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Studies on the Insecticide Resistance of the German Cockroach

( Blattellz germanica L..) 1. Resistant Development and Cross resistance
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The German cockroach (Blatielln germanica L.) populations were successively selected with
chlorpyrifos and permethrin for six generations. The resulting resistant strains, Rowesm. (Re}
and Rpemesnn (Rp) were observed resistant development and the cross-resistance. The result
indicated that the values of LCs; were increased 3.23 and 2.10 limes from the susceptible
sirain, respectively. In the Re sirains, the values of the LCy of fenvalerate, propoxur.
permethrin were to 3.89, 2,97, and 1.31 times higher than that of the suseptible, respectively.
In the Rp strains, the values of the LCs of fenvalerate, chlarpyrifos, and propoxur showed 5.
23, 1.42, and 1.08 times cross-resistance.

KEY WORDS Biettells germanica L., resistant development, cross-resistance, chlorpyrifos,
permethrin
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Table 1. Insecticides used in the present study

Clasification/insecticides Chemical name Purity( %)
Organophosphatorus
Chlorpyrifas 0,0-diethyl-0-(3,5,6-trichloro-2-pyridyl) 85.0
phosphorothioate
Carbamate
Propoxur 2-isopropoxyphenyl-N-methylcarbamate 98.0
Pyrethroid
Fenvalerale {RS) -¢-cyano-3-phenoxybezyl(Rs)-2-(4- 96.4
chlorophenyl)-3-methylbutyrate
Permethrin 3 - {phenoxyphenyl} methyl(1Rs) -cis, 90.0

trans-3-(2,2-dichloroethenyl)-2,2-dimeth-
¥l cyclopropane carbolxylate(approxi-
mately 60% trans, 40% cis isomers}




June 1993

A=A A2 Uy
AABAZTFolA 287 dry film3 8 (WHO
197210 wal olHEY A% FToEE 5l
7 FA4FAE 0.5L Bl o)A cﬂ-@ Fwle] A
T ol Bl F2E wAA AFAE &
?{idr aRE 427 AH Ho A &
d9 FAF R AF L 107e]g 35
oA ¢, petroleum jellyE Hjo]H
T Hl2R FAE He F9 olgdg WA
oh, A" eFHE AASA28£2T, 4548
% RH, 12L:12D)o] B 2447 & A E5E
A8l o, prohitEAEs] WA AEE

{LCs, ppm) & A &8¢l )

o> r.?L‘

mh’ R R
T
cn

NEy fu
= ofA =
Aetgom, BEAA T dy flmEd s A

chlorpyrifos®} permethrin® F
a
o
_L]: )- Fo §
5
el

sl 50% 4EEE uehis
Ad7A rEd i, =RA7E %%
Wolo] wdorse wjAdui XEF 247

LCsq(ppm) #o =2 SHEHTH

Korean J. Appl. Entomol. 131

wERHEgM HE

FAFAARELE e dEY FUs o
2 A st o) chlorpyrifos®?} permethrin 64
] ZelAF FAUA 1%, Aol EA 1F,
g agoleA 2% I LCyEg Fobe A
4 £5d aAAYY FFS AZE da,

A=t
R

3(1@“" gl

A uhg HE & chlorpyrifos®}t permethrin
4z razAE 2% APY LY BeE
Al B viehedo] T8 Mool abet w
ALE Z(LCs ppm)E 1A A &} 2H o) Ae
ohut AT Bl F k] AlE el e 64
Aol vla) zhzr 3.23u1 ¢} 2.10) F 7}t
T #7191 A 91 chlorpyrifos?t & 9] 2
permethrin 2 o} A %A Fdeo] W
AHekg a9t

>ﬂml-rUu
:Q-.

L8y F
lrl'_[q
M WMo
E_VE.E

= Woxs 2 ool B o
1L
Fatich
i)
i«

Table 2. Resistant development of the German eockroach by continuous selection with chlorpyrifos(Rc)
and permethrin(Rp)

Re strain Rp strain
Generation n Slope+ SE LC»+9% FL RR n Slope + SE 1.Cx+95% FL RR
{ppm) (ppm)

Parent 210 3.86x0.54 1.794+0.27 1.00 210 2743036 4.37+0.74 1.00
F, 150 3.234+0.73 1.2740.37 0.71 150 433071 3.07+0.49 0.70

F; 180 3.45+0.88 1.33+0.38 0.74 180 3.784-0.78 3.09x0.78 071

F; 150 4.083+0.72 3.151+0.62 1.76 150  3.15%0.59 480+1.12 1.10

Fy 150 7.82+1.76 478+0.71 2.63 15¢ 3.43+0.63 6.45+1.40 1.48

Fs 150 4.1140.71 5.40+1.06 3.02 150 3.14+0.50 8.05x1.76 1.84

F, 150 3.60+0.68 5.794+1.22 3.23 150 3.20x0.52 9.18:£2.20 2.10

n: Total number of insects tested.
RR{Resistant Ratio) =1.Cxy of test generation/LCy of parental sirain.
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Table 3. Cross-resistance of Rauoeynios{Be) and Rpermetnn{ Bp) strains of German cokreach to insecticides

Insecticides LCar(ppm)
Lab strain Rc strain RR Rp strain RR
Chlorpyrifos 1.79(15—2.0) - - 3.21(2.5—4.8) 1.42
Propoxur 3.04(2.7—3.4) 9.04(7.1—-11.7) 297 5.50(4.1-7.4) 1.08
Fenvalerate 1.87(1.5—2.2) 7.00(54—-9.1) 3.89 9.48(7.4—-124) 5.23
Permethrin 4.37(3.6—5.4) 5.74(4.4—17.8) 1.31 - -

The parenthesis mean the 95% fidueial intervals.

RR (Resistant Ratio) =1.Cy of Re and Rp strains/LCs of Lab strain.
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