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1- Mean Weight Diameter (MWD)

2- Geometric Mean Diameter (GMD)

3- Water-Stable Aggregation (WSA)

4- Water Dispersible Clay (WDC)

5- High Energy Moisture Characteristic (HEMC)
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Figure 1- a) Sampling area location, b) view of rainfall simulator device
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2- Water Dispersible Clay (WDC)
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1- Loss on Ignition (LOI)
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Table 1- Statistical description of sediment properties
P sy AweS  aby oSbe Slre Bl 2l Oyt o oo p-value
Variable Unit Min Max Mean Standard deviation Coefficient of variation
pH - 7.8 8.4 8.186 0.166 0.02 0
EC dsm? 0206 0.757 0.423 0.127 0.3 0.097
N (%) 0.005 0.05 0.162 0.008 0.05 0
P mgkg? 2 226 9.73 4.41 0.453 0.2
K mgkg? 933 472 2411 95.11 0.39 0.013
oM (%) 0.141 0.759 0.318 0.158 0.497 0
BD g cm?® 1.3 1.72 1.52 0.111 0.072 0.043
Clay (%) 6.88 20.9 13.88 3.734 0.269 0
Silt (%) 4 38 24.22 8.61 0.355 0.016
Sand (%) 41.1 89.1 61.86 11.7 0.189 0.007
CCE (%) 0.75 19.7 10.1 5.21 0.516 0.085
POM (%) 0.018 0.172 0.08 0.034 0.424 0.125
WDC (%) 0 12.12 3.51 3.51 0.998 0
Tensile strength kPa 20 141.05 457 26.72 0.584 0
Dm - 2.7 2.993 2.9 0.072 0.025 0.02
dg mm 0.042 0.548 0.182 0.012 0.643 0
og - 6.44 15.87 12.2 2.38 0.196 0
MWD mm 0.012 0.099 0.064 0.0198 0.311 0.087
Gravel (%) 19.32  49.6 34.3 8.3 0.242 0.075

Og 5 SB )b jhb wtin 5, 5ke Ag ¢ JUST3 10 DM ¢l 5 (25T, LB ey WDC ¢glo)s JT o3l POM ¢ sl gl iy S CCE ¢ 60l ogascs o> BD
ol SLSB b wtin :S5ke MWD 5 l)y osin jlxe Gl 5ol
BD: Bulk Density, CCE Calcium Carbonate Equivalent, POM Particulate Organic Matter, WDC Water Dispersible Clay, Dm Fractal dimension, dg
Geometric Mean Diameter, cg Geometric standard deviation, MWD Mean weight Diameter
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Table 2- Statistical description of sediment properties

o sl WS Ay osbe see Sl Sl P-
Variable Unit Min Max Mean Standard Coefficient of value
deviation variation
g clale
(Sediment g. I* 13.288 137.813 51.392 23.785 0.463 0.001
concentration)
oM % 0.34 2.9 1.56 0.491 0.381 0.063
N % 0.02 0.04 0.0297 0.0064 0.269 0.003
P mg. kg 6.8 314 14.29 5.89 0.499 0
K mg. kg'1 177 641 318.5 124.9 0.476 0
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Table 3- Comparison of the mean of some soil properties in studied land uses

) . T este S ok
. _. 8
e S il CFELEE ey O oS . &l
o) &4 et sl Clay Gravel Organic i
) . sand matter Particulate
Land use Soil texture Bulk Density () ) OM
(] Cm'3) ' (X) ' (X) (7)
225> 2 B0 =S pd 1.52° 144> 59.12°  29.6° 0.2° 0.082°
Disturbed pasture Sandy loam
°>)95d Cwd & yo . 9] . 9]
Undisturbed e 1.43° 17.36* 486°  28.7° 0.57% 0.107°
Loam, Sandy loam
pasture
o cblis 15 5 pgd o) rb oy
A bl “"LSA} Sandy Loamy sand’ Sandy l.58a 928C 77.28a 42.9a 025b 00740
Protected forest
loam
Eyeae S - Py 152 1448> 624> 358 0.22° 0.057¢
Artificial forest Sandy loam
bl o I gze BT gl gt b 4D S e gy b dlasl
Numbers followed by the same letter are not significantly differentns.
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Table 4- Correlation coefficients between data
: PSR @ > oS Ol S JE o,
Slesbe © ) Cyw o 51
oM $A Clay Sand J> ool
BD CCE WDC
oM J’I o3lo 1
BD mls JS> -0.428™ 1
Clay ., 0.475" 057" 1
Sand s -0.587" 0.578™ -0.87" 1
CCE Jsbo S @lis)S 0.203" -0.364™ 0.59™ -0.621"™ 1
WDC sy LB e, 0.009 -0.296™ 03717 -.307" 0.482" 1
D JsT ax -0.552™ 0.565™ -0.829™ 0.814™ -0.483™ -0.378™
dg @l jhd s (Sile -0.433" 0.536" -0.84” 0.922" -0.704™ -0.3777
OOl wiis jline Bl ol 0.304™ -0.507™ 0.889™ 0.81" 0.713™ 0.422™
MWD IS s s Sl 0.082 -0.146 0.3117 -0.327" 0.369™ 0.288"
Gravel o}, S -0.375” 0.476™ -0.498™ 0.594™ -0.383" -0.069
o> JHoale 0.384" -0.115 0.215" -0.293" -0.024 -0.174
P-OM
ey ) odla 0.327" 0.268" 0.288" 0.352" -0.265™ -0.16
Sediment-OM
gy clale 0.091 -0.102 0.072 -0.147 -0.032 -0.369"”

