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Susceptibilities of German Cockroach, Blattella germanica to Insecticides
According to Application Methods

Jongbeen Han and Gil-Hah Kim*
Dept. of Plant Medicine, Coll. of Agri, Chungbuk National University, Cheongju 361-763, Republic of Korea

ABSTRACT : Susceptibility of Blattella germanica male adults to 61 commercial insecticides was
evaluated by diet dipping method. Among them three insecticides of dichlorvos, fenitrothion, and
fipronil showed over 90% mortality. The insect was more susceptible to dichlorvos and fenitrothion in
filter paper contact method than in diet dipping one, but fipronil was vice versa. Toxicities of the three
chemicals were evaluated by application parts of the such as head, thorax, abdomen, and legs.
Dichlorvos and fenitrothion were more toxic when applied to head, and fipronil was thorax. LTs, values
by diet dipping method showed that fenitrothion and fipronil acted more rapidly than boric acid and
hydramethylnon. The values of the former two were 1.05 and 0.98 days, and those of the latter two were

3.92 and 2.26 days, respectively.

KEY WORDS : Blatella germanica, Insecticide, Diet dipping method, Filter paper contact method,

Topical application method.
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Table 1. Comparative toxicities of 61 insecticides against B. germanica male adults by diet dipping method

Common name Al(%) & formulation Recommended Conc.(ppm) n Mortality (%) ©
Organophosphates
Acephate 50 WP 500 15 73.3+£0.6 a-c
Chlorpyrifos 25 WP 250 15 6.7+0.6 t
Chlorpyrifos-methyl 25 EC 312.5 15 533406 b-e
Dichlorvos 50 EC 500 15 100.0£0.0 a
Fenthion 50 EC 500 15 60.0+£1.0 ad
Fenitrothion 50 EC 500 15 100.0+£0.0 a
Flupyrazofos 10 EC 100 15 0.0+0.0 f
Methidathion 40 EC 400 15 86.7+1.2 ab
Phenthoate 47.5 EC 475 15 0.0+£0.0 f
Pirimiphos-methyl 25 EC 500 15 66712 ad
Carbamates
Benfuracarb 30 EC 300 15 6.7£0.6 f
Carbaryl 50 WP 500 15 6.710.6 f
Furathiocarb 10 WP 100 15 0.0+0.0 f
Methomyl 24.1 SC 241 15 0.0+0.0 f
Pirimicarb 25 WP 162.5 15 0.0+0.0 f
Indoxacarb 10 WP 50 15 13.3+£1.2 ef
Thiodicarb 40 WP 400 15 0.0x£0.0 f
Pyrethroids
Bifenthrin 2 WP 10 15 6.7£0.6 f
Cypermethrin 5 EC 50 15 53.3+£0.6 b-e
Deltamethrin 1 EC 10 15 40.0+1.0 c-f
Etofenprox 20 EC 200 15 0.0x0.0 f
Fenpropathrin 5 EC 50 15 333406 c-f
Esfenvalerate 1.5 EC 15 15 0.0+0.0 f
{-cypermethrin 3 EC 30 15 267423  ef
Lambda cyhalothrin 1 EC 10 15 0.0+0.0 f
Neonicotinoids
Acetamiprid 1.8 WP 40 15 13.3+1.2 ef
Clothianidin 8 SC 40 : 15 0.0+0.0 f
Imidacloprid 10 WP 50 15 0.0+0.0 f
Thiamethoxam 10 WP 50 15 40.0+0.0 c-f
Thiacloprid 10 SC 50 15 0.0£0.0 f
Antibiotics
Abamectin 1.8 EC 6.03 15 13.3£06 ef
Emamectin benzoate 2.15 EC 10.75 15 13.3£0.6 ef
Milbemectin 1 EC 10 15 6.710.6 f
Spinosad 10 WG 50 15 0.0+£0.0 f
Mixtures
Acetamiprid +etofenprox 25+8 WP 25480 15 13.3x£0.6 ef
Cartap +-buprofezin 50+ 10 WP 500+ 100 15 0.0£0.0 f
Cholrfenapyr -+ bifenthrin 20+7 WP 200470 15 26.7+0.6 e-f
Esfenvalerate +fenitrothion 1.25+15WP 12.5+150 15 60.0+0.5 a-d
Furathiocarb+diflubenzuron 947 WP 90+70 15 0.0£0.0 f
Diflubenzuron + chlorpyrifos 7+20 WP 70+200 15 86.7£11.5 ab
Etofenprox +diazinon 8+25 WP 80+250 15 0.0+0.0 f
Methiocarb -+ imidacloprid 20+3 WP 200430 15 6.710.6 f
Acetamiprid + bifenthrin 24+1.5WP 20+15 15 13.3+0.6 ef
Imidacloprid + chlorpyrifos 2.5+15WP 25+150 15 0.0+0.0 f
Imidacloprid + methoxyfenozide 4+8 WP 20+40 15 0.0+0.0 f
Insect Growth Regulators
Cyromazine 75 WP 370.5 15 0.0+0.0 f
Flufenoxuron 10 SC 100 15 0.0x0.0 f
Pyriproxyfen 10 EC 50 15 0.0+0.0 f
Tebufenozide 8 WP 80 15 0.0£0.0 f
Pymetrozine 25 WP 83.75 15 0.0+0.0 f
Metoxyfenozide 4 WP 40 15 6.71+0.6 f
Diflubenzuron 25 wWp 100 15 0.0£0.0 f
Lufenuron 5 EC 50 : 15 13.3+0.6 ef
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Table 1. Continued

