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O|ZIH}|of CHEH XMa|atol m= ALSH 2N

Rt : AW Y 61F S3A HARLA 250) e Ho]§oR o) FukA| (Periplancta americana)
FRNF S5 AFAE GAFIL B40) U AL olgatel AR} APl WE A5 o)
S FPEES wusac HoPdeld 100%9) 45ES e dichlorvos, benfuracarb, cypermethrin,

deltamethrin, fenpropathrin, {-cypermethrin, A-cyhalothrin, fipronils 8% <A|E Awtale, 2lo|H3} ofxjHEH

o2 A%e8 vwd A}, dichlorvos?} fenpropathring o 2] Z WMo A, benfuracarby= 2]o]HollA © &
AE4E UBdgt rlgTadEes ARy (M, s W, gehd ©e ohMmes

dichlorvos, benfuracarb, A-cyhalothrin® ™ 2]e]| 4], deltamethrin, cypermethrin, fenpropathring oA Z+4=4lo]
7} =9kt}. Dichlorvos, benfuracarb, A-cyhalothrin®] LTs (¥)2 Z+Z} 0.10, 029, 0.122 &£ & Ao)glon,
boric acid®} hydramethylnon& 7}7} 629} 4.82 X & A 0] th(2004 89 9 A4, 20043 9¢ 234 &

&)

M B
o) & u}F(Periplaneta americana)= 7}FA4 fFo =
AV gEE Xel A 2EdY By 3Eg
< 71, SolAAQ AgeAe dEzr] s o
°AE ¥ we UHE 0 =@ Fd, ¥, 2o
a2g)a HEEF RN F8F fJAsZeIn

(Harwood and James, 1979; Shin and Lee, 1996). =)
M= FE2 GRAY BEI¥E AoE Hiumu
A THLee, 1995; Chon and Kwon, 1987)

v e RIHAT WA o] Holvm A8 EA
ol Al A&sl= BAEZ T TAE Yoo o
G WA EC] N H, AFAY AL B
A o] THWHO, 1972; Ebeling et al, 1975; Scott et
al., 1986; Atkinson et al., 1991; Koehler et al., 1996;
Lee, 1997). 2ZAE o8 upH 9 A= 194010)
F71g9eA AFAZRE HIEEY (Bbeling et al,
1975; Shin and Lee, 1996), 57147 AtZEA]o] A&
& AU AREAR I 18AHA A

54 AEA el #4S ZA Ak (Koehler and

ik
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Patterson, 1989; Ross and  Cochran,  1990).
Abd-Elghafar et al.(1990)2 ulF o] 3l 105 A3A)|
o] 4 BlalA cyfluthrino] 71 S8 454
< yehglen, dAdtygo g IgArzo|=Art tE
Agl vt ¢t 3k SHoAR  JHE
dg] 20| hydramethylnond A3gAJo] 2§40
o, dfEFAAE gY9F AoE RuHI o
(Milio et al., 1986).

FHAME 700 wEpEAe 2420 A7
7} AAEACt (Ree et al., 1973; Kwon and Chon,
1991). Ree et al. (1973, 1974 ulH <} o|&AntAzE
o] &&AgFA vlndA FAkel7E 13,  Shim
and Lee (1979)= vt g 254 A 2
A g aRoleAt FIARTD ZAedde Ba
3} CHShim et al., 1997). Bang et al. (1993)% B}
W& 639 AFAE o83t HEHAH(dy filmy,
=2, Aoy utg &5 ZeA Aol
2 238 v Y} Lee and Jun (1995)2 AF A
A 49 HHATFAE 59 o] AA(mini-sumibait, home-
bait, roach Q, combtat gold)ol| w3+ u}F|(Blatella
germanica)9t ©)EntF ] FA &I HAAAN HolF
FTHSIA e Tol FFE TR AUt EiTha
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Husyd ojdutAe niddl Hlslal Faxel 1
AAL, FZ FHEAY] EE3hn, dgr|7te] 71 B
AZ A A AF7t FEF AAo|rk

olel # dtE I TdNF LAtez 5=
=Jo} 1= 6159 kA (Pesticide Handbook, 2001)9} 1}
FHd ] HFFA 2% (boric acid, hydramethylnon)<-
EPst F 63F A dig wpAe] A2A 744
= AR A58Aol ®2 AFAT Awsiygd.
AEASAZ YEAFHY AR g 744
Aojeh BAL TS vlwsle] axntyQl kAA A
el B89 71 A2 AT gk

