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1- Introduction

Soil as a bed of life plays an important role in meeting the nutritional needs of human societies. But due
to unscientific poisoning, it is eroding and causing problems for humans, especially in arid areas.
Today, a significant part of the soil of these areas is out of use and is practically not suitable for
agriculture and exploitation. In addition, by destroying the soil structure, conditions are provided for the
movement of soil particles under the influence of wind and water, one of the destructive effects of
which is the destruction of the environment. Therefore, since soil is the only source of nutrients, its
protection not only reduces evaporation, but also prevents salinization of the soil and also improves
plant yield and growth. Therefore, improving the physical and chemical properties of soil and
increasing its resistance to corrosive agents (water and wind) is essential. One of the important and
efficient methods to improve the physical and chemical properties of soil is the use of mulch, which
controls the physic-chemical and biological degradation of soil. Numerous studies have been conducted
to investigate the effect of mulch on the physical and chemical properties of soil in and outside the
country. One of the arid and desert areas of the country where the decline of natural areas today has
caused environmental degradation and also the expansion of erosion centers is Sistan region which has
been exposed to soil degradation due to wind erosion and poor vegetation due to lack of water and soil
moisture, which in turn has expanded desert areas. This phenomenon has intensified and spread
sandstorms and dust. Therefore, due to the importance of studying soil conservation methods and also
the urgent need to provide a suitable model compatible with climatic conditions in Sistan region and
achieve a principled and efficient management for sustainable use of soil resources in this region, some
research studies are needed. Accordingly, the aim of this study was to investigate the long-term effects
of using sandy loam and clay nanoparticles on some physical and chemical properties and soil
erodibility indices in one of the erosion centers of Nimroz city in Sistan region.

2- Methodology

The experiment had been conducted in a randomized complete block design with 3 treatments in 4
replications. The treatments included: nano-clay, sand mulch and witness. In this study, the sand mulch
was prepared from windy sediments deposits of the Sistan plain. Also, to prepare nano-clay, sediments
from floods that entered Sistan River were used (to pulverize the flood sediments, ball mill were used
and to determine the particle size and main elements, DLS and xrf methods were used, respectively). By
sampling from each treatment, the physical chemistry characteristics were measured. To study the
physical properties of soil, hydrometer method was used and the soil texture was determined. To
investigate the chemical characteristics, the soil properties such as organic carbon, acidity (PH),
electrical conductivity (EC), sodium absorption ratio (SAR), Na and available P were measured in
laboratory. Irrigation of the studied treatments was done by clay method. The pottery used in this

L. Corresponding Author: moienja23@yahoo.com

£y


http://magazine.hormozgan.ac.ir/
https://en.wikipedia.org/wiki/Rangeland
https://en.wikipedia.org/wiki/Watershed_Management
https://en.wikipedia.org/wiki/Watershed_Management
https://en.wikipedia.org/wiki/Rangeland
https://en.wikipedia.org/wiki/Watershed_Management
mailto:moienja23@yahoo.com
https://dor.isc.ac/dor/20.1001.1.22517812.1400.11.4.7.1

[ DOR: 20.1001.1.22517812.1400.11.4.7.1]

Environmental Erosion Research Vol:44(11:4), Winter 2022, 16-44

research is about 40 cm high and 5 cm in diameter. Sour tea was the plant cultivated in this study.
Experimental treatments in this study included: Control treatment, with aerated sand and clay
nanoparticles, was coducted in a randomized complete block design with four replications. Statistical
analysis of data was performed using SPSS 23 software. The means of the studied parameters were
compared using Duncan's multiple range test at the level of 5%.

3- Results

Based on the results obtained from the particle size distribution, the findings indicated that the
percentage of clay, silt and sand at a depth of 0 to 10 cm in the soil of nano-clay treatments and wind
sand cover at 5% level significantly differed with the control soil. The highest percentage of sand was
in the sandy and nano-clay soil cover treatments, respectively, and the highest percentage of silt was
related to the control treatment. Also, the highest values of clay percentage were measured in the nano-
clay treatment and the lowest in the wind-blown sandy soil treatment (p<0.05). Particle size in the
surface layer of the findings indicated significant changes in the percentage of silt and clay in the
treatment of aeolian sand cover. In the same vein, with the preparation of sandy loam soil, the particle
size was mainly in the average sand size (0.3 mm), which during the study period was 12.1 and 7.9% of
the particles in the average silt (0.031 mm) and clay with > 0.0039 mm, respectively. In analyzing the
amount of the above-mentioned parameters in the depths of 10-30 and 30-30 cm of the soil, the findings
showed no significant differences between these variables in the treatments of wind-blown sand and
control condition. However, the values of these parameters in the nano-clay treatment showed a
significant difference compared to other treatments. In control treatments, the percentage of sand, silt
and clay decreased by increasing depth of the trend. However, in the treatment of aeolian sand cover,
except for the percentage of sand, the trend of changes in the percentage of silt and clay increased.
Moreover, in the nano-clay treatment, the studied parameters remained unchanged and, in general, the
particle size distribution had the same structure in the studied layers. In the study of the percentage of
soil saturation moisture in the treatments, the findings indicated that the rate of this parameter is higher
in the nano-clay treatment compared to the two treatments and aerated sand cover. The mean values of
this parameter in the mentioned treatments were 33.9, 18.9 and 8.6%, respectively, which are
significant at the 95% probability level. The trend of changes in this parameter in other sampling depths
compared to the control treatment showed a significant difference. In general, its values in nano-clay
and sandy loam treatments are higher than the control treatment. In examining the texture distribution
of the collected samples, the findings indicated that in the surface layer (0 to 10 cm) the soil texture was
in sandy loam sandy loam treatment.

4-Discussion & Conclusion

In this research, which was conducted for the first time in Nimroz city in the north of Sistan region, the
long-term effects of nano-clay and aeolian sand cover on physicochemical properties and some soil
erodibility indices were investigated. In examining soil physical properties, the results showed that the
percentage of clay, silt and sand under the protective effect of soil in the studied treatments are
different. In the surface layer, the values of the studied variables in control, nano-clay and aeolian sand
cover treatments were significantly different (P <0.05). In fact, with the use of aeolian sand cover on the
soil surface with a particle size of 0.316 mm, the soil texture was changed from loamy to sandy loam
class and in other sampling depths that did not use sandy loam underwent no significant difference
compared to the control treatment. In nano-clay treatment, although changes in the values of the above
variables had no effect on soil texture, there was a significant difference in particle size distribution
compared to control and aeolian sand cover at all sampling depths. In addition, the presence of
nanoparticles among soil particles for increasing the specific surface area had a significant effect on
water absorption and thus increased soil moisture. The increase of 1.2 and 1.6 times soil moisture in
nano-clay treatment compared to wind-blown sandy soil and control treatments showed a significant
difference in the 95% probability level. It has already been found that increasing soil moisture due to
the presence of clay nanoparticles in the soil increases the total specific surface area and this in turn
increases moisture absorption due to hydrophobicity and high moisture absorption of clay in the soil,
which is consistent with the results of this study.

Key Words: Aeolian sand, Surface layer, Soil moisture, Nanoclay.
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