43(3), September 2004

common name Al(%) & formulation Recommended Conc.(ppm) n Mortality (%) ?

Others
Cartap hydrochloride 50 Sp 500 15 6.7£0.6 f
Chlorfenapyr 5 Wp 50 15 0.0+0.0 f
Fipronil 58C 50 15 100.0£0.0 a
Thuricide 16 WP 20 15 0.0+0.0 f
Etoxazole 10 SC 50 15 0.0+£0.0 f
Acequinocyl 15 SC 150 15 0.0£0.0 f
Fenpyroximate 58C 25 15 0.0+0.0 f
Pyridaben 20 Wp 20 15 0.0x£0.0 f

? Means followed by the same letter are not significantly different P<0.05 by Tukey’s studentized range test (SAS Institute, 1999).
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Table 2. Comparative toxicities of three insecticides against B. germanica male adults by two application methods

Diet dipping

Insecticide

Filter paper contact
a

n LCs(ppm) (95% CL) Slope (£ SE) n LCso(ppm) (95% CL) Slope (= SE)
Dichlorvos 75 183.1(163.1-206.3) 3.00+£0.22 120 16.5(15.9-17.2) 8.49+0.71 11.1
Fenitrothion 60 126.8(113.8-141.3) 3.53+0.27 105 10.9(10.0-11.9) 4.01+0.34 11.6
Fipronil 90 1.2(0.97-1.37) 2.82+0.30 90 8.4(7.7-9.2) 3.81£0.28 0.13

# Relative ratio: LCs, value of diet-dipping method / LCs; value of filter paper contact method.

Table 3. Comparative toxicities of three insecticides against body locations of B. germanica male adults to which insecticides were

applicated topically

LD5,(95% CL, ugl/g)

Insecticide n

Slope Slope

Slope

a a Slope a

Head (+SE) Thorax (£SE) RR Abdomen (+SE) RR Legs (+SE) RR

Dichlorvos 285 3.15 2.96 441 421 140 6.50 332 2.06 20.48 115 651
(2.64-3.71) (0.39) (3.88-491) (0.59) (6.01-7.01)  (0.30) (15.48-25.56) (0.19)

o 3.46 2.13 3.89 576 112 446 428 129 936 355  2.70
Fenitrothion 315 67 4 19) (030) (3.56421) (0.68) (4.03-499)  (0.59) (8.18-10.80) (0.27)

0.022 231 0.015 191 0.69 0.020 144 091 0.111 349 496

Fipronil 255 012-0.028) (©.51) (0.009-0.020) (0.17)

(0.014-0.025) (0.14) (0.100-0.132) (0.30)

? Relative ratio: LDy, value of the other location / LDy, value of head.
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Fig. 1. Action rapidity of four insecticidal baits to B. germanica
male adults.

