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Chemical Resistance of Striped Rice Borer, Chilo suppressalis, and

Green Rice Leafthopper, Nephotettiz cincticeps

Seung Chan Lee™ « Jai Ki Yoo*

Abstract

The study was planned to detect resistance levels of striped rice borers (Chilo suppressalis Walker)
and green rice leafhoppers (Nephotettiz cincticeps Uhler) from different localities to organophosphate
and carbamate insecticides using topical application. Strains of overwintering striped rice borers were
collected from 7 different areas in Gyeonggi Province and they were kept under conditions of about
25°C for 10 days. Overwintered and reared larvae of striped rice borers were compared for response
to insecticides. The strains of green rice leafhopper were collected from Iri, Milyang, Pyongtaek,
Echeon and Suweon. Insects were multiplied in the lab. Al insecticides tested were organphosphates
(MPP, MEP and Diazinon) and carbamate (NAC), which have been used in control of rice insect
pests for over past 10 years.

The results obtained were as follows;

a. With MPP compound, resistant levels of the Joam, Suweon, and Echeon strains of C. suppres-
salis were from 2 to 4 times as compared with the Yangpyong strain.

b. With MEP insecticide, resistant levels of the Kimpo, Pyongtaek, Yongin, Echeon, Suweon, and
Joam strains of C. suppressalis were from 2 to 6 times as compared with the Yangpyong strain.

c. With Diazinon, resistant levels of the Suweon strain of C. suppressalis were 3 times greater
than the Yangpyong strain; but the resistant levels of Kimpo, Pyongtaek, Yongin, and Echeon strains
approximated the later.

d. The overwintered larvae of C. suppressalis were more tolerant to the insecticides than the
larvae reared in the lab.

e, With MEP, resistant levels of the Iri, Milyang, and Pyongtaek strains of N. cincticeps to the
Suweon strain showed 13, 8, 7 and4 times, respectively.

f. With MPP, resistant levels of the Iri and Pyongtack strains of N. cincticeps were 7 and 4 times
as compared with the Suweon strain, respectively.

g. With NAC, resistant levels of the several strains of N, cincticeps showed no difference, and
seemed not to have developed resistance yet.
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Table 2. Dosage-mortality regression equations in probit and LDg, values of MEP, MPP and
Diazinon to the larvae of the striped rice borer (Chilo suppressalis) collected
from different areas in Kyeounggi Province, 1973.

Local strain Regreislio;ro%c%?ation (aljil,jséé) LDso(ug/g)  Resistant level® Remarks
MEP
Joam (JA) Y =:1.97X+41.50 0.060 7.696--0.153 5.6 Overwintered
Suweon (SW) Y-—1.25X-+2.93 0.046 5.803+0.161 4.2 larvae
Echeon (EC) Y=2.65X+1.16 0.029 3.659-+0.141 2.6
Yongin (Y.L) Y=1.87X+2.50 0.022 2.77640.145 2.0
Pyeongtaek(PT) Y =2, 09X 2. 31 0.020 2.523--0.144 1.8
Kimpo (KP) Y =2, 80X+1.42 0.019 2.2242-0.176 1.6
Yangpyeong (YP) Y==2.50X+2. 46 0.011 1.388+40.151 —
Yongin Y-:1.03X+3.62 0.022 2.57540.223 1.86 Reared larvae
MPP
Joam (JA) Y-=1.83X-+1.88 0.051 6.434--0.146 3.6 Overwintered
Suweon (SW) Y=1,73X+2.35 0.034 4.289--0. 148 2.4 larvae
Echen (EC) Y-=2.17X+1.84 0.029 3.659-+0.144 2.1
Pyeongtaek (PT) Y.=1.27X4-3.31 0.022 2.776--0.153 1.6
Yongin (YI) Y21, 20X+3.46 0.020 2.52340.155 1.4
Yangpyeong (YP) Y =1, 24X-3.57 0.014 1.776-0.155 —
Suweon Y =2, 63X-41. 06 0.032 3.7454-0.175 2.1 Reared larvae
Diazinon
Suweon (SW) Y-=1,75X+-2.03 0.050 6.308+40.153 3.3 Overwintered
Joam (JA) Y =2, 48X+0.76 0.043 5.425+0.170 2.9 larvae
Echeon (EC) Y22, 11X+1.63 0.040 5.046--0.142 2.7
Yongin (YD Y =1.86X--2. 04 0.039 4.920-0.145 2.6
Pyeongtaek (PT) Y —1.62X+2.55 0.033 4.163+0.150 2.2
Yangpyeong (YP) Y —=1.47X-3.30 0.015 1.89240.153 —
Yongin Y ==1.84X-+2.27 0.030 3.351--0.183 1.9 Reared larvae

L1s of local strain

*Resists N _
esistant level [Da of Yangpyeong strain

Table 3. Dosage-mortality regression equations in probit and LDg, values of MEP, MPP
and NAC to the adults of green rice leafhopper (Nephotettiz cincticeps)
collected from different localities in Korea, 1973.

