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Abstract

This study aimed to investigate and characterize the bioengineering properties of the native species
Daphne mucronata (Zagros Daphne) in Faridan, Isfahan Province, to evaluate its potential for soil
stabilization, erosion control, and application in civil and environmental projects. Three key indicators
were measured and evaluated to characterize the species' bioengineering properties: root area ratio
(RAR), root tensile strength (RTS), and stem resistance to flexural forces. The results showed that root
density increased from the soil surface to a depth of 20-30 cm and decreased at greater depths. The
mean root tensile strength, at a moisture content of 20.8%, was 17.56 MPa, while the mean maximum
force required for stem bending, at a mean moisture content of 40.48%, was 130.39 N. Furthermore,
root tensile strength decreased with increasing root diameter, whereas thicker stems required a greater
maximum bending force and exhibited less displacement. These findings indicate that Daphne
mucronata, with its dense root system in intermediate soil layers and stems resistant to flexural forces,
can play an effective role in slope stabilization, reducing wind and water erosion, and enhancing the
stability of mountainous ecosystems. Given its bioengineering characteristics, including its resistance,
native status, and adaptation to the climatic and edaphic conditions of the region, Daphne mucronata
may provide a sustainable and low-cost alternative to mechanical and non-biological approaches. The
species may also be considered for civil and bioengineering projects, particularly in the central Zagros
region. Utilizing the natural capacities of this species could reduce implementation costs and enhance
environmental sustainability.
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