43(3), September 2004

Aol & 20ue] 100%9] AES vehhe] &4
°|%1 12, Bang et al. (1993) =38 659 A3A| F {7
elA] 4l chlorpyrifos7} 43 A °] 31, hydramethylnon o]
AZHNE Husd B AP Azl w4y A
< Hepis

o] A}e] A= Zals ¥, §-7)91A 4l dichlorvossh
a=la #Hds]eEA| 9 fipronile] wlF]
(B. germanica) A3 $43 A aas Jehygle
™, boric acidv} hydramethylnon ¥ ol= <& A o]g]c}.
A MW ulF] o] M R9lol wet AZFRA A}
o]& el gl o™, &3] dichlorvos$} feni-trothion<
Aelro AAHEHAA v Aoz EHolA)
MR HEA Y MUste ol &z e,
fipronil-2- A o]l o] Z}pAdE viehfle] 59 o)A
Hog sl Ao AZFaHAE Y 4 UE Ao
2 Agd.

fenitrothion,

AL AL

o] EEL 20049 FRUSm e FAUAY
o] A7u] Aol st ATHAL.

Literature Cited

Abd-Elghafar, S.F., A.G. Appel and T.P. Mack. 1990. Toxicity of
several insecticide formulations against adult German cock-
roach (Dictyoptera: Blattellidae). J. Econ. Entomol. 83: 2290~
2294,

Ahn, YJ., G.H. Kim, N.J. Park and K.Y. Cho. 1992. Establi-
shment of bioassay system for developing new insecticides. II.
Difference in susceptibilities of the insect species to insecti-
cides according to different application methods. Korean J.
Appl. Entomol. 31: 452~460.

Atkinson, T.H., R.W. Wadleigh, P.G. Koehler and R.S. Patterson.
1991. Pyrethroid resistance and synergism in a field strain of
the German cockroach (Dictyoptera: Blattellidae). Ann.
Entomol. Soc. Am. 80: 571~577.

Bang, J.R, H.R. Lee and J.H Kim. 1993. Studies on the insecticide
resistance of the German cockroach (Blattella germanica L.) L
Comparisons of toxicity by bioassay. Korean J. Appl. Entomol.
32: 24~29.

Buczkowski, G. and C. Schal. 2001. Method of insecticide deli-
very affects horizontal transfer of fipronil in the German cock-
roach (Dictyoptera: Blattellidae). J. Econ. Entomol. 94:
680~685.

Ebeling, W., D.A. Reierson., R.J. Pence and M.S. Viray. 1975.
Silica aerogel and boric acid against cockroaches: external and
action. Pestic. Biochem. Pysiol. 5: 81~91.

Finney, D.J. 1971. Probit analysis. 3rd ed. Cambridge University
Press. London.

Harwood, R.F. and M.T. James. 1979. Entomology in human and



Han and Kim: Susceptibilities of German Cockroach to Insecticides 247

animal health, 7th ed. Macmillan Publ., New York, 102~110

pp-

Kaakeh, W., B.L. Reid, T.J. Bohnert and G.W. Bennett. 1997.
Toxicity of imidacloprid in the German cockroach (Dictyoptera:
Blattellidae), and the synergism between imidacloprid and
Metarhizium anisopliae (Imperfect Fungi: Hyphomycetes). J.
Econ. Entomol. 90: 473~1158.

Koehler, P.G. and R.S. Patterson. 1989. Effects of chitin synthesis
inhibitors on German cockroach (Orthoptera: Blattellidae)
mortality and reproduction. J. Econ. Entomol. 82: 143~148.