Regression equation

Local strain in probit LCs (9 a.i.) LDs (re/g) Resistant lev_cﬂ*— ]
MEP
Iri (IR) Y —0.85X+3.49 0. 059 64.62-4-1.49 12.9
Milyang (MY) Y=1.56X-{-2.48 0.041 40.51+1.23 8.2
Pyeongtack (PT) Y=:1.04X+-3. 40 0.035 34.5841.24 7.0
Echeon (EC) Y==1.04X-+1.96 0.016 17.2541.21 3.5
Suweon (SW) Y ==1.03X-4-4.27 0.005 4.94--1.48 —



Iri (IR)
Pyeongtack (PT)
Echeon (EC)
Suweon (SW)

Iri (IR)
Milyang (MY)
Peyongtaek (PT)
Suweon (SW)

Y==0.85X+3. 49
Y=1.64X-2.64
Y==2.46X-+2.40
Y:=0.87X+4. 28

Y==0.69X+1.78
Y=1.19X—-0.22
Y=1.28X-0.12
Y=1.32X+0.10

MPP
0.046
0.027
0.011
0.007

NAC
0.0015
0.0012
0.0010
0. 00051

49. 6+1.37 7.2
29.1141.27 4.2
11.86--1. 32 1.7
6.9241.49 —
1.6224-0.019 2.9
1.34:40.014 2.4
0.99-0.012 1.8
0.564-0.013 —

LDs of local strain
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Fig. 1. Concentration-mortality regression lines of Fig. 4. Concentration-mortality regression lines of
MEP to local strains of C. suppressalis MEP to local strains of N, cincticeps
I PT (%) B @& -
IR {
IS & 4.0
|7
1 .
Lk st N -i0 3
P 3 N - \\ | i
5o Z BN ‘.\\’ ~_ 7
RN 30
. 1p \\‘\\\ |
e \\\ i
5 5 N )
<30
P 0.1 N 4ol
Foree ~o o w0 1,
Fig. 2. Concentration-mortality regression lines of Fig. 5. Concentration-mortality regressoin lines of
MPP to local strains of C. suppressalis MPP to local strains of N. cincticeps
.53} SV w0 95 P“;fr):f‘?' © e
i
:3:' e
1 460 6.0
. Jod
v E 2 =
- ~ g_
5.02 §'50~ J»OE'
& &
251 4.0™%
15 4.0
sl
5
\ = X 50
— 0.11 0.01 . ).
1.0 (181 0.01 .0.601 Percent concentration in active ing?-eg?elm. ooty
Precent concentration in active ingredient, ‘Porcent concentraticn in active ingredient,
Fig. 3. Concentration-mortality regression lines of Fig. 6. Concentration-mortality regression lines of

0 .

a
a

)
oS

T S
Anriow qorg

-
o
o

w1
Fercent cancentration

10 o o u

in acdive irgredint

Diazinon to local strains of C. suppressalis

NAC to local strains of N. cincticeps



£ B

A AE] (ERR olghm o WA YIS i o
e 7 iR 4] ERAEsES 100RAER mu i H sl
2. MEP #|, MPP # 8 Diazinon #lo] $fste] #yitk
BT e R SR HuRel =l %4 gt
919lel. 2 Table ] 4] 3 -v}9} zbo] MEP o] %fs)
& fm}»wﬂﬂ 7h REEMEeldl dhalbe) gy RS
5.5 PCHMES welwbd K RN, BRSO
2~4f5 2 vl o ek, MPP Mgl Diazinon |
of Hshed m JIYIRH) S B 3~4{18] BOHIYES
2ol A0 ATBegA RHS ROl JChuE S vheb
Ao TEdS. #1965 W) ;ﬂ%‘ﬁ Aiﬁf&ﬂP o
Al [ AR HRE AT BEAINS A RUR
itk gle-& 29l sich. 2ol LD fm» LEWM *
o 1967 4p[el] AR B} okbgk ubd S B
AL RAEEITZE o Bak obel dhhke] el B
S BCHRTRE, Rk, AR aels R
SERE ol Aap ohew MMNE Ao AAEd. W
g MRS B R fdyighdie] aghdy Rl W
el AL A LH{TolA 0% ifijjol we =t 3NN
% Ao m Hiptsich

2ol n] 30 MEP fe] $iste] ANORHe Mol #E
TOI36% #WH 8{F% B 7{%elw MPP e A%
PR 74, PR 453 muRNe) Ak btk e
a9 e NAC mJ“l 7% HbhkmNel PCHUE AT bEb

