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Resistance in the Brown Planthopper, Nilaparvata lugens STAL, to Lindane. Toru NacaTa
and Shigeo Moriva (Kyushu National Agricultural Experiment Station, Chikugo, Fukuoka 833)
Jap. J. appl. Ent. Zool. 18 : 73—80 (1974)

In rice field of Saga prefecture, Kyushu, where BHC formulations had been applied fre-
quently until 1969, the brown planthopper showed remarkable seasonal fluctuation of the sus-
ceptibility to lindane in 1969-1970.
to lindane as compared with topical LDjy’s of those of the immigrant summer generation.

The autumnal generations were 14- to 19-fold resistant
The
resistant laboratory strains originating from the autumnal generations were also resistant to di-
eldrin and fenitrothion, their resistance level being>>19 times, and 6-7 times, respectively, when
compared with the immigrant summer generation. While, there was no apparent difference
in the susceptibility to carbaryl and DDT. No correlation was observed between the rate of ab-
sorption of the insecticides by the hoppers, as determined by gaschromatographic analysis, and the
resistance to lindane and dieldrin. Environmental temperature, photoperiod (shorter days)
and selection of brachypterous females had little effect in producing lindane resistant colony from
These seasonal fluctuations were con-
sidered to be due to the alternate effects of the selective pressure of insecticides and replacement of
the resistant population, which could not overwinter, with susceptible one which had migrated

from distant areas not treated with insecticides.

the susceptible immigrant hopper in laboratory tests.
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ZIEPIMTE R S X R & 0ARBIEER L O/
WO ETHELE L,
Mok & Tk

BAEZ OB T | K REHD) ST h 100 8
BlEo FE4 v o hRARERE X TRBIFD, 25°C,
16 FEHRBAOERSET #5 2K v b (g 10cm, &
X 20em) ZHV, MHEHMLE (WE: v159) 25
ZTEB L, x bzl Z2 T S ANt L
7oo BEERIVEZRE L2iE i, 1 ~4{HREF LD
DAV, f@E - sk (1969) o FEkic X b 3EE T
MR L, LD 28I UZz, fESRAIE LCix, r-BHC
DOfS, BIXOHE 95% LI EOFKREZMHER Lz, 35k
IRIEEXREIE 5 ~ 6 EXBE, AR IRERE 213
7, A5h 45~50 JHE Lz,

RO BIGHEE BT 555k : BHC A2 72133
Ptk hEq v hlEcRO P 4 BEINO DO
z, 7-BHC F/2i7F 4 v K)o % 1B D, 0.05ug
FTORFA L, WMEa5 2T 25°CIcikiE Lz, FiE

HERE : W14 B00E (8Ni 15mCi), # I AFTAH :
OV-17 (5%% a &V )LFW, AW-DMCS), PEGA (2
%% a &V VITW, AW-DMCS), # 5 AR : 180°C,
HPSALEIRE « 220°C, F + Y ¥ 4 AF# « N, 1.0kg/
cm? (§ 50 ml/Zy), FMINGEFE : OV (1oL 2%

i R

1. MEpfRBED BHC B2t

1969 4Fizix, EHEBHRC X 5 bTco RERR S
W, BESHIATE6~7 Biowlilkhi#RE L, A
M MWRRERITI > 72, T OFE, P L Tixgimlyyin i
WHRKD L BB RFITRT D b 0 BHC [R3Z
HaiE <, LDg 1 0.024pg/@ THD, TOMho 24y
BO b Db e ERZ I IEROFE TE LTI
B o 7oe THUTHE L, FIREHICHE R T 2 Hhvicd D,
BRI DIy GRS« 232, 319, BMAERM :
219, 825) ZrRENEABICEHTETORFERDSE
BRI 57 EOMBAE S, 2k & D BHC &3
MBS 572, F727 == b F A ThH BHC Li3iE

(}lh) o

RFfH] &

T IRBE N A THREE L,

T n-~F 4 5ml Tl Z kv,

— 2T,

X/ —J)b Sml,
AR R
T DA A Uiz, MR o ik NYRGEIELEEA 2.
THEREL, 5ml @ n-~F 42 THH LT hAREIRE
ZRDIz, Thhbb, WOFHTHAI v MIT5 T 4
7-BHC iz&fLyw K)o, F4RY >
it U 7-BHC & W NERHEERIL X » T&H B O s

