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Thymus caespititius cultivar with the accession number PV454434.
Thymus caespititius cultivar with the accession number PV454435.

Thymus caespititius cultivar with the accession number PV454436.

Thymus caespititius cultivar with the accession number PV454437.
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Abstract

The current investigation find the effect of magnetic fields on various
physiological, morphological, and chemical indicators of thyme plant Thymus
vulgaris L. through study the influence of magnetic fields on seed germination
seedling growth, callus induction and growth, and its essential oil content. The
study included many treatments on the seeds, the seeds soaKed in distilled water
for one hour and exposed to a magnetic field of 50 uT for one hour achieved the
highest germination rate 95%, compared to 80% in the untreated dry seeds
(control). The same treatment also showed a significant improvement in the
vegetative and root growth of the produced seedlings compared to the seedlings
from untreated dry seeds.

Exposing the callus induced from stem segments of seedlings germinated
from dry seeds (control), and cultured on solid MS medium (Murashige and
SKoog, 1962, MS) containing 0.5 mg/mL of Kinetin (Kin) and 0.1 mg/mL of
2,4-D Dichlorophenoxyacetic acid (2,4-D), to magnetic fields for (30, 60, 90)
minutes had a positive effect on its induction and growth and the 60-minute
exposure gave the highest callus induction rate 95% and the highest fresh weight
and content of proteins, DNA, and RNA, reaching 5.56 g, 1.72 ug/g, 10.45 ng/g,
and 80.43 pug/g, respectively. Also Scanning Electron Microscope (SEM)
examination revealed notable morphological changes in the cellular structure of
both seedling and callus tissues exposed to the magnetic field, compared to the
cell arrangement and shapes in unexposed tissues.

The results of oil extraction from thyme seedlings using a Soxhlet apparatus
showed that seedlings produced from seeds soaked in distilled water for one
hour then exposed to magnetic fields for one hour also yielded the highest oil
content reached to 2.88% compared to the control seedlings 1.14%. The callus
derived from stem segments exposed to the magnetic field for 60 minutes also
yielded the highest oil content that reached to 3.49% compared to the control
callus at 1.94%.

Gas Chromatography (GC) data of the essential oil revealed that seedlings

and callus exposed to magnetic fields had higher concentrations of the
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compound thymol that recorded concentration in seedlings from water-soaKed
and magnetically treated seeds of 49.060%, compared to 42.336% supervised to
its content in the control seedlings. Similarly, GC analysis of callus oil showed a
clear variation in thymol content, with supervised the 60-minute treated callus
reaching 42.01% compared to 38.98% in the untreated callus (control).

At the molecular level, Real-Time Polymerase Chain Reaction (RT-PCR)
analysis indicated a significant increase in the gene expression activity of the
terpene synthase gene (7Ps), responsible for the biosynthesis of thymol as a
major component of thyme essential oil. The highest expression level was
recorded in seedlings from water-soaKed seeds for one hour and exposed to
magnetic fields for one hour also, at 6.2.

Furthermore, molecular identification of the seedling from treated and
untreated seeds demonstrated genetic variability influenced by magnetic
exposure. Sequencing of the extracted nucleic acids and comparison with the
National Center for Biotechnology Information (NCBI) resulted in the
registration of four new thyme cultivars for the first time as flows:

Thymus caespititius cultivar with the accession number PV454434.
Thymus caespititius cultivar with the accession number PV454435.
Thymus caespititius cultivar with the accession number PV454436.

Thymus caespititius cultivar with the accession number PV454437.
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