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Abstract: [ Aim] In order to evaluate the resistance risk of the cotton aphid, Aphis gossypii Glover, to
imidacloprid, the selection and realized heritability analysis of resistance to imidacloprid in A. gossypii
were performed in the laboratory. [ Methods] The imidacloprid-susceptible and resistant strains were
developed by individual reverse and group selection, with the LCs, values of 0. 176 and 14. 657 mg/L,
respectively. The realized heritability (h”) of A. gossypii resistance to imidacloprid was estimated by
Tabashnik ’ s method. [ Results] Compared with the LC,value of the original field strain of A. gossypii
(0. 346 mg/L), the LCy, value of the imidacloprid-susceptible strain had a 2-fold decrease. The
resistance index of the imidacloprid-resistant strain was 83.27-fold as high as that of the imidacloprid-
susceptible strain after 40 generations of selection. The realized heritability (h>) of A. gossypii resistance
to imidacloprid was 0. 1478. It was predicted that A. gossypii would require 30.2 to 38. 1 generations to
obtain 100-fold resistance to imidacloprid under breeding pressure of imidacloprid with 80% — 90%
mortality for each generation of selection. [ Conclusion] The results suggest that A. gossypii has
resistance risk to imidacloprid.
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( thiamethoxam ) ., Bk M Jf% ( dinotefuran ) F 188 Hy
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PULGPE T U T P2 M KU VA Rt st %
ST A i A IS AR 0 Heht 2 AT X
WS PPl B 7 VR © e 22 Fh Aol T s A5 21
T/INSRE B AR 2 0 | R T e AR AR
R TR 0 T MR SR D I il 45 (AT AR S, 2002 5
B4 2003 5 F RS, 2004 5 E ] EERI PR R 2005
KRB 2005 5 Ph A 9 55,2006 5 F A2 45,2009 )
HRIF Aphis gossypii Glover Xif ik Bk (147 24 38 % 7 1)
WL AR DLHIE o A RIS 380 3 158 bt R bl 245 750 %o >R
B BT S A AR F 2R AT 4 N Se PR O 2 , BIFST T R A
Xof Ak B AT PR IXURS: | A R A T JOR B, LR
TEREGUPE TR PR A BRAE 7T SR AR 35

1 RS

1.1 X B RF SR f 5

2011 4E 6 H , 78 S A5 L Ul 129 FATAR H R
SERBIF o ASFEAMAT AT 25 70), 25 P9 I 7K 35 7 Rk A
Mo TEZ NS AR L AR SRR W R LR 25 =
1°C, {5 80% ~90% ,YtJH A 18L: 6D,

PR HUFH 96 % ik HUmk 2 (1L AR G AR
25 Tl A BRA A A o
1.2 FhEwNE

H5 Mt H R A/ B 1 D TR B 3R 2 ) 5 eV R
FEFH 0.05% Triton X-100 7K 75 60K It S ok BE 5 A
5~ T 500U B AR B, B A 2 A 245 1) S AR
TEZS PR 30 s, PAETR 0. 05% Triton X-100 7K
VSR AR X B B AR/ NS 5] — B o
R e EA T3R8 , v P AL FRAR IF A /DF 25 3k, 24 h
JE ki B TS O
1.3 HRMERBHNIES

R FH RS 0 3 1) O VA AT . B AE R TSR
PR AR 7, Bk 4 A T AR R BT TR R g
B 2 ) %, MK I T kA B 30 RS [ AR b Y Sk
Iof R T 30 A B, R A B B 2K
5, HIE A R A LC o ik HLobkogk B2 Ak 2

VEH IR AT AR B R D0E , B i R B
TAZT R 20 s, Ji a5k o 24 h JEWERAE T,
FE EHARIEI G 25 2R, 3 P8 T 30 e R AR R, X HL gk
TrRR B iRFR VR Ry A= Wi S T — R 1) i
L4 HmitmARTHET

R AT E Iy i o A AR R i A HL A
PRA IR AR I, (T AE TR AEFETE 70% ~80% 747,
K A0 3 PR O A, B o g AR SR A A AR )
e Ko T —A L
L5 HXBEEH(R)HEE

