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Resistance ratio (¥ fEs)

Generation selected (fC#D

[ — ~ Carbaryl ~ carbofuran ~ malathion Fl monocrotophos 338 i % # R & 1 {4 LCho 2 Hififi o
Fig. 1. Changes in resistance ratio (LCs of resistant individuals compared with LCso
of suscepfible parent) by selection with carbaryl, carbofuran, malathion and

monocrotophos.
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Table 1. Aliesterase activity in whole body extracts of brown planthoppers selected by
mixed insecticides through 8 generation toward «- and #-naphthyl acetate?

Strain

re-naphthyl acetate
(= mole/10 min/female)

/A-naphthyl acetate
(2 mole/10 min/female)

Susceptible 0.29--0.02

CaMa 0.31--0.03
CabMa 0.26+0.01
CaMo 0.28+0.06
CabMo 0.322:0.04

0.18--0.02
0.15:£0.03
0.17+0.02
0.19+£0.03
0.24+0.01

1) Each test was done with extracts of 15 adults. Values are means of 8 replications

- S.D.
CaMa=carbaryl+malathion
CabMa = carbofuran +malathion

CaMo=carbaryl+ monocrotophos
CabMo=carbofuran + monocrotophos

T AR A R BB SR ph AR R Ak 8 A UL {CH: JLNE ER NS HERY malaoxon J carbofuran 2
Table 2. Sensitivity of AChE in whole extracts of brown planthoppers selected by
mixed insecticides through 8 generation to malaoxon and carbofuran®

Strain Vs “Teohen
Susceptible 1.28 1077 2.28x107®
CaMa 1.42%x1077 2.61x108
CabMa 1.561 %1077 2.53x 1078
CaMo 1.33x1077 2.45x1078
CabMo 1.25x1077 2.33x10°8

1) Each test was done with extracts of 30 adults. Values are means of 4 replications

+ S8.D.
CaMa=carbaryl+malathion
CabMa = carbofuran +malathion

CaMo = carbaryl+ monocrotophos
CabMo = carbofuran + monocrc : phos



64

Fig. 3.

EYRERGETIF0ES 11 (1988)

(n) ]
100 100
] S5 Ma2
(N=60) (N=60)
50 1 50 7
)
i
= ol , oLl :
~ 5 10 5 10
o 100 100
9
q*—)- Ma4 Mag
2 (N=60) (N=60)
2 50 50 4
My
0 JHFLH . ' 0 r—J_H—”TI‘L—H :
5 10 5 10
u mole @ -NA/1Omin/female
() .
1007 100
) Ma2
H (N=y o) (N=60)
50 50
~
R
=
A U T 1 O 1 T
5 1. 0.5 1.0
2100 100
=
=
g May Mag
G .
50 (N=60) 50 (N=60)
1
0 T T 0 T s
0.5 1. 0.5 1.0

Insensitivity of AChE, Vi/Vo

(A) and (B) frequency distribution of aliesterase activity toward-naphthyl
acetate of different generation of 2nd, 4th and 8th in female adults of
brown planthoppers selected by malathion and carbofuran, respectively,
(C) and (D) are frequency distribution of AChE sensitivity to malathion
and carbofuran respectively, of different generation of 2nd, 4th and 8th in
female adults of brown planthoppers selected by malathion and carbofuran,

respectively.
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ABSTRACT

Wang, S. C,, Ku, T. Y. and Chu, Y. I 1988. Resistance patterns in the brown
planthopper Nilaparvata lugens (Homoptera: Delphacidae) after selection
with four insecticides and their combinations. Plant Prot. Bull. 30 : 59—67.

Malathion-selected and carhofuran-selected strains developed 7.2 and 8-fold
resistance to malathion and carbofuran, respectively, within 8 generations. The
frequency of individuals with high aliesterase activity was increased gradually
in each generation selected by carbofuran. Strains selected suscessively by
carbaryl + malathion, carbofuran + malathion, carbaryl + monocrotophos and
carbofuran + monocrotophos over 8 generation period, the LCs, values were the
same as that of original susceptible strains.

Key words: resistance level, selection, acetylcholinesterase, aliesterase.





