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Abstract
Soil contamination with heavy metals represents a significant global environmental
challenge, adversely impacting human health and ecosystem stability—particularly in
areas subjected to intensive industrial, mining, and historical military activities. This
issue is increasingly prevalent in arid and semi-arid ecosystems, such as the Wadi Al-
Sahl Al-Gharbi region in northeastern Libya, characterized by saline soils, limited water
availability, and residual pollution from World War Il. This study investigates the
ecological response and adaptive capacity of Ricinus communis L. to heavy metal-
contaminated soils within this extreme environment. Soil samples were collected during
the spring of 2022 and analyzed for key physicochemical parameters, including pH,
electrical conductivity (EC), and concentrations of lead (Pb), copper (Cu), and zinc (Zn).
Results revealed that the soils exhibit moderate salinity and strong alkalinity, conditions
typically unfavorable for the growth of most plant species. Despite these constraints,
Ricinus communis L. demonstrated a remarkable tolerance and bioaccumulation capacity
for heavy metals, facilitating its successful establishment in the region. The findings
suggest that R. communis possesses distinct physiological and biochemical mechanisms
that enable survival in contaminated substrates, positioning it as a viable candidate for
phytoremediation and ecological restoration initiatives in semi-arid environments.
Accordingly, this species is recommended for integration into soil remediation strategies
aimed at restoring vegetation and improving soil health in degraded coastal ecosystems.

Keywords: Soil contamination; Heavy metals; Ricinus communis L.; Semi-arid
environment; Wadi Al-Sahl Al-Gharbi
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