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Figure 1- Location of the study area indicating sampling points on alluvial plain in different land uses
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Table 1- Statistic status summarize of the study variables

S by sl Bl Sl ke Sp Sas e (D0hed e
. . . . Standard Coefficient of
Soil properties Unit Min Max Mean Skew Kurt . s .
deviation variation
EC dSm’ 0.37 7.35 1.49 2.03 5.15 1.37 91
pH - 7 8.1 7.69 -0.28 -0.31 0.26 3.58
OM % 0.26 2.15 0.85 0.87 -0.06 0.49 25.91
CaCoO; % 8 24 14.97 0.78 0.74 3.08 12.37
Sand % 52 88 77.03 -1.17 0.93 8.17 5.48
Silt % 52 39.2 16.15 1.19 0.54 8.2 23.84
Clay % 32 11.6 6.82 0.64 -0.1 2.09 24.56
Yyg 10°m’kg' 13438 17789 695.83 1.22 1.29 321.1 2131
g 10%m* kg'  133.45 1767.9 688.71 1.23 1.34 318.53 21.48
Leq % 0.52 1.73 1.04 0.41 -0.05 0.27 28.24
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Figure 2— Schematic diagram of *j¢ values distributed versus X¢q
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Figure 3- Relationship between magnetic susceptibility (%) and selected soil properties.
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Table 2- Correlation coefficient among magnetic parameters and physicochemical properties of the studied soils

EC pH oM CaCoO, Sand Silt Clay
X -0.010™ -0.072"™ -0.061™ -325% 695%* -.630%* 0.25™
Le — -0.011™  -0.071™ -0.061™ -324% 695%* -.629%x 0.248™
ey 0.163™ -0.103™ 0.04™ 0.031™ -0.106™ 0.142"™ -0.142™

o lS58 5 SB blise 6,k 3 X 1 (Calcium carbonate equivalent) Jsls auadS @ly,s :CaCOj5 « (Organic matter) S5 Jislge :OM

&y Xed (usceptibilityHigh Frequency Magnetic ) Y4 uil5 3 3 SB wublise 4,153, X (Low Frequency Magnetic Susceptibility)

(Frequency Dependent Magnetic Susceptibility) ol 58 & dtunly (wblize

7N e gdaws )3 (gl xe®* 0 Jloin] grdaws )3 (gl (ime™
*Significant (p<0.05), ** Significant (p<0.01)
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Table 3- Mean comparison of soil properties in different land uses at 0-15 cm depth in the studied region

e ) Sl el Glda Lae s e S B g ol 02
Variable Unit Farmland Well covered pasture Degraded pasture Degraded dryland farm
EC dSm’! 2.373% 2.253% 0.805*° 0.565*°
pH - 7.66° 7.69° 7.7°% 7.73%
oM % 1.52% 0.98° 0.5°¢ 0.39°
CaCO; % 19.1° 14.23° 12.76 € 13.8%
Sand % 65.5° 84.22° 79.94° 78.44°
Silt % 28.29° 10.05°¢ 12.57" 13.68"
Clay % 6.2° 5.72° 7.48° 7.88%
Yyg 10°m’kg'  435.61° 1164.04° 664.11° 519.57°
Tig 10°m’kg'  431.07° 1152.7° 657.4° 514.06°
Teq % 1.05° 1.00° 1.08° 1.05*
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Numbers followed by the same letter in each row are not significantly different.
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Figure 4-Box plot of magnetic susceptibility (a) and frequency dependent magnetic susceptibility (b) in different land uses, 1)
degraded pasture 2) well covered pasture 3) farmland 4) degraded dryland farm
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Introduction: Soil magnetic properties reflect the complex chemical, geological and biological interactions
occur in the soil. Thus, knowledge about the factors affecting soil magnetic properties helps better understanding
and interpreting the results. The lithogenic magnetic minerals are often found in the coarse soil fractions (sand
and silt) and they have inherited from parent rocks. Weathering and soil formation factors may lead increasing or
decreasing of magnetic susceptibility. Climate and vegetation type are among the other factors affecting
magnetic susceptibility too. Amount and distribution of magnetic susceptibility may also be affected by land use.
The main objective of this research was to study the effect of different land uses and vegetation types on the
magnetic susceptibility of topsoil related to soil properties.

