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Abstract

The pathogenicity of Metarhizium anisopliae (Metschn.) against the brown-banded cockroach, Supella longipalpa (F.), was
evaluated using common household pest management techniques i.e., spraying, bait, and pheromone trap. The most effective
control measure was spraying the conidial suspension directly on the cockroach at 250C. When a suspension of 1.6 x 108
conidia/mL was sprayed on a cockroach, the mortality and LT50 value were 78.3% and 9.8 days, respectively. The use of a trap
containing conidia combined with fecal extracts and/or food as an integrated application method enhanced fungal infection. Using
a lure consisting of a mixture of conidia and dichloromethane fecal extracts, was found to be more effective, causing a mortality of
approx. 55.6%. Lures combining conidia with methanol or ethanol fecal extracts and food resulted in mortalities of 35.6 and 23.3%
respectively, while lures that combined conidia with methanol or ethanol fecal extracts only, resulted in mortalities of 23.3 and
14.4%, respectively. This result indicated that fecal extracts combined with food enhanced the activity of the insecticide. The
suspension was sprayed on the surface of different materials that are commonly used for interior decoration. Conidia sprayed on
plastic materials, tile and glass resulted in a mortality of cockroaches that was higher than when sprayed on stainless steel sheets or
a wood surface. Combining the exposed and unexposed cockroaches at a 1:10 ratio resulted in 30.0% mortality in colonies,
indicating that M. anisopliae transmigrated horizontally within S. longipalpa populations. Therefore, this trial has shown that M.
anisopliae can be a potential microbial agent for managing this cockroach when applied alone or in combination with food baits or
with bait stations containing fecal extracts.
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Fig. 1. Adults, nymphs and egg sheath of the brown-banded cockroach, Supella longipalpa (A). Cockroaches infected
with Metarhizium anisopliae at 7 days post infection; (B). Left to right: female, male and nymph of Supella

longipalpa.
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Fig. 2. Cumulative mortality of Supella longipalpa adults sprayed with different concentrations of conidia suspension
of Metarhizium anisopliae.
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Fig. 3. The effect of temperature on the mortality of Supella longipalpa adults infected with Metarhizium anisopliae
conidia suspension of 1.6 x 10° conidia/mL (Tukey-Kramer HSD, « = 0.05).
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Table 1. The mortality of Supella longipalpa in arenas containing traps containing only Metarhizium anisopliae conidia,
conidia + food, conidia + fecal extracts, or conidia + food + fecal extracts extracted with methanol, ethanol

and dichloromethane

Treatments Stage mortality (%) (Mean + SE) Total mortality
Male Female Nymph (%) (Mean + SE)
ddH,0" 20.0 + 0.0ABac 40.0 + 5.8Aab 10.0 + 5.8Bab 23.3+8.8a
Methanol® 20.0 + 5.8ABac 40.0 + 5.8Aab 10.0 £ 10.0Bab 23.3+8.8a
Ethanol® 13.3 + 6.7ABc 26.7 + 8.8Aa 3.3+3.3Ba 14.4 + 6.8a
Dichloromethane® 63.3 + 6.7Ab 66.7 + 8.8Ab 36.7 + 3.3Bb 55.6 + 9.5h¢
ddH,0%+food 43.3+8.8ABabc  60.0 + 10.0Ab 36.7 + 3.3Bb 46.7 + 6.9bc
Methanol ®+food 46.7 + 3.3Aab 40.0+11.5ABab  20.0 + 5.8Bab 35.6 + 8.0ab
Ethanol®+food 23.3 + 3.3Aac 26.7 + 3.3Aa 20.0 + 5.8Aab 23.3+1.9a
Dichloromethane+food 46.7 + 6.7Aab 63.3 + 8.8ABb 30.0 + 5.8Bab 46.7 + 9.6¢

Mortality (%) (Mean + SE) under the same treatment among the different sexes and stages (in the row) followed
by the same capital letter are not significantly different. The same small letter in the column means there is no
significant difference among the different treatments (Tukey-Kramer HSD, a = 0.05).
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Fig. 6. Cumulative mortality of Supella longipalpa adults at a ratio of 1:10 (infected: non-infected with Metarhizium

anisopliae conidia). Data are mean mortality + SE
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Metarhizium anisopliae as a Potential Biopesticide for the
Brown-banded Cockroach, Supella longipalpa (Blattaria:
Blattellidae)

Yu-Ting Ni, Li-Cheng Tang, and Shu-Jen Tuan*

Department of Entomology, National Chung Hsing University, Taichung City 40227, Taiwan, ROC

ABSTRACT

The pathogenicity of Metarhizium anisopliae (Metschn.) against the
brown-banded cockroach, Supella longipalpa (F.), was evaluated using common
household pest management techniques i.e., spraying, bait, and pheromone
trap. The most effective control measure was spraying the conidial suspension
directly on the cockroach at 25°C. When a suspension of 1.6 x 10® conidia/mL
was sprayed on a cockroach, the mortality and LT5, value were 78.3% and 9.8
days, respectively. The use of a trap containing conidia combined with fecal
extracts and/or food as an integrated application method enhanced fungal
infection. Using a lure consisting of a mixture of conidia and dichloromethane
fecal extracts, was found to be more effective, causing a mortality of approx.
55.6%. Lures combining conidia with methanol or ethanol fecal extracts and
food resulted in mortalities of 35.6 and 23.3% respectively, while lures that
combined conidia with methanol or ethanol fecal extracts only, resulted in
mortalities of 23.3 and 14.4%, respectively. This result indicated that fecal
extracts combined with food enhanced the activity of the insecticide. The
suspension was sprayed on the surface of different materials that are
commonly used for interior decoration. Conidia sprayed on plastic materials,
tile and glass resulted in a mortality of cockroaches that was higher than when
sprayed on stainless steel sheets or a wood surface. Combining the exposed and
unexposed cockroaches at a 1:10 ratio resulted in 30.0% mortality in colonies,
indicating that M. anisopliae transmigrated horizontally within S. longipalpa
populations. Therefore, this trial has shown that M. anisopliae can be a
potential microbial agent for managing this cockroach when applied alone or in
combination with food baits or with bait stations containing fecal extracts.

Key words: Supella longipalpa, Metarhizium anisopliae, horizontal
transmission, fecal extracts, food bait
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