VA oFe A6 o] el WR PUME Frgol HA %

oA om --Em. S0 RIS PR SR
WL Al RS- woteom g Skl NS
Rom B ARGl SIE A BARET

A ATt hiabel ol B AN B
Wil abdisted o g el

=

B =

LSS i'.hfi'ﬂl /R S VA SR s
o il J‘ flel i BeREM A9 MPP 7], Diazinon <}
Carbamate #].%:9 NAC flo] ofs] of ] Huhke] o)3}

s Z(Chilo suppressalis W)z B-5-v) r] %= (Nephotet-
tiz cincticeps UNS  #hibk K 2 465 Hadt
LN

7k, MPP gl ¥13F ol b &0 iy, KK, KR
ol Hhiaimdiol Meshe] 2~4f79 IUHiPES 23

. MEP flo] el o3l 38 #1150l el &

T, U, O, RN, REL R RYRel 2~6{%Y

Ehiks 39 on
t}. Diazinon #loll ¥i3F ol3t= & KkEHHiol #
RN felgate] oF 345 MEUES By ot B
FER = W rb fdsleh.

2h. o] EH 39 A Lhile] v shdiact ol o
iy ﬁﬂ'fdﬁ‘ﬂ I R R R = R o S L - e R
wgel Aoz A4

vh F5ru] Fof glel4] MEP e} k18  #EHLAGL
o] JKIFRH LEOPO‘i oF 13f%, B, A T~
8f5, FIRHCl 4078 MPPEE 2R

wh, MEP #io) B3F 250irl 52 g4
i G o I N
!

A NAC o] ¥gh F5ww] 20 Mk R A

MEE oAl %

LR
TIERA] 42 Jebnte

i/?l.[ 1 1 by

SIS

Lo Pimaeie s, 1967, TN B0 h vy v ra
2,340 NACH| X =5 Y vFlic Wb &
YD HIIRAY BEENC LT 1T HD) ol BEE
131 94~95

2. B KEE. 1967, BMFCEPNDS] Egh kgl
o qinyidkel CHEE AT DAL LR A%k
Broe

3. # JK70.1965.
{EEEme Hy #Hivkel DIgE BIE A o)\m*
SR (EEEAY) 16 84~90

4. B RJC. 1969, AKEVESE BB HUHUE
Blgi=l IR, sl 54) 1 68~75

5. Fukaya, M. 1971. Insecticide resistance detection

Lebaycid @ Sumithion e)) ¥lgk =

e

method and counter measures, Japan Pesticide

Information 6 : 25~30

6. /NESIE—TE, 1963, w7 ra 2,340 Malathion
T ¥ D SERKEE BEE0 10 5
FAEY RO 1199.

7. ISR, 1963, Y= ma a4 D Malathion
CHET A Bk BREE. PSR 28(1) f 17~
25

8. AN HEIL. 1965. LA FET VIO w5 YT H
T 5 IRtk EBEER 9(4) : 251~258

9. & FyWeNE. 1970, B = 3 A4 F =29 D 4O
Wy, HEEIE 14(3) : 149~151

10. 78 FREE. B ki, 1971 Sol¥gel  EFREITES)

BN W% (1) Metasystox, Folidol ¥ C-8514¢]



1.

12.

13.

14.

15.

H3 Bl Y Es SRR, BE HY
fREREr 10(2) - 109~116

BEIE.1962. = AAF 29D 5F VR
5 bk, praRtE 27(I) : 81~96
REEZ=§8. 1967. Y~/ raa{C %5 H
B R EBE 114) : 145~149
B, 1971, BlIRET 2 s 24529
O BHEY B B85 Biitko BEE OB/ R
¥R WS 21 12~21

RS ETAE. 1965, BEMIC 175 Yy v/ ma s
4D <35 vy WECOWT. B STkl B 12
1 67

Ozaki, K. 1966. Some notes on the resistance to

malathion and methyl parathion of the green rice

16.

17.

(Nephotettix
Appl. Ent. Zool. 1(4) : 145~149
Tomizawa el. al. 1970.

leafhopper cincticeps UHLER)
Recommended methods
for the detection and mecasurement Oof resistance
of agricultural pests to pesticides (5 Tentative
method for adults of the green rice leafhopper)
FAO Plant Protection Bulletin 18(3) : 53~56

Tomizawa, el al. 1970. Recommended methods
for the detection and measurement of resistance
of agricultural pests to pesticides (3 Tentative
methods for larval of the rice stem borer (Chilo
suppressalis Walker)). FAO Plant Protection

Bulletin 17 : 129~131



