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Table 1. The susceptibility, regression equation & parameter of ten strains of brown planthoppers

treated with MIPC.
) LCsy 95% o LA .| b [
Field L5 | confide 1°. | L | LCsy | SRR 7 /&Ef LCy
nfidence limi . YERS
Collected | (mg/ml) onreenee (ug/€) | Ratio* y=a+bx / (mg/ml)
Upper | Lower Sb

EL[[I(TC) 0.033 | 0.037 | 0.029 | 0.0066 | 3.30 y =2.04+1.95x 0.63 0.152
NBH(TS) 0.015 | 0.022 | 0.008 | 0.0030 | 1.50 y =3.44+1.34x 0.38 0.131
AEI(TL) 0.020 | 0.025 | 0.015 | 0.0040 | 2.00 y =2.62+1.83x 0.37 0.100
AFITCH) | 0.028 | 0.032 | 0.024 | 0.0056 | 2.80 y =2.92+1.44x 0.30 0.215
T=4I(HT) 0.058 | 0.068 | 0.048 | 0.0106 | 5.80 | y=0.80+2.38x 034 | 0.201
HIEKPY) 0.041 | 0.049 | 0.033 | 0.0082 | 4.10 y=1.52+2.16x 0.52 0.160
AYI(HsHs) | 0.023 | 0.028 | 0.018 | 0.0046 | 2.30 y =2.39+1.65x 0.38 0.228
'f'ff’aﬁ(CT) 0.014 | 0.017 | 0.010 | 0.0028 | 1.40 y=3.37+1.42x 0.27 0.112
Fub(Yo) 0.011 | 0.015 | 0.008 | 0.0022 | 1.10 y =3.68+1.32x 0.28 0.093

S 0.010 | 0.013 | 0.007 | 0.0020 | 1.00 y=3.78+1.17x 0.37 0.137

* LDsg ratio= LDsq of field strain/ LDsy of S strain
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Fig 1 : Concentration-probit regression lines of 10 strains of brown planthoppers treated with MIPC
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Fig 2 © The susceptibility, regression equation & prameter of ten strains of brown planthoppers treated
with MTMC.
LCs, 95% < | b fififE
Field LCs Confi dso 10. i LCs, LCsy | S Eea R A =0 /FE[%;ES LCyy
Collected | (mg/ml) e T (ug/E) | Ratio* y=a+bx "t o7 | (mg/ml)
Upper | Lower Sb
EL[[I(TC) 0.053 | 0.061 | 0.045 | 0.0106 | 5.89 y=2.75+1.29x 0.40 0.516
WNEE(TS) 0.012 | 0.015 | 0.009 | 0.0024 | 1.33 y=391+1.0Ix 0.42 0.227
AEI(TL) 0.032 | 0.040 | 0.025 | 0.0064 | 3.56 y =3.01+1.32x 0.43 0.305
AFITCH) | 0.045 | 0.058 | 0.032 | 0.0090 | 5.00 y=3.07+1.17x 0.33 0.554
T-3#1(HT) 0.076 | 0.096 | 0.057 | 0.0152 | 8.44 | y=0.88+2.19x 0.47 0.292
HIEPY) 0.054 | 0.068 | 0.039 | 0.0108 | 6.00 y=2.24+1.67x 0.33 0.312
?&E“I(HSHS) 0.022 | 0.030 | 0.013 | 0.0044 | 2.44 y =1.98+2.23x 0.54 0.085
TER(CT) 0.011 | 0.013 | 0.009 | 0.0022 | 1.22 y=320+1.7Ix 0.21 0.063
F. ujb(YC) 0.010 | 0.014 | 0.005 | 0.0020 | 1.11 y =4.01+0.99x 0.31 0.196
0.009 | 0.011 | 0.008 | 0.0018 | 1.00 y=3.88+1.17x 0.21 0.113
* LDsg ratio= LDsq of field strain/ LDs, of S strain
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Fig 3 : The susceptibility, regression equation & prameter of ten strains of brown planthoppers treated

with Hokbal.
LCs 95% e [ b
Field LCso | con d5° 1°. | LCso | LCs SRS R A /é'gf LCy
Collected | (mg/ml) [ CCICC MME | 10/& ) | Ratio* y=a+bx T (mg/ml)
Upper | Lower Sb

