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Resistance Patterns in the Rice Brown Planthopper, Nilaparvata lugens STAL (Hemiptera :
Delphacidae), after Selection with Carbaryl and Propoxur. Tatsuo Kassa1 and Kozaburo OzAxr2
(Kagawa Agricultural Experiment Station, Busshozan-cho, Takamatsu, Kagawa 761, Japan). jap.
J- appl. Ent. Zool. 28 : 2024 (1984)

A rice brown planthopper population (T population) collected in rice fields of Takamatsu
City, Kagawa Prefecture in October 1979 was selected in the laboratory with carbaryl or pro-
poxur for 12 successive generations. Compared with the initial LD levels of the parent popula-
tion (T population), the carbaryl-selected strain (Rc) developed a 4-fold resistance to carbaryl, 2 to
4-fold resistance to most of the carbamates tested and also to the organophosphorus insecticides,
dimethylvinphos, tetrachlorvinphos, monocrotophos, propaphos, fenthion, pyridaphenthion, EPN,
disulfoton, malathion, dimethoate, phenthoate and mecarbam while the susceptibility to diazinon,
cyanofenphos and isoxathion remained unchanged. The propoxur-selected strain (Rp) acquired
a 5-fold resistance to propoxur, 2- to 4-fold resistance to the other carbamates tested and 2- to
11-fold resistance to dimethylvinphos, propaphos, isoxathion, EPN, disulfoton, malathion, dimeth-
oate, phenthoate and mecarbam while the LDj, for monocrotophos, fenthion, fenitrothion
remained practically unchanged. The two selected strains were slightly less susceptible to pyre-
thrins and organophosphorus fungicides such as IBP and edifenphos. Rc and Rp strains showed
a resistance pattern relatively similar to that of the T population, indicating that resistance
factor(s) did not vary during the 12 generations when the rice brown planthopper population
which had acquired a certain level of organophosphorus and carbamate resistance was contin-
uously selected with carbaryl or propoxur.
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Table 1.

Chemicals tested

Topical LDgy values of carbaryl-selected strain (Rc) and propoxur-
selected strain (Rp) of the rice brown planthopper

‘ Viﬂ?w (ug(gi‘m

Rec strain Rp strain T population?) LE straina)
Naled 121 301 77.4 6.40
Dimethylvinphos 47.6 56.9 12.8 2.47
Tetrachlorvinphos 53.6 44.1 25.3 3.40
Monocrotophos 22.2 5.58 6.26 0.80
Propaphos 45.8 35.7 12.6 2.59
Fenthion 558 140 139 4.63
Fenitrothion 410 186 232 10.8
Diazinon 113 168 86.4 10.0
Isoxathion 96.9 204 82.1 15.9
Pyridaphenthion 42.0 24.6 13.5 4.52
EPN 3,077 10,176 904 52.2
Cyanofenphos 9, 564 19, 656 10, 629 25.1
Disulfoton 134 107 40.5 6.19
Malathion 872 570 285 9.37
Dimethoate 129 97.1 32.5 11.6
Phenthoate 398 351 95.6 15.2
Mecarbam 47.9 44.9 13.9 4.08
Trichlorfon 722 656 438 154
Carbaryl 23.4 20.9 6.13 0.85
MTMC 30.2 27.2 9.85 2.41
MPMC 22.2 36.6 13.8 1.35
Isoprocarb 30.9 41.4 10.1 2.07
BPMC 33.8 89.4 14.9 1.61
Propoxur 20.3 26.4 4.85 0.27
XMC 32.3 31.2 13.2 1.54
Methomyl 11.4 23.3 5.08 0.58
Pyrethrins 10.3 10.0 5.30 2.02
IBP 966 1,124 538 724
Edifenphos 164 500 120
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Fig. 1. Cross-resistance ratios of Rc and Rp strains of

the brown planthopper as compared with T
population. 2} (LLDgy of Rc or Rp strains)/(1.Ds
of T population).

