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Article Info ABSTRACT

Article type: Background and Objectives: Following excessive exploitation of natural
Full Length Research Paper  areas, particularly forests, soil fertility has declined, and the sustainability
of production systems has been compromised. Consequently, understanding
forest soil conditions and investigating the effects of various activities on

Article history:

Received: 04.12.2025 soil characteristics play a crucial role in sustainable forest management.
Revised: 05.10.2025 This study aimed to evaluate the physical, chemical, and biological
Accepted: 05.13.2025 characteristics of soil in the habitat of Juniperus excelsa M. Bieb. in the
Galouchar region of Rabar, Kerman Province, Iran.

Keywords: . Materials and Methods: Soil sampling was conducted using a selective
Jumper forest commumty, . : . . .

Kerman Province, method in J. excelsa forest habitats and a control area (without vegetation
Microbial biomass carbon, ~ cover). Twenty-five J. excelsa trees with similar trunk diameters and
Nitrification potential, canopy cover were selected. Soil samples were collected from a depth of
Soil chemical 0 to 25 cm, and every five samples from beneath adjacent trees were mixed

to form a composite sample for laboratory analysis. To minimize the
influence of confounding environmental factors, all selected trees and
sampling points were ensured to have relatively uniform conditions in
terms of altitude, slope, and aspect. After transportation to the laboratory,
the samples were prepared and analyzed using standard methods to
determine: physical properties: soil texture chemical properties: pH,
electrical conductivity (EC), calcium carbonate equivalent (CCE), organic
carbon (OC), total nitrogen (TN), available phosphorus (P), available
potassium (K), exchangeable calcium (Ca), and exchangeable magnesium




(Mg). Micronutrients: Iron (Fe), zinc (Zn), copper (Cu), manganese (Mn),
and sodium (Na), Biological properties: basal respiration (SMR), substrate-
induced respiration (SIR), microbial biomass carbon (MBC), and potential
nitrification (PN). The data obtained from soil samples beneath tree
canopies were statistically compared with those from the control area using
an independent t-test.

Results: The results indicated that beneath the Juniper tree canopy, the silt
percentage increased significantly, while no significant differences were
observed in other soil texture components. Soil chemical properties,
including pH, EC, OC, TN, Ca and K, were significantly higher under the
Juniper canopy compared to the control area. In contrast, phosphorus (P),
and magnesium (Mg) did not exhibit significant differences. Among
micronutrients, all elements except copper (Cu) showed a significant
increase in soils beneath the Juniper canopy. Furthermore, soil biological
indicators, SMR, SIR, MBC, and PN, were significantly enhanced under
the Juniper canopy, confirming the positive influence of this species on
soil microbial activity.

Conclusion: The findings demonstrate that J. excelsa significantly improves
soil chemical and biological properties, including enhanced microbial
respiration, microbial biomass carbon, and nitrification potential beneath
its canopy. This improvement is attributed to the accumulation of organic
matter and favorable microclimatic conditions created by the tree canopy.
Given these results, we recommend considering J. excelsa in afforestation
and habitat restoration programs to preserve and enhance soil fertility and
health in mountainous regions with nutrient-poor soils.
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Figure 1. Habitat of the Juniper tree species in Kerman Province, Rabar County (Galouchar site).
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Figure 2. Diagram of the physical and chemical characteristics of the soil under the Juniper tree and control
samples (without vegetation). Diagram A (clay percentage), B (silt percentage), C (sand percentage),

D (acidity), E (calcium carbonate), F (electrical conductivity), I (organic carbon), G (total nitrogen),

K (available phosphorus), L (available potassium), M (available calcium), and N (available magnesium).
Lowercase English letters indicate significance at the 5% statistical level based on the independent T-test.
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Figure 3. Diagram of soil micronutrient elements under the Juniper tree and control samples (without

vegetation). Diagram A (soil iron), B (soil zinc), C (soil copper), D (soil manganese), and E (soil sodium).
Lowercase English letters indicate significance at the 5% statistical level based on the independent T-test.
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Figure 4. Diagram of soil biological characteristics, including basal microbial respiration (A),
induced microbial respiration (B), microbial biomass carbon (C), and nitrification potential (D)

under the canopy of the Juniper tree species and their control samples.
Lowercase English letters indicate significance at the 5% statistical level based on the independent T-test.
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Figure 5. Investigation of the relationships between soil physical, chemical, and biological characteristics using PCA
Ranking analysis. Clay (Clay%), Silt (Silt%), Sand (Sand%), pH (Seil pH), CaCO; (Calcium carbonate equivalent),
EC (Electrical conductivity), SOC (Soil organic carbon), TN (Total nitrogen), P (Available phosphorus),

K (Available potassium), Ca (Available calcium), Mg (Available magnesium), Fe (Available iron), Zn (Available
zinc), Cu (Available copper), Mn (Available manganese), Na (Available sodium), BR (Basal microbial respiration),
SIR (Substrate-induced respiration), MBC (Microbial biomass carbon), NP (Nitrification potential).
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