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Water scarcity and moisture stress are fundamental abiotic stress factors that negatively
affect the productivity of natural resources through physiological and morphological
changes in plants. In this research, biodegradable mesh plates were used to create culture
capsules with bacterial, hydrogel, and nanoclay substrates, into which seedlings of
Salsola imbricata were transferred. Seedlings in nylon pots, representing the
conventional cultivation method in rangeland reclamation projects, were cultivated in
the ground as a control. A completely randomized design with two factors of cultivation
type (capsule and conventional method) and capsule type (hydrogel, bacteria, and
nanoclay) was applied in the greenhouse of the Faculty of Natural Resources at the
University of Tehran. The results showed a significant effect of hydrogel capsule culture
on all morphological traits of the *Salsola imbricata* seedlings. The length of the stem
increased by 42.6%, the diameter of the collar by 14.8%, and the dry biomass of the root
and aerial organs increased by 7.2% and 23.7%, respectively. Additionally, regarding
some physiological traits of the investigated plant, chlorophyll content was also affected
by the type of capsule culture, with concentrations in hydrogel, bacteria, and nanoclay
cultures showing increases of 56.8%, 32.1%, and 36.9%, respectively. The results also
revealed that proline concentration in seedlings grown in hydrogel capsules decreased
by 33.20% compared to those grown using conventional culture methods. Furthermore,
soluble sugar content in seedlings grown in hydrogel capsules showed a reduction of
20.78% compared to the conventional culture method. Overall, the results indicated
differences in morphological and physiological characteristics of Salsola imbricata
based on the type of cultivation method used, demonstrating that capsule cultivation is a
suitable alternative for biological reclamation projects in arid and semi-arid lands.
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