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Small Brown Planthopper to Malathion and NAC
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Abstract

The local variabilities of resistance to Malathion and NAC (Sevin) were studied during 1973 with
the strains of small brown planthopper (Laodelphaz striatellus Fallen) collected from Jinjoo, Sunsan,
Milyang, Kwangjoo and Iri districts of southern part of Korea. The susceptible lab strain used for
this study has been reared successively in the laboratory without exposure to any insecticide since 19
70. The insecticides were applied topically in acetone to the thoracic sternum of the adult insects.

LD, values of Malathion to the insect were varied with the locality of the planthoppers. Relatively
high levels of resistance to Malathion were observed in the strains of Jinjoo and Sunsan; showing
27.7 times in female and 24,9 times in male for Jinjoo strain and 18.4 times in female and 13.8
times in male for Sunsan strain as compared with the susceptible lab strain, and in other strains of
Milyang, Kwangjoo and Iri the levels of resistance to Malathion were still less than 5 times. How-
ever, there was no any specific difference among the strains in susceptibility to NAC. The malathion-
resistant strain of the small brown planthopper seemed to be still localized in some regions of Korea.

The susceptibility of the planthoppers to Malathion was varied with the sex; LDj, values based
on the individual (ug/insect) were higher in female than in male, while the values based on the

body weight (ug/g) conversely higher in male than in female.
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Table 1. Dosage-mortality regression equations (in probit) and LDj, values of
Malathion and NAC (Sevin) to the adults of small brown planthopper
(Laodelphax striatellus Fallen) of some strains collected from different
localities in Korean (1973)

. Degree .

. Regression 2 LDgo* LD Resis-
Loclaity Sex equation frgefdom (‘ug/adsglt) (,ug/sé) tant ratio**
Malathion
Jinjoo £ Y:==3, 757X+ 8.760 2 0.463 0. 0998 94.51 27.7
& A 8 Y=4,106X+ 9.350 2 0.152 0.0873 114.42 24.9
Sunsan & Y=1.930X+ 7.276 3 0.056 0. 0662 62.69 18.4
G U ) Y=3.121X+ 9.111 3 0. 009 0. 0482 63.17 13.8
Milyang 9 Y -=3.051X4-10.578 3 0.187 0.0149 14.11 4.1
& B 3 Y =3.246X+11.186 3 0.075 0.0124 16.25 3.5
Kwangjoo L Y=1.231X+ 7.305 4 1.539 0.0134 12.69 3.7
e M 3 Y:=1.659X+ 7.961 4 2.121 0.0164 21.49 4.7
Iri e} Y==2.378X+ 9.574 2 0.842 0.0119 11.27 3.3
(€O ) N Y=1.690X+ 8.136 2 0.168 0.0139 18.22 3.7

Lab st. ke Y =1.803X+ 9.415 2 4.417 0.0036 3.41
(% ) ) Y==2,440X+11.007 2 0.202 0. 0035 4.59
NAC(Sevin)
Jinjoo 2 Y=:2.157X4-10. 149 3 1.731 0.0041 3.88 1.1
Milyang 3 Y =2, 494X+ 10. 246 3 1.754 0.0067 6.35 1.8
Kwangjoo o Y =1.980X+ 9.928 4 0.725 0.0032 3.03 0.9
Iri o Y==1.610X-+ 8.437 3 0.527 0.0073 6.91 2.0
Lab st. < Y =2, 062X+4-10. 004 3 0.431 0. 0037 3.50

*Significant at 5% level
LD;gp of local strain

*#*Resistant ratio=

LDsg of lab strain
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Fig.1. Resistant ratio of the local strains to lab strain in the adult of small
brown planthopper when Malathion and NAC were applied topically in
acetone



