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INTRODUCTION 

The brown planthopper, Nilaparvata lugens, Stal (BPH) 
and the white-backed planthopper, Sogatella furcifera, Hor-
vath (WBPH) are still keeping status as serious destructive 
insect pests on rice in rice-growing countries in Asia.1,2) And 
insecticides are playing an important role as major control 
measures as well as varietal resistance and cultivation method 
and so forth. 

 Development of insecticide resistance in these long-distance 
migratory rice planthoppers has been documented in Japan. 
BPH has been developing insecticide resistance for the or-

ganophosphates and carbamates after the late 1970's.3,4,5,6)
WBPH has been also developing insecticide resistance after 
the late 1980's as well.7,8)

The earliest topical LD50 of BPH and WBPH in the tropics 
were determined by Nagata and Masuda9) for the Philippine, 
Thai and Taiwanese populations in 1977. It was reported 
that those hoppers collected from the tropics, especially from 
Thailand was generally more susceptible than the Japanese 

populations. Endo et al. 10> reported that there was no 
significant difference on the topical LD50 of BPH and WBPH 
between Indonesian and Japanese populations for the organo-

phosphates and carbamates in 1988. However, there are 
only few other reports comparing insecticide susceptibility of 
those hoppers collected in Japan and Southeast Asian coun-
tries. In this report, we described insecticide susceptibility of 
BPH and WBPH collected from Southeast Asia during 1989-
1992. 

MATERIALS AND METHODS 

The planthoppers were collected from Japan, Vietnam, 
Malaysia, and Thailand. More than 50 females and appro-

priate number of males were collected for each population. 

The collection sites and date are shown in Table 1. The 
insects were multiplied on the rice seedlings (Variety: Reiho) 
at 25°C under 16 hr photoperiod. Topical application was 
conducted by anaesthetizing the insects with carbon dioxide 

and treating individual insects topically with 0.05 pl of 
acetone solution of insecticides by micro-topical applicator 

(Burkard). Treated insects were maintained in a plastic 
box (11X8X3.3cm) and fed with rice seedlings. Mortality 
was recorded 24 hr after the treatment at 25°C. LD50 were
calculated by Bliss's formula.11) Each test was carried out in 
2-4 replicates using 15 females for each concentration. The 
insecticidal tests were conducted on 3-7 generations after 
collection. When LD50 of several insecticides were measured 
on 3rd and 6th generations, the differences between these 
LD50s were less than 1. 6 times. 

 The insecticides used in this study were lindane, p, p'-DDT, 
malathion, fenitrothion, diazinon, monocrotophos, carbaryl, 
metolcarb, isoprocarb, fenobcarb, XMC (3, 5-xylyl methylcar-
bamate), propoxur, carbofuran, carbosulfan, etofenprox, 
deltamethrin, fenvalerate, and imidacloprid. Purity of these 
technical insecticides was higher than 95% except monocroto-

phos (73%) and carbosulfan (91%). 
 Rice seedling dipping method was adopted to determine 

LC50 for buprofezin12): 20% buprofezin wettable powder was 
dissolved with 0. 02% Rabiden (spreader). Rice seedlings 

(5-10cm) were dipped in buprofezin solution for 30 sec. 
After the seedlings were air-dried, their roots were wrapped 
with wet cotton. And 3-5th instar nymphs, mainly 4th-
instar nymphs, were kept with the treated seedlings in a test 
tube (2. 6 X 20 cm) at 25°C under 16 hr photoperiod. Mortal-
ity was recorded 3-6 days after treatment to calculate LC50. 
Number of insects recorded at 2 days after treatment was 
removed from the total number of insects used. 

RESULTS AND DISCUSSIONS 

1. BPH 
 Topical LD50 for BPH collected from Malaysia in 1989-

1990 and Japan in 1989 were shown in Table 2. There was 
no significant difference in LD50 of the tested insecticides 
between the two Japanese populations (NA, FU). LD50 of 
organophosphates and carbamates for these Japanese popula-
tions mostly coincided with those reported by Hirai (1994)13) 
for BPH collected on another location of Japan in the same 

year. LD50 of malathion for the Malaysian populations (SP, 
BB, AS) were significantly larger than those for the Japanese 

populations (NA, FU) with 7.4 times difference in LD50 
averaged for each country. LD50 of diazinon and carbosul-
fan for the Malaysian populations (SP, BB, AS) were also 
slightly larger than those for the Japanese populations (NA, 
FU). But LD50s of the other insecticides were almost the 
same between the Japanese and the Malaysian populations 
with difference in LD50 less than 2 times. However, LD50* To whom correspondence should be addressed. 
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of malathion, diazinon and etofenprox8) for the Indonesian 

population (Bogor) determined in 1988 were 1/12-1/5 times
as large as those for the 1989 Malaysian populations (SP, BB, 
AS). This remarkable difference may suggest that BPH 
migration between Indonesia and Malaysia is not frequent.

 LC50 of buprofezin determined by the rice seedlings dip-

ping method12) was 3. 4-15 ppm (Table 2). 
LD50 for BPH collected from Japan, Vietnam and Thailand 

in 1992 were shown in Table 3. LD50 of malathion for the 
Japanese population (KU) was almost the same with those for 
northern Vietnamese populations (HH, HA). LD50 of 
malathion for the Japanese (KU) and northern Vietnamese 

populations (HH, HA) were significantly smaller than those 
for the southern Vietnamese (TG, HG) and Thai (TH) popu-
lations. However, LD50 for the other insecticides were almost 
the same among these three populations. 