carbaryl < 12 H{UIFEMIK L T2 bhie Re KT
(%, carbaryl 1=kf4% LDso v T AR CH T 165
MWKk Uteo Ml 7 — 34— b FICKF2 LDso 4
2~A B Lo, isoprocarb 1ok % LDso DBEAFE
BE L, L6fEDRTH 1o HAHEY v F|o dimethyl-
vinphos, tetrachlorvinphos, monocrotophos, propaphos,
fenthion, pyridaphenthion, EPN, disulfoton, malathion,
dimethoate, phenthoate s J {8 mecarbam = %}-3 % LDso
{ 2~5 59K U1, LA U diazinon, isoxathion is } OF
cyanofenphos Z%}-4 % LDso 1 T KR E ORICIz & A
FEMNRY VY, naled, fenitrothion 4, trichlorfon o
A2 LD DBARE L 1.6~1.8 % & [EEIHIKA -
7eo Elo, HEY vROREK (IBP L edifenphos) X
pyrethrins o3 LC 43T LDso OEIKA AR Bt

propoxur T 12 MK U Rp Affex, TEMAE
BEICH T, propoxur %45 LDso 255 5L A L
1o T ORFEOES carbaryl, MTMC, MPMC L XMC
X3 % LDso OAKFEEL Re R LFARBED 2~4
¢k » 7z, —Jj isoprocarb, BPMC L methomyl jZ 3%}
+% LDso ik Re REOHH L O KX WKL, Thr

3.0, 6.0KIV4.65TH -7,

Rp % #t © monocrotophos, fenthion i X ¢* fenitro-
thion (2Xf-+ 2 LDso (X THEERE L AL B Tch - 7on
o> % < DAY FICKT 2 LDso (3K Lce 2
B,
thion, cyanofenphos ! trichlorfon Z%f-32 LDsy 34
KRR ILEA - 2225, dimethylvinphos, propaphos, iso-
xathion, EPN, disulfoton, malathion, dimethoate, phen-
thoate » mecarbam 2535 LDso 12 2 fi51) K L,
EPN (oxt42% LDso (1 1154 A L 720

Z DS TIL pyrethrins & A5 B v v BB Koo IBP
1AL LDso i34y 25 L, 06 v RRE
flo> edifenphos joxf L ik 4 f%50iio> LDso 8 AA K
Y I AN

naled, tetrachlorvinphos, diazinon, pyridaphen-

5 %

BBY vAlE N~ 2 = PRIEGEREO P e R
v v (T{EARE) % carbaryl #F 7-(% propoxur (2T 12
ik L2 5l Re 35X 08 Rp B, pia
LIck o, BELIRD —S2— Fflicxt+2 LDs
EVBEAEE L DK L7 COBN, &A— 341
k3% LDso il AREIE 1L Re ¥ X Y Rp A#EH
THRIcH, Rp RIS 2B ARE L, Re ZfiL v 4
Rk E CHAIA A S AT,

WA T, &L OHERY vk 25 LDso ff
LBBEETEL DA L, 2084, Re RH T LDs
(HORIRREED 7 — % 4 — +F| & AT L OB
U fA% b, —~F, Rp R#ficit LDy i
JERBREDL ) — 24— PRI D REVHEREY VHIZEL
TA e~ Tz, DI &L carbaryl & propoxur & Tl
BEATRCHAET 2R T o T 2 FRICEV--0 5
ST EERFERL TV 5,

Fig. 2 11 Rc 5 X 0 Rp BRI R#H (LE H6)
CRT AL TH B BURAGRE(T) nEbitkLr L
ELEEN LS EL B DAY, Re Hffilt carbaryl (o
28 oML 2 L, o Hh— 3 — FHICE 13~
TAfS OB AR L, ABY vAlcx3 2 85 61t
IR ERHIR T A X 7o A RA K bhfc, cyanofenphos (=
AT HEPELE TR & @ERS0 3815 Th - 12
%%, fenthion, EPN ) malathion -3 288HitEHIT
SO~121fE L e h, TG L D ELLE» - 1
Rp Rt propoxur 2 96 fi5 4 OF v X VIR M: 2%
L7z BPMC i3 2Muit e b # 56 f5 & 5 <, Mo
H o3 2 — PRI TI~A0 FEOWBIME AR U2 D

NI | -El ectronic Library Service



Japanese Soci ety of Applied Entonol ogy and Zool ogy

FEA Ry v hDh—3 AL BRI RHIER

Rc strain

23

Rp strain Parent (T) population

T

Naled
Dimethylvinphos
Tetrachlorvinphos
Monocrotophos
Propaphos
Fenthion
Fenitrothion
Diazinon
Isoxathion
Pyridaphenthion
EPN
Cyanofenphos
Disulfoton
Malathion
Dimethoate
Phenthoate
Mecarbam
Trichlorfon
Carbaryl
MTMC

MPMC
Isoprocarb
BPMC
Propoxur

XMC

Methomyl
Pyrethrins
1BP

Edifenphos

=TT

L —

1 [ S |

13 .

PR

2 51020 50 200
100 500

2 51020 50 200
100

2 51020 50 200
100 500

500

Resistance ratio®

Fig. 2.
hopper based on the 1.Dg, values
the laboratory.
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