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Effective Control in Managing German Cockroach, Blattella germanica
(Orthoptera: Blatellidae) Using a Push-Pull Strategy

Jeong-Oh Yang, Sang-Woo Kim, Doo-Jin Noh, Changmann Yoon, Shin-Ho Kang and Gil-Hah Kim*
Department of Plant Medicine, Chungbuk National University, Cheongju 361-763, Republic of Korea

- | Abstract '

To enhance the control efficacy against cockroaches in dwelling space, repellent (“Push”) was set down on

one corner and a poison bait including attractant (“Pull”) was on the opposite side. And we tested the control
efficacy of Push-Pull strategy by behavior-stimuli of cockroaches. In a mini-field test, German cockroach males
primarily chose shelters nearest to the attractant-treated surfaces and farthest from the repellent-treated surfaces.
The consumption of food or bait was also highest from food nearest to the preferred shelters by push-pull
effect. We evaluated the push-pull insecticidal efficacies of five essential oils belong to Citrus plant, namely,
grapefruit, lemon, lime, orange, and petitgrain. The combined push-pull treatments appeared to be faster and
higher insecticidal effects than single (pull) treatment, and the repellent efficacy of Citrus oils was in the order
of grapefruit > lemon > lime > orange > petitgrain. Therefore, we propose the effective control of the german
cockroach using Citrus oils as repellents and push-pull method into a limited area.

Key words Cockroach, repellent, attractant, bait, Citrus genus, essential oil

N B

s = AlA Ad FeE = JAHFLEA
2t FEA BYY 71AGQ WA ¢ LY =7] Ag]
Hdez deFal, =HXGY ofglo|F Alolof 7R A7
gt A &) (asthma)at BHAH AR K= tHArruda
%, 2001; Gustchina -5, 2005; Cohn 5, 2006). ]2} Z+2 u}
o] WAE Yool FHolA), fARZEA, B 2 TAA 5
trFRt o] o §Fal Qlont 1 F F7 EYo|A] Hho] o
EQt 0]-&-H 1 Qlch(Frishman, 1982). FAASAIE o] &3t

* A2 A2} Tel. +82-43-261-2555, Fax. +82-43-271-4414
E-mail: khkim@chungbuk.ac kr

v 9] ¥HAl= dichlorvos(DDVP), chlorpyrifos, propoxur2}
28 A=A ArZ=A|(residual insecticide), hydramethylnon,
boric acid, sulfluramid®} 72 A 3==H|(stomach poison),
712] 31 noviflumuron, lufenuron®} -2 Z2AA 24 A|(insect
growth regulator) 5of 9&3s}3L QJthMosson 5, 1995;
Jang 5, 2005). 31X/ B T4 A5A19) Fasle HEALE
< S A, QAo ¥ = A=A 2 ASEA wjet
242 A9 felo] Eat QIti{Ngoh 5, 1998; Scharf -5, 1998).
ojel T2 FAIE s dsr} Ysto] A2 AEFEESE ol%
ot sl iA|l e BAol ThA] IR EIL §l=T, Jang 5(2005)
2 Marjoram 293} 19| monoterpenoid”’} =UuF | F
A

d5540| AFe R, Ngoh 5(1998)2 4=4

162



0o F THARS 4 £ THEGT 15 W04 S5
A 5 %3} Ej(terpens) 4 %ol thale] o WuAZ Ao
4%, 713 S40] Q&S AN Lee 520032 £
HAE 2R AYTE 5 TEARA YuHoR g

5= DDVPO} 2:¢ 4349 AA A4 % 2343
X, BANNY 5L RSN 19 oy AEoE AE
monoterpenoid A5 47|51 ich o9} Zo] AEAL
9 1 FHHRE o A= s 27E T
glos, d2e] £rulth 1 T cesi,
J-%Exﬂi Aol 7H Qb es siEy Qe &
Hol(bait) AF= T2 AlE v} FH o] Hou, g
o #l& Aol °1°LHRUSt 1986), “L w5 v EH7

SHol FU=He o /‘a*-%—"%%— A EHER O dea

o
o
ol
, ol

o

O 1l

e

[y o
7] 1] Xﬂ %+ methyl

A RS

JPﬂ

ARG

2 oAl e el 2 EA A2A|0] hydramethylnon
< ©]83}9] Nalyanya 5(2000)0] A AJ3 7]9]-8-¢] a2
Aasotal, AA ATk FAFLANA 71Hd AEARE A
He Cirus 4 5 $9| AEQGE A8 Agoz 3

A Eof| ARRE ul(Blattella germanica)= ZEjat iy A]
At} ALE AR A A AY AR 25 25 + 3°C,
F57] 121 @ 12D, AEE 50~70 %2 228}k &A1
o} &, Hol(dog diet)E 353t cage(32.0 x 28.0 x 22.5 cm)
oA ARSI Eu & 10~20 o] A3 =ubg 7
B2 Aol o8t

Table 1. Names and sources of essential oils
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English name Scientific name Family Source
Grapefruit Citrus paradisi Rutaceae JinArome (USA)
Lemon Citrus limonum Rutaceae JinArome (USA)
Lime Citrus aurantifolia Rutaceae JinArome (USA)
Orange Citrus sinensis Rutaceae JinArome (USA)
Petitgrain Citrus aurantium Rutaceae JinArome (USA)
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Fig. 1. Experimental design (A), and shelter choice and mortality (B) of B. germanica in push-pull assays at 12h and 24h after treatment.

® n.s.: not significant

® Significant differences were analyzed by binominal sign test (Zar, 1996)
Sign test to evaluate differences from 50:50 response (near food and near bait, N=50, **P<0.01, ***P<0.001)
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Fig. 2. Food and bait consumption (mg) of B. germanica in push-pull assays at 3 day after treatment.

® n.s.: not significant

® Significant differences were analyzed by #-test (SAS, 2003)

Asterisks indicate significant differencesbetween members of a pair (*P<0.05, **P<0.01)
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Fig. 3. Mortality of five Citrus oils against B. germanica in
push-pull field assays.

» Significant differences were analyzed by t-test (SAS, 2003)
Asterisks indicate significant differences between members
of a pair (*P<0.05, **P<0.01, ***P<0.001)
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