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Detection of insecticide resistance in Leptinotarsa decemlineata
from the Shihezi and Bozhou areas
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(1. Department of Entomology, China Agricultural University, Beijing 100193, China;

2. College of Agriculture, Shihezi University, Shihezi 832003, China)

Abstract Damage caused by the Colorado potato beetle (CPB), Leptinotarsa decemlineata (Say) in northern Xinjiang
has increased since 1993. Insecticide resistance of four field populations of CPB to 15 insecticides was assessed using the
topical application bioassay. The results show that the Shawan, Manas, Bole and Changji populations have developed
16—155-fold and 11—143-fold resistance to lammda-cyhalothrin and deltamethrin, respectively, and the Bole population
showed 27-fold resistance to beta-cypermethrin. All four field populations also displayed 33—59-fold resistance to
carbosulfan and 11—23-fold and 4—7-fold resistance to endosulfan and abamectin, respectively, but remain susceptible
to two carbamates, four organophospates and three neonicotinoid insecticides.
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Table 1 Toxicity of four organophosphorus insecticides to the 4™ instar larvae of field populations of
Leptinotarsa decemlineata
Pt e e LD, (/%) RO AR
Inseciticide Population Slope + SE (95% confidence limits) X (df) RR”
F Ty TKS 3.170 0.650(0.369—1.14) — 1.0
‘ Y SW 1.953 £0.250 0.627 (0.480—0. 813) 9.16(19) 1.0
7K i T
4 MNS 1.901 £0. 246 0.778 (0.597—1.021) 1.08(19) 1.2
Isocarbophos o
14 5k BL 2.310 £0. 278 0.768 (0.609—0.974) 2.88(19) 1.2
5a O 1.925 +0.246 0.609 (0.464—0.791) 2.88(19) 0.9
i o TKS 3.62 0. 177 (0. 094—0. 334) — 1.0
o - 7.889 x 10 2 (6.289 x 10—
R Vb SW 2.028 +0.254 ~ 1.20(19) 0.5
. 10.34 x1072)
Phoxim s ,
9.523 x10°7(7.334 x10 "—
HYYHT MNS 2. 406 +0. 291 x1077(7.334 x 1.88(19) 0.5
12.68 x107°)
14 %% BL 2.510 £0.322 0. 131 (0.105—0.167) 2.28(19) 0.7
%4 QT 1.731 0. 233 8.200(0. 06.2—0. 111) 2.72(19) 0.5
e F sy TKS 2.00 2.490(1.290—4.810) — 1.0
;ﬂﬁ " Vb SW 2.007 £0. 259 2.533 (1.968—3.337) 1.60(19) 1.0
1azion
4 MNS 1.560 0. 225 2.495 (1.840—3.519) 1.2(19) 1.0
14 %% BL 1.592 +0. 223 6.214 (4.525—8.414) 2.04(19) 2.5
& E QT 1.272 £0. 219 4.065 (2.866—6.556) 2.64(19) 1.6
5 oo B TKS 3.11 9.280(5.350—16.00) — 1.0
o Vb SW 1.674 £0.235 61.232 (45.788—82.734) 1.40(19) 6.6
i B
Malathi 4 MNS 0.862 £0. 198 32.471 (19.272—78.548) 1.40(19) 3.5
alathion
14 % BL 1.541 +£0. 226 70.088(51.559—98. 111) 1.76(19) 7.6
@wa QT 1.362 £0. 222 57.000(40.305—90. 328) 2.24(19) 6.2

A K = T ) A LD /4 s A A LD 5 — Ron Bl R . TR,
RR = LDy, of field population/LD,,of TKS; — means the data not available. The same below.
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Table 2 Toxicity of three carbamate insecticides to the 4" instar larvae of field