Malathion &} 4§ NG R of 4Tl vjste &
HIRFHS A TollA] F& LDy EE Hola et
F % MRS BRAMC st Malathion o] #
g Bz kol 2A woket. 2E il Fre BEMY
Fel pEdkel HFURHEAA B2 LDs fE Bolm gl
th. 22} Sevin ] A BREERTIT R
Apolel EEZMAERE AY Wok. BRRHMY 1z BE
‘& LD;o-& Malathion o} 7329} (3.4102(%), 4.5918
(8)) Sevinel Z-2(3.50p8) = HET HZHE Hol
T gob. =@z Malathion o A% H# LDg (ng/
adult) & A d st ¢AANA & BEE 2ot
BEY LDg(ve/g)& w2 obgle] Hishe] S7lel A
2 BUEE JEba gioh. olel e HHEE & M
BRI 2 J{EE e FH

SRR Y SRR REWERE KK
24 el Table 13} Fig. 1o EARI ule} 72
oh B, CHEEES REE Malathion & ghge) A4 &
M 27.76%, F 18465, BWEy 4185, 6N 3.765, A&
B 3.3l w5 A% Bl 24.96%, L 13.8f%,
Wby 3.50%, JEN 4.76%, MR 3.7 2A Bl H=l
oA & EITAERE Bola gvb. =8 v Carbamate
7 B Sevino] I MEIMKE B TN 1165
W 1865, S 0.96%5, HE 2.0f524] MR
#E E + ook

Pl pel Al v iR FRdis Malathion o e 4]
T HiRel whebAl EHidel A BXsm glent
Carbamate 52 2B Sevinel sl E iEfLike] |
Kt A g Aoz AR

Z =

EHe) REAURNTE BEREY ES REEER
el WY oL 2 ERERY ForgERe = el =
2 RFEREY REE ks BEEsioh. KRR
HERE BEHRHS 19706 L BRAA BREAF
a2 ol ol 2 e BEM:MEER S voklg. ER
olAl HEste AL BT ¢ R FHBELS
1.23mgol 3 =H & 0.75mg 0 24 o] EiEr} gl
o}, 2.2 2 Malathion o] %3+ LDso o] glo)4] o+l
oA BE 0.0035pg ol 1gHEEE 4.59.g o3l vt
3 Sevine] HaAe dRAA HE 0.00374g o]
A 1g BEEE 3.50ug o 2 VElge}. Fukuda- Nagata®
= Malathion 8 7% LDs 0] Qo4 0.0020xg/5H,
1.632g/g, &4 0.001lpg/H, 1.52pg/g01%Z,
NAC 9 #A9%& Qo4 0.0020pg/8, 1.61pg/g, B

4] 0.0015¢g/H, 2.03xg/g°lek st &7t 3bw Miya-

hara - Fukuda'’® 1 Malathion 8] 7% LDsy 0] Sl 4]
0.0027ug/8, 2.2pg/g, &4 0.0008ug/H, 1.0pg/
golgla, NAC(Carbaryl)9] 5§-% QoA 0.0037ug/H
3.0vg/e, Lol Al 0.0009xg/5, 1.1xg/golel s
ol ek, ojek ZE Ehe BBEE HH) HI
REtZRe 44 BRAEEYT #@5EE] 2Ry
BEA 43¢ FUE Aoz el

Malathion of] #}3F of W 79 RZikel doj4l U
o RS ¥ 1BE LDs(sg/insect) dl A& ol
obAol] thabe] REZikol Eokeot MEE LDg (ng/e)
dAE Rtz ¢l ald tele Bgiko] Eov.
FERREZ WS o FER HAAL A8 BRAA B
o] =] gl WA HEEos M »d =
Aol A v} EFHol ¥& Aoz Ho Yok 2%
ZEA 0 S AE TN A £Ho] dAd] et
ol EobohE M7k 9oh. 22} Fukuda-Nag-
ata® 3 FTH (BT, F5ET E HEP
wal A SRtk BT PIgEAl A BUES ZEEl)
ek oho BENERE AT vl 9l Miyahara
-Fukuda“®¢] ol K= ¢}, Fukuda-Nagata®
o &3k —BE LDjpdlAE 388 277+ fsd
o] %7lo] ozl vt REsEMio] wobont IREE LDyl
of 2o gEmlel HelA sk Aol AV gl o]
FARY 28 2 EEZES 23k ol BRe AW
GRS —Fstam geb. #EHA wuk EE Ha
obro) REEMER/ e E A HARES 6F
kol w2 Bae EBAFECAA o EZRI}; obd
7F AZAE G o] Bhel HelAE don FMT HEHE
Z=ite R e

