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Objective: The multi-layer substrate method is a novel approach whose feasibility in
greenhouse cultivation of crops that require root support facing challenges in conventional
systems has not been studied yet. The present study was conducted to evaluate two-layer
substrates in closed hydroponic conditions and select an appropriate design to cultivate
strawberries.

Methods: To select the appropriate dimensions of the two-layer substrate for strawberries,
two different cultivation system designs were considered. In the first design, the base and
height of the triangular substrate were 20 cm and 10 cm (B2), and in the second design, they
were 12 cm and 20 cm (B3), respectively. The hydroponic cultivation of strawberries in grow
bags (B1) was used as the control treatment. At the end of the growing period, to assess yield
and yield components, five plants were selected, and 20 fruits were harvested from each
plant.

Results: Based on the results, the highest and lowest leaf areas: 2037.3 and 1667 c¢cm?,
belonged to the B2 and B1, respectively. In addition, the highest fruit weight per plant (679.2
g), was achieved in the B2, which was significantly higher than the grow bag treatment
(581.3 g). The increase in yield is attributed to the efficient multi-channel system used in the
two-layer substrates, which facilitated the flow of the hydroponic nutrient solution, thereby
improving root growth and expansion. In the design of this system, lateral cuts were made
in the upper channel to direct the hydroponic nutrient solution to the lower layer. This
becomes important when, at the final stage of growth, the increase in root mass should not
obstruct the proper flow of the nutrient solution in the channel.

Conclusions: In general, the results of this study indicate the significant superiority of the
NCS with two-layer substrates compared to the conventional grow bag method, in terms of
enhancing strawberry yield. Specifically, the use of the B2 and B3, compared to the grow
bag substrate, resulted in a yield increase of 16.8 and 11.1%, respectively.
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