Ce IRANIAN JOURNAL OF d 10.22092/ijfpr.2025.367709.2186
v FOREST AND PRtlJ:RLAR RESEARCH Vol. 33, No. 3, Page 191-206 (2025)

Research Article

Assessment of aggregate stability in relation to physiographic characteristics and
canopy density in the Zagros Forests, Iran

Narges Pordel !, Jaafar Hosseinzadeh >, Mehdi Heydari * and Reza Omidipour *

1- Ph.D. Student, Department of Forest Sciences, Faculty of Agriculture, llam University, llam, Iran

2"~ Corresponding author, Associate Prof., Department of Forest Sciences, Faculty of Agriculture, llam University, llam, Iran
E-mail: j.hoseinzadeh@ilam.ac.ir

3- Prof., Department of Forest Sciences, Faculty of Agriculture, Ilam University, llam, Iran

4- Assistant Prof., Department of Rangeland and Watershed Management, Faculty of Agriculture, llam University, Ilam, Iran

Received: 16.11.2024 Revised: 27.01.2025 Accepted: 03.02.2025

Abstract

Background and Objectives: Soil is one of the most important components of natural
ecosystems and has a direct relationship with vegetation cover. Soil aggregate stability is a crucial
physical property that plays an essential role in enhancing permeability and preventing soil
erosion, key factors for ecosystem health. While much research has focused on chemical and
biological properties, physical characteristics like aggregate stability have received less attention.
This study investigates soil aggregate stability under the combined effects of canopy cover
density, elevation above sea level, and slope aspect, while examining its relationships with soil
moisture and organic matter content.

Methodology: The study was conducted in the Zagros forest region (Shalam Mountain), llam
province, Iran, across various physiographic conditions. A total of 60 soil samples were collected
from 0-15 cm depth. Samples came from stands with sparse and semi-dense canopy cover on
northern and southern aspects, across three elevation classes (1750-1850, 1850-1950, and 1950
2050 m a.s.l.), using systematic random sampling to assess the interactive effects of canopy cover,
slope aspect, and elevation on soil moisture, organic matter, and aggregate stability. Statistical
analysis employed three-way ANOVA within a general linear model (GLM) framework. R
software and relevant packages were used to analyze correlations among soil organic matter,
moisture, and aggregate stability.

Results: Slope aspect and canopy cover density significantly affected (p < 0.05) mean weight
diameter (MWD) of soil aggregates, soil moisture, and organic matter. The highest aggregate
stability (MWD = 0.69 mm) occurred on northern slopes in semi-dense areas. Similarly, the
highest soil moisture (12.46%) and organic matter (6.39%) were recorded in semi-dense,
northern-aspect sites, significantly greater than in southern slopes and sparse areas. Significant
positive correlations existed between soil moisture, organic matter, and aggregate stability,
highlighting their interrelationships in improving soil quality. These findings indicate that higher
tree and shrub cover density in this semi-arid region boosts soil moisture, enhancing aggregate
stability and reducing erosion. Greater plant cover also reduces surface evaporation, promoting
moisture retention, while litter decomposition accumulates organic matter to improve soil
structure and stability.

Conclusion: This research shows that sustainable management of Zagros forests, especially


https://doi.org/%2010.22092/ijfpr.2025.367709.2186
https://doi.org/%2010.22092/ijfpr.2025.367709.2186
mailto:j.hoseinzadeh@ilam.ac.ir

Iranian Journal of Forest and Poplar Research Vol. 33 No. 3, 2025 192

preserving tree and shrub canopy cover, plays a key role in preventing soil degradation,
maintaining aggregate stability, and sustaining ecosystem health. Reduced canopy density lowers
aggregate stability and organic matter, increasing erosion risk. Thus, strategies to enhance
vegetation cover and soil aggregate stability are essential for conserving natural resources.

Keywords: Forest canopy, oak, physiographic characteristics, soil erosion, soil properties.
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Figure 1. Location of the study area
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Table 1. Texture of the studied soils

Canopy Aspect  Elevation  Texture class Clay (%) Sand (%) Silt (%)
L Clay loam 34.7 21.9 434
South M Clay 40.4 20.6 39
s H Loam 24.4 43 32.6
parse L Clay loam 303 30.7 39
North M Loam 26.8 34.6 38.6
H Loam 24.8 38.2 37
L Clay loam 39.6 26.7 33.7
South M Clay loam 36.8 29.9 33.3
Semi-d H Clay loam 30.8 311 38.1
emi-aense L Clay loam 316 373 311
North M Loam 24.8 415 33.7
H Clay loam 34 335 325
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Table 2. Results of General Linear Models (GLM) for testing the effects of slope aspect, elevation, and canopy density

on soil properties

Mean Weight Diameter (mm)

Organic Matter (%)

Soil Moisture (%)

Soil properties

df MS F-value P-value MS F-value  P-value MS F-value  P-value
Aspect 1 0.133 1152.36 0.000 5.221 68.583 0.000 198.48 199.25 0.000
Canopy 1 0.053 461.022 0.000 9.552 125464  0.000 227.87 228.76 0.000
Elevation 2 6.500E-5 0.561 0.574 0.189 2.485 0.094 3.645 3.659 0.033
Aspect x Canopy 1 0.007 64.59 0.000 1.627 21.369 0.000 97.971 98.351 0.000
Aspect x Elevation 2 0.001 5.367 0.008 0.056 0.734 0.485 2.604 2.614 0.084
Canopy x Elevation 2 0.002 15.727 0.000 0.039 0.516 0.600 3.419 3.432 0.040
Aspect x Canopy x Elevation 2 0.002 15.295 0.000 0.018 0.234 0.792 0.249 0.25 0.780
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Figure 2. Mean comparison (% standard error) of mean weighted diameter of soil in different elevation classes,

aspects (north and south), and two canopy cover types (sparse and semi-dense)
Letters that differ indicate a significant difference between means (P<0.05).
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Figure 3. Mean comparison (+ standard error) of soil organic matter in different elevation classes, aspects (north

and south), and two canopy cover types (sparse and semi-dense)
Letters that differ indicate a significant difference between means (P<0.05).
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Figure 4. Mean comparison (% standard error) of soil moisture in different elevation classes, aspects (north and

south), and two canopy cover types (sparse and semi-dense)
Letters that differ indicate a significant difference between means (P<0.05).
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