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6- Fractal Geometry
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4- Topo Sequence
5- Microclimates
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Figure 1- Studied area in khorasanRazaviprovinve
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Properties Minimum Maximum Meanin north aspect Mean in south aspect C.V. P Value
D () 2.52 2.78 2.68 2.63 2.65 0.0001
MWD (mm) 1.54 2.75 2.03 1.96 18.65 0.001
OC (%) 0.10 1.56 0.68 0.64 69.78 0.003
CaCO; (%) 297 21.64 7.87 10.15 53.94 0.0001
Clay (%) 10.19 23.36 20.38 17.77 16.98 0.0001
Sand (%) 18.18 35.44 25.50 27.59 14.88 0.005
Silt (%) 50.39 58.48 54.14 54.80 371 0.245
Sl (%) 0.31 2.93 1.58 1.48 68.90 0.003
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Figure 2- Variation of clay percentin different degrees of northern and southern slopes (same letterswas not significant at P
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Introduction: Topography is an important and effective property affecting the soil quality. Some researchers
demonstrated that degree and aspect of land slope may influence the particle size distribution and gravel. Slope
degree affects the surface and subsurface run-off, drainage, soil temperature, stability of soil aggregates and soil
erosion. This research was carried out to determine the spatial variation of soil properties in different slope
degrees of northern and southern slopes in Khorasan Razavei province, Iran.

Material and Methods: This study was performed in Sanganeh research station (longitude 60° 15'60" and
latitude 36° 41' 36"), of north-eastern, Khorasan Razavi province of Iran. In order to study the effects of
topography on some soil physical and chemical properties, a topo-sequence with the same slope length, parent
materials and cover crops was selected. 30 soil samples (0-30 cm depth) were collected from different slopes of
less than 5, 5-15, 15-30, 30-50 and more than 50 percent of both southern and northern aspects. In this study, the
soil particle size distribution (texture) was measured by hydrometer method, organic carbon and calcium
carbonate were determined by wet oxidation and titration with HCI 6 M, respectively and soil structural stability
index, aggregates mean weight diameter and particles fractal dimension were calculated by related equations.
Finally, the studied soil properties of 5 slopes (less than 5, 5-15, 15-30, 30-50, and more than 50%) and 2
aspects (north and south) with 3 replicates were compared by nested experimental design and Tuky test in IMP
statistical software.

Results and Discussion: The maximum and minimum clay contents as well as fractal dimension and organic
carbon contents were found in less than 5% and more than 50% of south slopes, respectively. Clay content and
fractal dimension in north aspect were also significantly (P <0. 001) more than south one. In reverse, the sand
content in south aspect was significantly (P <0.05) more than north one. There was no significant difference
between silt content in north and south aspects, but the silt content was maximum value in toe slope, which
reflects the transportation of silt due to soil erosion from steeper parts of dope to toe slope. The differences of
calcium carbonate and organic matter contents in different slope degrees were significant (P < 0.05). The
minimum and maximum calcium carbonate contents were noted in less than 5% and more than 50% of south
slopes, respectively and the average of calcium carbonate in south aspect was significantly (P < 0.001) more than
the north one, while the organic carbon contents in north aspect was significantly (P <0.001) more than the south
one. In both southern and northern slopes, the OC as a result of high radiation and less soil moisture content and
then poor crop cover has been decreased by increasing the slope degree. The highest and least values of MWD in
studied area were found in less than 5% and 30-50% degree of south slope, respectively and the average of
MWD in north aspect was significantly (P < 0.01) more than south slope, too. The value of structural stability
index in north aspect aso was more than the south one and it was decreased by increasing the slope degree.

Conclusion: The results showed that, in spite of the same soil texture class in different slope degrees of both
north and south aspects, particle size distribution in different parts of slope was varied. By decreasing the degree
of dope, the fractal dimension of solid particles increased and vice versa. It seems that the fractal dimension of
solid particles and structural stability index of soil can be replaced by soil texture and MWD, respectively,
because they can represent the best and explicit description of particle size distribution and the effect of soil
forming process in sloped regions, and soil structure.

Keywords: Fractal Dimension of Solid Particles, Particle Size Distribution, Slope
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