M2 U

=)
A8 olAnlFA(P. americana)= 1989 FYR AL
Firol A HE glo] FEY TH:ASA
W AR AUiABolth Ay AMgxde &
5 25~28C, #=7] 12L:12D, AHEE 40~60%2)
Z80M A9} E, Hol(dog food)S FHEFHA
E2}2H cage (32.0 x 28.0 x 22.5 cm)ol] A}S-5¢ich

Al

ol
i
[¢]

EX|

dgel AHEE AFAE FYdlE AT A
(Pesticide Handbook, 2001) §7]914] 10%, 7}uju]o)E
A 7F, JH2Rol2A 8%, WQUIEko|TA 5
T, A 4%, TRAAZRAEA 8%, EFA 1%, ]
B 8F 02 BT 6l1FoH, o|59 dukn, AY, &
F358Y 2 FHSSepm)e X 13 2ok 1 9 wt
7 WA|2FAIQ] hydramethylnon (2%, bait) 5 g3} boric
acid (43.0%, bait)2} YA Z dichlorvos (95.0%), benfu-
racarb (93.8%), A-cyhalothrin (81.8%)S A28} t)

0
.

>
o

M| & 2| Hi
AAEAG 47 AP E s
[e]

=
B Mste] Hol (dog food)E ofalel 183k
E |

o

_?
T 43 (0% 0128 =
10 & 4388 ZABIALE ZE 432 3ulxo

2 sHsqn

HESA A - 9858 S48 870 8 x 7 em)
o] filter paper (& 9 cm, Whatman No.2)& 7Z31 A#el
AE FASEE 2F50) H434 ImLA filter paper
9 o A FHAYL oF 408 T 2AT &
TR AFTE s HESATE 87 Fol 438
= RABI, BE A3 sukRo g sasgi.

MFREAYY o0 4F SRS 0, ez
20~3027F PHANZ ¥ HEGE 99%, 533t
THFASAD &2 TR FAA NIGAE
topical hand micro-applicator (Burkard scientific Ltd)E
AHESt 3 A% BF(AF 0786 + 0.100 g) 1.0uLH
i, vk, ul, dehE Ao oA Ag
¥ 9o|(dog food)7} A FE AFH Fet~E L)@ 8
x 7 cm)el] o]AutAE Wi 482 Fo AFES
ZAEIAY. BE AYE 3ytE oz 359

dichlorvos, benfuracarb, A
(dog foodyZ 187+ FA3ha %

T FUHENO 8 x 7 emyel]
W3 4AZ F7 $R %L seH gEerac
H} 8] 44|91 hydramethylnon(2%)9} boric acid(43%)=
724705 g¥ dAek 22 8709 ¥ R AFE S
vt HEE $ 6AIZE o] FRE 108 Bt wid 4

F5% 2

K
E.

5
=
12
2

o, 14
(o3

x,.E = A

A |

PASHAPAN 4780 ohF Bohe Tukeys
studentized range test (SAS Institute, 1999)F B]W 3}
i, LDso¥} LTso2 probitA|HH 0.2 442314 thH(Finney,
1971),

Ir
off
i
ok

>
o
2,

AlBET Qe o
M3te] Holg A3t 4
45 AAERE AR A Table 13 2} 5
A5l disl 100%9] 4FES 2 FA= 7719
A} 2] dichlorvos, 7}u}uo|EA benfuracarb, 1 #| A 0]
EA  cypermethrin, deltamethrin,  fenpropathrin, ¢
-cypermethrin, A-cyhalothrin 78]3  #Hd3|g}E 4 9]
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Table 1. Comparative toxicities of 61 insecticides against P. americana male adulis by diet dipping method

Recommended Conc.

