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Role of general esterases in deltamethrin resistance ‘mechanism of di-
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General esterases were analysed quantitatively and qualitatively to see their role in deltamethrin resistance
mechanisms of the diamondback moth, Plutella xylostella L. Selection with 0.1 g of deltamethrin in each gen-
eration induced the moth to decrease susceptibility to the insecticide and to increase esterase activities of the
fourth instar larvae. Both characters were highly correlated so that the correlation coefficient (r) between LD
(ug) of deltamethrin and esterase activities (WM/min/jug) was 0.9918 (P=0.0082). Nondenaturing PAGE (6%)
separated 17 esterase bands from the whole body extracts of the fourth instar larvae. Deltamethrin-selected po-
pulations had fewer esterase bands than had the unselected. Four esterase bands (E3, E4, E11, and E13) were,
however, specific to deltamethrin-selected populations.

KEY WORDS Diamondback moth, esterase, deltamethrin, resistance mechanism, electrophoresis
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Table 1. Toxicities of deltamethrin against fourth in-

star larvae of deltamethrin-unselected and selected
populations in P. xylostella
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Table 2. Esterase (EST) activities in fourth instar lar-
vae of deltamethrin-unselected and selected populations
in P. xylostella

EST activities (UM/min/pg)

+ 1
Populations' N LDs,(ug) 95% FL Slope+SE RR’ Populations N (mean + SE)
S1 140 044 0.15- 2.94 0.79+0.23 1.00 s1 25 12.30+4.11a°
S2 140 0.68 0.22-22.04 0.84+0.32 1.55 S2 13 15.77+2.29a
R1 312 178 129- 2.87 1.88+£037 4.05 R1 25 24.71+5.26a
R2 326 493 3.12- 9.09 1.15+0.23 11.20 R2 25 82.32+16.91b

' 'S1 and S$2' represent the first and the second gen-

erations from the parental susceptible strain which had
been reared in laboratory for 14~16 generations without
any insecticide treatment.

2 'RR represents a relative ratio of LDs, of a strain to that
of 'S1' strain.

S1 population

R1 population

' 'S1 and S2’ represent the first and the second gen-

erations from the parental susceptible strain which had
been reared in laboratory for 14~16 generations without
any insecticide treatment.

® Different letters followed by means were significantly
different at 0=0.05 (LSD test).

S2 population

R2 population

Fig. 1. Electrophoretic patterns of fourth instar larval esterases in four different populations of P. xylostella.
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Table 3. Esterase (EST) band frequencies in fourth instar larvae of deltamethrin-unselected and selected
populations in P. xylostella

EST frequencies of populations’

EST # Rm SI(n=15) S2(n=15) R1(=15) R2A(n=15) x*(df=3) P ' (df=1)’ P
E1 0.18 1.00 1.00 1.00 1.00 0.00 1.000 . 0.00 1.000
E2 0.21 1.00 1.00 1.00 0.87 6.21 0.100 2.07 0.150
E3 0.39 0.07 0.00 0.00 0.87 45.10 0.000 13.42 0.000
E4 0.40 0.00 0.00 0.00 0.53 27.70 0.000 9.23 0.002
E5 0.42 0.13 0.13 0.20 0.53 8.80 0.032 436 0.037
E6 0.44 0.27 0.60 0.00 0.27 13.38 0.004 6.65 0.010
E7 0.47 1.00 0.73 0.87 0.07 34.80 0.000 10.08 0.001
E8 0.49 0.53 0.40 0.00 0.00 19.01 0.000 1826 = 0.000
E9 0.51 0.67 0.07 0.40 0.00 18.73 0.000 2.86 0.091
E10 0.54 0.20 0.27 0.27 0.00 4.79 0.190 24.16 0.000
Ell 0.56 0.00 0.00 0.07 0.00 22.09 10.000 1.02 0.313
E12 0.63 0.40 0.27 027 1.00 15.44 0.001 5.41 0.020
E13 0.69 0.00 0.00 027 0.00 16.36 0.000 3.88 0.050
El14 0.71 0.60 0.60 0.33 0.00 24.98 0.000 1192 - 0.001
E15 0.73 0.27 0.60 0.60 0.00 18.10 0.000 323 0.073
E16 0.76 0.73 0.80 0.67 0.00 3.05 0.380 11.38 0.001
E17 0.83 013 053 0.60 0.00 12.60 0.005 0.08 0.781

1 *S1 and S2’ represent the first and the second generations from the parental susceptible strain which had been reared in la-
boratory for 14~16 generations without any insecticide treatment.
‘R1 and R2' represent the first and the second generations selected in each generation with 0.1 lig deltamethrin from the

parental susceptible strain.

Chl-squa.re test for variation of the EST frequencies among four populations.
* Chi-square test for variation of the EST frequencies between unselected ('S1' and ‘S2) and selected (R1" and R2) po-

pulations.
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