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Abstract:

Artemisia scoparia (Compositae) is a widespread plant growing wild in many regions of
Iran. Extracts from this plant are commonly used as flavoring agent in the food industry,
and are recognized as an antihelmintic, stomachic and tonic-bitter. However, its insecticide
activity is not reported yet. Most of this substance has lower mammalian toxicity and low
persistence in the environment. The essential oil obtained from dry ground leave of A.
scoparia, was subjected to hydrodistillation using a modified Clevenger-type apparatus,
and was tested against one to seven days old adults of Tribolium castaneum at different
concentrations ranging from 3.7 x 10 to 0.9 ul/cm®. The experiment was conducted with
five replications in growth chamber at 25+1 °C and 65+5% RH in dark condition. The
mortality was recorded at several time intervals (3-48h). Fumigant toxicity of the essential
oil for all tested treatments was found to increase as its concentration and time were
increased. LCsq value after 12h was found 0.2ul/cm?® and LTso value at the concentration of
0.3pl/cm® was 8.46h. At the concentration of 0.9ul/cm® the mortality was attained 100%
after 12 h. It was observed that the essential oil of A. scoparia contains sources of
biological active vapors that are potential efficient insecticide. Consequently, the possibility
of employing this natural fumigant to control stored product insects may be worthy of
further investigation.
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Introduction

The invasion of various food commodities by fungi and insects causes considerable losses
in tropical and subtropical countries. Recently, There has been a growing interest in
research conceiving the possible use of plant extracts as alternatives to synthetic
insecticides. Essential oils are among the best-known substances tested against insects.
(Risha et al., 1990; Rice and Coats, 1994; Regnault — Roger and Hamraoui, 1994; Shaaya
et al. 1991). These compounds may act as fumigants, contact insecticides, repellents,
antifeedants and may affect some biological parameters such as growth rate, life span and
reproduction of various insect pests (Gunderson et al., 1985; Stamopoulos, 1991; Saxena et
al., 1992; Reganult-Roger and Hamraoui, 1994). Most of these substances were tested
against insects attacking stored products in order to establish new control practices with
lower mammalian toxicity and low persistence in the environment. Oils of natural origin
can play an important role in the stored products protection and reduce the risk associated
with the use of highly toxic fumigants. At present, only two fumigants are in common use:
Methyl bromide and phosphine. Methyl bromide has been identified as a major contributor
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to ozone depletion, which casts doubts on its future use in insect control (Anonymous,
1995). There have been indications that certain insects have developed resistance to
phosphine, so its use is now suspected (Bell and Wilson, 1995: Narakita and Winks, 1981).
During recent years, some pesticidal plants have been receiving global attention and their
secondary metabolites have been formulated as botanical pesticides in plant protection and
biological control. Since they do not leave toxic residues to the environment due to their
natural origin (Duke, 1985).

The essential oil of Artemisia species has been found to possess strong insecticidal activity
against the stored insect pests. In present work, the efficacy of A. scoparia oil has been
tested as fumigants of higher plant origin in the management of Tribolium castaneum.

Materials and Methods:

1- Plant material:

Aerial parts of Artemisia scoparia (Compositae) were collected from Tehran province Iran,
at full flowering stage. The collected plant was dried naturally on laboratory benches at
room temperature (23-24 °C) for 5 days until it was crisp dry. The dried material was
stored at —30 °C until needed and then hydrodistilled for recovery of its essential oil.

2- Extraction of essential oil:

The essential oil tested was extracted by water steam distillation using a cleavage apparatus
type from the leaves and whole flowering plant of Artemisia scoparia. After extraction, the
essential oil was dried over anhydrous sodium sulphate and stored in a refrigerator at 5 °C.
3- Insects preparations:

Tribolium castaneum was obtained from laboratory cultures maintained in the dark in
incubator at 25 + 1 °C and 65 = 5% RH. T. castaneum was reared on wheat flour mixed
with yeast (10:1, w.w). Adults with 1-7 days old were used for fumigant toxicity test.

4- Fumigant toxicity:

In order to determine the LCsp and LTso of the essential oil, using the method of Huang et
al. (1997, 2000) a filter paper (diameter 2.2cm) was impregnated with an appropriate
concentration of the oil. Then, the filter paper was attached to the undersurface of the screw
cap of a glass vial (volume 27ml). The cap was screwed tightly onto the vial containing 10
insects. Each treatment and control was replicated five times. The insects were exposed to
the essential oil vapor and after 3, 6, 9, 12, 24 and 48 h the dead insects were counted.

5- Statistical analysis:

Probit analysis (Finney 1971), using a SAS software (V. 6.12) was employed in analyzing
the dose-mortality response. Abbott’s formula (Abbott, 1925) was used to correct for
control mortality.

Results and discussion:

The essential oil of A. scoparia demonstrated fumigant toxicity to T. castaneum. The
control mortality of T. castaneum adults were zero during the experiment. The analysis of
fumigation toxicity data is given in table 1. The essential oil tested, Artemisia scoparia was
shown strong toxic action against T. castaneum. The LCs value after 12 h was 0.2 ul/cm®
and the LTs at the concentration of 0.3 pl/cm® was 8.43 h. After 12 h at the concentration
of 0.45 pl/cm? the mortality was attained considerably high, however, a concentration of 0.9
pl/cm® was enough to obtain 100% kill within 24 h in space tests (Fig. 1). In all cases, a
significant increase in susceptibility of insects to essential oil vapor was observed with
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increasing concentration. From the graph in Fig.1, it can be concluded that higher doses for
a relatively short period are much more effective than lower doses for a longer period.
Apart this observed insecticidal activity, it is known that the essential oils has adverse
effects on the adults of T. custaneam (Stamopoulos, 1991). The fumigant activity of some
essential oils from Artemisia species has been evaluated against a number of stored product
insects. Tripathi et al. (2000 and 2001) studied contact and fumigant toxicity of Artemisia
annua against Tribolium castaneum, and found it as a toxic isolation for the insect. Dunkel
and Sears (1998) studied the fumigant properties of the essential oil from Artemisia
tridentata against some stored grain insects, and showed its potential as a good alternative
to methyl bromide for protection of stored grain, commaodity, and space fumigations. Under
an identical procedure conducted by Shakarami et al. (20044, b, c) A. scoparia proved to be
toxic against T. castaneum like Artemisia aucheri. Chiasson et al. (2001) reported the
acaricidal properties of the essential oil from Artemisia absinthium. Artemisia verlotorum
was evaluated for its repellent effect. The extract reduced the total number and the
percentage of T. custaneam in treated food (Novo et al., 1997).

To the best of our knowledge, no study has been reported previously concerning the
activity of A. scoparia as fumigants on insect pests. The observed fumigant activity shows
that essential oils are source of biological active vapors that are potential efficient
insecticides, the possibility of employing these natural fumigants to control insects in stored
products may be worthy of further investigations.
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Table 1- Fumigant toxicity of Artemisia scoparia essential oil vapor against Tribolium castaneum.

95% Confidence limit

Entries X? Intercept £ SE Slope £ SE LCso/ LTso*

lower upper
LC 50 at 12h 6.05 1.86 + 0.99 2.66 +£0.30 0.200 0.160 0.232
LT 50 at 0.3 puL/cm® 1.77 -2.77+0.43 2.98 + 0.48 8.460 7.310 10.110

* |_Cso and LTso values are expressed in pl/cm® and hour, respectively.
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Fig. 1- Mortality of Tribolium castaneum exposed to the essential oil of Artemisia
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