DU

D DR Hiviz, Lo LAovoN YV ClERERi
DOREFWERITFTLAERD D> > (B LK),
FRRBDOBEBICHITZRIUEES

1969 4f 1z I AR Z FAE L 5HT,
BHC [&3ZMEDE M - ToFTRITD 4 i,
[T 15,000 BHD M4 v o2 B AFERINBLH
CHRITETOXKE X D AECRELTZOhAELDT

Hhotkd
6 F 26H i

A R5E L7 bn 1R, ZOFKRAIKATHITT 588 TR
WIR WMk WA RS M (19609)
3% # B, LDso(pg/Q) T ST x2 B % % H

EE 0.036 Y =5+1.76(X +1.45) 0.98* 3 7/1
JE R 0.065 Y =5+2.22(X +1.18) 6.52* 1 6/30

B H C H#FH 0.024 Y =543.35(X +1.62) 0.34* 2 6/28
HY G 0.152 Y =5+1.12(X +40.82) 1.01% 3 6 AT/~ 17A 4
T E, 0.102 Y =5+2.04(X+0.99) 1.26% 2 6/27
%% 0.025 Y =5+3.11(X +1.60) 0.35% 3
BB 0.013 Y =5+4.29(X +1.89) 3.75% 2

Je=trsty FFHHE 0.007 Y =5+3.62(X+2.15) 2.06* 3 [k
WA 0.022 Y =5+2.80(X +1.66) 4.77* 3
RHEM 0.035 Y =5+3.65(X+1.45) 0.97* 3
) 0.001 Y =5+4.90(X +2.90) 2.06* 2
[ 3 0.002 Y =5+5.51(X +2.76) 2.00* 2

oY L R 0.001 Y =5+6.60(X +2.87) 0.21% 2 GRS
W B 0.002 Y =5+45.92(X +2.78) 8.90 2
THB P 0.002 Y =5+4.29(X +2.62) 10.56 3

D Gtk ERRSETT, B (CERFEREEGRAET LR, #E  ERRETRTAN, REIONEREEAEA e

2) * ENvEIFER & EREORIT X2 MREDFER, Pr=0.05 THEAMSHRDONAT E2RT @E2EMUTLEL),

3)
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FEA Ry VB0 BHC HEHE 75
wxzbhi 82 EkHR BHC REHTIBEREED,
& . 15000 10000 ( 2 BA&E) 4 0.05 . 9 . . -
44 %9 0.05pg/ Q@ LRIAEDE 2 B KRICTE W LRV ECETT
] 1300 1969 Uleo ZOHWHT 3, 4 R E CRITIER Uk CHE
500 B L, WOEBKRICE - T, 0.47pg/9 LATERER
B RESILT Lz, 72721, T4l BHC #
FvE A < HF XD - T, :
ZO2EBORRE, F2HROX S, WARERD
BEMERE L, WEBEOMRTIEL K222 ViR
¥+, BHC %Mo “OzZ &0k’ oEFHE R LT
t | — BENZ LS,
VI | i n
50 5 1970 o
4 B 1969 1 1970 I
: 1 i
LDy /4 5 5
! % o ]
./‘\f*/\\,vv B l_‘I/T
VI II VII i ; 2
FUR PFRERCHETS L EA =7y H INTRERRL, ¢ )
T ENE AR R EREH . “vi v X x| vi v X X
TR LR F—O/KATER O RRZEFRE L CE W2 YA ww v s O BHC BSHEORENES) (B
B L7 TS 2 BT 5%, Wl os 3 Bl ) gizgwm@m& B B
- . - o -V 1D[R[L X TR o
ﬁi?ﬁ@f:&)ﬁﬁl—ﬁ?ﬁiﬁ)x 15%74:75> - T2 D3, 9 EL)ILA(FLC?/R I Emj: LDso @ 95% Eﬁl‘ﬁﬁ*%;ﬁ@‘o T

