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Abstract

Soil salinization with sodium chloride ions is an abiotic stress that adversely affects many
aspects of growth and development in plants. Spinach, which is moderately sensitive to
salinity, is also a rich source of vitamins and minerals. In this study, spinach seedlings were
irrigated with NaCl solutions at concentrations of 0, 50, 150, 250, and 350 mM for 21 days,
followed by morphological and anatomical analyses. The results indicated that salinity stress
significantly reduced plant length tolerance index and plant weight index as salinity increased,
while a nonsignificant increase in the plant weight index was observed at 50 and 150 mM
NaCl. Moreover, root diameter, root stele diameter, root cortex thickness, stem diameter,
xylem vessel diameter of the stem, midvein diameter, and xylem vessel diameter within the
midvein were reduced as increasing salinity. The spongy and palisade tissues did not show a
significant change at 50 and 150 mM NacCl, but at 250 and 350 mM NacCl, the thickness of the
palisade tissue increased, while the thickness of spongy tissue decreased. Additionally, the
number of abaxial and adaxial stomata on the leaves significantly increased at 50 and 150
mM NaCl, but decreased at higher levels of salinity. Our results suggest that these changes
may affect the plant's physiological functions and enhance salinity resistance.

Keywords: Spinach, Salinity, Anatomical features, stomata.


mailto:E.mohajel.k@gmail.com

