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Abstract. Taking purple soil from Mouding city as the research object, the aim of this
paper is to discuss the number characteristics of dryland soil aggregates. The results
indicated that cumulative amounts of dryland soil aggregate obtaining from artificial
screening method were obeyed the log-linear distribution, and fractal dimension of soil
was ranged from 2.11 to 2.48. Moreover, the higher aggregates content was contained,
the larger aggregates fractal dimension in the soil particles, which was smaller than 0.25
mm. The fractal dimension of dryland aggregates was decreased with the increasing of
soil depth.

1. Introduction

Pedosphere is one of the most active and the most vitality spheres in the global ecological environment
, and is the important place of material cycle and energy conversion in natural environment(Zhao, 200
1). Soil aggregate is the identification and important index of soil fertility, the size and content of soil
aggregate is an important physical properties of soil(Zhang and Shao,2000). Soil aggregate is the mai
n index of soil quality high or low ,and the ability to resist erosion(Zheng and Liu, 2003.Ning, et al, 20
05). Its characteristic is porous and water stability. The characteristics of specific performance in the soil
porosity size are moderate, coexists the pore water and pore gas, and has a proper quantity and
proportion. At present, researches of scholars mainly focus on the factors such as different fertilization
conditions, different cultivation patterns and different ways of land use and different cultivated fixed
number of year produced an effect on soil aggregate composition distribution and stability(Pei, et al,
2015).

In order to understand the ecological system of dryland better, linear distribution of soil aggregate
and fractal dimension was observed in this study, which selected purple soil from Mouding town as the
research object. As an objects mouding purple soil, this paper studied the logarithmic linear distribution
and fractal dimension of soil aggregate. Aiming to further understand the dryland ecological system will
provide a scientific basis for soil characteristics and ecological environment recovery.

2. Materials and methods
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2.1. Study area

The study area is located in Mouding town, Chuxiong yi autonomous prefecture, Yunnan province,
China. Itis located in 101<19'~10151'E and 2509'~25<40'N, and belongs to north subtropical monsoon
climate zone. The climate is mild and there is just a little, rainfall in every year. The average rainfall of
annual year is 880.1 mm. The elevation of 80% county region is about 1600-1900 m. The average
sunshine time of every year is 2117.9 h.

2.2. Sample collection

The soil samples are from the dryland located in Samachang Country of MouDing County, Yunnan
Province, China. Then, about 1kg soil is taken in each soil horizon (0~10cm, 10~20cm and 20~30cm) of
each sample point. Then, each layer soil of the ten soil sample points are mixed evenly in situ and take a
quarter of mixed soil sample in three times. Finally, we got three different soil horizon samples and the
soil sample of each soil horizon is about 1kg in each sampling area. Finally, the soil sample is peeled
into small pieces less than 12 mm by hand along the natural soil structure. Finally, the soil is air-dried.

2.3. Analysis method

The total nitrogen contents were determined with semimicro Kjeldahl. The total phosphorus were
determined by HCIO4-H,SO.. Available P was extracted by ammonium fluoride and hydrochloric acid.
Soil pH value was determined by potentiometric (soil-water ratio, 1:2.5). Available N was extracted by
alkali solution diffusion method. Soil aggregate analysis was determined with artificial screening
method(Bao SD, 2008).

2.4. Soil aggregate fractal feature model

It was generally believed that soil aggregate structure had self-similarity. Turcotte(Turcotte, 1986) had
put forword that the calculation method of soil aggregate fractal dimension was by using the relationship
between the weight distribution and the average particle size: (di/dmax)>*=W(8<<d;)/Wo. Among them, d;
was the two screening average particle size of between di and di+1 , dmax Was average diameter of biggest
graded soil particles. W(6<<d;) was less than the accumulation of d; soil grain weight, Wy was each
graded soil weight, D was soil aggregate fractal dimension. Finally, respectively by lg (W(3<<di))/Wo),
Ig (di/dmax) for vertical and horizontal, D was calculated by the regression analysis.