F U4 E, 55 EpkhTid BHC BT L <K TS 19694 :
6 MEP .33 Foa vl

4, 0. ), 0.46ug/ 9 5
T, LDy i3%heh 0.34ug/9, 0.46pg/9 27x R MG NAC A s
T, ZhiibhbhBdnEE TN TIdDD BHC - MIPC %7%|
BT, b o & b REEORC RO THS, Tibb, 84 BHC - NAC - %0 3k#l, MEP - NAC -
. . 0-FEH|, BHC - NAC - A S
BRI & » TR L 2 FRkns, b e pAATAY
2 ~ 3 im0 3R BHC izt LT 14~19 iz 1970 4% :
BESREMOR T 24U Lith b, ZOMRHIC SR MEP: 33 V74l
7B XAT7 Y7 VA, MEP - NACKHI
BHC #0134 Blichiz» TERINTWS, 8 MEP - NAC - BEORHH] (2 @)
1970 FEDF—/KETOTE T, FHRIRDHFE 9H MTMCHHI

ERAE L D/hEp otz IR 25 B Y- 2 OEk

ok RN GHRE) [Kkirs BHC & (1969~1970)

7-BHC . . . e

e Do e/ ) I S - 1 o s ERUEH

19694F 5 2 ARk Ht 0.024 Y =5+3.35(X +1.62) 0.34% 2 "69.6/28
3 4 p— — —_ — _—

4 7 0.341 Y =5+2.40(X +0.47) 2.01* 1 9/10

5 # 0.461 Y =5+2.84(X +0.34) 2.83* 1 10/22

19704 45 2[Rk & 0.055 Y =5+1.41(X +1.26) 5.01% 2 "70.7/24

3 7 0.058 Y =5+2.58(X +1.24) 1.30% 2 8/28

4 7 0.072 Y =5+1.90(X +1.14) 2.90% 2 9/22

5 7 0.470 Y =5+1.51(X +0.33) 1.81% 2 10/16
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W3k WM EITkT 5 BHC BEE (1970)

7-BHC , L
B [pGeey B R B xr o EEE &R
ERAERE (EERET) 5 2 IRk 0.068 Y =5+1.74(X +1.17) 3.95% 3 7/3
3 7 0.070 Y =5+42.27(X+0.97) 5.08* 3 8/4
4 7 0.040 Y =5+2.39(X+1.39) 4.25% 2 9/12
5 ¢ 0.051 Y =5+2.10(X+1.30) 4.75% 3 10/19
MERFRE G #% ) 2 |k HR 0.054 Y =5+2.08(X+1.31) 2.61% 3 6/30
5 7 0.049 Y =541.83(X+1.30) 3.34% 10/19
ARAE (B B OED 52 [ERR R 0.076 Y =5+1.34(X+1.12) 2.06* 3 7/3
4 7 0.079 Y =5+1.63(X~+1.11) 1.37* 8/4
5 7 0.110 Y =54-2.33(X+0.96) 0.50% 2 10/19

E D EREEW : BRBRERST LETH, BRBRNTER, ST - @RS, ANEEITER, BRI BRER

HEERIBARIRT,

2) DBMETOMAEANL, MPMC %7tk MTMC $#l&E - RN 2 ~ 4 [,
$4E BHC L OEERITT 52 (1969 4007 BHEReE )
KR LDso(g/®) R/S It B " OB ze2 EHE
F o4 Fy v E2ERE 0.026 - Y =5+2.57(X +1.58) 0.42% 3
4 7 >0.5 >19.0 — — —
5 7 >0.5 >19.0 — — —
D D T  #H2EKHR 0.041 — Y =5+1.85(X+1.39) 0.59*% 3
4 7 0.051 1.2 Y =5+3.43(X +1.30) 3.42% 3
5 7 0.036 0.8 Y =5+2.16(X +1.55) 3.71% 2
7 ==t rFFy E2EEHR 0.007 — Y =5+3.62(X +2.15) 2.06* 3
4 7 0.047 6.8 Y =5+3.32(X +1.33) 5.00% 2
5 7 0.041 5.8 Y =5+3.38(X +1.39) 15.92 3
B oty L E2ERH 0.002 — Y =5+6.60(X +2.90) 0.21% 2
4 7 0.003 1.5 Y =5+5.25(X +2.59) 7.72 2
5 7 0.003 1.5 Y =5+6.03(X +2.47) 8.17 2
T OHERER: 7= brFF ik Fs~Fs, 44 FU v, DDT X Fs~Fs
3. MEHDEPREA TORZMEH M OFERNC KT BT W2 T,
1970 SEOFE TN, ZOREREMLEO FREZ M5/ WHRRIEROT W KY) Tlk, Zh BRIk

