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Monitoring the insecticide resistance of the cotton bugs Apolygus

lucorum and Adelphocoris suturalis
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Abstract Effective doses of the insecticides, malathion, chlorpyrifos, methomyl, lambda-cyhalothrin, imidacloprid,
endosulfan, to control Apolygus lucorum ( Meyer-Diir) and Adelphocoris suturalis Jakovlev were determined based on the
susceptible base-line of both species. Resistance of both A. lucorum and A. suturalis to the above insecticides was
monitored with the diagnostic dose method in cotton fields in Hebei, Henan, Shangdong and Anhui provinces. The
diagnostic dose of malathion resulted in more than 95% motality in field populations of Hebei’ s Qiu County and Anhui’s
Wangjiang County in 2010. Diagnostic doses of chlorpyrifos resulted in more than 80% mortality in field populations in
Henan’ s Zhengzhou and Shandong’ s Binzhou. All populations of the green plant bug, collected from Hebei, Henan,
Shandong and Anhui provinces were susceptible to methomyl and lambda-cyhalothrin. The mortality of field populations
after exposure to diagnose doses of imidacloprid ranged from 78% to 90% in Anhui’s Wangjiang County in 2010, and in
Hebei’ s Qiu County, Shandong’s Binzhou County and Anhui’s Wuwei County in 2011. Bioassay of the effects of topical
application of these pesticides revealed that populations of the green plant bug were susceptible to chlorpyrifos, methomyl
and imidacloprid, and possessed lower resistance to malathion, lambda-cyhalothrin and endosulfan in the above provinces.
Our results demonstrate that the diagnostic dose method of monitoring insecticide resistance is both reliable and
convenient.
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Table 1 Susceptible toxicity baselines and diagnose dose of various types of insecticides for Apolygus lucorum

LC /cm” LC, /cm’
255 Insecticide Slope + SE X2 (df) s0 (ng/em’) o (mg/em”)
+95% CL +95% CL
o i 20. 122 67.334
AL B 4.435£0.942  2.32(3)
Malathion [14.997—25. 113] [47.073—148. 646 ]
A 49. 546
i _‘ 2.209 +0. 424 0.98(3) 559.721 [287.893—2 277. 483
Chlorpyrifos [34.341—67.237]
K% 57. 699 620. 156
KZ R 2.356 £0. 593 1.56(3)
Methomyl [33.665—79.780] [291.468—5 942.235]
= A L 52.722 3046. 475
ﬂﬂ%‘%ﬁﬁ, 1.320 0. 155 1.77(3)

Lambda-cyhalothrin [37.596—74. 168 ] [174.069—10 920. 276 ]
! 32.896 885. 691
_tm‘”ﬁ“_ 1.627 +0. 444 1.80(4)

Imidacloprid [13.927—50. 666 ] [318. 678—22 362. 613 ]
W 113.532 1 092. 286
it 2.366 0. 610 2.16(4)

Endosulfan [60. 162—158. 189 ] [560. 119—7 413. 774 ]

xR2 AFNHEEEHRELZNELIECHAENHE"
Table 2 Susceptible toxicity baselines and diagnose
dose of various types of insecticides for

Adelphocoris suturalis

255 . 2 >
o LC,,(ng/cm”) LCy (ng/cm”)
Insecticide ’
N R
ttﬁl u . 97. 420 824. 14
Imidacloprid
) 2. 121 19.770
Endosulfan
= AE 1=
— AT 55.750 861. 18
Lambda-cyhalothrin
=
AL 1. 6437 7.177
Chlorpyrifos

A 2 [ - 45 (2008 ) K dli it 552 W v 4
Diagonostic doses are calculated from the report of Li et al.

(2008).
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Fig.1 The mortality of Apolygus lucorum after exposed to the diagnose dose of malathion
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Data in the same region marked by different letters indicate significantly different at 0. 05 level. The same below.
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Fig.2 The mortality of Apolygus lucorum after exposed to the diagnose dose of chlorpyrifos
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Fig.3 The mortality of Apolygus lucorum after exposed to the diagnose dose of methomyl

020094 W 20104 @201 14E
ab a

100%
98%
96%
94%
92%
90%
88%
86%
84%
82%
80%

FET=# Mortality

WALERE RSN WS WREM  ZBEL 2R
Hebei Henan Henan Shangdong Anhui  Anhui Wuwei
Qiu County Zhengzhou  Xinxiang Binzhou  Wangjiang

SKEEHIX Collecting region

4 EHMBEBRE-ASSFELHANETHERETCE
Fig.4 The mortality of Apolygus lucorum after exposed to the diagnose dose of lambda-cyhalothrin
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Fig.5 The mortality of Apolygus lucorum after exposed to the diagnose dose of imidacloprid
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Table 3 Toxicity of various insecticides to Apolygus lucorum from different regions