Common name Al(%) & formulation (opm) % Correlated mortality ®
Organophosphates
Acephate 50 WP 500 15 40.0+0.0 ef
Chlorpyrifos 25 WP 250 15 40.0:£0.0 ef
Chlorpyrifos-methyl 25 EC 3125 15 0.0+0.0 i
Dichlorvos 50 EC 500 15 100.0+0.0 cd
Fenthion 50 EC 500 15 60.0:0.0 cd
Fenitrothion 50 EC 500 15 0.0+0.0 i
Flupyrazofos 10 EC 100 15 0.0+0.0 i
Methidathion 40 EC 400 15 86.7+1.2 b
Phenthoate 475 EC 475 135 0.0+0.0 i
Pirimiphos-methyl 25 EC 500 15 26.7+2.3 gh
Carbamates
Benfuracarb 30 EC 300 13 100.0+0.0 a
Carbaryl 50 WP 500 15 53.310.6 ed
Furathiocarb 10 WP 100 15 0.0+0.0 i
Methomyl 24.1 SC 241 15 13.321.2 hi
Pirimicarb 25 WP 162.5 15 0.0+0.0 i
Indoxacarb 10 WP 50 15 26.7+0.6 gh
Thiodicarb 40 WP 400 15 13.3+12 hi
Pyrethroids
Bifenthrin 2 WP 10 15 13.3+1.2 hi
Cypermethrin 5 EC 50 15 100.0+0.0 a
Deltamethrin I EC 10 15 100.0+0.0 a
Etofenprox 20 EC 200 15 40.0+1.0 ef
Fenpropathrin 5 EC 50 15 100.0£0.0 a
Esfenvalerate 1.5 EC 15 15 13.3+1.2 hi
{-cypermethrin 3 EC 30 15 100.0+0.0 a
A-cyhalothrin 1 EC 10 15 100.0£0.0 a
Neonicotinoids
Acetamiprid 1.8 WP 40 15 53.3+0.6 ed
Clothianidin 8 SC 40 15 0.0+0.0 i
Imidacloprid 10 wWp 50 15 26.7 +0.6 gh
Thiamethoxam 10 WP 50 15 0.0+0.0 i
Thiacloprid 10 SC 50 15 33.310.6 fg
Antibiotics
Abamectin 1.8 EC 6.03 15 0.0+0.0 i
Emamectin benzoate 215 EC 10.75 15 0.0+0.0 i
Milbemectin 1 EC 10 15 0.0+0.0 i

Spinosad 10 WG 50 15 0.0£0.0 i




olFutA N Aol G2 AFA 244 213

Table 1. Continued

Common name

A%) & formulation  Recommended Cone.

% Correlated mortality

(ppm)
Mixtures
Acetamiprid-+etofenprox 25+8 WP 25+80 15 26.7+0.6 gh
Cartap+buprofezin 50+10 WP 500+100 15 13.310.6 hi
Chlorfenapyr+bifenthrin 20+7 WP 200+70 15 13.310.6 hi
Esfenvalerate+fenitrothion 1.25+15 WP 12.5+150 15 0.0+0.0 i
Furathiocarb+diflubenzuron 9+7 WP 90+70 15 40.0+0.0 ef
Diflubenzuron+chlorpyrifos 7+20 WP 70+200 15 . 40.0+1.1 ef
Etofenprox+diazinon 8+25 WP 80+250 15 73312 be
Methiocarb+imidacloprid 20+3 WP 200+30 15 0.0£0.0 i
Acetamiprid+bifenthrin 2+1.5 WP 20+15 15 40.0:0.0 ef
Imidacloprid+chlorpyrifos 2.5+15 WP 25+150 15 13.3+1.2 hi
Imidacloprid+methoxyfenozide 4+8 WP 20+40 15 0.0+0.0 i
Insect Growth Regulators
Cyromazine 75 WP 370.5 15 26.7+0.6 gh
Flufenoxuron 10 SC 100 15 0.0+0.0 i
Pyriproxyfen 10 EC 50 15 26.7+0.6 gh
Tebufenozide 8 WP 80 15 13.3£1.2 hi
Pymetrozine 25 WP 83.75 15 13.3£1.2 hi
Metoxyfenozide 4 WP 40 15 0.0+0.0 i
Diflubenzuron 25 Wp 100 15 13.3+1.2 hi
Lufenuron 5 EC 50 15 26.7+0.6 gh
Others
Cartap hydrochloride 50 SP 500 15 13.3+1.2 hi
Chlorfenapyr 5 WP 50 15 0.0+0.0 i
Fipronil 5 8C 50 15 100.0£0.0 a
Thuricide 16 WP 20 15 0.0+0.0 i
Etoxazole 10 SC 50 15 0.0+0.0 i
Acequinocyl 15 SC 150 15 0.0+0.0 i
Fenpyroximate 5 8C 25 15 0.0+0.0 i
Pyridaben 20 WP 20 15 0.0£0.0 i

