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Abstract

Selenium is a non-metall and rare element with strong
antioxidant properties that on a small scale, causes plant growth
and resistance to abiotic stresses. In order to investigate the
effects of selenium treatments on Thymus daenensis plant
growth, sodium selenite (bulk) and nano selenium (each with
2,4,8ppm) along with a control were sprayed on the aerial parts
of the plant in greenhouse conditions for six times with 14 days
interval. The experiment was performed based on a statistical
design with three replications. The results showed that stem
length, number of stems, buds and lateral branches activation,
leaf length, root length, petiole length, internode distance, shoots
and roots fresh and dry weight, turgid weight and relative water
content, effects of the treatments were significantly different at
1% level. While leaf width and yellow leaf, treatments were
significant at 5% level. Correlation coefficients of a great number
of the trait combinations were also significant. Whereas, non-
significance of several combinations of the traits were also
noticeable. Selenium nanoparticle had a greater effect on the
traits compared to the corresponding bulk treatments. Except for
the yellow leaf and leaf relative water content, on which, higher
concentrations of the treatments had higher effects. In general,
the results showed that selenium treatment in small amounts
caused growth stimulation but in high concentrations caused
growth inhibition.

Keywords: Morphology, Nanopaarticles, RWC, Selenium,
Thymus daenensis
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Table 1- Effects of spraying different concentrations of balk and nanoparticle forms of selenium
on different traits of Thymus daenensis under greenhouse conditions
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Fig 1- Effects of foliar spraying of different levels of balk and nanoparticle forms of selenium

under greenhouse conditions on stem length, root length, internode intervals and yellow leaves
in Thymus daenensis
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Fig 2- Effects of foliar spraying of different levels of balk and nanoparticle forms of selenium
under greenhouse conditions on fresh weight of plant aerial parts, dry weight of plant aerial
parts, root fresh weight and root dry weight, in Thymus daenensis
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Fig 3- Effects of foliar spraying of different levels of balk and nanoparticle forms of selenium

under greenhouse conditions on Turgid Weight, Dry Weight, Relative Water Content, Water
Saturation Deficient, in Thymus daenensis
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Fig 4- Effects of foliar spraying of different levels of sodium selenate and selenium nanopatrticles
on shoots and roots of Thymus daenensis under greenhouse conditions. Scales =2 cm
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Abstract

Introduction: Thymus daenensis Celak (Denaian Thyme) is a species from the mint family (Lamiaceae) that
grows in extensive areas of our country, particularly in the Zagros mountain ranges and parts of the Alborz
mountains. With its diverse climatic conditions, Iran is home to a significant variety of thyme species, which
constitute a rich and valuable source of medicinal plants. Selenium is a non-metallic, rare element with strong
antioxidant properties. In small amounts, it promotes plant growth and enhances resistance to environmental
stresses. At low concentrations, selenium has growth-stimulating effects, while at high concentrations, it causes
severe toxicity and abnormalities in plant growth.

Materials and Methods: In order to investigate the effects of selenium treatments on Thymus daenensis plant
growth, sodium selenite (bulk) and nano selenium (each with 2,4,8ppm) along with a control were sprayed on the
aerial parts of the plant in greenhouse conditions for six times with 14 days interval. The experiment was
performed based on a statistical design with three replications.

Results and Discussion: The results showed that stem length, number of stems, buds and lateral branches
activation, leaf length, root length, petiole length, internode distance, shoots and roots fresh and dry weight, turgid
weight and relative water content, effects of the treatments were significantly different at 1% level. While leaf
width and yellow leaf, treatments were significant at 5% level. Correlation coefficients of a great number of the
trait combinations were also significant. Whereas, non-significance of several combinations of the traits were also
noticeable. Selenium nanoparticle had a greater effect on the traits compared to the corresponding bulk treatments.
Except for the yellow leaf and leaf relative water content, on which, higher concentrations of the treatments had
higher effects.

Conclusion: In general, the results showed that selenium treatment in small amounts caused growth stimulation
but in high concentrations caused growth inhibition.
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