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Efficacy of different cockroach baits against the
German and American cockroach, and resistance
of the German cockroach to fipronil
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Abstract [Objectives] To compare the efficacy of commonly used cockroach bait products in the U.S. and China and
thereby help consumers and pest management professionals select the most effective baits for cockroach management.
[Methods] We evaluated the efficacy of 7 common cockroach gel baits from China, and 5 cockroach gel baits, or bait
stations, from the U.S., against the German cockroach (Blattella germanica (L.)) and the American cockroach (Periplaneta
americana (L.)), under laboratory conditions. In addition, we conducted topical assays to evaluate the level of resistance of two
field strains of the German cockroach to fipronil. [Results] Five of the 7 Chinese gel baits achieved = 91% corrected mortality
of German cockroaches (both resistant and non-resistant strains) after 7 d. Hanshi and Kebeite gel baits acted much slower than
Green Leaf, Hongyujie, and Youshi. The latter three products achieved = 89% mortality of American cockroaches after 7 d. One

month old Kebeite baits produced lower mortality than fresh baits among German cockroaches. All five baits from the U.S.
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caused = 82% mortality in German cockroaches after 7 d. The resistance ratio of the two field strains of German cockroaches

to fipronil were 4.3 and 115.1, respectively. [Conclusion]

There are significant differences in the efficacy of different baits

against the German cockroach and the American cockroach. Although one strain of German cockroach showed high resistance

to fipronil, two gel baits containing 0.05% fipronil still achieved 100% mortality in this strain in the laboratory.
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Table 1

F1 LI AEEEE

Cockroach baitsused in the experiments

Products name

Active ingredients

Manufacturer

Premise killing cockroach bait

Laoguanjia killing cockroach bait

Green leaf cockroach killing cockroach bait

Hanshi cockroach killing cockroach bait

Hongyujie killing cockroach bait

Youshi killing cockroach bait

Kebeite killing cockroach bait

Hot shot maxattrax roach bait

Hot shot ultra clear roach ant gel

Combat source kill max roach

Advion cockroach gel

Combat roach killing bait strips

2.15%

2.15% Imidacloprid
2.1%

2.1% Imidacloprid
0.05%

0.05% Fipronil

2%

2% Hydramethylnon
2.1%

2.1% Imidacloprid
0.05%

0.05% Fipronil

2%

2% Hydramethylnon
0.5%

0.5% Chlorpyrifos

0.05%
0.05% Dinotefuran

0.01%

0.01% Fipronil
0.6%

0.6% Indoxacarb

0.01%
0.01% Fipronil

Bayer Co., Ltd.

Zhejiang Dile Chemical Co., Ltd.

Beijing Green Leaf Century Chemical Co., Ltd.

Korea Hanshi Pharmaceutical Company

Beijing Hongyu Guangqing Biological Co., Ltd.

Jiangsu Yangnong Chemical Co., Ltd.

Korea Guobao Pharmaceutical Co., Ltd.
Spectrum Group, St. Louis, MO., USA

Spectrum Group, St. Louis, MO., USA

Combat Insect Control Systems,
Scottsdale, AZ., USA

Syngenta Crop Protection,
Greensboro, NC., USA

Combat Insect Control Systems, Scottsdale,
AZ.,USA
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Fig. 1 Efficacy of seven Chinese cockroach gel bait productsagainst a non-resistant (Plainfield) strain of Blattella germanica

P <0.05

Histograms with different letters at each observation period indicate significant
difference among gel baits (P < 0.05). The same below.
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Fig. 2 Efficacy of five cockroach baitsin the U.S. market against a non-resistant (Plainfield) strain of Blattella germanica
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Fig. 3 Efficacy of five 1-month-aged age gel baits against a non-resistant (Plainfield) strain of Blattella germanica
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Fig. 4 Efficacy of five Chinese cockroach gel bait products against aresistant (Cincy) strain of Blattella germanica
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Table2 Susceptibility of three strains of Blattella germanicato topically applied fipronil
LCso(mg-kg™) Toxicity RR

Strain Time (d) 95% CL regression equation  Correlation coefficient  Resistance ratio
1 1.9 1.64-2.21 y=19.19x+2.41 0.89
Jwax 2 1.13  0.99-1.30 y=13.52x+42.03 0.75
3 0.98 0.86-1.11 y=18.60x+42.70 0.87
1 330.56 278.80-391.93 y=0.13x-5.01 0.99 173.8
Irvington 2 183.62 151.62-222.36 y=0.44x+21.93 0.99 161.3
3 112.87 98.80-131.62 y=0.11x+54.99 0.60 115.1
1 25.03 18.97-33.03 y=0.87x+9.13 0.79 13.2
Cincy 2 15.59 12.02-20.21 y=0.90x+16.93 0.68 13.7
3 4.20 2.96-5.93 y=0.53%+52.02 0.57 43
4 5
5
5 Plainfield
0.01 % Combat Source Kill Max Roach Bell
Combat Killing Roach Bait Strips 2007 2013
Plainfield
2.1% Plainfield
2.1%
Plainfield Koehler
Plainfield and Patterson 1991 Jones and Raubenheimer

Silverman Bieman 1993

Wang 2004 Cincy

Wang etal. 2004

2001 Liang et al. 2005 Raubenheimer and Jones

2006 Wada-Katsumata et al.
2014 Jensen €t al.

2015

2013 Shik et al.
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