Sediment Concentration
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Figure 2- Changes in a: mean weight diameter, b: tensile strength, c: dispersible clay, d: fractal dimension in different land
uses
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Figure 3- a: amount of erosion, b: sediment concentration, c: organic matter and d: particle size distribution of sediment in
different land uses after rainfall simulating
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Introduction: Interrill erosion is one of the major types of erosion playing key role in the transport of fine
particles of the soil, particularly in arid and semi-arid regions, which leads to the decrement of soil fertility and
surface water pollution. Land-use change is one of the main ways which reflect the interaction of human
activities and the natural environment and can impact soil aggregation, aggregate stability, and erodibility.
Hence, this research aimed to evaluate the susceptibility of soils under different land-use types (four types) to
interrill erosion using both rainfall simulation test and soil aggregate stability indexes. The location of study area
was around Jiroft city.

Materials and Methods: This study was conducted in four types of land use around Jiroft city in southern
Iran, including disturbed pasture, undisturbed pasture, protected forests, and artificial forest. For each land use,
25 points were selected (A total of 100 points for all land uses). To measure soil physical and chemical
properties, disturbed and undisturbed soil samples were collected from each point at a depth of 0—20 cm. The
samples were transported to the laboratory where these samples were then air-dried. Some soil properties such as
texture, organic carbon, electrical conductivity, soil acidity, calcium carbonate equivalent, and bulk density were
measured, and available nitrogen, phosphorus, and potassium in the soil and sediment samples were also
determined. Furthermore, some characteristics of soil particles, including the geometric mean diameter,
geometric standard deviation, particulate organic matter, water-dispersible clay, tensile strength of soil
aggregate, mean weight diameter and fractal dimension of aggregates were determined. To assess how
susceptible are soils to interrill erosion, rainfall simulator was used to generate rainfall with an average intensity
of 60 mm/h.

Results and Discussion: According to the results, the undisturbed pasture revealed the highest content of
organic matter, particulate organic matter, clay, and tensile strength, while the minimum values of bulk density,
sand percentage, and fractal dimension have been observed in this land use. For this reason, it is assumed that the
aggregates of undisturbed pasture (intact rangeland) show more stability than other three land uses. The
maximum and minimum values of bulk densities were observed in the protected forest (1.58 g cm™) and
undisturbed pasture (1.43 g cm™), respectively. On the other hand, the highest value of aggregates fractal
dimension, as well as minimum values for mean weight diameter and dispersible clay in the protected forest
demonstrated that this land use had either no aggregate or its aggregates were very fine. As a matter of fact, lack
of organic matter and insufficient clay content can be considered to be the reasons for poor aggregate stability in
this land use. The highest and lowest values for tensile strength of soil aggregate were found in the undisturbed
rangeland (64.82 kPa) and protected forest (34.38 kPa), respectively. The variations in the tensile strength of soil
aggregate can be attributed to the changes in the contents of clay and organic matter in different land uses.
Moreover, despite the maximum amount of total organic matter in the undisturbed pasture (or intact rangeland),
the amount of sediment organic matter in this land use was lower than the other three land uses. It is because of
the fact that most of the OM in this area was of a stable organic matter type, which was under the soil surface
and was accordingly protected from surface erosion. The particle size distribution of sediment was smaller in the
undisturbed pasture, whereas it was found to be larger in the protected forest. The reason can be attributed to the
coarse-textured soil in the forest compared to the finer-textured soil in the undisturbed pasture (or intact
rangeland). In addition, the highest sediment concentration and the highest rate of erosion were observed in the
disturbed pasture. The artificial forest accounted for the minimum sediment concentration, while the artificial
forest, as well as the protected forest, revealed the lowest erosion rate.
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Conclusion: The results of the current research demonstrated the high rate of interrill erosion in all land uses
so that the disturbed pasture and artificial forest accounted for the highest and the lowest rate of erosion (7 and 2
ton/ha) respectively. According the results, intrinsic soil characteristics such as soil texture played major role in
some land uses, while for the others, the slope impact was more crucial. On the other hand, both erosion rate and
sediment concentration revealed the same trend under four different land uses of the study area. Therefore,
because of the fact that the highest and the lowest rate of erosion, as well as sediment concentration, were found
to be in the disturbed pasture, and the artificial forest, respectively, therefore the sediment concentration can be
considered to be an important index for soil erosion. Due to high rates of erosion occurring in the study areas,
some measures have to be undertaken to prevent and control soil erosion in this area. To achieve this aim,
preventing people from entering the vulnerable area, avoiding livestock grazing, protecting existing plants and
restoration of native plants can be mentioned as efficient measures to improve conditions.
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