“Means followed by the same letter are not significantly cifferent P<0.05 by Tukeys studentized range test (SAS

Institute, 1999).

fipronil ©]%t}. E3] HFPigo|=A okAlSo] 73
AFE4E Yehlido:

BHA Sl Aol #E AFEIE, Abd-
Elghafar er al.(1990)2 10% AZA|9] 744 vl
A cyfluthrine] 7} 48 438<S Jehjgon,
AH o2 P AZo|TA 7 O AT Hlsle] &
43}, Shim and Lee (1979)% 18%9) AH3x] o)
A FF2Zo)EATL FAARY $5Ee B3}

A E Yang (1999)2 8F<] 4FA F 2ol
EAQ etofenprox7t HE7 A=A 71 &
Aol g Husyth. E H¥oA= etofenprox
o AFEHRL Y oje Tl BE Aol Ao
2 AZEd. AN 8% FFH2Eo|E F 5%0]
100%2] A58A4S veo] o Age] 4FA
Hgle] 43840l £5S ¢ 4 AU

Fipronil&- 1987\ FX Aol 7pdet kA= u}
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At AstEle A ¥ 4FES Jehge 2
ohlzt AE&AT A= T3t S48 BT
3} 2. m(Scott and Wen, 1997; Buczkowski and Schal,
2001; Tomlin, 2003), & AEMT Hl%g ARE A
At} A neonicotinoidA] oFAv= ArEgo] AubAH o
& tow, Kaakeh er al(1997)L imidacloprid7} X
e Feo] AN 308 oyl 28-S eh)
Ao} vz i]-‘iﬂ?io‘:ﬂ, 9ERUE PBEFANE
oA AEaH7 &S Eastgnl. 8 Koehler
et al. (191) 7% H}-’H°ﬂ i3 0.0550% abamectin
“401319] LTso $& o]Autaie) 3% 34U8 A7
S Uehfio] axp Wi %175"‘]7’*01 2888 B
Atk £ AP AFME 4847 Fote] A=
Ao okl EAAlelE 1HE o =
1 AIZE 247 dasid
LA AAN G wHe fAA drze
Koehler and Patterson (1989)0] 4Z¢] 7)€ A83}HA A3
A7b HopEhe] 4EE mHoH, 238 CGA-
112913 ko] a7} 948493, Ross and
Cochran(1990). ZEMAZAA} vAS] 44T 4
dolle JFol glovt Rago] gade Hisg
T} I Mosson e al. (1995)2 lufenurong of9]oj ]
sto] vl AAFTLEE 2ARE 2 9 He)
3470d Foll AT BE7 gadiged, 1d $of
= $EAZE bestdTn sk ole] dAgat
=9 Z234E TSN B w 2FAZ2EAE 9
7|1Zko] Aol FEE YEUE dAZ B AfA
= FAE 10Y9F anzAle BTt #ko
M, 25 o 2 7106l AH 2AE Slojop Atat

N ru[o Skt o

¢

_rllﬂqm)ﬂ&u

AFRE d& F g ZoE A" 1% &%
A} F etofenprox+diazinono] 73.3%¢ A4ZF &S UEh)
AL B Aubdgo g ygin

Melghdo| o2 oMty

Table oA EF7} £kl dichlorvos, benfuracarb,
cypermethrin, deltamethrin, fenpropathrin, A-cyhalothring
Hol# ANHEZHoZ AFEA (LCx, ppm)S H]
WE Ay Table 29} 2t} Benfuracarb® 4] o] ¥ dj]
A LCogke] 712002 AAHESHET Aol A
veigten, dd E4dl= 032 JeEhiith 39
dichlorvos, fenpropathring & x]H & oA LCx (ppm)
gol Z4zt 17.24, TAE Ao uT} ZAo] E3te
o, FdE4uE 47 49, 348 Jehlo] Xeluy
3 Aol met Aolg BHole A& & g AUk
1 9 cypermethrin, deltamethrin, U-cypermethrin, A '
-cyhalothrin& ¥{7ke] & o)z} gisith.

