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**Abstract:**

Abstract:

Sesame (*Sesamum indicum* L.), an oilseed crop belonging to the Pedaliaceae
family, is cultivated in warm and arid regions due to its high-quality oil and protein
content. Seed priming is a technique that physiologically and biochemically prepares
seeds for germination before sowing, encompassing methods such as hydropriming,
osmopriming, and others. This study aimed to investigate the effects of different
priming treatments (control without priming, hydropriming, priming with 0.25%
potassium nitrate, and priming with 0.5% potassium nitrate) on the germination
characteristics of sesame genotypes and seedling growth traits. The experiment was
conducted as a factorial design based on a completely randomized design in Petri
dishes under laboratory conditions with four replications. The results indicated that
seed priming significantly influenced germination percentage, relative water
content, chlorophyll *a* and *b* content, anthocyanin levels, phenolic content, and
carotenoid content. In both genotypes, the number of germinated seeds in the
control treatment was lower than in the primed treatments. Among the evaluated
traits, the Chamestan genotype exhibited less responsiveness to priming compared
to other genotypes. Overall, priming improved biochemical characteristics and
secondary metabolites such as phenols, anthocyanins, and carotenoids. For instance,
carotenoid biosynthesis in the Chamestan genotype was 62.5% higher than in the
Oltan genotype. Additionally, all priming treatments, except iron sulfate and
calcium nitrate, enhanced carotenoid content compared to the control (2125 mg/g
FW). The highest anthocyanin content (1.15 mg/mL) was observed in the potassium
nitrate treatment, while the lowest (0.49 mg/mL) was recorded in the calcium nitrate
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treatment. The potassium nitrate priming treatment yielded the highest phenolic
content (1.55 pg/mL), whereas the calcium nitrate treatment resulted in the lowest
(0.65 pg/mL). Furthermore, the Chamestan genotype showed less reactivity to
priming treatments compared to other genotypes. Finally, priming reduced
germination speed and variance while improving germination uniformity across
different priming levels (results not shown). In other words, priming enhances the
synthesis of secondary metabolites such as phenols, leading to better seedling
establishment, faster and more uniform germination, and reduced variability in
germination timing.

Keywords: Hydropriming, Potassium nitrate, Sesame cultivars, Germination spee