by topical application in 2011 by drop application

25751 5 B A My B z Hoo HiXE T35
Insecticide Region T 1 1% X (df) (ng/adult) Rel'atlve toxic
Slope + SE [95% CL] indexes
RN R %= P & 1.160 0. 275 1.64(4) 0.665[0.215—1.279 ] 1
Malathion WS 1.485 +0.394 1.95(3) 3.031[1.150—5.171] 4.56
TN 1.342 £0. 351 1.29(3) 3.331[1.318—5.872] 5.01
IER2 1.143 £0.321 1.92(3) 3.438[0.722—6.473 ] 5.17
5% g eI 2.587 0. 815 2.76(3) 49.752[22. 860—71. 424 | 1
Chlorpyrifos RS 2.596 = 0. 794 2.22(3) 7.410[2. 615—68. 456 ] 0.15
BTN 5.039 = 1. 208 3.08(4)  82.619[58.772—100. 265 1.66
1 2R 35N 3.959 + 1. 1358 2.36(4)  89.333[56.333—111.016] 1.80
& RN R 2.031 £0.633 2.36(4) 8.600[3.595—12. 505 ] 1
Methomyl R S 2.216 +0. 569 1.41(3) 9.451[5.306—13.274] 1.10
BTN 2.381 £0. 571 1.38(4) 10. 128[6. 145—14. 129 1.18
1 2R 2.086 +0. 384 2.72(4) 13.058[ 8. 442—18. 076 | 1.52
=S E S TR EANTE 0.396 0. 101 2.90(5) 0.735[0.014—4. 561 ] 1
Lambda- TR S 1.319 £0.279 1.35(3) 7.481[3.483—12.655] 10. 18
cyhalothrin TN 1.035 +0.330 1.89(3) 13.241[ 14. 753—30. 411 ] 18. 34
1 45 3 1.496 0. 485 1.47(3) 6.490[2.413—12. 115] 8.83
St = & 0.851 =0.234 2.37(3) 0.560[0. 162—1. 337 ] 1
Endosufan WS 1. 4401 +0. 65 2.10(5) 1.780[ 0. 665—3. 096 3.18
YT 1.071 £0. 237 3.30(5) 1.780[ 12. 099—21. 371 ] 3.18
1 4R 1.352 +0. 380 2.32(4) 18.329[ 8. 290—33. 947 ] 32.74
ikttt ot =N B 1.224 0. 404 2.20(5) 2.246[0.335—4. 369 ] 1
Imidacloprid Ot 1.528 +0. 494 2.90(5) 3.570[1.382—5.934] 1.59
BTN 1.810 0. 469 2.60(4) 1.685[0. 869—2. 561 ] 0.75
11 45 8 1.426 +0.279 2.00(5) 4.717[2.327—7.724 ] 2.10

w AHXFRE TR = WD M X SR H R A RERY LD/ NG R G H B R LDy o

* Relative toxic index = the LD,,value of populations from different regions/the LD, value of susceptible population.
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R TS

YE# N 2009—2011 4F #2423 4EHIR 2 2
WA TR IR CE RO KR R R
i X B L R ML R R T AT AR Y e A A B, 2010

AEF 2011 ARFELE 2 AR N T B OA M X R
X K 22 AN FHB BEPE A O e B i g 4
Toft 245 500 7 AN [ Mk 000 4T £33 1), 4% 3t b R 24 A7 B A
PRAFAE . 187 7R 2009 4F T g AR I (2010 4F 22
BT \201 1 AR 22 BTG O SR B 1 Hh PR 09 Bl X 7
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Fig.6 The mortality of Apolygus lucorum after exposed to the diagnose dose of endosufan

100%  O20094 a
0, -
0% T @m0 a
80% [
=y
g 70% - W 20114E
S
= 60%
B 500
41
R 40%
30%
20%
10%
0%
ZHEEL ZWIEH TR HEH % I ZRIEM
Anhui Anhui Wuwei Henan Henan Shangdong
Wangjiang Zhengzhou Xinxiang Binzhou

KAEHIX Collecting region

7 B EERESREBISHAETHRETE

Fig.7 The mortality of Adelphocoris suturalis after exposed to the diagnose dose of chlorpyrifos
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Table 4 Toxicity of various insecticides to Adelphocoris suturalis from different regions by topical application in 2011

JEE B T 1L ZR P M, (EL X 26 3 [X 22 (8] o 2R i A
PUPEARRT 35 07 38 B AR T 3, BT 3 A X 22 [i]
Hh R I N 2 5 B9 SR 25 S AR

FHXS 5 1
0 - FRRE + 2 LD, v o
%uﬂ@ﬁ( /I\%iﬂl — v E X (df) if’a’;‘ﬁ(
. . b 1R (ng/Adult) ) .
Insecticide Region Relative toxic
Slope = SE [95% CL] .
indexes
5 WRTE 2. 030 0. 590 1.64(4) 11.317[4.358—17. 505 ] 1.53
Chlorpyrifos ‘ORI 1.397 0. 452 3.16(3) 7.410[3.096—12. 113 ] 1
1 2R M 1.326 0. 437 2.68(4) 6.151[0.919—11. 187 0.83
A A R GETEN 1.833 +0. 487 1.41(3) 27.787[ 11.525—43. 400 ] 2.10
Lambda- T B S 1.750 0. 497 0.93(3) 13.241[5.295—21.021] 1
cyhalothrin L 2R 5 1.416 £0. 328 0.76(4) 19. 649[ 8. 428—2. 385 ] 1.48
W FF GRTEH 1.666 +0.525 1.35(3) 5.801[2.165—9.922] 2.02
Endosufan T B & 1.983 +0. 455 1.11(3) 2.863[ 1. 480—4. 305 ] 1
L1 ZR 7 M 1.820 +0. 423 3.16(4) 5.726[ 2. 602—8. 908 | 2.00
i B ok GRTC R 2. 135 £0. 440 1.11(3) 3.978[2.088—5.839] 1.25
Imidacloprid TS 1. 698 +0. 485 2.37(3) 3.172[1.292—5.051] 1
AR EM 1.833 +0. 345 1.59(3) 4.037[2.326—5. 860 ] 1.27

# MR IR = AR M X SR W AR LD /M H 3T & SR M PR LD, o

# Relative toxic index = the LD, value of populations from different regions/the LDy, value of population from Xinxiang of Henan

Province.
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Fig.8 The mortality of Adelphocoris suturalis after exposed to the diagnose dose of lambda-cyhalothrin
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