populations of Leptinotarsa decemlineata

A U e REAR LD, (pg/3k) RE AR
Inseciticide Population Slope + SE (95% confidence limits) X (df) RR”
1.120 x 10 72(0.574 x 102
R 5e iy TKS 1.82 — 1.0
N 2,190 x10°2)
AR NED b SW 1.782 £0.237 0.448(0.341—0. 604) 3.16(19) 40.0
Carbosulfan I gl MNS 1.618 £0. 226 0.369(0.273—0. 502) 2.36(19) 32.9
1 4% BL 2.352 +0.305 0.661(0.525—0. 853) 1.24(19) 59.0
&E QT 2.059 £0.262 0.422(0.330—0. 546) 2.08(19) 37.7
F 5y TKS 3.18 1.98(1.03—3.82) — 1.0
25 s SW 1.81 £0. 246 1.227(0.932—1.692) 2.52(19) 0.6
5
C ); 1 4 MNS 1.491 +0. 221 0.867(0.630—1.218) 1.56(19) 0.4
arbary
1# & BL 1.543 +0. 254 2.329(1.643—3.905) 2.80(19) 1.2
& E QT 1.164 £0.212 1.798 (1. 190—3. 344 ) 1.48(19) 0.9
2.033 x 10 77(0. 144 x 10 > —
F Ty TKS 1.50 — 1.0
N 0.376 x10°2)
. 5.231 x 1077 (4.089 x 10 >—
s SW 1. 829 +0.238 ) 3.88(19) 2.6
6.867 x107°)
6.378 x 10 7% (4.776 x 10 *—
5T H L 44357 MNS 1.550 +0.222 x1077(4.776 2.88(19) 3.1
Carbofuran 8.867 x107°)
_ 10.73 x 10 7% (7. 712 x 10 *—
i BLL 1.453 0. 221 x107°( x 3.44(19) 5.3
16.380 x 10 ™)
5.734 x 10 " (4.531 x10 *—
a6 QT 2.333 £0. 281 3.00(19 2.8
aHe 7.236 x10?) (19)
3 3HMBBRBEFHEEAIEAFNSRERDHEMEIRDHENS S
Tablel 3 Toxicity of three pyrethroids insecticides to the 4" instar larvae of field
populations of Leptinotarsa decemlineata
sl it e LDy, (/%) RO MR
Inseciticide Population Slope + SE (95% confidence limits) Xz (df) RR™
o i TKS 0. 830 0.50(0.10—1.95) — 1.0
g — b SW 2.205 +0.271 8.213(6.112—10. 329) 1.68(19) 16. 4
W)&%ﬁg‘%% I g4 MNS 2.231 £0.276 10.012(8. 342—13.337) 3.48(19) 20.0
lammda-cyhalothrin )
1 /K BL 1.170 £0. 205 77.890(53. 650—124. 800) 2.56(19) 155.0
& QT 1.437 +0. 222 24.31 (17.43—35.22) 2.25(19) 48.6
B v TKS 0. 540 0.20(0.10—3.64) — 1.0
. " s SW 1.299 £0. 210 2.231(1.078—3.563) 1.40(19) 11.2
TH 4 g i
. I 44 3 MNS 1.335 £0. 211 3.234(1.978—5.348) 1.32(19) 16.2
Deltamethrin )
1 5% BL 1.734 0. 235 28.67(20.34—43.89) 2.56(19) 143.4
#HE QT 1. 896 £0. 392 4.137(3.325—4.982) 0.84(19) 20.7
o i TKS 0.950 2.70(0.30—21.9) — 1.0
. vh s SW 1.764 +0.240 4.203(3.213—6.341) 1.52(19) 1.6
i S R A TR ,
. H 4 MNS 1. 864 +0.241 8.431(6.212—11.55) 5.08(19) 3.1
Beta cypermethrin )
145K BL 1.483 £0.219 73.23(52.78—102.8) 1.64(19) 27.1
& QT 1.926 +0. 321 8.654(6.012—13.34) 2.84(19) 3.2
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Table 4 Toxicity of three neonicotinoid insecticides to the 4" instar larvae of field

populations of Leptinotarsa decemlineata

A 1) it FEES LD, (pg/3k) RIH AR
Inseciticide Population Slope + SE (95% confidence limits) X (df) RR”
vy TKS 1. 544 3.000(0.400—23.200) — 1.0
n vh s SW 1.395 £0.215 3.418(2.453—4.962) 2.72(19) 1.1
" "
_H: \_ I g MNS 1.582 £0.227 2.074(1.076—3.075) 2.08(19) 0.7
Imidacloprid ~
1 4% BL 1. 107 0. 201 11.88(8.213—18.32) 2.00(19) 4.00
w&FE QT 1.729 +0. 234 6.778(4.798—9.214) 1.32(19) 2.3
BT i TKS 1. 481 0. 600 (0. 100—5. 000) — 1.0
vh Vs SW 1.737 £0. 235 2.023(1.056—2.233) 1.12(19) 3.4
ur—‘v N
’EE%. 4 i MNS 1.446 £0.241 4.255(3.231—7.322) 1.88(19) 7.1
Acetamprid )
[# /K BL 1.076 +0. 205 3.103(2.122—5.332) 1.64(19) 5.2
%4 QT 1. 121 0. 206 2.768(1.896—5.211) 2.04(19) 4.6
v i TKS 1.949 4.800(0.500—48.90) — 1.0
_— vh s SW 2.685 +0.324 3.056(2.421—3.430) 2.56(19) 0.6
. % I g Hr MNS 2.034 £0.256 3.009(2.018—3.337) 3.56(19) 0.6
Thiamethoxam o
T 4% BL 1.281 0. 231 8.308(5.109—16.09) 2.00(19) 1.7
wAE QT 0.976 +0.207 7.102(3.854—18.011) 1.00(19) 1.5
x5 WMAMMARENERERRAHEMEIRDHNSH
Table 5 Toxicity of endosulfan and abamectin to the 4" instar larvae of field
populations of Leptinotarsa decemlineata
A L FEE LDy, (pe/3k) RO A
Inseciticide Population Slope + SE (95% confidence limits) X (df) RR”
& 7o i TKS 1.889 0.127(0.054—0.299) — 1.0
N Yhs SW 1.819 £0. 240 1.368(1.037—1.805) 2.12(19) 10. 8
B/ 44 9 MNS 1.714 £0.234 1.776(1.337—2. 408) 1.96(19) 14.0
Endosulfan )
& BL 1.775 0. 2251 2.857(2. 154—4.028) 1.80(19) 22.5
#@FE QT 1.382 +0.217 2.243(1.602—3.360) 2.20(19) 17.7
1.200 x 10 7> (3. 000 x 10 *—
BT TKS 1. 604 — 1.0
(e 5.300 x 10 )
o 0.508 x 10 >(0.368 x 10 >—
Vb SW 1.938 +0. 249 ’ 3.16(19) 4.2
0.634 x107°)
A 2 T 2 0.478 x 10 7*(0.389 x 10 *—
WA YU MNS 1,880 +0. 244 X 10 (0. 359 x 1.88(19) 4.0
Avermectin 0.643 x10°7)
0.920 x 10 7% (0. 710 x 10 *—
i BL 1.763 +0.238 X107 o 1.92(19) 7.7
1.454 x 10 ?)
0.808 x 10 7*(0. 532 x 10 *—
ar e QT 1.710 0. 236 4.04(19 6.7
0 2.356 x107?) (9
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