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Risk assessment and biochemical mechanisms responsible for
resistance to pyridalyl in the diamondback moth,
Plutella xylostella (Linnaeus)
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(Institute of Plant Protection, Jiangxi Academy of Agricultural Science, Nanchang 330200, China)

Abstract [Objectives] A risk assessment and investigation of the biochemical mechanisms underlying resistance to
pyridalyl in Plutella xylostella (Linnaeus) were conducted to provide a theoretical basis for the rational application of pyridalyl
for controlling this pest. [Methods] The threshold character/trait analysis method from Tabashnik & McGaughey was used to
assess the risk of resistance. The bioassay was conducted using the leaf dipping method. Piperonyl butoxide (PBO), triphenyl
phosphate (TPP), and diethyl maleate (DEM) were used in synergy bioassays. The enzyme kinetic method was used to
determine the activities of glutathione-S-transferase, esterase, and mixed-functional oxidases, in both resistant and susceptible
strains. [Results] The P. xylostella strain used in this study developed 14.8-fold resistance to pyridalyl after 18 generations of
selection with a realized resistance heritability (n?) of 0.155 8. Pyridalyl resistance is expected to increase 10 fold in 16.1 to 7.3
generations under selective pressures of 50% to 90%. Compared to the susceptible strain, esterase and mixed-functional
oxidase activity in a pyridalyl-resistant strain significantly increased by 1.34 and 1.45-fold, respectively. In synergy bioassays,

both TPP and PBO significantly increased the toxicity of pyridalyl in the resistant strain, with synergistic ratios of 121.00%
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and 143.00%, respectively. DME had no obvious synergistic effect. [Conclusion]

These results indicated that P. xylostella

could develop significant resistance to pyridalyl. Increased esterase and mixed-functional oxidase activity may play an

important role in such resistance.
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Table 1 Insecticide selection and resistance development of Plutella xylostella against pyridalyl
LCso (mg'L ) 95%

Generations Regression equation LCso (mg-L ') (95% E.L.) Resistance ratio
Fo Y=15.4537+1.9372x 0.583 2 (0.462 4-0.735 6) 1.0
F, Y =4.988 2+1.809 7 x 1.0152(0.792 1-1.301 1) 1.74
F, Y=4.801 6+1.5322 x 1.347 3 (1.015 7-1.787 4) 2.31
F; Y =4.7453+1.379 7 X 1.529 7 (1.120 6-2.088 2) 2.62
F, Y =4.671 9+1.644 6 x 1.583 0 (1.209 8-2.071 2) 2.71
Fs Y=4.763 6+1.712 1 x 1.374 2 (1.063 3-1.776 1) 2.36
Fs Y =4.501 8+1.404 9 x 2.262 8 (1.664 9-3.075 2) 3.88
F; Y=4.216 1+1.644 6 x 2.996 7 (2.294 8-3.913 4) 5.14
Fg Y =4.240 5+1.959 5 x 2.441 2 (1.941 1-3.070 1) 4.19
Fo Y =4.280 4+1.409 7 x 3.2392(2.386 6-4.396 3) 5.55
Fio Y =4.324 3+1.522 7 x 2.778 2 (2.093 2-3.687 5) 4.76
Fu Y =3.9679+1.505 1 X 4.849 9 (3.628 0-6.483 3) 8.32
Fi, Y =3.7638+1.673 3 X 5.480 1 (4.200 9-7.148 6) 9.40
Fi3 Y =3.9354+1.752 4 x 4.050 7 (3.149 7-5.209 3) 6.95
Fi4 Y =3.940 4+1.377 0 x 5.881 3 (4.302 0-8.040 4) 10.08
Fis Y =3.696 2+1.543 7 x 6.992 2 (5.235 6-9.338 1) 11.99
Fis Y =3.663 4+1.530 5 x 7.470 2 (5.630 2-9.911 4) 12.81
Fi; Y =3.657 2+1.386 6 x 9.297 9 (6.808 3-12.697 9) 15.94
Fig Y=3.489 5+1.613 9 x 8.628 5 (6.585 2-11.305 9) 14.80
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x2 NEH=FPMETE NGRS RNBRSEEMY (umol'min~"‘mg™' protein)

Table 2 Comparison of detoxification enzyme activity between R and S strains of Plutella xylostella against pyridalyl

R S
Detoxification enzyme Resistant strain Susceptible strain Ratio
Esterase 0.594+0.02 a 0.44+0.11 b 1.34
Mixed-functional oxidase 0.16+0.01 a 0.11+£0.04 b 1.45
-S Glutathione S-transferase 0.70+0.05 a 0.66+0.05 a 1.06
+ t- P<0.05

Data in the table are mean + SD, and followed by different letters indicate significant difference at P<0.05 level by t-test.

R33 MIBHGH IS = FR MR R R R AV E R

Table 3 Synergism of three synergists on resistant and susceptible strains of Plutella xylostella against pyridalyl

LCs (mg'L ") 95%

Strain Insecticide LCso (mg-L 1) (95% F.L.) Regression equation Synergistic ratio
R (Fig) Pyridalyl 8.628 5 (6.5852-11.305 9) Y =3.489 5+1.613 9 x -
+ Pyridalyl + TPP  7.132 6 (5.339 4-9.528 0) Y =3.735 9+1.481 6 x 1.21
+ Pyridalyl + PBO  6.040 6 (4.566 4-7.990 6) Y =3.793 3+1.544 9 x 1.43
Pyridalyl + ;EM 9.323 3 (6.599 1-13.172 1) Y=3.816 3+1.220 8 x 0.93
S Pyridalyl 0.583 2 (0.462 4-0.735 6) Y =5.453 7+ 1.937 2 x -
+ Pyridalyl +TPP  0.744 4 (0.572 7-0.967 6) Y =5.216 5+1.688 5 x 0.78
+ Pyridalyl +PBO  0.497 6 (0.378 0-0.655 1) Y =5.479 4+1.581 8 x 1.17
Pyridalyl + ;EM 0.715 0 (0.526 6-0.970 9) Y =5.204 1+1.401 1 x 0.82
R 60 2015
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