E[[1(TC) 0.022 | 0.030 | 0.014 | 0.0044 | 3.67 y =2.48+1.88x 0.80 0.015
NBH(TS) 0.006 | 0.008 | 0.004 | 0.0012 | 1.00 y=322+23Ix 0.33 0.021
AENTL) 0.013 | 0.016 | 0.010 | 0.0026 | 2.17 y =1.86+2.41x 0.32 0.045
AFPITCH) | 0.020 | 0.025 | 0.015 | 0.0040 | 3.33 y =1.86+2.41x 0.32 0.06
T-3#1(HT) 0.033 | 0.043 | 0.024 | 0.0066 | 5.50 y =0.34+3.07x 0.36 0.086
HiEPY) 0.017 | 0.022 | 0.013 | 0.0034 | 2.83 y=3.55+1.19x 0.29 0.197
A4 1(HsHs) | 0.014 | 0.019 | 0.009 | 0.0028 | 2.33 y=3.64+1.19x 0.56 0.165
'r‘rf%,(CT) 0.008 | 0.013 | 0.004 | 0.0016 | 1.13 y =4.06+1.03x 0.26 0.112
Fub(Yo) 0.007 | 0.011 | 0.004 | 0.0014 | 1.17 y =4.09+1.08x 0.21 0.107
S 0.006 | 0.010 | 0.003 | 0.0012 | 1.00 y =4.46+0.69x 0.25 0.434

* LDsq ratio= LDsq of field strain/ LDsq of S strain
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Fig3 : Concentratlon—problt regression lines of 10 strains of brown planthoppers treated with Hokbal.
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Fig 4 : The susceptibility, regression equation & prameter of ten strains of brown planthoppers treated
g p Y, reg q p p pp
with Azodrin.
LCs, 95% < | b fififE
Field LCsw | oonn d” 1°. .| LCso | LCso | EFEFHOEES A Egﬁj LCy
Collected | (mg/ml) onticence Mt (ug/&) | Ratio* y=a+bx T (mg/ml)
Upper | Lower Sb
Zf[(TC) | 0.076 | 0.096 | 0.057 | 0.0152 | 400 | y=274+120x | 023 | 0.891
WNEK(TS) 0.023 | 0.028 | 0.018 | 0.0046 | 1.21 y=2.45+1.87x 0.46 0.112
AEI(TL) 0.036 | 0.039 | 0.032 | 0.0072 | 1.89 y=3.16+1.18x 0.26 0.441
AFI(TCH) | 0.025 | 0.033 | 0.018 | 0.0050 | 1.32 y =2.84+1.55x 0.35 0.166
T-3#1(HT) 0.098 | 0.111 | 0.086 | 0.0196 | 5.16 y=020+2.41x 0.27 0.333
HIEPY) 0.053 | 0.071 | 0.035 | 0.0106 | 2.79 y =0.05+2.87x 0.22 0.148
A4 I(HsHs) | 0.034 | 0.038 | 0.031 | 0.0068 | 1.79 y =3.04+1.28x 0.24 0.340
TER(CT) 0.028 | 0.032 | 0.024 | 0.0056 | 1.47 y=3.52+1.02x 0.31 0.508
FUP(YC) 0.029 | 0.036 | 0.022 | 0.0058 | 1.53 y=331+1.15x 0.22 0.382
S 0.019 | 0.26 | 0.012 | 0.0038 | 1.00 y=3.58+1.11x 0.29 0.271
* LDsg ratio= LDsq of field strain/ LDs, of S strain
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Fig 4 : Concentration-probit regression lines of 10 strains of brown planthoppers treated with Azodrin.
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Fig 5 : The correlation of toxicities of MTMC, MIPC & Hokbal to 10 strains of brown planthoppers.
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Studies on the resistance of brown planthopper
(Nilaparvata lugens Stal) to four commonly
used insecticides in central Taiwan

C. P. Chang"

Summary

The brown planthopper (Nilaparvata lugens Stél) distributes throughout the temperate,
subtropical and tropical areas in the world and is regarded as one of the most serious pest insects
on rice in Taiwan. This species is very prevalent in central Taiwan, occurring 8-11 generations
annually and is more abundant in the second crop.

Among the nine areas surveyed, brown planthoppers of Hwatang strain was found to be
resistant to MIPC, MTMC, Hokbal and Azodrin. Puyen, Taichung and Tachia strains were
resistant to MTMC. The brown planthoppers of Puyen and Taichung strains were resistant to
MTMC. The brown planthoppers of Puyen and Taichung strains were shown to be highly tolerant
to MIPC and Azodrin, respectively, and the continuous use of these two insecticides might convert
the population into a resistant strain after a period of time. Strains of the other areas surveyed
remained relatively susceptible to these four insecticides. The different susceptibilities to these
four insecticides of brown planthoppers from various areas might reflect the difference in kinds of
insecticides used, the number of application, the occurrence of brown planthoppers and the
environmental conditions. There is a conspicuous correlation among the resistance levels of these
four commonly used insecticides occur in the field populations of brown planthoppers in central
Taiwan, they may have the multiresistance to these insecticides.

Vertical polyacrylamide slab gel electrophoresis was used in the study of the esterases
activity of the strains collected from various locations. There was positive correlation between the
esterases activity and the resistance level of brown planthoppers to these four insecticides. The
esterases activity is considered to be an important factor in the appearance of the resistances.

(1)Assistant, specialist, Taichung District Agricultural Improvement Station, Taichung, Taiwan, R.O.C.



