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Incidence of Insecticide Resistance in the White-Backed Planthopper, Sogatella furcifera HorvATH
(Homoptera: Delphacidae) to Organophosphates. Akio Hosopa (Hiroshima Prefectural Agri-
cultural Experiment Station, Higashihiroshima, Hiroshima 739-01, Japan). Jpn. J. Appl. Ent.
Zool. 33: 193-197 (1989)

A high level of resistance to organophosphates has evolved in the white-backed planthopper
(WBPH), Sogatella furcifera HorvATH, as topical LDsg values were monitored from 1985 to 1987 and
compared with a reference laboratory strain. The seven filed strains collected in Hiroshima Pref.
from 1985 to 1987 showed high levels of resistance (9- to 37-fold) to organophosphates (fenitrothion,
malathion, fenthion and phenthoate) and low levels of resistance (2- to 3-fold) to carbamates (carbryl
and BPMC). The two strains collected on the East China Sea during 1986 also showed similar
levels of resistance, suggesting resistance development in migration origin of WBPH. Field trials
were conducted during 1986 to evaluate the effects of three conventional insecticides used against
WBPH in relation to insecticide resistance. Malathion dust and fenitrothion dust applied at rates
of 0.9 kg a.i./ha and 0.6 kg a.i./ha, respectively, were not effective reflecting resistance development
against organophosphates. BPMC dust, however, applied at 0.6 kg a.i./ha provided perfect control.
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Table 1. Tested strains of the white-backed planthopper

No. of hoppers collected

Strain Location of collection Date of collection

S Hachihonmatsu, Hiroshima Early Sept., 1980 200300

Hce ’85 Hachihonmatsu, Hiroshima Mid- July, 1985 500-600

ECI ’86 East China Sea June 29-30, 1986 83
(31° N, 125-126° E)

EC II ’86 East China Sea June 30-July I, 1986 93
(29-30° N, 125-126° E)

Tk ’86 Takehara, Hiroshima Late July, 1986 200-600

Ys ’86 Yasuura, Hiroshima Late July, 1986 200-300

He ’86 Hachihonmatsu, Hiroshima Mid- July, 1986 200-300

Kw ’87 Kawajiri, Hiroshima Early July, 1987 100-200

Hc 87 Hachihonmatsu, Hiroshima Early July, 1987 100-200

Ty *87 Toujou, Hiroshima Early July, 1987 100-200

CDOEA~5 BRPEDPBEE R L v, KB 108ED 3 K1E &
LTz, BFEHID LDso 1813, Buss ©7°r £y ki (Buiss,
1935) iIc X > CHME L7, AHEY A& B —3 2 — 1A
DIRETRIC X 2 BZO REIZE, Bk 1:1 ok
BIRE Az,

BV w v et 5 BEERAhE BRI 1986 4E8 A 6
AR (IR B IREL B AARRET) CEHfE L7z,
WA O Bk 2~3 WS TR T h - ko, RBRKE
1X05am3XHEL,8H6HICITY B (3%),
7 == bharFEUmA (2%) & BPMC B A 2%) & =
NZh 3 kg/10a DEE ©HTHR FEIBE L VT
M Ule, LEMERESHAAER, 861 B%E 5H%
A KPS D 20 T > W THT» 72, BRI RIY <,
IR SN TR S LT RERY CIEE L, BhBRghs
DHEE, R TRD I IEBEREIC & - 72,

%ﬁ&@%i) (4%5@@(2@)

mz:(ﬁ@w‘c P \lennt) oo
EEFERK (ﬂ@lZ@%ﬁ) N (ﬁ%i_ﬁib@o)) %

A Bl 3 AT 3k

i ES

1985 4R 7 AIC IKESIRCBRE L ¥ r Y > H © He
"85 R X 5 KRB AHI D LDso fE% Table 2 12575
L7z, TOFRMICKT % fenitrothion, malathion 75 & @
HHEY »HD LDso fHIX, S Z#HD LDso fHic o 14~
37THEcdh-o7z, LaL, WMUAEHY L%l @ diazinon &
propaphos ¢ LDso fHiE S & # D LDso [ED 4~5 %G,
BEMIRT AN E oz, —F, carbaryl, BPMC 7¢ &
DI =32 — MEIO LDso fEIF S R 2~3 {5181 ©
% o7z, Propaphos * carbaryl 75 ¥ DAY LKL H—
oS A — PRIDIREIE D LDso fHIE, S RO 2~415TdH

277,

Table 2. Insecticide susceptibility of marcropterous
females of the standard strain (S strain) and the
Hc ’85 strain of the white-backed planthopper

LDso 1g/g
Insecticide
Se) Hc 85"  Fukuoka®
Fenitrothion 1.4 51.2 (36.6) 0.7
Malathion 4.1 57.8 (14.1) 1.9
Fenthion 2.1 40.9 (19.5) 0.8
Phenthoate 2.4 70.9 (29.5) 1.8
Diazinon 3.8 18.2 ( 4.8) 2.1
Propaphos 1.6 5.6 ( 3.5) —
Carbaryl 1.7 3.5 (2.1) 0.6
BPMC 2.9 7.9 ( 2.7) —
MTMC 2.9 6.5 ( 2.2) 1.4
MIPC 2.4 5.8 ( 2.4) 0.9
Propoxur 0.8 2.3 (29 0.3
Propaphos+Carbaryl (1: 1) 2.2 4.2 (1.9 —
Fenthion-BPMC (1: 1) 2.4 9.7 ( 4.0) —
Phenthoate+Propoxur (1:1) 1.3 2.3 ( 1.8) —

@) S strain was collected at Hachihonmatsu, Hiroshima
Pref. in 1980 and reared without any insecticide treat-
ment over 55 generations.

b) Values in parentheses are resistance ratios (LDso of
He ’85 strain/LDsg of S strain).