JBERFMERT BHC b ki<, 19 5D oy
iz, Linl, DDT CliRiZ2RI3sd shi
Mot BRI LVFEDT - = buFF T, BHC
L DBEER R S, Ry 6 ~ 7 {502 RpER

iz, FHEMOKRBORELNTLC Yo TR
WK OSSR R, JERR M3 X OHR
[T D & D THVIKAIZ 2 HAT, B2WEEHOT
HEITI - 7o X OFER, MR & 5% T oMM

(FEME) T, 2 EKHR &2 o%o fitfcid BHC
BEMEIIIE L A EE S T L7 <, LDs 1% 0.05~0.1pg/
RTH-T, FHEMTOMRATHR bz X 5 ZEET
L BBNID - T2,

X SITBHMET O VBB MTOFEETH, B2 ERi
Dottt cid BHC J&FZMEIC KED B oHhinh - 7z
(F3IR),

4. BHC LIAOERICHTIRZULEH

1969 4RI )7 BT x bhvie BHC maziko BETR
K (82 mIpEH), F—oKkET 2 57z BHC K
PO 4 [k X O 5 Blh o RRVEE RO BHC DL

Dbz, Floh—/N— NROANNSY VT, T
IOZBII/ NS o7z F48R), ZORBRTIE—IT
REOPEAM X BRI OT, BEihfss Fo~Fs iz
bicoTwd, Lnl, BREAHICE > ThEFS BHC
BEZEOBIE S EFOWMO T, WTNORETT 104
REEORE Tk BHC REMHIERELTE D, THO
SO DRESHERIED 5, F5REKE L D 2 5h
A DDBTH 7=,

Wi 1969 ARICEREE Le 7 SR O MEREERIC 351 Tk
VDO EROIHIMC 317 5 HBABIR% k7=, BHC
O LDy OKE 7 o= baFt o orhs LFFLT
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HoR RREFICE DR 5BEWEE) (1969 F£HTEHTRER)

ERIEHER FE#AR  7-BHC,LDso(ug/®) H & H # 12 B
52 Epk 12 0.022 Y =5+2.19(X +1.65) 1.74% 2
B4 [ERk R 10 0.318 Y =5+1.93(X +0.50) 4.10* 2
5 Mk 10 0.286 Y =5+2.05(X +0.54) 8.94 3
LDu L, #heho BHC REZMERHE L, Wihdd
#8/ %) oo L OREERHL D BT LAREI LS - T,
7z=hRfr BN L e x FEYL B BHC #Elic oW, 54%h%
KIREEEUCHE Lo b OREBEED D DIt RT
" BHC iz%f LT LDsy T 3 fEDEBEZME R LIz &5
* e B WS TG (5% kK, 1962), LT, bed
Byl HTh AR EERD B E S hRAS DT,
e ERERHEMEE LT, TR 5 BN RE% 18
- . MO e, SRMMMTIBLT 2HREEL, X bhiR
3 [o}]
LDy(ug/ %)

#3% BHC BSME 7= btrF+VEI0s1-3Y
NWIEAEE & ORI OFERIRAMR (1969 4EEREH),

WA FRD B D, BN Y T 5 EEED
BHC L#EBE23H 5 X dwHbNDH, L OZEEIEL 7
== b FF R ERITEBRICNER T (EB3H),
5. EFLNDOERSE BHC BZHOER