3. The results and discussion

3.1. The basic physical and chemical properties of soil
The pH of dryland was approximately 5.37. Total P was 0.40g kg™*. Total N was 2.71 g kg™. Effective P
was 20.81 mg kg™ Effective N was 831.67 mg kg™.

3.2. Soil aggregate fractal characteristics

Under different soil depth, the results of soil aggregate analysis were showed in table 1. Being carried
out Logarithmic transformation on the three soil aggregate composition, it was found that 1g(W(6<<
di))/Wo) had significant linear relationship with Ig(di/dmax) (figure 1). According to the fitting of the
logarithmic transformation, it was got the linear equation Lg(y) = aLg(x) + b, and among them, x and y
were respectively 1g(W(8<<di))/Wo) and Ig(di/dmax). &, b, and the determination coefficient R? of each
group of the parameters of the equation was presented in table 2. From table 2, it showed that the
decision coefficient of the regression equation was greater than 0.9633, the highest could be reached
0.9981.
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Fig.1 Log-probability plot of aggregate-size distribution

Table.1 Composition of dryland aggregates under different soil depth

Soil  Processin Composition of dry soil aggregates (%)

depth  gmethod — 10-7 7-5 5-3 3-1 1-0.5  0.5-02 <0.25m
mm mm mm mm mm Smm m

0-10c  Dry 13.14 14.08 20.2 16.74 15.14 6.78 13.92

m Wet 0.00 20.2 16.8 13.6 15.2 18 16.2

10-20c  Dry 29.4 20.72 23.72 10.82 3.42 1.32 10.6

m Wet 0.00 15.2 12.6 18.2 27.8 11.6 14.6

20-30c Dry 31.66 26.84 25.24 6.6 0.98 0.66 8.02

m Wet 0.00 25.2 16.8 16 14.2 12.8 15

Table.2 Logarithmic linear distribution characteristics of soil aggregate

Item 0-10cm 10-20cm 20-30cm
a 0.5531 0.6045 0.5917
b 0.0068 -0.0041 -0.1124

R2 0.988 0.9981 0.9633

Table.3 Aggregate fractal dimension
Ssmples 0-10cm  10-20cm  20-30cm
Fraetal dimension 2.48 2.26 2.11

Fractal dimension reflected the characteristics of soil aggregate composition, the effects of land use and the
way of soil management. From table 3, soil aggregate fractal dimensions were different under different soil
depth. The fractal dimension was arranged from 2.11 to 2.48. For 0 to 10 cm layer of the soil, aggregate
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content of < 0.25 mm soil was the highest (30.12%), the maximum value of fractal dimension was 2.48.
For 10 to 20 cm layer of soil, aggregate content of < 0.25 mm soil was 25.2%, the fractal dimension was
2.26. For 20 to 30 cm layer of soil, aggregate content of < 0.25 mm soil was 23.02%, the fractal dimension
was 2.11. The study found that the higher the clay content was, the finer quality of soil was, the higher the
soil fractal dimension of particle size was(Yang PL et al, 1993). In this study, the aggregate content of <
0.25 mm soil was higher, so the fractal dimension of soil aggregate was bigger. Furthermore, the fractal
texture had the similarity trends. The higher of the aggregate content of < 0.25 mm soil was, which
showed that worse structural stability of soil was, the bigger of fractal dimension was.

4. Summary

(1) Theresearch area, cumulative amounts of dryland soil aggregate obtaining from artificial screening
method were obeyed the log-linear distribution.

(2)fractal dimension of soil was ranged between 2.11 to 2.48. Moreover, the higher aggregates content
was contained, the larger aggregates fractal dimension in the soil particles, which was smaller than 0.25
mm.

(3)The fractal dimension of dryland aggregates was decreased with the increasing of soil depth, which
showed that soil structure stability was better with the increasing of soil depth.
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