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Table 1. Physical and chemical properties of the studied sand.

) Cf 1) sl oM EC e ((ANE ST VARG W (1) oy S
SAR o aSm’! pH
gypsum lime (%) (dSm™) Texture Clay Silt Sand property
I liie
11.9 0 18.5 0.08 5.8 7.85 e 10.1 42 86.0 ?
sandy amount

1- Standard Test Methods for Particle-Size Distribution (Gradation) of Soils

2- Uniformity coefficient (Cu)
3- Curvature coefficient (Cc)
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Table 2. Results of analysis of variances for soil losses by micro silica slurry.

F ol Sl o ke ey o g gaes 331 a5 i b
Means of squares  Sum of squares Degree of freedom Sources of variation
1071.1880%* 2290.291 6870.873 3 Ahx g
Coverage Percentage
N
933.3124%** 1995.501 1995.501 1 =
Layer
o
22.6028™ 48.327 103.576 1 o
Time
‘y L
48.4435%* 103.576 144.980 3 X o e
Coverage Percentagex Layer
. Ln Lon
16.9516™ 21.631 64.893 3 ey At o
Coverage Percentage x time
Oley x Y
12.5135%* 36.244 36.244 1 S
Time x Layer
. Ln ‘y Lon
2,138 26.755 80.265 3 ey 4l Al gl
Coverage Percentage xTime x Layer
Lo
2.138 68.419 32
Error
9364.751 47 S
Total
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** Difference is significant at the 0.01 level, * Difference is significant at the 0.05 level, ™ Difference is not significant.

CV=4.92
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Table 3. Mean comparisons of triple effect of micro silica slurry coverage and mulch thickness and time for

soil losses using Dunkan analysis at the 0.05 level.

(slo 3 gy SAS) Sk 2350
Soil Losses (kg m” h')
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Coverage percentage
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Coverage percentage

Aoy 00 Wyclw

Coverage percentage

Treatments

Aoy YO LS
2?0 o éﬁ“ (Thickness x Time)

Coverage percentage

of 100 % of 75 % of 50 % of 25 %
55V x Y
20.633" 30.833¢ 39.8° 51.067" TR
One layer x 7 days
155 T x Y
21.3F 33.033% 40267 52 533 S0 x IS
One layer x 60 days
; . VY
9.9' 11.467" 21.267° 41167 JoV x a¥ye
Two layer x 7 days
; o5\ x 4y
9.97' 15.1¥ 34.067 43.467° SESRLRERRE

Two layer x 60 days

e I3 pae A5 0 Ju»lch.w)z&_g)m.Iébdjlu.(.ll;gyﬂwblﬂ.xj)bSﬁi.adfgiids&gj@ywa)wgﬁﬂ,h);ﬁ

* In each column the difference between two mean values with the same letter is not significant on the basis of Duncan

analysis at the 0.05% level.
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Abstract

Background and Objectives: Wind erosion and sand dune movement as one of the most important
reasons for desertification and land degradation in arid and semiarid areas, incorporates significantly in
soil and natural resources damages, air pollution, health threat and socio-economic disturbances.
Stabilization of sand dunes is therefore very important. One of the fundamental methods to control
wind erosion and to stabilize sand dunes is the use of mulches on the soil surface. Providing a simple
method using cheap materials for preparing a durable mulch in order to decrease soil losses is of high
importance. In recent years the use of industrial cheap and secure wastes as mulches are attracting
more attention. The present study was conducted with the aim of investigating the effect of micro silica
slurry as a byproduct in the manufacture of silicon or ferrosilicon alloy, on soil losses of sand dunes.

Materials and Methods: Therefore, an experiment was carried out in factorial arrangement as a
completely randomized design at 3 replicates. Wind erosion meter (wind tunnel) was used to
measure the soil losses. For preparing the treatments, trays with the sizes of 100 cm (length) x 30 cm
(width) x 2 cm (depth) were filled with sand samples and their surfaces were level. Filled trays with
sands were used for mulching. Micro silica slurry was sprayed over trays in 4 coverage percentages
(25%, 50%, 75% and 100%), two thicknesses (one and two- layer) and two times (7 and 60 days).
Sand trays were then weighed and exposed to a wind speed of 15 ms™ for 20 minutes (similar to the
intensive wind flows of the studied area). Trays were weighed again and the amount of eroded
materials were determined according to the weight differences of trays.

Results: Results showed that soil losses decreased significantly (P<0.01) with the increase in
coverage percentage and thickness of micro silica slurry. Soil losses decreased more than 2 times at
the micro silica slurry coverage surface of 100 percent in comparison with the coverage surface of
25 percent and soil losses decreased 55.3% in treatments containing two layers of micro silica slurry
in comparison with one layer treatments. The 50 percent micro silica slurry with the coverage
percentage of 100% and tow layer thickness represented the best results in decreasing soil losses.

Conclusion: Despite the significant effect of micro silica slurry mulch on decreasing the soil losses, its
efficiency has been decreased during the time. But as the soil losses are low in treatments containing

two layers, it seems that more soil losses can be controlled by increasing the mulch thickness.

Keywords: Micro silica slurry, Moving sands, Mulch, Soil loss, Stabilization
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