Ao mE A4 Aole 45A F4
BES ZEHY Aold] o Aoz Mzbg). 4
FAT 2855 - HE - F5 450099 2 F
SHEE Tt A& =L 45ES L)
Ul (Ahn et al., 1992; Bang et al., 1993; Yang, 1999),
A& AEAZAWAE - YRE - 5EE - 2%
= 5 uet A gedRolst BAHE Ao

2 AZ4Ec (Ahn et al, 1992; Bang et al, 1993). o]
23 4 E A% dgiMx F8sHA Jeht
I i<l dichlorvos, cypermethrin, deltamethrin, fen-
propathrin, {-cypermethrin, A-cyhalothring A3=ER
the HE5A, benfuracarbe 285 FA O H&

Table 2. Comparative toxicities of six insecticides against P. americana male adults by two application methods

Diet dipping

Filter paper contact

Insecticide . LS (opm) Slope LCso (ppm) Slope RR”
95% CL) (+SE) (95% CL) (+SE)
Dichlorvos 75 84.10 73.71-97.36 85 17.24 14.81-19.69 49
Benfuracarb 110 71.20 57.21-86.38 100 210.79 2027621759 03
Cypermethrin 95 1141 10.16-12.77 105 8.77 8.06-9.56 13
Deltamethrin 90 2.52 230273 100 2.10 1.952.26 12
A-cyhalothrin 110 2.79 2.56-3.04 115 232 220-2.43 12
Fenpropathrin 120 25.14 22942737 125 7.41 6.92-7.90 34

“Relative ratio: LCso value of diet-dipping method / LCso value of filter paper contact method.
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FrdS dehidnh oA WEARYA 93t o
& FAY FFol "t HEAA
%l T S At} Bang et
SA g AEDGY we
AN dry filmHz Ao]yelre
2ol A= DDVP (dichlorvos)
& Yehfio] AEAAY o

HME|F{off w2 okMiZeM

oldutF e AgR-pdde, vl W, g di-
chlorvos, benfuracarb, cypermethrin, fenpropathrin®} 7+~
d2tolE LDso(ppm)gt o2 Hlwd A= Table 33
%t} Dichlorvos, benfuracarb, cypermethring 2] o)) A,
fenpropathrin2- ¥l X 7} && 748 Yt
olg} ZE A= A9 Egn A} QS RO
2 AZ=n, welrd  dichlorvos, benfuracarb, cyper-
methrin®: #|2}Zoj A & £3}5 3, fenpropathrind Hj
ZoN & FREE Aoz Az, 2oy Toj
oﬂ _?1,_]_61—1_ T,‘:_'_Mo] 010}0}: 24321—6]- OH/Ho] 7]..‘:6’1— 740]

=mBoric acid (LT5y=6.2)

Hydramethylnon (LTg,=4.8 )

==Dichlorvos (LT=0.10)

o} Scott et al. (1986)8] AT 7H5Aa A
HiF o] oigk 5% G AZol=A oA (allethrin,
permethrin, fenvalerate, cypermethrin, deltamethrin)¢] 3]
g FHEEE, w, o) SRR T AF 2EF
UHMW 71 gpAdelien, wist thele ofA9|
froll w2t Aok &S Badgth £ Ay
754°Vh fenpropathrin®} 22 o9 QAT Au
Hoz wel%o] o) tha B44o] E3kek

otH|9| WL
Alo] & o] &3] 5% Fxl|(dichlorvos, benfuracarb,

A-cyhalothrin, boric acid, hydramethylnon)®] W& &
v w3g A+ Fig 13 2th Dichlorvos, benfuracarb,
A-cyhalothrin®- 48A]7F ojuWjo] 100%9] A%8&S et
Welon, hydramethylnon®} boric acide 105 9
100%2] 2552 Yehiith o] SAE9] LTs (day)
& dichlorvos7} 0109, benfuracarb’} 029, A
-cyhalothrino] 0.129 2 Z & Ao]3, hydramethylnon}
boric acide 7}7} 48U 62¥E A EAS ek
°l& ¢l § Acyhalothrino] 7Pg wWE WHELE
=@=Benfuracarb (LT;,=0.29)
==\ —cyhalothrin (LT3;,=0.12)