2: I, Tabashnik FlI McGaughey ( 1994 ) {1 5] $4: 1k
ViR iWIRrS
1.6 HUEKBE TR

Z: WL BT AR R (2007 ) 1.6 5 it KUK PEA
Jitko
L7 #HEZITEHH

A A F POLO R 41158 LG, LCs, 1 LGy 5
YRR Excel 844

2 HEREHM

2.1 MtHWEBETRENNERRENES

R FHREAA IS A% 27 J5 1%, 1) T bt A moR] Af BF 41 7
NPT , AR EGE L T SO RURY B v R0 U
RO E, DK H SR A2 B IS oA J5E 4 A0 AR (Dbt HL ook
H LC,, 2 0. 346 mg/L) , 762 N H it Ha w24 551 1 7
BRI , Zeat 40 RPUIETR L, K15 1 LCy, h
14. 657 mg/L WHTPERIHE , AHXT T H ] J5 46 R R,
FAXSHUE RS BOCA 42. 4 5 (£ 1) 5 B K% F HUR &
R4 T LCs R 0. 176 me/L (Y HUSFNHE , A X T
FH [B) S5 G P, BB B 0 T 2. 0 A5 (3R 2) s A
T RO S &R AR I ik ek BT BT T
83.27 .,
2.2 ARUFNTAE RWGAEN LB A (R EE
e Il AR

MG RIS R A BL S % Sy (W) (3 3) , il
T T2 40 AR I Ha bk 24 590 XA 0 I 4 TR A T BT
PG 1 , SRAF e A PTbE gL 1 (B7) 2 0. 1478, §ifi i
JERE ST 8] LR R R N 3,928 Bl R AR E2E 5, =
0.2546, L1 50% ~90% AT 3 Rk £ 7, Tl
UrERE 100 15 BT 7 AR g5 R RV (& 1
2),Lk 80% ~90% Wik #EEJ7, FitHirk g & 100
A, ik HORRRT i 30. 2 ~38. 1 X, AR XT ntk e ok
BT A BB A i e AR B I 2248 7o



332 27 4] Acta Entomologica Sinica 57 &
R 1O BT AR A B R I O
Table 1 Selection of resistance to imidacloprid in cotton aphid (Aphis gossypii)
ILH‘t_ A1 Slope ﬁlﬁEEPﬂ&B?Z 95% ﬁ{%ﬁﬁ . R H i ﬁ‘ﬁﬁ?ﬁl A
Generation LCs, 95% Confidence limit X2 df Resistance ratio
Fy 4.766 0. 346 0.317 -0.380 2.190 16 1.0
F; 4.024 0.536 0.486 -0.591 7.285 16 1.5
Fe 3.841 1.238 1. 120 - 1. 368 6. 168 16 3.6
F, 3. 660 2.213 1.997 -2.454 4. 960 16 6.4
Fiy 3.493 4.780 4.300 -5.313 4.703 16 13.8
Fis 3.749 5.599 5.058 -6.207 11. 612 16 16.2
Fis 3.031 7. 847 7.002 -8. 806 9. 054 16 22.7
Fy 3.023 8.328 7.431 -9.353 11.371 16 24. 1
F,, 3. 604 8. 648 7.800 -9. 602 9. 850 16 25.0
F,, 3.394 9.032 8. 119 - 10. 069 10. 432 16 26. 1
F3 3.020 11. 106 9.882 - 12. 464 5.076 16 32.1
Fys 3.314 13.237 11. 860 - 14. 750 5.634 16 38.3
Fse 3.201 14.315 12.810 - 15. 986 5.983 16 41.4
Fy 3.090 14. 657 13. 087 - 16. 406 7.481 16 42.4
PiEAEE = Fn [ LCsy/ Fy 18 LCsy . Resistance ratio = LCs, of the Fn generation/LCs, of the F,, generation.
2 bk B RO AR A B A R O I
Table 2 Selection of susceptibility to imidacloprid in cotton aphid (Aphis gossypii)
AR R = bRifiER ek 95% EAFHR RIrfE El B EARES ¢
Generation Slope + SE LCs 95% Confidence limit X df Resistance ratio
Fy 4.766 +0. 411 0. 346 0.317 -0.380 2. 190 16 2.0
F, 2.388 0. 172 0.315 0.275-0. 359 9.462 16 1.8
F, 2.585 +0.210 0.267 0.233 -0.303 5.671 13 1.5
Fy 2.542 +0.210 0.245 0.213 -0.279 7.344 13 1.4
F, 2.674 £0.222 0.234 0.204 -0. 266 5.946 13 1.3
Fs 2.529 +0. 216 0.220 0.191 -0.252 5.368 13 1.3
Fe 2.469 +0. 176 0. 194 0.171 -0.221 7.275 16 1.1
F; 2.550 +0. 183 0. 184 0. 162 -0. 208 6.937 16 1.0
Fy 2.639 +0. 191 0. 176 0. 155 -0. 199 6.776 16 1.0

