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Irano-Turanian forests are undergoing severe degradation and soil fertility decline
due to overexploitation. This study assessed the variability of soil chemical and
biological properties in Pistacia atlantica and Prunus scoparia habitats to develop
strategies for sustainable conservation and restoration. A total of 45 soil samples
were collected from a depth of 0—15 cm in wild P. atlantica and P. scoparia stands
and adjacent control areas (without forest cover). Soil properties, including pH,
CaCOs , soil organic carbon (SOC), total nitrogen (TN), phosphorus (P),
potassium (K), exchangeable calcium (Ca), magnesium (Mg), sodium (Na), and
micronutrients (Fe, Zn, Cu, Mn), were analyzed along with biological parameters
such as basal and substrate-induced microbial respiration (BR and SIR), microbial
biomass carbon (MBC), and nitrification potential (NP). Data were evaluated
using ANOVA and Tukey’s HSD test. Results showed significant increases in
CaCOs; , SOC, K, Na, and Mn under tree cover, with K notably higher under P.
atlantica. BR, SIR, and NP were also significantly enhanced in forested areas.
PCA confirmed distinct improvements in soil fertility and microbial activity in
tree-covered sites. Overall, both species improved soil chemical and biological
properties, but P. atlantica performed better in enhancing available K and
promoting microbial activity (BR, SIR, NP), making it more suitable for
restoration programs in Kerman Province. These findings underscore the potential
of native tree species in stabilizing ecosystems and restoring soil fertility.
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