100 1  A——R=02
/880-
O
>}60-
=
< 40 F
p-—
o
= 20 F
0

0 025 05

6 8 10

Days after treatment

Fig. 1. Action rapidity of five insecticidal baits to P. americana male adults.
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YERHAT). Zong e al(1972)2 nlFo] Tigh 1o
A9 boric acide} AE9] Hlgo] 46U 714 &
H& ol o, Zurek et al(2003) boric acid A=
FHG 7He Ae)ske Ao o ;< uiAAA)
T QA F dom, A& FHe GAHsmz
HAFE) Az ) A adole 39
ok % Lee and Jun(1995)2 hydramethylnon 2% =% o]
Ae A F 6U~T74H ) 100%9 4352 Ui
o] A &A OIE](Mﬂio et al., 1986), fenitrothion 5% =49
olAlE A F 29u9) 100%2) AEEL vehol
£F A9, Bang er al(1993) E3F 6F9] Az
T F719A12] chlorpyrifos7} 4: & 0] 11, hydramethyl-
nono] AEAYE BRIt B AP Ao} ws
A YEhA-

ool AAE FFHEW, F719A dichlorvos,
7hatwl o] EA benfuracarb, ] #2Z0]=A cypermeth-
rin, deltamethrin, fenpropathrin, U-cypermethrin, A
-Cyhalothrin, 72]1 #'d%e}&A 9 ﬁpronﬂ°] o] du}
A (Periplaneta americana) AZF $43 AEanE
veER)Sl o, Sl dlchlorvos benfuracarb,
)\-cyhalotlmnol bOl‘lC acidi} hydramethylnon R th= &
4o FANHEY upA MR we}
FAFFA Aol Jenhien, =38 dichlorvos,
fenpropathrin& Ao BT} AAHEW AN 1) Z5A

L2 Eo) Anths FERPL A dsis Ao
A7Ho]n, benfuracarbe o] oA o ZHpAS U
Eiflo] SHolAg oz Adsle Aol HFAHE &

4+ A& Aoz wekdErh

o] EES 003EE FHRE ARAYY A
o
h=]
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Susceptibilities of american cockroach, Periplaneta americana to insecticides according to application methods
Jongbeen Han, Jeong-Sook Bae and Gil-Hah Kim*(Dept. of Plant Medicine, Coll. of Agri, Chungbuk National
University, Cheongjusi, Chungbuk 361-763, Republic of Korea)

Abstract : Susceptibility of Periplaneta americana male adults to 61 commercial insecticides was evaluated by
diet dipping method. Among them eight insecticides of dichlorvos, benfuracarb, cypermethrin, deltamethrin,
fenpropathrin, {-cypermethrin, A-cyhalothrin and fipronil showed 100% mortality. The insect was more susceptible
to dichlorvos and fenpropathrin in filter paper contact method than in diet dipping one, but benfuracarb was vice
versa. Toxicities of the seven chemicals were evaluated by application parts of the such as head, thorax,
abdomen, and legs. Dichlorvos, benfuracarb and A-cyhalothrin were more toxic when applied to head, and
deltamethrin, fenpropathrin and cypermethrin were abdomen. LTs, values by diet dipping method showed that
dichlorvos, benfuracarb and A-cyhalothrin acted more rapidly than boric acid and hydramethylnon. The values of
the former three were 0.10, 0.29 and 0.12 days, and those of the latter two were 6.2 and 4.8 days, tespectively.

Key words : Periplaneta americana, insecticide, diet dipping method, filter paper contact method, topical
application method.
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