BEEER HEE Malathione] ¥t ofET9 &%
e oo el Hel AAT EBRE Relx
oleb. % iR AEFE 1 B AS 245 AR
o] IS wol MrkE el EHEMM e 2 Yelvta gl
= Bigo] ohdsl AR, HEEL £ BEMAA
2 Bk AKEESRRe MR- RehEe Y
FRES BN 3o MEI REE AXY
T flol o1 % MRS IEHMMARES EENQL LB
¥ 5 @gich e Sl vdelel A vy Edphk
B A AR BRmE dEa 2 ez alFe
Ho}l o] & Rl B ERY EHHE T GBI
RREBS A BEET S Aoz EREH.
Malathion 9] 7% RS SRR BT & Ml R
o BEZHERE EHEESA B £ 4 sfUE
o EHEHS vhEb MRS BEESl HHel e
el WiR, M B BERMS 5 MUTY 4



WH LS Jely 2 9wt ey Carbamate 57 3
# NAC(Sevin)el] ¥ A& MRkl BEUERE £
4= gigit). Malathion o4} 24.984(8) WA 27.7{%
()& ugd BHFH= NACH #HiAE 1142
A S EHIHS Rola Yok,

HIER B G $E A Carbamate % 2
MADE RIS Jebdve FRES 4R T
s EeRs @A A% A 2 8
{5 FHINERS] o ¥ 7= Malathion, Papthion, Me-
thylparathion, Sumithion, Baycid 5 ##iE% FRHp

of HalAl 5% Lilo] AL JdEhigley NAC
(Sevin)t} mutel] Carbamate 7 FHEs] HsiAdE A
o fEHitke] A gotvkn ek W o) F HET
% Malathion o 2 15 {i{% BiEWIKT RH-S Malath-
ionel] 202f%, Papthione] 69ffizhe =& EHHES 2
9] a1 2.9} Parathion, Methylparathion, Diazinon &
EPN 4 fihn Rl el 4gs & 8

-8 vl gl el el Wk Sevin 5 Carbamate 2 it
1@1 Sl AT AURIES e A 228 Wt
s AT of | - Malathion, Sumithion, Sevin o
2 RERAA WSS e Bel Malathion o]
1} Sumithion o 2 Fgkshed 10#EAREIZIA & $EHiMo]
A sHskA ot 10H4 Bk HKE AZlE e
Hopitkol ksl M Astleh. o] B4 Malathion
oo 164X $EvAkE A 1306% LAk, Sumithion £ 12#:4¢
Fak=A 656% bl el #iHidkel Hkzlge. =z
Sevin ol A& 20 Jjifo 2 15HH4G BaEkTRel = IKHIM
o] HAstA Skokela ek,

AU FRE oA BEE HAY Bgs Hil
3t Ao g opxlch. ofo) o BEHUKFIMS RO
2 Fok AE T pihel AR BEgEERL obEl
FEAvEol} olatHE = OB KIEEB R
AT 7k g AR BES Wwols Ao
e

H =

N F T FA:o] HE W EA M R
2 Malathion = NAC(Sevin)ol] %3t o 79| RZH:
HERE BRI PTELF Y (Arnold microapplicator ffH)

of KA HES Hkished ol ek 2L BEE 43l

BANEEZERMA et s RHMBRHKY 4w
TE2 Malathion o)) ¥fs}e] MFHo] 24 Wetor)
NAC i*]‘c’ﬂ’qr [NRHT MBRFRE RS
R7b 94

?Eﬁﬂmﬁ'@ﬂ TR RS B2 RE Malathion

1 #iste] TINRHL A 27,765, 524 24.9
%, FURGEE AN 18.41%, A AA 13.8f%0]
glovt HEH, M, BERML o 2T 3~4fF 1
FFoa FiBetglet. Malathion of $sled 27.7#59] #it
S RGE TWHRBE NACH iYL Rk
%5&7% aslch. 8RR Bk Malathion J%4pE
FElio] ¥ele] Carbamate % $# NAC = JERS R BT
HiERES 2g .

