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Table 1. Chemical constituents of the essential oil from Vitex agnus-castus

Compound Composition (%) Retention time (min)
Alpha-Pinene 12.93 6.05
Sabinene 10.73 7.11
Beta-Myrcene 1.63 7.54
1,8-Cineole 19.46 8.78
3-Cyclohexen-1-ol 0.91 13.03
Alpha-Terpineol 0.84 13.43
Alpha-Terpinene 5.09 17.81
Alpha-Gurjunene 1.37 19.38
Trans-Caryophyllene 8.48 19.71
Trans-Beta-Farnesene 4.62 20.56
Aromadendrene 2.06 20.72
Bicyclogermacrene 10.67 21.66
(+) spathulenol 1.13 23.55
Alpha-Guaiene 1.47 24.14
2-Amino-5-Hydroxy-Acetophenone 0.89 28.26
Beta-N Methyl Ionone 1.76 31.41
Pyrrolo(3,2,1-Jk)Carbazole 2.38 15.32
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Fig. 1. Mean (+ SE) percentage mortality of Trogoderma granarium first instar larvae after exposure to different concentrations
of Vitex pseudo-negundo. The means followed by different letters are significantly different (LSD test, P < 0.05).
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Age-specific survival rate (/)
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Fig. 2. Age-specific survival rate (/) and age-specific fecundity (m,) of Trogoderma granarium first instar larvae after exposure to
LGy of Vitex pseudo-negundo essential oils.
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Abstract

The Khapra beetle, Trogoderma granarium Everts (Coleoptera: Dermestidae) is a serious pest
of grains such as wheat. In the present study, the lethal and sub-lethal effects of Vitex agnus-castus
L. essential oil were studied against T. granarium first instar larvae. To investigate the sub-lethal
effects, the first instar larvae were exposed to the LCsy concentration of the essential oil and the
biological parameters of the surviving insects were determined. Vitex agnus-castus essential oil had
high fumigant toxicity for first-instar larvae of T. granarium (LCsy: 132.14 pl/L air). In addition, V.
agnus-castus L. had low mortality time (LTsy: 17.27 h), indicating rapid effects of the compound.
The larval period of individuals who came from first instar larvae exposed to V. agnus-castus
essential oil was significantly longer than control. Also, exposure to the sub-lethal concentration of
the tested essential oil significantly reduced the survival of the immature stages, adults’ longevity,
and reproduction of adult females. The net reproductive rate (Ry), intrinsic rate of increase (r), and
finite rate of increase (1) in the population came from larvae exposed to the essential oil of V.
agnus-castus essential oil were 4.02 eggs/female, 0.016 day” and 1.016 day™, respectively, that
was significantly lower than the control population (27.55 eggs/female, 0.055 day™ and 1.056 day™',
respectively). Also, the mean generation time of the essential oil-treated population was about 22
days longer than the control population. According to our findings, V. agnus-castus essential oil is
highly toxic to 7. granarium larvae and appears to contain a Juvenile hormone analog that is useful
for effective control of T. granarium populations in storage systems.

Keywords: The Khapra beetle, essential oil, chemical composition, fumigant toxicity, life-table
parameters.
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