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Abstract 

Through field simulation and laboratory analysis, the effects of Arsenic and sand mixed 
soil under different composite ratios on the growth characteristics of herbaceous plants 
after natural vegetation restoration were investigated, and it is explored that the effects 
of different compound ratios on the thickness of soil physical crusts. The results show 
that: ①After adding arsenic sandstone, the number of plant species is higher than that 
without adding arsenic sandstone.②Analysis of physical crust thickness with different 
composite ratios shows that the composite treatment of arsenic and sand is more 
conducive to the formation of physical crust. In short, the addition of arsenic sandstone 
changed the mechanical composition ratio and physical properties of aeolian sandy soil, 
accelerated the succession process of vegetation under natural restoration, and had 
positive significance for the restoration of vegetation in the Mu Us sandy land. 
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1. Introduction 

The research on the adaptive mechanism of plants in the process of desertification is of great 
significance for desertification control. One of the basic ways of desertification control is to 
strengthen the protection, restoration and reconstruction of vegetation [1]. In the process of 
plant restoration and reconstruction, soil physical biological crusts play an important role. 
Physical crusts are the basis for the formation of biological crusts. It is of great significance to 
promote the formation of biological crusts. Biological crusts play an important role in the 
growth of vascular plants. Priority development in limited arid and semi-arid ecosystems [2] 
plays an important role in preventing soil erosion, regulating soil hydrology, promoting soil 
nutrient cycling and other ecosystem functions [3]. 

The restoration of plant diversity is an important content and symbol of the restoration and 
reconstruction of degraded ecosystems. At present, the research on natural vegetation 
restoration is mainly based on the study of plants and soil properties under natural soil 
conditions [4-9]. For the artificially mixed arsenic and sand compound soil [10-13], the natural 
restoration of vegetation has an effect on herbs. The research on plant growth characteristics 
has not been reported yet. Based on the physical modification of arsenic sandstone and sand, 
this article explores the effect of different compound ratios on the types and quantities of 
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herbaceous plants under natural restoration conditions, and the relationship between the 
compound ratio and the thickness of the soil physical crust. To explore the image law of 
different compound ratios on the growth characteristics of naturally restored herbaceous 
plants, in order to provide a scientific basis for promoting the restoration and reconstruction 
of the compound soil vegetation in the Mu Us sandy land.  

2. Materials and methods 

2.1. Overview of the study area 

The study area is located in Dajihan Village, Xiaojihan Township, Yuyang District, Yulin City, 
Shaanxi Province (109°30′8.42'', 38°28′34.21''N) on the southeastern margin of the Mu Us 
Sandy Land. The study area has an altitude of 1200m and belongs to a temperate arid and semi-
arid continental monsoon climate. The average annual temperature in the sandy area is 6.0-
8.5℃, the average temperature in January is -9.5-12℃, the average temperature in July is 22-

24℃, and the annual precipitation is 250-440 mm, concentrated in July-September, accounting 

for 60- 75%, especially in August. The maximum daily precipitation can reach 100-200 mm. 

2.2. Experimental design 

The experimental area is located in Dajihan Village, Xiaojihan Township, Yuyang District, Yulin 
City, Shaanxi Province. In order to accurately simulate the actual situation, the test basin was 
buried deep into the ground. The test basin had a diameter of 15cm and a depth of 15cm. The 
arsenic and sand used in the test were all taken from the local area. The experiment set a total 
of 4 compound ratio treatments, namely, the volume ratio of arsenic sandstone and sand was 
1:1, 1:2, and 1:5. Aeolian sand soil was used as a control. Each treatment was repeated 3 times, 
using a random distribution of "four". There are 12 pots in three rows. 

2.3. Data processing and analysis 

Use Excel 2019 to sort out the test data, and use R for drawing. 

3. Results and analysis 

3.1. Species and quantitative characteristics of herbaceous plants in different 
composite soils 

3.1.1. Analysis of plant species characteristics under different compound ratios 

Within a certain range, the more plant species under natural vegetation restoration, the richer 
the biodiversity, and the more stable the ecosystem. Through the natural vegetation restoration 
test of arsenic sandstone and sand compound soil, it is found that the experimental treatments 
of adding arsenic sandstone compound are all Higher than the treatment without adding 
arsenic, the number of vegetation types in the 1:1 treatment of arsenic and sand increased 
compared with the 1:2 and 1:5 experimental treatments, but the difference between the 
treatments did not reach a significant level (p>0.05) . 

3.1.2. The quantitative characteristics of plants in each compound soil under different 
restoration stages 

The number of plants under natural vegetation restoration reflects the advantage of the plant 
population. The more the number, the more obvious the advantage, the higher the total number 
of plants, and the higher the vegetation coverage. Through the natural vegetation restoration 
research of arsenic sandstone and sand compound soil, it is found that the treatment with the 
largest number of plants is the arsenic sandstone and sand compound in a ratio of 1:5, followed 
by the pure aeolian sand soil treatment. The total number of vegetation in the 1:1 and 1:2 
treatments of arsenic sandstone and sand is relatively low. Compared with other treatments, 
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the combination of arsenic sandstone and sand according to 1:5 has reached a significant level 
(p<0.05), and the difference between other treatments is not significant. (P>0.05). 

 

 
Fig. 1 Plant species characteristics under different compound ratio  

 

 
Fig. 2 Quantitative characteristics of plants in different compound ratio 

 

3.2. The thickness of soil physical crust has a certain correlation with soil 
resistance to wind erosion.  

The analysis of the physical crust thickness formed after 60 days of compounding of arsenic 
sandstone and sand shows that the average physical crust thickness of 1:1 treatment is 5.29mm, 
the average physical crust thickness of 1:2 treatment is 5.29mm, and the average physical crust 
thickness of 1:5 treatment is 5.29mm. The average physical crust thickness is 5.20mm, and the 
average physical crust thickness of aeolian sandy soil is 4.60mm. Compared with aeolian sandy 
soil, the physical crust thickness increased by adding arsenic sandstone, but the increase was 
not significant (p>0.05). 
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Different lowercase letters indicate significant differences (P>0.05). 

Fig 5. Physical crust thickness of remixed soil after natural restoration for 60 days 

4. Conclusion 

Through studying the characteristics of vegetation restoration under natural conditions after 
the combination of arsenic sandstone and sand, it is found that after adding arsenic sandstone, 
the number of plant species is higher than that without adding arsenic sandstone. The 
treatment with the largest number of plants is 1:5, which is significantly higher than other 
treatments. The analysis of the physical crust thickness of different composite ratios at different 
levels shows that the average physical crust thickness of the composite soil is 5.20-5.29 mm, 
and the average physical crust thickness of the aeolian sandy soil is 4.60 mm. Compared with 
aeolian sand soil, the thickness of the physical crust is increased by adding arsenic sandstone, 
and the combined treatment of arsenic sandstone and sand is more conducive to the formation 
of physical crust. 
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