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Biological Effects of Volatile Oils from Indigenous Edible Plants Against the Cowpea Weevil

(Callosobruchus maculatus Fabricius)
Natee Chawna*

Abstract

The cowpea weevil, Callosobruchus maculatus Fabricius is one of the most widespread and destructive
primary insect pests of stored cereals and mung beans. Control of this insect population is primarily dependent upon
continued applications of synthetic insecticide. Many plant extracts and volatile oils may be an alternative source of
stored product control agents. The volatile oils from Anethum graveolens Linn., Polygonum odoratum Lour.,
Limnophila aromatica (Lamk.) Merr., and Piper sarmentosum Roxb. ex Hunter were extracted by hydrodistillation.
Contact toxicity, fumigation, egg laying and adult emergence were determined under controlled laboratory conditions
(25+2°C, 70-80% RH and 12 hr illumination). The constituents of each oil were analysed by GC-MS. Measurements
were compared to standard compounds such as limonene, Ol-phellandrene, trams-caryophyllene, and B-pinene.
Experiments were conducted from May 2002- October 2004.

In the first experiment, the effectiveness of contact mortality was tested using two methods; Residual film
test and impregnated filter paper test. The median lethal concentration (LC,)) values were calculated by probit
analysis using the QUANTALEXE program at 48 hr after treatment. From the residual film test, highest toxicity was
observed from A. graveolens, for which the value of LC,, was 0.300 percent. The values of LC,; of oils from P.
sarmentosum, P. odoratum, and L. aromatica were 0.886, 1.853, and 1.872 percent, respectively. In the
impregnated filter paper test, highest toxicity was also observed from 4. graveolens oil with LC,; at 0.948 percent,
whereas, the LC, of oils from P. sarmentosum, L. aromatica, and P. odoratum were 1.052, 1.080, and >4.0 percent,
respectively. However, the volatile oils from the four indigenous edible plants had higher toxicity than neem oil
(Azadirachta siamensis A. Juss.), tested by residual film and impregnated filter paper test methods (LC,,= 2.065 and
>4.0 percent, respectively).

The trans-caryophyllene were toxic to cowpea weevil, with values of LC,, of 3.562 percent by the
impregnated filter paper test. However, the compounds such as limonene, Ol-phellandrene, and B—pinene had no
insecticidal contact toxicity for the insect.

For the second experiment, the volatile oils were tested for vapour toxicity by the fumigant method. Volatile
oil from P. sarmentosum was the most toxic, with LC,, value at 12 hr of 0.190 LLI/ml, whereas the LC, of oils from
L. aromatica and A. graveolens were 0.290 and 0.410 LLl/ml, respectively. However, the oils from P. odoratum and

neem oil had calculated LC,; values of higher than 1.786 [Ll/ml.
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Limonene, OU-phellandrene, and B—pinene showed toxic activity at 6 hr after treatment. The values of LC,; of these
compounds were 0.231, 0.141 and 0.419 |U/ml, respectively. The trans-caryophyllene had no effect at these
compound concentrations.

In the third experiment, the effects of volatile oils were studied on egg laying and adult emergence. Volatile
oils and neem oil showed highly significant effect on egg laying but no effect on adult emergence. The oil from L.
aromatica had no effect on egg laying and adult emergence of cowpea weevil.

This study demonstrates the potential of using volatile oils extracted from indigenous edible plants for safe

use in the protection of stored food commodities.