 Nagata and Masuda9) reported in 1977 that LD50s for the 
tested organophosphates and carbamates, except for metol-
carb, of the Thai population were remarkably smaller than
those of the Japanese population. However, LD50 of the 1992 
Thai population (TH) were almost the same as those of the
1992 Japanese population (KU). Furthermore LD50 of TH 

population for malathion was lager than those of KU popula-
tion. Patterns of insecticide susceptibility of BPH in 1976-
1977 and 1988-1992 were shown in Fig. 1. LD50 of malath-
ion, fenitrothion, diazinon and carbaryl for the 1992 Thai 

population (TH) were 21, and 12 times as large as those 
reported by Nagata and Masuda9) for the 1977 Thai popula-
tions, respectively. It indicates obviously that BPH in 
Thailand has developed remarkable insecticide resistance to 
organophosphates and carbaryl during 1977-1992. 

2. WBPH 
 Topical LD50s for WBPH were shown in Table 4. Nagata 

and Masuda9) determined the earliest topical LD50 for the
Thai populations of WBPH in 1977 and found LD50 of 

p, p'-DDT and organophosphates were significantly smaller
than those determined for the 1976 Japanese population (1/24 
times, 1/5-1/12 times respectively). Endo et al.10) also 
determined LD50s of the 18 insecticides for Indonesian popu-
lation (Bogor) in 1988 and comparison with the 1988 
Japanese population showed higher susceptibility of the In-
donesian population for p, p'-DDT (1/5 times) again with 
other 17 insecticides being equal each other. LD50s of 
malathion for the 1989 and 1990 Malaysian populations 

(SPW, ASW) were significantly (4 and 7 times) larger than
those for the Japanese population (FUW) with the LD50 of 
the other insecticides being not different among these three 

populations. 
 LD50 of organophosphates and carbamates for the 1989 

Japanese populations of WBPH were 17-28, 7-9 times as 
large as those determined in 1976 by Nagata and Masuda,9)
respectively. As reported in Japan, WBPH had not shown 
any sign of resistance development until 1980. 9 But, it has 
developed marked resistance between 1980 and 1984.7,8,13)
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Also in China, Mao and Liangl4) reported LD50 of 11 insecti-

cides for Chinese populations determined in 1987-1991 were 

almost equal to those determined in Japan in corresponding 

years. Patterns of insecticide susceptibility of WBPH in 

1976-1977 and 1989-1990 were shown in Fig. 2. The 1989 

and 1990 Malaysian populations showed increase in LD50 by 

52-340 times for the organophosphates, 4-15 times for the 

carbamates and 52-66 times for p, p'-DDT as compared with

the earliest topical LD50 determined for WBPH in the tropics 

with the 1977 Thai population.9) Thus it is evident that 

WBPH has developed remarkable insecticide resistance to 

organophosphates, carbamates and p, p'-DDT in the tropics

as well. 

 When the results on these two hopper species are over-

viewed, the tropical populations of these hoppers seems to 

have developed remarkable degree of insecticide resistance

Fig. 1 Variation of insecticide susceptibility of the brown planthopper. 

Table 4 Insecticide susceptibility of the white-backed planthopper collected from Japan and Malaysia 

in 1989 and 1990. 

1) 95% fiducial limits were shown in parentheses. 2) Figures were shown slope of regression line. 3) not 

tested. 4) 3, 5-xylyl methylcarbamate. 
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between the 1970's and the 1990's provided that all of the 

Thai, southern Vietnamese and Malaysian populations form 

a single population, the tropical population. We may have 

to change the conventional concept that BPH and WBPH in 

the tropics are generally more susceptible to insecticides 

compared with those in temperate regions due to less chance 

of exposure to insecticides in tropics. 
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Fig. 2 Variation of insecticide susceptibility of the white-backed planthopper. 
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要 約

東 南 ア ジ ア で 採 集 した トビ イ ロ ウ ン カ と セ ジ ロ ウ ン カ

の殺 虫 剤 感 受 性

遠藤正 造, 鶴 町 昌市

1989～1992年 に東 南 ア ジア と 日本 で採 集 した トビ イ ロ ウン

カ とセ ジ ロウ ンカの感受 性 を比較 した. トビイロ ウン カ: 1989, 

1990年 に採 集 したマ レー シア個 体 群 の マ ラ ソン感 受 性 は 日本

の それ の約1/7と 低 く, ダ イア ジ ノン, カル ボスル フ ァン感受

性 も若干低 い傾 向 が認め られ た. また1992年 の検 定結 果 では, 

べ トナ ム南部 及び タ イ個体 群 のマ ラ ソン感受 性 は, 日本及 びベ

トナ ム北部 の それ よ り若干 低 か った. しか し, 他 の薬 剤 に対す

る感受 性 は これ らの個 体群 間 で大 きな差 は なか った. セ ジ ロウ

ンカ: 1989～1990年 個 体群 の薬 剤 感 受 性 を比較 した結 果, マ

レー シ ア個 体群 のマ ラ ソン感 受 性 は 日本 の そ れ の約1/6と 低

か った. しか し, 他 の薬剤 に対 す る感 受性 は これ らの個 体群 間

でほ とん ど差 はなか った. また, 熱帯地 域 にお いて もこれ ら2種

の ウ ンカは1977～1992年 の間 に各種 薬 剤 に 抵抗 性 が発 達 した

こ とが確 認 され た. 


