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Abstract

Drylands and semi-arid ecosystems are strongly influenced by
changes in vegetation cover due to their specific climatic conditions
and high soil sensitivity, and forest trees play a key role in causing
these changes and maintaining the stability of these ecosystems. This
study aimed to investigate the effects of canopy cover of two tree
species, Pistacia atlantica and Amygdalus scoparia, on the physical,
chemical, and biological properties of soil in Bardaskan County,
Razavi Khorasan Province. Soil samples were randomly collected
from a depth of 0 to 15 cm beneath the canopy of both species (five
composite samples per species) and from areas without vegetation
(control). The following properties were evaluated: physical
properties (texture, bulk density, particle density, porosity, and
saturation moisture content); chemical properties (pH, electrical
conductivity, organic carbon, organic matter, nitrogen, phosphorus,
potassium, calcium, magnesium, sodium, iron, zinc, manganese, and
calcium carbonate equivalent); and biological properties (basal
respiration, substrate-induced respiration, microbial biomass carbon,
and nitrification potential). The results showed that beneath the P.
atlantica canopy, bulk density and particle density decreased, while
saturation moisture content increased (p < 0.05). Beneath the A.
scoparia canopy, sand percentage increased (from 64.4% to 69.4%)
and total porosity decreased (from 32.24% to 31.4%) (p < 0.05).
Organic matter, potassium, zinc, and sodium increased beneath the
canopy of both species. Calcium and manganese increased only
beneath P. atlantica, while phosphorus, iron, and organic carbon
increased only beneath A. scoparia. Calcium carbonate equivalent
decreased exclusively beneath A. scoparia. Basal respiration,
substrate-induced respiration, and microbial biomass carbon increased
beneath the canopy of both species (p < 0.01), whereas nitrification
potential increased only beneath P. atlantica. Overall, both species
had a positive effect on soil quality, but the pattern of these effects
was species-specific. The conservation of these forests plays a vital
role in the stability of drylands and semi-arid ecosystems in Iran.
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