R T B —EiE LDy & E3R i K5 47 o)
Jeate] obAClA 2o BUEE Rglont #BEY LDso
RER AR 25 3 Rsld 3244 Zo
BEE Ut 5 AET el el el e
BEHERE BET 5+ g3l

51 B X B

1. Bliss, C. 1936. The calculation of the dosage-
mortality curve. Ann. Appl. Biol. 22:134 167

2. Choi, S.Y. 1965, Study on the resistance of rice
stem borer, Chilo suppressalis W., to Lebaycid
and Sumithion. Seoul Univ. J. (B) 16:84-90

3. Chung, B.J. 1974.
host range, transmission, and control of rice stripe
disease in Korea. Kor. J. Pl. Prot. 13(4):181-204

4. Fukuda, H. and T. Nagata. 1969. Selective to-
xicity of several insecticides on three planthop-
pers. Jap. J. Appl. Ent. Zool. 13(3):142-149

and T. Saito. 1961, Studies on
insecticide resistance in the rice stem borer.
Annual report(1961), University of Nagoya, to
the Min. Agr. and Forest., Japan

6. Kojima, K., S. Kitakata, A. Shino and Y. Yo-
shii. 1963, On the development and decline of

Studies on the occurrence,

5. Iyatomi, K.

resistance to malathion of the green rice leafhop

per, Nephotettix cincticeps. Botyu-Kagaku 28:
13-17

7. Kosaka, K. and T. Kasai. 1961. Effect of ethyl
parathion against the rice stem borer larvae
collected from different localities. Annual report
(1961) on insecticide resistant insects. Jap. Plant
Protect. Assoc., Tokyo. pp.38-45

8. BEELR  mEXE - 8P/ - BEE—  ERT
T ZHAS - B, 1964 AT Il
D I VVEHEDOY s ma a4, BEHEL
WERHRR®. 11:64

9. Lee, S. C., and J.K. Ku. 1973. Studies on the



10.

11,

insecticidal resistance to the rice stem borer
(Chilo suppressalis) and green rice leafhopper
(Nephotettiz cincticeps). Res. Rep. of Strenth.
PlL. Prot. Res. and Train. Project in Korea. No.
3:139-143

Miyahara and H. Fukuda. 1964. Susceptibilities
of the green rice leafhopper and the smaller
brown planthopper to insecticide determined by
means of micro-topical application. Jap. J. appl.
Ent. and Zool. 8(3):210-17

Ozaki, K. 1961. Ethyl parathion-resistance in the
rice stem borer. Annual report (1961) on insecti-
cide resistant insects. Jap. Plant Protect. Assoc.,
Tokyo. pp.99-125,

12,

13.

14.

15.

16.

Ozaki, K. 1962, Resistance to parathion in the
rice stem borer, Chilo suppressalis Walker. Botyu-
Kagaku 27:91-96

BWZ=E8. 1968. v 7 - = = A PREEEO B
fl—y=rraz,iflex bt Evyi0 REA
BHEMEE v vv. FHBRoER. FrRvE
g - 28-34.

BREZH. 1969. b2 vy AR B2 3
EHMEEOME. & DY 4:64-66
EWE=48. 1969, e 2 ¥y v AT B 1T 5%
FEHEESEO WG & A OB 4:64-66

W], 1965, ojEH &Y A A A =
Akl T, w4 AR T M4 562-568