TRENT ROTA AT w05, BEFAOBIET BRI
BHC cxf3 2 &% M2k 5 FEE, &RETXzo
BEBRH LNV &5, A SR DML
X BREMDS R E V. L L, EFIDULC DERZEET
ZPETAERIEZEZLLNDDT, FEA vy HOE
FTOERBLEEED D B\ D DR S NERIC X
- THET L BB6%K),
FPEHMOKBCET % BRGE ORIk ER 2 1E T
L7, 1969 EORFERKRE RAREE L BHC K
ZUHRMEMEE L, THEES BLAINORH (2 - 3%
120 g8) # 30°C e LB L, chXhxbhick
fopl (Py) % 25°C CHJES¥/okfkdE (P %
“30°C 1 R FABFER L Lz, F7z, 30°C T 2 {lifkeir
THEBE LT OhemE (P) % 25°C wd ELTH
BRICHEIES R 7okl (Py) % “30°C 2 fiHfREAEHR” &

HAEKRE Lo COEA DEZWET OBERES Shis
o7z,

bEA v B3R 2 B RBAKBCEA LD S,
WA R BV AE IR DM 5 5 DT, b L EAR D
BRE Az, BRZERREZBE ORBEED 1/2 D&
BETHEHAEL (1 Xy Nbiab 100~150 §8), #n L7z
B R RO 2R L, FEINSE HHEE 2 RN D
W L7z, 25NIHEZBE ORBLECE LTERR
& LTHRE LS, Zo%ADMEE Lz BHC &
FUSRIC R TRZ DR TR BILh - 72,

6. FHIDMIR

BHC E2Moiin s 252 AT, o
BIRT B2, BHC L5 4V R Y L ORBGEED
WaRfTIR -7 (BT8R,

MR & LCid, 1969 4417 BT o B% sk
(82 EgkR) ORREEFFRME (SR), ERMBRFEE L
T, LERER—DOKETL BN 4 ERAOBRREE
B (RFR) 2fvic, RSB HAET S %R
19 fittt, R R 16 K Th -7, ok, Httito
BHC icx9% R/S HIEFERHHM TR 205 TH - 7z,

WERERDOFEBIRE (R + HIKN) Xk OEN,
FEFFTREE (0.054g X 2588 =1.25pug) iz} LT BHC ©

W6k MESEMD BHC Btk ~0s

W OB & # 7-BHC,LDso(2g/9) T B N x2 B
BT R 0.022 Y =5+3.35(X +1.65) 1.74% 2
30°C 1 R EHE P17 0.011 Y =5+3.30(X +1.95) 0.47% 1
30°C 2 R EFEH (P2) 0.018 Y =5+3.81(X +1.74) 0.74* 1
EREHRT 0.012 Y =5+4.15(X+1.92) 1.00* 2
ST 2 ORI 0.013 Y =5+2.87(X +1.90) 3.35% 2
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78 K B O f-m A KK
BTER P 2V T HEFIOTIL (BEAL : pg/259)
EREN =
0 ﬂhﬁ hE»L OBRNE ﬁ[ﬁj[&@ %%kg‘])
RRICR) o TR no~avva B ) Hibi
B H C S 0 1.0840.10 0.114:0.04 1.19 100.0 0.02
0.5 0.23+0.03 0.10-:0.01 0.33 27.7 0.20
1.0 0.08-:0.02 0.08-£0.01 0.16 13.4 0.25
R 0 1.1540.05 0.03::0.02 1.18 100.0 0.01
0.5 0.27+0.05 0.09--0.01 0.36 30.5 0.23
1.0 0.12-40.02 0.064+0.01 0.18 15.3 0.37
FANF Yy S 0 1.37+0.05 0.0540.02 1.42 100.0 —
0.5 1.034:0.07 0.07+0.02 1.10 77.5 0.02
1.0 0.95+0.11 0.06-:0.01 1.01 71.1 0.03
6.0 0.13+0.03 0.04:£0.01 0.17 12.0 0.14
R 0 1.2740.08 0.0740.03 1.34 100.0 —
0.5 1.13::0.08 0.1740.01 1.30 97.0 0.03
1.0 0.93:£0.02 0.1740.01 1.10 82.1 0.06
6.0 0.2240.02 0.12+0.01 0.34 26.0 0.17