P8 = Fn fL LCsy/ Fg 18 LCsy. Resistance ratio = L.Cy, of the Fn generation/1.Cs, of the Fy generation.

R3BEEI R IIEEE D (F) EE
Table 3 Estimation of the realized heritability (%) of resistance to imidacloprid in cotton aphid (Aphis gossypii)

V-3 e S, P e 25 S
A Mean response to selection per generation Mean selection difference per generation 2
Generation ) LCs, [ 8 LCs, R P IR KRR 5 S !
Initial LCy,  Final LCs Initial slope Final slope !

Fy 0. 3460 0. 5360 0. 6455 25.373 1.2639 4.7660 4. 0240 0.2275 0.2876  0.2203
Fe 0. 3460 1. 2380 0.2795 27.971 1. 2063 4.7660 3.8410 0.2324 0.2803  0.3292
Fy 0. 3460 2.2130 0. 1563 31.753 1. 1273 4.7660 3. 6600 0.2374 0.2676  0.3347
Fi 0. 3460 4.7800 0.0724 32.988 1.1025 4.7660 3.4930 0.2422 0.2670  0.3559
Fis 0. 3460 5.5990 0.0618 28.631 1. 1921 4.7660 3.7490 0. 2349 0.2800  0.2879
Fig 0. 3460 7.8470 0. 0441 17. 152 1. 4769 4.7660 3.0310 0.2565 0.3788  0.1988
F, 0. 3460 8.3280 0. 0415 28.270 1. 1998 4.7660 3.0230 0.2568 0.3081  0.2135
Foy 0. 3460 8. 6480 0. 0400 30. 199 1. 1591 4.7660 3. 6040 0.2389 0.2770  0.2103
F,; 0. 3460 9.0320 0.0383 15. 645 1.5244 4.7660 3.3940 0. 2451 0.3736  0.1404
Fs 0. 3460 11. 1060 0.0312 22. 366 1.3353 4.7660 3.0200 0.2569 0.3430 0. 1464
Fs;3 0. 3460 13.2370 0. 0261 33.298 1. 0964 4.7660 3.3140 0. 2475 0.2714  0.1767
Fye 0. 3460 14. 3150 0. 0242 31.524 1. 1319 4.7660 3.2010 0.2510 0.2841  0.1580
Fyp 0. 3460 14. 6570 0. 0236 34. 065 1. 0813 4.7660 3.0900 0. 2546 0.2753  0.1478

&

R: 3EFEIZ 5 Response to selection; P fifi 6771 % Mean survival percentage of the selection generation; i: EFE5R & Intensity of selection; §p: FEFL
WIFRHETT 7% Phenotypic standard deviation; S; 1%££2% 7 Selection difference.
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Fig. 1  Number of generations of cotton aphid
(Aphis gossypii) to obtain 100-fold resistance to imidacloprid

under different mortalities
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Fig.2 Relationship between increased resistance ratio
and generations selected to imidacloprid in

cotton aphid (Aphis gossypii)
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