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Efficacy of Essential Qil from Piper betle Linnaeus Leaves Against Callosobruchus maculatus (Fabricius) and
Callosobruchus chinensis (Linneaus) Stored Product Pests of Azuki Bean,

Vigna angularis (Wild) Ohwi & Ohashi

Saichon Jomkoh*

Abstract

The cowpea weevil, Callosobruchus maculatus (Fabricius) and southern cowpea weevil, Callosobruchus
chinensis (Linnaeus) are the most widespread and destructive primary insect pests of cereals and azuki bean. Control
of these insect populations is primarily dependent upon continued applications of synthetic insecticides which causes
health and environmental impact. Essential oil from plants is a way to reduce this problem. The objective of this
study is to determine the efficacy of essential oil from Piper betle Linnaeus derived by hydrodistillation against
cowpea weevil and southern cowpea weevil. The experiments were assessed under laboratory conditions (25+2°C ,
70-80 % RH) and under storage conditions. The results showed that essential oil from betel leaves has contact toxicity
on cowpea weevil and southern cowpea weevil as shown by the impregnated filter paper test. The LC, values were
0.65 % and 0.86 % at 48 hr after exposure, respectively. Vapor toxicity by the fumigation method on cowpea weevil
and southern cowpea weevil showed the LC,; values of 2.56 [M/ml and 0.17 I/ml at 12 hr after exposure,
respectively. The repellency test showed that the essential oil from betel leaves repelled cowpea weevil (0.562 %
v/v) and southern cowpea weevil (0.806 % v/v) at 32 % and 48 % repellency at 6 hr and 12 hr after treatment,
respectively. The oil also affected oviposition and adult emergence. Lowest adult emergence percentage observed
was 70.32 % for cowpea weevil and 58.89 % for southern cowpea weevil. In addition, the survival and net
reproductive rate (R,) of both insect species were reduced when treated with essential oil. The potential of essential
oil from betel leaves for use under storage conditions was examined. The seed damage percentage and weight loss
percentage from cowpea weevil and southern cowpea weevil were reduced. Seed germination percentage of azuki
bean were reduced in the first month after treatment with essential oil at 0.685 % and 0.806 %. However, after a
month from treatment there was no effect on percentage of seed germination.

These results demonstrate the potential of essential oil from betel leaves against cowpea weevil and southern
cowpea weevil both under laboratory and storage conditions, and the database can be used for active ingredient

studies to develop commercial products in the future.
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