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Introduction

Global observations have confirmed that in recent decades, forests have been converted into agricultural land
at a swift pace; this is a major global concern. Forests around the world have also experienced severe
disturbances due to other anthropogenic activities. The conversion of forests to cropland often results in soil
degradation. Slope gradient and land use change are known to influence soil quality; therefore, the assessment of
soil quality is important in determining sustainable land-use and soil-management practices. Magnetic
susceptibility (yir) measurements are widely used to study soil-forming processes. Many efforts have been made
to correlate soil magnetic susceptibility with different soil properties, such as topography, parent material, Fe
oxide forms, etc. The Yasouj area of Kohgilouye Province is one of the most densely forested areas in Zagros
mountainous region. Parts of the area have been cultivated to feed the growing population, which has led to
forest degradation. The objectives of this study were to assess some soil properties focusing on soil yir and Fe-
oxides forms in different land uses and slope positions.

Materials and Methods

Forty soil samples were taken from dense forest, sparse forest, eroded lands and dryland farming from
different slops (0-15 and 15-30 percent) in Mokhtar Plain, west of Yasouj city. Soil samples were taken from the
depth of 0-15 cm in a completely randomized design with five replications. Soil moisture and temperature
regimes in the study area are xeric and thermic, respectively. Particle size distribution was determined by the
hydrometer method and soil organic matter, CaCO; equivalent and bulk density were determined using standard
procedures. Fe (Feo) were extracted by acid ammonium oxalate, using a single 4-h extraction at pH 3 in the dark.
Total free iron (Fed) was extracted with the CBD method. The total Fe contents (Fet) in the soil samples were
determined after extraction with 5 mol L™* HNOs. Magnetic susceptibility of the soils was measured at low (0.46
kHz; yir) and high (4.6 kHz; yn) frequencies, respectively; using a Bartington MS2 dual-frequency sensor, with
approximately 10 g of air-dry soil in polyethylene vials. The percentage of frequency-dependent magnetic
susceptibility (y«%) was calculated to study the size of magnetic crystals in soils and the abundance of
pedogenic ferrimagnetic in SP-SSD (~0.03 pum) boundary.

Results and Discussion

The results of this study showed that the land use and slope positions were among the important factors
affecting the change of soil properties in this area. Land use change along with the reduction of organic matter
reduced the stability of aggregates and increased land erosion. This process caused the loss of clay particles and
magnetic minerals and affected many soil properties. Organic matter as an important indicator of soil quality,
showed a decrease of about 3 times as a result of land use change from dense forest to eroded lands following by

1 and 2- Associate Professors, Department of Soil Science, Yasouj University, Yasouj, Iran

(*- Corresponding Author Email: owliaie@gmail.com)

3- Associate Professor, Department of Soil Science, College of Agriculture and Natural Resources
of Darab, Shiraz University, Shiraz, Iran


https://jsw.um.ac.ir/
http://doi.org/10.22067/JSW.2022.75178.1140
mailto:owliaie@gmail.com
https://jsw.um.ac.ir
https://jsw.um.ac.ir
https://orcid.org/0000-0001-5928-2557

Vo) i — 013,53 Y ojled FF wls (S g 0T 4,5 YPA

an increase in bulk density and a decrease in soil permeability and other soil quality indicators. Long-term
afforestation and agricultural activities on sloping lands changed the soil texture from a class of silty loam in the
forest to a lighter class of silty loam in agricultural use. Soil magnetic susceptibility, which is a function of soil
magnetic particles was greatly affected by land use change and to a lesser extent by slope position. Due to the
fact that magnetic susceptibility is influenced by factors such as soil texture, drainage class, erosion conditions,
magnetic mineral contents, soil evolution conditions, land use changes from forest to other uses had significant
effects (about 2 times) on yr. Significant decrease in the amount of calcium carbonate in low slope positions was
another reason for the increase in magnetic susceptibility in these positions. According to the measured values of
xia (ranged from 1.9 to 7.2%), the magnetic particles of the soils had low to moderate amounts of
superparamagnetic (SP) particles, which indicates the combined effect of pedogenic superparamagnetic ultrafine
particles and lithogenic (inherited) magnetic particles in y of the soils. The effect of slope on Fe forms (Feo, Feq
and Fe;) has been significant (p < 0.01) in almost all land uses. Due to the relatively high correlation of yr with
some soil properties such as Fe forms, soil clay, the amount of diamagnetic compounds including calcium
carbonate in the studied soils, it is possible to estimate the value of these soil properties using yir, which is a
quick and cost-effective approach. Overall, it seems that magnetic susceptibility could be applied successfully to
estimate some soil properties in hilly regions of Zagros Mountains of southwestern Iran, especially for
monitoring the consequences of land use changes. It should also be noted that any change in the use of the area
should be defined in accordance with the potential of the land in the long term to prevent a reduction in soil
quality.
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Figure 2- The comparison of mean soil properties in different land uses at 0-15 cm
(DF: Dense Forest, SF: Sparse Forest, EL: Eroded land, DL: Dryland Farm).
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