HERE» S OEINE 3 REDTE LS. D. Sk X b ol ElT 1~2 73

979% (S), 94% (R), F 1 kYT 1149 (S), 107
% (R) VC“X;)O fCo

BHC o4, #FE»HORIRE, difkis» Sodht
B/Ld S, R ROMT ZRITA LN -7,
N Y Th FERRIC AR DO R E, BUANHEZ
FEM TR EIREFIIR D - T,

VaR %

. Vo~
% 5=

feEdic sy 5 BHC #\hillx, =# 44 F 2 9Tl
1965 LGRS0 B, 4 % Fo A &y Tk 1963 4RE]
X vdbuECcRE LR D, 1967 LT ENER T 14 50
A R RIS R S he GRE - &
t, 1969), F7-t 4 kWL # TRk 1964 £ iz FREL S
TH 10 50 2RE  OEREZEMERSER I T
5 (KK, 1964),

v h IV 1949 4RG> 5 BHC 0.5% ¥#lHsAkg
o filibh, Ttk 1951 ik =h x4 F . VR
& LT 3 %A — L LoD T, 1~ 3 %Al hsRE
FHAIND XS~ T, E DIz 1960 fizix BHC
KERAA S ER Lic, £ LT, 1967 4FEICFHH A—
e hEA vy aiextdd BHC 3 %HIOF IR E
DM L7 5 EToky 18 FRv, 7OE T 5 R FE
wd i 59, BHC iz X AR BB EC S50
Sk ThHB,

PERDFEZFE LTI, bEA Y IDX5CHE)
DB W BT AR RGE Licd wE &h, &
FHOEERNC O W TIERCEE I b 5 72, L
L, 20X IRPIERE L3RR R TH

0% bEA v UL OFEFIEZESENECE LW
By T BRIRED DD DT, FHIHIR ORI H 1k,
AR Z MO BB U TH L LS DR 2
M 5ULERB D,

BHC A2 VEOEEZES), 3 70bbEEz oy
AR B DIKE T 2 ~ 3 &2 0 R T IR Z M0 KR
WART T2 02 2E, COBRFOLLNFFETO
JKHETrk 1969 47 BHC B 4 Bz doz - CHEA &
NTEY, ZOMKEOHERETHEZLNS, BFE
BHC #HNIFEH IR TWinWwic bbb b, R
JAEZIEDINT 23 U TV 553, SRR H <255k TR
ZHOBBE STV Z &2 BIE, o4 d
BHC LUl iR SN hpr0BF oS Cch 5T
REMEDRE VW EWVWZ L S,

ANE (1974) HRBRTO S vy AT 5
BHC ##IDB MR T OIREZ T L, 1967 £k k)
FRABR21T7R o 7o R 3 %A RIER A4 0> o
TRETHIE S D T &, Kb bORE T RT M
DEBRMBRDY, THIEZ O To BHC [HRKE IS
PISEEE b O LG LT B, ,

L L, ENTOMRKEEBIT IS VT, 5 RsEsr
K X - T750 BHC EZWERTCThH-722 & (kW
C5FASs 1969) IS E, T 2 ~ 3T 20 %
WS TS U Tvws 213, EFERRoER
PEETIEHING, 20T SRS TN 23
ROFELZ T TRV EERELTWDL L S5CEbh s
73 BREEIRRE L1 s ST o n» T OB N R D ST,
T OREEBAT 5B DL BREDN >, WD
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FEA rY v hO BHC b »

POFEROBEEERIRE DB T REZLELTHAS L,
S SR LR hidle S v, > BICKT L
RS BAE DR 2 MR BcBOE E 5RERA L LT,
HASARIR D7 A DD FE L\ 55 2 518, HIHIRSK
M DFEETES AT X5 DT st o iR
MENC X B Z LN EEEER > w5 (KsiMoTo,
1971) z & BEMTHRVWERDbRS, T L5, bHE
D FEA v YL BT X TR COWER
INTVERRLEADLZEBEYTHA S,

VIARER HIE, 4 CORETHEEKRE UTEZED
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