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Insecticide resistance in Nanjing population of the diamondback moth and the

corresponding strategy for pesticide application
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Abstract The field diamondback moth  Plutella xylostella collected from Nanjing was found to be resistant to
deltamethrin  24.69-fold tested by leaf dipping . But it was still sensitive to phoxim chlorpyrifos fipronil spinosad
and tebufenozide. PBO showed significant synergism to deltamethrin in the resistant moth. Laboratory breeding revealed
that the deltamethrin resistance decreased quickly when the diamondback moth was reared without contact with
insecticides and kept in low resistance level after breeding for ten generations. Based on these results it was suggested
that rotational use of effective insecticides and using pyrethroid together with PBO should be rational for management of
insecticide resistance in this pest.

Key words Plutella xylostella  deltamethrin  insecticide resistance pesticide application strategy

Plutella xylostella LDy, 10 414
2 102 245

Tabashnik et al. 1987

1997 2001
1
1981 1.1
1984 10 2000 10
1993
“ 973" J2000016207 “ " 2001BA509B08
1979 11 E-mail wul2min@ 163. com
* Author for correspondence E-mail zjhan @ njau. edu. cn

Received 2004-09-14 Accepted  2004-12-05



634 Acta Entomologica Sinica 48
1990 5% 25+
1.2 1C 20 3
2.5%
5%

40% 48%
2.5% 20%

Koch-Light
Lab. 120
1.3 3

1990 I I=

4 2~3 mg 10 s N, /N, . N, ..
30 2
25 + 2
1°C 24 h
2.1 6
30 s 3 40
2 25+1%C 6
24 h 1
48 h 96 h Finney 1
LCs, 95% 24.69 5
1.4
PBO 2.2
3: F,
1.3 Fs Fy Fys
1.5 16.87 7.88 7.74
2000 F, 10 2
15 Fis
1 6

Table 1 Toxicity of six insecticides to diamondback moth from Nanjing field population and laboratory susceptible strain

Laboratory susceptible strain

Field population

Insecticides Resistance ratio
LCsp mg/LL 95% 95% FL LCsp mg/L 95% 95% FL
Phoxim 3.26 2.62~4.55 0.89 0.63~1.27 0.27
Chlorpyrifos 16.29 12.55~21.75 2.69 1.99~3.68 0.17
Deltamethrin 11.81 6.89 ~20.27 291.58 189.28 ~ 449.16 24.69
Fipronil 0.01 0.0088 ~ 0.0129 0.0053 0.0035 ~ 0.0079 0.53
Spinosad 0.08 0.06~0.11 0.0053 0.0044 ~ 0.0064 0.07
Tebufenozide 55.63 42.81~73.28 117.62 80.62 ~ 171.62 2.11
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Table 2

from insecticides in the laboratory

Changes in deltamethrin resistance of the field population of diamondback moth bred free

LCsp mg/L %
Generations bred 95 % 95%FL Resistance ratio Percentage of resistance decline
F 291.58 189.28 ~449.16 24.69
Fs 199.27 129.02 ~ 307.77 16.87 32.99
Fio 93.01 75.96 ~113.88 7.88 70.97
Fis 91.38 72.79 ~114.73 7.74 71.56
Susceptible strain 11.81°6.89~20.27 !
% = LCs — LCs / LCsp — LCs x 100%
Note Percentage of resistance decline= LCsp of Fy — LCsp of F, / LCsy of Fy — LCsy of susceptible strain x 100% .
2.3 1 6.39
F, 11.25 Fis F, 0.57
Fys
3 F, ;s
3 F, Fis
Table 3 Comparison of biological parameters of F,; of the diamondback moth and its F; generation bred
free from insecticides in the laboratory
Biological characteristics Fis F,
Neonate number 120 120
2 Survival rate from neonate to 2nd larvae % 81.29+0.54 68.38 +2.29
2 4 Survival rate from 2nd to 4th larvae % 80.31+0.84 79.13+0.98
Pupation rate % 76.43 +3.03 73.01 +£3.96
mg/  Pupa body weight mg/individual 4.57+0.07 4.50+0.23
Emergence rate % 54.49+0.09 62.01 £3.33
Female ratio 50.28 +6.46 47.27 +4.00
Copulation rate % 86.96 +£0.14 71.43+1.63
Fecundity number 106.00 £ 42.73 108.00 £ 31.70
Hatchability % 89.27+2.88 71.58+1.63
Next generation larvae 1.349.88 767.32
I Population growth tendency index 11.25 6.39
Relative fitness 1 0.57
2.4 4
F, Table 4 Synergism of PBO to deltamethrin in the
diamondback moth from Nanjing
LCs, 291.58 mg/L Treatment LGy mgl 95967;% . “
50.97 mg/L 372 4 Deltamethrin 29158 189.28~449.16 1
Deltamelhr;—n + PBO 30.97 45.22~57.44 372
= LG/ 1Cso

Note SR = LCsj of deltamethrin/L.Cs, of deltamethrin with PBO.
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