Mortality effect of Ferula persica, Ferula assafoetida and Otostegia persica
essential oils against the two-spotted spider mite as a single and mixed
application

Abstract

Tetranychus urticae Koch is one of the most damaging agricultural pests. The present study investigated the inhalation toxicity of
essential oils from two species of angouze (Ferula assafoetida and F. persica) and one species of gerbera (Otostegia persica) against
this mite as a single application, an equal proportion of a mixture of two types of angouze, and an equal ratio of two types of angouze
and one type of golder. Several adult mites were placed on the leaf discs of the pinto bean. Each experiment was performed at six
concentrations, with three repetitions for each concentration. Twenty adult ticks of the same age (24 hours) were used in this study. The
experiment was conducted using a completely randomized design. The number of casualties was counted after 24 hours. The results of
this study showed that the LCso values for the essential oils of F. persiea, F. assafoetida, andhO. persica, a binary mixture of two species
of angouze, and a ternary mixture of essential oils of two species of angouze and golder were 0.054 and 0.2, respectively. It was 0.407,
0.17, and 0.93 pl/L. The comparison of 50% lethal concentrations of essentialoils and their ﬁxtures showed that F. persica essential
oil has significantly higher inhalation properties than other essential oils and their mixtures, and toxicity;Fhe mixtures were considerably
less than the toxicity of each essential oil alone. Based on these comparisons; we\determined that there was an antagonistic relationship

between them.
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Extended abstract

The two-spotted spider mite, Tetranychus urticae Koch (Acari: Tetranychidae), is one of the most damaging agricultural pests
worldwide. In addition to feeding on plant cells and causing plant weakness, this pest also disrupts transpiration and photosynthesis
by weaving webs. Considering the limited number of pesticides for pest control, the emergence of resistance to existing pesticides,
and the dangers of using chemical pesticides for non-target organisms and the environment, there is a need to introduce alternatives
of natural origin and low risk instead of common synthetic pesticides that leave less dangerous residues in the environment and at
the same time have acceptable activity compared to chemical pesticides. In this regard, the present study investigated the inhalation
toxicity of essential oils from two species of anguze (Ferula assafoetida and F. persica) and one species of golder (Otostegia
persica) against two spotted spider mites at a temperature of 30 + 1 °C, relative humidity of 50+ 5 %, photoperiod of 16 h of light
and 8 h of darkness as a single application, an equal proportion of the mixture of two types of anguza, and an equal ratio of two
types of anguza and one type of golder. For the experiment, several adult mites of the same age were placed on the leaf discs of the
pinto bean plant and placed on water agar medium. The concentration series used for the bioassay with F. assafoetida, F. persica,
and O. persica species included 0, 50, 75, 150, 250, and 300 pL per liter; 0, 17, 35, 50, 70, and 80,uL per liter; and 0, 400, 7000,
15000, 20000, and 25000 pL per liter. Each experiment was performed at six different concentrations, with three replicates for
each concentration. Twenty adult mites of the same age (24 h) were used in the present study. Atotaltof 360 one-day-old adult
female mites and 1800 mites were used in all bioassays. The experiment was conductediusing a completely randomized design in
Petri dishes with a diameter of 6 cm using the inhalation method. After24 h, the number of casualties was recorded, and mites that
could not move when stimulated with a brush were considered dead. Theyresults of thisstudy showed that the LCso values for the
essential oils of F. persica, F. assafoetida, and O. persica, a binary mixtureyof two species 6f angouze, and a ternary mixture of
essential oils of two species of angouze and golder, were 0.054 and 0.2, respectively. It was 0:407,:0.1%, and 0.93 microliters per
liter of air. The comparison of 50% lethal concentrations of essential oils and theirmixtures at the 95% probability level showed
that F. persica essential oil has significantly higher smoking, properties than other essential oils and their mixtures, and toxicity
The mixtures were significantly less than the toxicity of'each of the essential oils alone, anddbased on the comparisons, it was
determined that there is an antagonistic relationship between them; Therefore, the best-recommended combination among the
studied combinations is F. persica species. \
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