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EXTENDED ABSTRACT

Introduction

Medicinal plants are considered a vital agricultural product used raw or processed in
traditional and modern medicine. Stevia was first identified in Paraguay, and steviol
glycosides, which have strong sweetening properties, were confirmed. It is a good source of
carbohydrates, protein, fiber; and minerals such as potassium, calcium, sodium, magnesium,
copper, manganese, iron, and zinc. Poor germination of stevia is a major obstacle in the
cultivation of this plant on a large scale. For this reason, in countries that produce this plant,
due to the high price of stevia seedlings, the required plants are usually produced from seeds.
One method for improving seed quality is the use of priming. Priming is a technique that
adapts seeds to the ecological conditions of the environment before sowing them in the
environment and improves their germination readiness. Priming can also reduce the effects
of environmental stresses such as drought or salinity. This technique protects the plant from
the adverse effects of salinity stress and improves its growth by increasing the enzymes
required for germination such as alpha-amylase, increasing the percentage and rate of
germination, maintaining ionic balance, as well as establishing hormonal balance. The use
of micronutrients in seed priming, known as nutri-priming, is also effective as an osmotic
agent. In this regard, it is necessary to investigate the effect of priming and growth regulators
under drought stress conditions on the seeds of the stevia medicinal plant.

Methodology

This study aimed to determine the effect of seed priming on seed germination traits of
stevia (Indian cultivar) under drought stress in 2023. In this study, stevia seeds (Indian)
were investigated under priming treatments (no priming (control), hydropriming, selenite,
selenate, and furchlorphenorone) and drought stress levels (0, -2.5, -5, and -10 bar using
polyethylene glycol 6000) as a factorial experiment based on a completely randomized
design with three replications. The seeds of Indian stevia, produced in the 2018 crop year
and procured from a reputable company, were first disinfected with 70% ethanol for one
minute and 20% sodium hypochlorite solution for 15 minutes, and then washed three times
with sterile distilled water. After being disinfected for priming, it was transferred into the
desired solutions (hydro-priming, selenite, selenate and flavoring) for 24 h in a growth
chamber with a temperature of 15+1°C. Then, the seeds were washed with distilled water
and dried at room temperature for 12 hours until their moisture content reached the
original seed moisture content. After drying, 25 treated and controlled seeds (without
prime) were placed on Whatman paper, and 7 ml of polyethylene glycol 6000 solutions with
concentrations of 0, -2.5, -5 and, -10 bar were added. Standard germination tests were
conducted in three replications at 23+2°C, 75% relative humidity and a 16-hour lighting
period for 11 days. To reduce the amount of evaporation, the lids of the Petri dishes were
closed with Parafilm. Germinated seeds were counted from the second day on a daily basis
at a specific time. The traits measured were germination percentage (at the end of the 11-
day test period and root emergence as a criterion for seed germination), germination speed,
average time required for germination, average daily germination, daily germination speed,
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germination uniformity, and seedling length index. Data analysis was performed using SAS
9.1 software. To compare the means of the data, Duncan's method was performed at a 5%
probability level.

Results and discussion

Based on the results of germination percentage and rate, the mean time required for
germination, and the average daily germination, germination uniformity, seedling length,
and seedling vigor length index were significantly different under drought stress. Applying
drought stress and seed priming on germination of psyllium seeds showed that seeds had
the highest germination percentage, rate, and value of germination compared to other levels
of priming and drought stress by applying selenate priming in non-drought stress followed
by -2.5 bar stress. Under the influence of drought stress levels, germination parameters
including germination percentage, rate, and value of germination, seedling length, and
seedling vigor length index were reduced, and applying seed priming to some extent
reduced the severity of drought stress on the studied characteristics of Stevia under drought
stress conditions. Drought stress has a negative impact on seed germination of medicinal
plants. A decrease in seed germination percentage and rate is clearly observed under
drought stress conditions. This decrease is due to changes in water potential and
environmental conditions that affect the physiological processes of plants. In various studies,
ithas been shown that with increasing drought stress intensity, germination percentage and
rate decrease substantially. For example, in a study conducted on different medicinal plants,
it was found that reducing water potential from -3 bar to -7 bar decreased germination
percentage and rate, as well as seedling growth and seed vigor. Studies have shown that seed
priming can significantly increase germination percentage and germination rate in
medicinal plants under drought stress. For instance, in a study conducted on the seeds of
the medicinal plant cumin, it was found that seed priming using different methods has a
positive effect on germination under drought stress conditions.

Conclusion

Finally, it was observed that there was a significant decrease in agronomic traits, which
showed a clear difference between control and drought stress. However, all seed priming
treatments did not show priming by increasing seed germination characteristics and
seedling length and to some extent against drought stress induced by polyethylene glycol. In
general, selenate, furchlorphenorone, and hydropriming can act as effective methods to
improve seed germination under drought stress. These methods help improve tolerance to
drought stress by increasing the content of osmolytes and soluble proteins and can be used
as effective strategies in sustainable agriculture.
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