® Data of the Fukuoka strain are quoted from Furupa
and Nacarta (1969).
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{Z3%t9 % fenitrothion & malathion @ LDso i 1% S B
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A — MO LDso I S B D 2~31%, A r=n
A FHID etofenprox @ LDso i 13 S Zfkic Ho 1~2 fi%
Thole, IREWRTEE Lz Tk 86, Ys’86 & Hc 86
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Table 3. Insecticide susceptibility of macropterous females of the white-backed planthopper collected in 1986,
Hiroshima Pref. and the East China Sea

LDso (pglg)®

Insecticide
Sh) EC1°86 EC I1°86 Tk ’86 Ys ’86 HC ’86
Fenitrothion 1.4 27.4 (19.6) 16.6 (11.9) 40.0 (28.6) 39.5 (28.2) 38.5 (27.5)
Malathion 4.1 27.5 ( 6.7) 17.3 ( 4.2) 56.1 (13.7) 63.6 (15.5) 35.7 ( 8.7)
Fenthion 2.1 — — 39.6 (18.8) 22.8 (10.9) 26.6 (12.7)
Phenthoate 2.4 — — 48.3 (20.1) 50.3 (21.0) 39.8 (16.6)
Diazinon 3.8 18.5 ( 4.9) 10.6 ( 2.8) 16.0 ( 4.2) 17.6 ( 4.6) 13.6 ( 3.6)
Propaphos 1.6 5.2 ( 3.3) 3.6 ( 2.3) 4.5 ( 2.8) 5.5 ( 3.4) 4.0 ( 2.5)
Carbaryl 1.7 2.5 ( 1.5) 3.7 (2.2) 2.3 (1.4) 2.5 ( 1.5) 1.5 ( 0.9)
BPMC 2.9 6.4 ( 2.2) 6.8 ( 2.3) 5.5 ( 1.9) 6.1 ( 2.1) 6.2 ( 2.1)
MTMC 2.9 6.1 ( 2.1) 54 ( 1.9) 5.5 ( 1.9) 54 ( 1.9) 3.8 ( 1.3)
Propoxur 0.8 1.8 ( 2.3) 2.2 (2.8) 1.6 ( 2.0) 1.5 ( 1.9) 1.4 ( 1.8)
Etofenprox 0.8 1.5 ( 1.9) 0.9 ( 1.1) 1.9 ( 2.3) 1.7 ( 2.1) 1.4 ( 1.8)

a) Figures in parentheses indicate resistance ratios (LDso of each strain/LLDsg of the S strain).
b) See footnote a) in Table 2.

Table 4. Insecticide susceptibility of macropterous females of the white-backed planthopper collected in 1987,

Hiroshima Pref.

LDso (pg/g)®

Insecticide
SP Kw ’87 Hce ’87 Tj 87
Fenitrothion 1.4 26.5 (18.9) 37.9 (27.1) 32.6 (23.3)
Malathion 4.1 36.0 ( 8.8) 65.8 (16.0) 35.1 ( 8.6)
Phenthoate 2.4 50.8 (21.2) 35.0 (14.6) 55.0 (22.9)
Diazinon 3.8 16.2 ( 4.3) 11.3 ( 3.0) 16.3 ( 4.3)
Carbaryl 1.7 2.3 ( 1.4) 3.1 ( 1.8) 2.3 ( 1.4)
BPMC 2.9 7.7 ( 2.7) 54 ( 1.9) 5.6 ( 1.9)
Propoxur 0.8 1.5 ( 1.9) 0.9 ( 1.1) 1.5 ( 1.9)

2) Figures in parentheses indicate resistance ratios (LDsg of each strain/LDsg of the S strain).
b) See footnote a) in Table 2.

Table 5. Evaluation of insecticides against the white-backed planthopper in Higashihiroshima, 1986

Insecticide®>  Formulation

No. of hoppers/20 hills

Before treatment

1 DAT®

Corrected relative

5 DAT infestation®

Nymph Adult Nymph Adult Nymph

Adult 1 DAT 5 DAT

344.3

Malathion 3% dust 9.3 46.0 4.0 148.7 6.3 12.4 43.9
Fenitrothion 2%, dust 420.7 6.7 17.0 6.7 27.3 2.0 4.8 6.9
BPMC 2%, dust 358.0 11.3 0.0 0.0 54.7 0.0 0.0 14.8
Untreated — 328.0 4.3 373.7 6.7 329.3 2.7 100.0 100.0
2) Applied on August 6.
b) DAT=Days after treatment.
o e TaxCo
Corrected relative infestation== x 100.
Ty xC,

T'v: No. of hoppers before treatment, Ty : No. of hoppers after treatment, Cy,: No. of hoppers in untreated check before
treatment, Ca: No. of hoppers in untreated check after treatment.
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