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Investigating the Impact of Varying Osmotic Potentials Induced by Salinity on Germination and
Early Seedling Growth of Basil (Ocimum basilicum)

Abstract:

In modern agriculture, identifying salt-tolerant plants is crucial for efficient utilization of saline water
and enhancing productivity. However, plant salt tolerance can vary across different growth stages.
Basil (Ocimum basilicum L.), an annual herb belonging to the Lamiaceae family, not only imparts an
exquisite flavor to our meals but also possesses remarkable medicinal properties and diverse
applications. Basil is commonly used as a spice, fresh vegetable, and even a medicinal herb to treat
abdominal bloating and aid digestion. In traditional medicine, it is recognized as an expectorant, anti-
flatulent, analgesic for stomachache, and stimulant. Given the significance of basil and the widespread
challenge of soil salinity, a research study was conducted to investigate the effect of salinity stress on
germination and seedling characteristics of basil. This experiment was designed as a completely
randomized block design with three replications in the Agronomy Laboratory. Four salinity levels (0,
50, 100, and 150 mM) were imposed using sodium chloride salt. All data were analyzed using the SAS
software. Mean comparisons were performed using Duncan's test at a 5% probability level. The results
demonstrated that soil salinity significantly impacted basil germination and seedling growth. The
highest percentage and rate of germination, stem and root length, and fresh and dry weight of
seedlings were observed in the control treatment (without salinity). Conversely, the lowest values of
these parameters were recorded in the 150 mM salinity treatment. These findings indicate that basil is
sensitive to salinity stress, and increasing soil salinity substantially impairs its germination and
growth.

Keywords: Salinity stress, Germination, Basil, Sodium chloride, Medicinal herb