Materials and Methods: The study area was located in MahoonakeZiba around the Bardsir region, Kerman
Province. The moisture and temperature regimes of the study area were sub aridic and mesic, respectively. The
study area is located in the alluvial plain with igneous parent material originated from andesite, volcanic tuff,
anddacite. Four land uses including farmland, well-covered pasture, disturbed pasture and degraded dryland
farm with similar climate, topography, and parent material were selected. Overall, 60 complex surface samples
were collected from the depth of 0-15 cm. The physicochemical analyses were done on the samples after that the
soils were air dried, crushed, and passed through a 2 mm sieve. The soils magnetic susceptibility (¢) in low (0.46

kHz) and high (4.6 kHz) frequencies were measured using the Bartington MS2 dual frequency sensor in two
replications. The frequency depended magnetic susceptibility (“fd %) was calculated as a development index of
soil forming factors reflecting ferrimagnetic particle sizes.

Results and Discussion: The pH of studied soils were in the range of neutral to alkaline and had the lowest
coefficient of variance between measured parameters. The average of soil EC was 1.76 dS/m with a high
coefficient of variance. The lowest amount of organic matter was in land use ofdegraded drylandfarm (0.26 %)
and the highest was in farmland (2.15 %). The lowest amount of calcium carbonate with the coefficient of
variance 12.37 % measured in the degraded pasture and its maximum was in the farmland. The loamy sand and
sandy loam textural classes were found in the area under study. The minimum and maximum amounts of*lf were
determined in farmland (134.8x 10°®* m’ kg™ )and well-coveredpasture (1778.9 x10® m’ kg™ ), respectively and the

relatively high mean value was 695.83 x 10® m’® kg'. The topsoil of the study area was formed on alluvial

deposits with a parent material originated from igneous andesite, tuff and dacite rocks. The high values of
magnetic susceptibility of all soils under study could be attributed to the existence of initial magnetic minerals
inherited from the parent material. The statistical analysis revealed a significant difference among *If values
(p<0.05). The average measured *f values decreased in the order of well-covered pasture, disturbed pasture,
degraded dryland farm, and farmland. The cultivated soils showed significantly lower magnetic susceptibility
values compared to natural vegetative land uses. The type of irrigation water and fertilization could have affected
calcium carbonate and salt contents of soils. The lower amounts of magnetic susceptibility observed in soils were
attributed to the higher amounts of calcium carbonate and salts. It seems that irrigation has led to decrease of soil
wetting-drying periods which in turn decreased transformation of nonmagnetic to magnetic forms of minerals.
The calculated *fd in the range of 0.52 to 1.73 percent indicated the presence of multidomain particles induced
from igneous parent materials as the main source of magnetic susceptibility in the studied area. The variability of
most measured soil properties determined in different land uses was statistically significant. There was a
significant positive correlation between magnetic susceptibility and sand content. On the other hand, a
significant negative correlation among magnetic susceptibility, silt and calcium carbonate contents were
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observed. Besides, the kind of vegetation cover affects the amount of soil magnetic susceptibility. In the well-
covered pasture, the vegetation is usually C4 type. While, the farmland soils were usually covered by C3 plants
including wheat, barley, and alfalfa. According to human-induced erosion and over grazing in degraded pasture
and dryland, very scarce vegetation was found. Therefore, it seems that C4 plants present in soils of well-
covered pasture played a role in increasing the topsoil magnetic susceptibility in this land use.

Conclusion: The results showed that, type of land use and vegetation cover have caused the formation and
accumulation of soil magnetic minerals by affecting soil forming processes and changing the soil properties.

Keywords: Central Iran, Magnetic parameters, Farmland, Pasture, Soil magnetism






