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Abstract

Background & Objective: The salinity of soil and water is one of the most important abiotic stresses in Iran
and other parts of the world, which reduces the growth and yield of plants like spinach (Spinacia oleracea
L.). To the best of our knowledge, the use of cocopeat and gypsum can enhance the salinity tolerance of
plants. This research was carried out to investigate the effects of gypsum, cocopeat, and sodium chloride
salinity on some physiological and growth characteristics of spinach cv. Virofly.

Materials & Methods: The experiment was conducted in a factorial combination (4x2x2) based on a
completely randomized design with three replications in greenhouse conditions. The perlite substrate and
modified Hoagland's nutrient solution were used for hydroponic cultivation of spinach plants. The
experimental factors were: gypsum (CaS0..2H20) at four levels (0, 3, 9, and 27%, w:w), sodium chloride
salinity at two levels (0 and 110 mM in nutrition solution), and Sri Lanka cocopeat at two levels (0 and 15%,
WiW).

Results: The effect of gypsum on the studied characteristics depended on the level of gypsum, cocopeat, and
salinity. The use of 3% gypsum had no significant effect on the root and shoot dry matters, plant height, and
leaves number. Unexpectedly, the use of 9 and 27% gypsum significantly reduced these characteristics under
saline and non-saline conditions. In treatments with cocopeat, quadratic non-linear regression relationships
were observed between gypsum levels and root and shoot dry matters, plant height, number of leaves, leaf
chlorophyll index, and leaf chlorophyll fluorescence. The effect of salinity on the studied characteristics was
different regardless of presence or absence of cocopeat. The effect of cocopeat was significant on all the
studied characteristics, but its effect depended on the level of salinity and gypsum.

Conclusion: The sensitivity of spinach plant root to sodium chloride salinity stress was greater than that of
shoot. The use of cocopeat in perlite medium is not recommended for hydroponic cultivation of spinach
because of the increase in salinity at the level of 15%, w:w. In the treatments with cocopeat, high levels of
gypsum decreased root and shoot dry matters, plant height, number of leaves, leaf chlorophyll index and leaf
chlorophyll fluorescence. The application of gypsum and cocopeat could not improve spinach plant tolerance
to salinity in the studied levels. It is suggested to conduct more investigations with lower levels of gypsum,
lower concentrations of calcium and sulfate in the nutrient solution, and application of other types of
cocopeats under saline and non-saline conditions.
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