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Prin ary Studies on R esistance ofAphis gossypii to In idacloprid

LIJng HAN Zhao- pn
(Key Laboratory ofM onitoring and M anagan ent of P lant D iseases and Insects M mistry of A gricu lu re,
Nanjing A gricu ltural University, Nanjng 210095 Chna)

Abstract The cotion aphil Aphis gossypii Glover was contnuously selected w ith m dacbprd n the
laboatory, and its resistance w as found to ncrease by 20 03-fol after treatment for 25 tmes Feld
survey revealed that the m dacloprd resistance n cotton aphid varied dran atically w ith geographical
populations Nan jng aphid population w as the most susceptible and the relative resistance ratb of the
aphids fran Anyang Taian and Beijng were 2 21, 7 63 and 9 53 respectively. Analysis of detoxificatbn
enzym es dan onstrated that the glutathione-S-transferase was sm ilar n activity in the resistant and the
susceptible stran (actwity ratt R /S 1 12 folds). How ever the activity of esterase n resistant strainw as
senificantly higher than hat in he susceptible stran ( 1L 71 folds). Synergism tests show ed thatDEM

had little synergistic effect on m idac bprid in both resistant and susceptb le strains ( synergism ratn, SR
1 11 and Q 95 respectvely). How ever TPP and PBO showed obvious synergisn, and itwas more
senificant n the resistant stran ( SR 2 13 and 1 74 respectively) than that n the susceptible stran
(SR 1 24 and 1 29 respectively). In addition tream entw ih m dacloprd coul obviously enhance the
esterase actw ity of aphid populations Thus itw as conchided that cotton aph il has the potential at least
to devebp moderate resistance to m dacloprid The enhanced esterase and cytochiome P450-

m onooxy genases detoxificaton m ght contrbute to the m dacbprid resistance n the pest
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Tabk 1 Resistance development ofAphis gossypii to m dacloprd durng resistance selection
95%
Na tream ents LCso /(M gmL) LCp lne(y =) 95% FL Resistance ratio (RR )
1 Q 401 5524 + 1. 31k Q 334 ~ 0 480 1 00
3 Q 575 5274 + 1. 13% Q 453 ~ 0 731 143
6 L 349 4.847 + L 17k L 029 ~ 1770 3 36
9 2 560 4262 + 1. 80% 2 114 ~ 3 100 6 38
13 5 251 3649 + 1. 876x 4 367 ~ 6 313 13 09
15 6 650 3302 + 2 063 5 401 ~ 8§ 187 16 58
19 8 426 3271 + 1. 86& 7 012 ~ 10 13 21 01
22 7 978 3147 + 2 055 6 724 ~ 9 465 19 90
25 8 034 3450 + 1 713 6 512 ~ 9 913 20 03
, 25 , 763 953 |
LCso 0 401 8 034 Hg /ml, ,
20. 03 ,
, 19 23
; 20 )
, 3
S— 5
22 L7101 S-
2 LCs , L 12
2 21 S—
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Tabk 2 I dacloprd resistance of Aphis gossypii from 4 different areas in China
A reas N anjing A nyang Taian Beijng
LCq (95% FL) /(Mg/mL) O 19(Q 14~ 0.26) 0 42(0.33~ 0 54) 1. 45(0Q 93~ 2. 27) 1 81(0. 99~ 3. 30)
1 221 7 63 9 53

Relatv e resitan ce ratio

3
Table 3 Actwily of detoxification enzym es n different strains ofA phis gossypii

Detox ffication enzym e actw ity

LC (95% FL) /(mOD* min~'s Hg™ 'proten)

Strains /(Hg/mL) Ja— S- /CDNB
EST /a-NA GST /CDN B
(R) 8 03 (6 51~9 91) 241, 48+28 55 A 42.10%6 89 A
R esistant strain (R)
(S) Q19 (0 14~ 0. 26) 141 17£34. 778 37.59 %3 31 A

R ehtive susceptble stain ( S)
42 3
Ratio (R/S)

(a= 0 0L Duncan s )

Note M eans in the cohmn follow ed different letiers are significantly different (a = Q 01, Duncan’s tst).

24 S- TPP PBO DEM

: P450 , 4

4 TPP PBO DEM

Table 4 Synergistic effects of TPP, PBO and DEM on i idacbpri in
resistant and susceptb kb strains of A phis gossypii

(95% )
Stmins T reatn ent LC (9% FL) /(M g/mL) Shpe Synergisn mtio( SR)
(s) In idacloprid 0 256(0. 21~ 0 32) 1L 72
In dacbprid + TPP 0 207(0. 17~ Q 26) 175 1. 24
In idacbprid + PBO 0 199(0. 16~ Q 26) 1. 44 1. 29
In idacbprid + DEM 0 269(0. 21~ Q 35) 1. 24 0. 95
(R) In idacloprid 8 043(5 59~ 11 57) 1. 30
In idacbprid + TPP 3 778(2 99~ 4 77) 1. 78 2 13
In idacbprid + PBO 4 635(3. 43~ 6 26) 1. 41 1. 74
In ddacbprid + DEM 7 240( 4. 97~ 10 54) 1. 26 L 11
4 , DEM ,TPP PBO , ,
> R 5
’ TPP, ,
2 ) ) )
)
S- , 0 1Hg/mL

25

26. 7% ,

B ?
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Table 5 Statistics of esterase activity n cotton aphid ind v duals treated w ith

different concentrations of m dacloprid

In dacbprid concentretion

T reatm en'ts
ratmens 1 Hg/ml 0.1 Mg/ml CK
Ind v iduals tested 60 60 60
ESD " M ean EST activ ity £SD 106. 745 2 77 3%36.0 66. 5134, 6
Activiy m ni un 3555 12 72 13 23
Actw ity max inum 214. 50 175 76 175 30
M ortality (% ) 74. 31 26 74 356
) mOD* min"!'s Ug !'potein * The unitof esterase activiiesw asmOD* min~ '+ Hg™ !protein.
3 2 2
5
) P450
, 25
2 2
2
2
? 2
pP450
2
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