Koehler, P.G., C.A. Strong. and R.S. Patterson. 1996. Control of
German cockroach (Dictyoptera: Blattellidae) with residual
toxicants in bait trays. J. Econ. Entomol. 89: 1491~1496.

Kwon, T.S. and T.S. Chon. 1991. Population dynamics of the
German cockroach, Blartella germanica L., in Pusan. Korean J.
Entomol. 21: 97~106.

Lee, D.K. and J.H. Jun. 1995. Laboratary study of various insecti-
cidal bait products for control of German and America cock-
roach. Korean. J. Entomol. 4: 305~312.

Lee, D.K. 1997. Field performance of insecticidal baits for
German cockroach (Blattaria: Blattellidae) control. Korean. J.
Appl. Entomol. 36: 270~276.

Mosson, H.J., J.LE. Short, R. Schenker and J.P. Edwards. 1995.
The effects of the insect growth regulators lufenuron on oriental
cockroach, Blatta orientalis, and german cockroach, Blattella
germanica, populations in simulated domestic environments.
Pestic. Sci. 45: 237~246.

Pesticide handbook, 2001. Korea Agricultural Chemicals Indu-
strial Association 236 pp.

Ree, H.I., H.K. Hong, J.C. Shim and 1.S. Lee. 1973. Studies on
Korean Blattaria (I). Insecticide susceptibility tests by topical
application method and field control measures for Blattella
germanica. Report of NIH, Korea 11: 101~105.

Ree, H.I., HK. Hong, J.C. Shim and J.S. Lee. 1974. Studies on
Korean Blattaria (11). Domiciary species and their distribution,
insecticide susceptibility tests, and evaluation of some field
control measures. Report of NIH, Korea 10: 169~176.

Ross, M.H. and D.G. Cochran. 1990. Response of late-instar

Blarttella germanica (Dictyoptera: Blattellidae) to dietary insect
growth regulators. J. Econ. Entomol. 83: 2295~2305.

SAS Institute (1991) SAS/STAT user,s guide: statistics, version
6.04. SAS Institute, Cary, N.C., U.S.A.

Scott, J.G. and Z. Wen. 1997. Toxicity of fipronil to susceptible
and resistant strains of German cockroaches in Blattella
germanica (Dictyoptera: Blattellidae). J. Econ. Entomol. 90:
1152~1156.

Scott, J.G., S.B. Ramaswamy, F. Matsumura and K. Tanaka.
1986. Effect of method of application on resistance to pyrethr-
oid insecticides in Blattella germanica (Orthoptera: Blatte-
llidae). J. Econ. Entomol. 79: 571~575.

Shim, J.C. and K.R. Lee. 1979. Toxicity test of public health ins-
ecticides against cockroaches (Blattella germanica) in Korea.
Korean. J. Entomol. 9: 23~28.

Shim, J.C., D.K. Lee and K.W. Lee. 1997. Insecticide susce-
ptibility of German cockroaches (Blattaria : Blattellidae) in
Seoul. Korean. J. Entomol. 27: 73~77.

Shin, Y.H. and D.K. Lee. 1996. The cockroaches and their con-
trol. Academy Publishing Co. 164 pp.

Yang, K.H. 1999. Effectiveness and safety of potential insectici-
des for the control of German cockroaches (Blattella germanica
L.). PhD Thesis, Seoul National University. Republic of Korea
107 pp.

Tomlin, C.D.S. 2003. The pesticide manual. BCPC. 1344 pp.

WHO. 1972. Cockroaches: Biology and control. WHO/VBC. 72:
354.

Zong, M.S., S.J. Kim, S.H. Koo and Y.I. Han. 1972. Effectiveness
of boric acid as a stomach poison for the German cockroach
(Blattella germanica L.) control. Korean J. Entomol. 10: 95~99.

Zurek, L., C. Gore, S.M. Stringham, D.W. Watson, M.G.
Waldvogel and C. Schal. 2003. Boric acid dust as a component
of an integrated cockroach management program in confined
swine production. J. Econ. Entomol. 96: 1362~1366.

(Received for publication 19 July 2004;
accepted 10 August 2004)



