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Effects of indoxacarb on the respiratory metabolism of
different resistant strains of Plutella xylostella
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Abstract The effects of indoxacarb on the respiratory rates of 3—4 instar larvae of a susceptible strain (S), a field
population (F), and a resistant strain ( T17) of Plutella xylostella (L. ) were investigated. The results show that there
were no significant differences in respiratory rates of larvae of the same instar among the three strains, and that increased
resistance to indoxacarb did not change the fundamental respiratory rate. The respiratory rates of larvae from all three
strains increased significantly with increasing indoxacarb dose. However, the respiratory rate of the T17 strain was higher
than that of the S and F strain at their respective LC,, and LC, doses. The highest respiratory rate of all three strains
appeared 2 h after treatment after which it took 10 h for larvae to return to the initial respiratory rates observed at their
respective LC,, dosages. There were no significant differences in the respiratory rate of the susceptible strain between LC,,
and LCy, doses. However, the highest respiratory rates observed in the field population and resistant strain appeared at 4 h
and 6 h after treatment, respectively. The resistant strain sustained the maximum respiratory rate for 9 h. It took 15 h and
24 h respectively for the field population and the resistant strain to return to their initial respiratory rates. This suggests a
degree of correlation between increased respiratory rate and the ability to detoxify indoxacarb in Plutella xylostella (L. )
larvae. These results indicate that the energy consumption of treated larvae increases with indoxacarb resistance level.
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Table 1 Toxicities of indoxacarb to different instar larvae of the susceptible,

the field population and resistant strains of Plutella xylostella

i 7R Bk ARE (mg) b ( = ARifE) LCs, (pg/mL) IR EX T
Strain Mean weight per larva(mg) b value( *SE) (95% CL) Resistance ratio
3 #4 3rd instar
S 2.8+0.4 ¢ 1.73 £0.41 0.11(0.06—0.20) 1.0
F 2.7+0.5¢ 1.71 £0.42 1.29(0.87—2.05) 11.7
T17 2.7+0.4 ¢ 1.68 £0.35 3.44(2.73—4.45) 31.3
4 95 (24 h)
4th instar(24 h)
S 6.2+0.7b 1.72 £0.40 0.21(0.12—0.40) 1.0
F 6.3+0.8 b 1.65 £0.39 2.94(2.14—4.54) 12.8
T17 6.2+0.8b 1.51 £0.32 8.51(8.17—8.94) 40.5
4 1% (96 h)
4th instar(96 h)
S 9.6+1.4a 1.36 £0.28 0.64(0.37—1.26) 1.0
F 9.6+1.3a 1.35 £0.27 6.21(5.36—7.25) 9.7
T17 9.5+1.5a 1.32 £0.25 15.81(14.52—16.31) 24.7

TE R B S M = SD s RIS B 5 b AT AN R) 5 B 3878 22 52 B3 (P < 0. 05, Duncan B & #0221 ) s S AURBUR M R, F

PRl 2, T17 AR KL 17 AP & .

Data are mean = SD, and followed by different letters in the same column indicate significantly different at 0. 05 level by Duncan’s

multiple range test. S, F, T17 represent the susceptible, field, resistant after selection 17 generation strain,respectively.
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Fig.2 Comparison of the respiratory rate among the S, F and T17 strains of
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Fig.4 Comparison of the respiratory rate among the S, F and T17 strains of

Plutella xylostella 4" instar larvae treated with indoxacarb in LC,, doses
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