences in Iy, ( dosage of
inhibiting 50% A ChE activity) and ITs, (time for inhibiting 50% A ChE activity) between Tonghai
resistant and laboratory susceptible strain In in vivo inhibition, the AChE Iy, of Tonghai strain to
dichlorvos and methanylwere 2 21 and 2 16 times higher than that of the susceptible strain, w hile in in
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vitro inhibition, the inhibiton were up to 209 and 26 5 times, respectively. The ITs, of dichlorvos to
A ChE of Tonghai strain under in vitro and in vivo inhibitionwere Q 32 and QO 17 tmes asmuch as that
of susceptible strains, regpectively, w hile formethomy], the inhibition increased to 1 37 and 1 74 times
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Table1 Coamparison of insecticide resistance of different populations of
dian ondback moth in Yunnan province
b LCs
Insecticide Strain Slope + SE /M g/mL) Resistance ratio
( ) Beijing 1 2450 210 144 9(84 23 210 9) 1 00
dichlorvos Tonghai 3 319+0 361 2971(2 254 3988) 20.5
Yuanmou 2 991 +£0 548 1613(1102 2 302) 111
L ancang 3 055 =0 486 1363(1090 1 676) 9 41
( ) Beijing 1 200 +0. 209 502 3(361 1 812 5) 1 00
trichlorfon Tonghai 2 303 +0 279 1 561 x10% (1 284 x10* 1 935 x10%) 311
Yuanmou 1 848 £0. 175 2750(1 753 4 668) 5 47
L ancang 1 837 £0. 501 3609(2396 9 180) 7. 18
( ) Beijing 1 679 £0 202 162 5(86 18 250. 6) 1 00
phoxim Tonghai 3 881 +0 653 283 0(219 3 397 1) 174
Y uarmou 3 352 +0 685 3067(1495 5091) 18 9
L ancang 0 784 +0. 408 > 2368[19% ] " >14 6
( ) Beijing 1 037 +0. 260 150 6(93 82 357. 3) 1 00
methomy!| Tonghai 1 733 +0. 394 1 956 x10% (1 185 x10* 6 347 x10%) 130
Yuanmou 2 790 £0 627 4036(2691 5607) 26. 8
L ancang 1 359 0 471 5653(3022 7 82x10%) 37.5
( ) Beijing 1 299 +0. 209 55 02(33 30 81 81) 1 00
cypem ethrin Tonghai 2 802 +0 673 2525(1921 3252) 45 9
Y uanmou 2 468 +0 592 6426 (3577 1 604 x10%) 117
L ancang 0 898 +0. 193 407. 5(211 1 1 637) 7. 41
( ) Beijing 2 230 +0 337 37.63(27. 15 49 57) 1 00
beta-cypem ethrin Tonghai 3 044 +£0 438 1608(1306 1948) 42 7
Yuanrmou 1 807 £0. 373 4079(1723 1 464 x10%) 108
L ancang 1 763 £0. 390 1642(984. 6 3212) 43 6
( ) Beijing 12930 271 22 24(13 09 34 59) 1 00
cyhalothrin Tonghai 0 992 +0 281 2869(1723 8580) 129
Yuanrmou 1 465 +0 181 2810(1 658 4 027) 126
L ancang 0 861 =0 193 436. 6(257. 8 1 090) 19 6
( ) Beijing 2 166 £0. 410 16 33(6. 605 30 93) 1 00
fenvalerate Tonghai 0. 685 =0 244 1 248 x10% (4 423 1 765 x10°) 764
Y uarmou 1 436 0 278 934 4(233 0 2471) 57. 2
L ancang 1 906 +0. 383 1300(935 3 1 760) 79 6
( ) Beijing 1 800 +0. 394 0. 011(0 007 0 016) 1 00
abam ectin Tonghai 1 6950 231 446, 9(342 9 575 9) 4 06 x10*
Yuanmou 0. 669 £0 219 226. 6(79 96 3511) 2 06 x10°
L ancang 1 813 +0 436 11 38(8 107 18 47) 1 04 x10°
( ) Beijing 1 097 £0. 228 0. 005(0. 002 0. 008) 1 00
Tonghai 1 457 £0. 245 1 761(0 673 3 196) 352
emam ectin benzoate Y uanmou 2 105 +0 497 4. 522(1 596 7 523) 904
L ancang 0 828 +0. 282 0 028(3 000 x10°° 0 126) 5 60

*

[]

Note " [ ]is themortality with the dosage of insecticide
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Table 2 Comparison of the inhibition of AChE in dianondback moth by insecticides

o ) in vitro g, Relative in vivo lsg Relative
Insecticide Strain
/M mol/L) factor /M mol/L) factor
( ) Beijing 0. 076 +0. 032 1 00 23 40 4 55 1 00
dichlorvos Tonghai 1592 +5 78" " 209 51 77 +10. 15~ 221
( ) Beijing 0. 352 +0. 097 1 00 17. 17 +6. 52 1 00
methamyl| Tonghai 9 318 +3 189" 26.5 37 15 +10 17 2 16
1) Tukey , woTmow Tt (P< 0. 05) (P<0.01);2) = lso /

Iso

Notes 1)~ and ** in the sane column indicate significantly difference at 5% and 1% level 2) Relative factor calculated as Is, resistance/ I,

susceptible The sane as Table 3

3 AChE
Table 3 Camparison of the inhibition tine of A ChE in dianondback moth by insecticides

o ) In vitro 1T Relative In vivo ITsy Relative
Insecticide Strain .
/min factor /h factor
( ) Beijing 3 875 +0. 676 1 00 6. 469 +0. 799 1 00
dichlorvos Tonghai 1241 +0 465" ° 0 32 1 116 £0 270 0 17
( ) Beijing 10. 61 £0. 737" 1 00 34 28+14 05" " 100
methomyl Tonghai 14 57 0. 57" " 1 37 50, 54 +5 76" " 174
11) 1Ty, 50% i 2) = Teo / ITso

Note 1) ITsy Time of inhibitor thatw ill inhibit 50% of enzyme activity. 2) Relative factor calvulated as ITx, resistance/ ITs, susceptible
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