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Effect of Fencing on the Fractal Characteristics of
Soil Particle Size in Desert Steppe
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Abstract:In this paper, we set an object of study in the desert steppe in Ningxia, based on the field sam-
pling and laboratory analysis. The characteristics of the fractal dimension of the soil and the relationship
between fractal dimension and soil properties were studied. The results showed that: (1) there was more
fine grained soil after enclosure. The clay(<2 pm)content increased significantly in 0—10 ¢cm, 10—20 cm
and 20—40 cm soil layers(P<C0. 05). The silt sand(2—50 pm) content increased significantly in 0—10 cm
soil layer(P<C0.05). The sand (50 — 250 pm) content decreased in 0—10 cm, 10—20 cm soil layer (P<C
0. 05). (2) Soil nutrients accumulated after enclosure. The organic carbon, TN, TP, alkali-hydrolyzable
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nitrogen, available phosphorus content of soil were higher. In 0 —10 cm soil layer, the organic carbon,
TN, TP, alkali-hydrolyzable nitrogen, available phosphorus content increased by 177. 70%, 155. 70%,
60.11%, 120.42%, and 179. 40%, respectively. In 10 —20 cm soil layer, the soil organic carbon, TN,
TP, available phosphorus content increased by 202. 80% ,36. 50% ., 27. 78% and 37. 30%, respectively.
The soil nutrient change is not significant in 20— 40 cm soil layer(P>>0. 05). Obviously, enriched nutri-
ents were distributed mainly in the 0—20 c¢m layer and concentrated in 0—10 cm layer (P<C0. 05). (3)In the
enclosed plot, the fractal dimension of soil is of between 2. 64—2. 69, and the fractal dimension of the out-
side fence is 2. 59—2. 64. Compared with outside fence, the fractal dimension of soil in the enclosed plot
increased significantly in 0—10 ecm and 10—20 cm(P<C0. 05). (4) The soil fractal dimension and soil parti-
cle size distribution, the organic carbon, TN, TP, alkali-hydrolyzable nitrogen, available phosphorus con-
tent all showed a linear relationship. The results show that fractal dimension can be used as a comprehen-
sive index to measure soil fertility, soil structure and soil restoration.

Key words: Sophora alopecuroides community; desert steppe; fencing; fractal dimension; soil physico-

chemical properties
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Fig. 1 Distribution of soil particle size inside and outside the fence of S. alopecuroides community
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Table 2

The fractal dimension of soil particle size inside

and outside the fence of S. alopecuroides community

 Hh TR 5B 4 EL
Sample Soil depth/ cm Fractal dimension
0~10 2.69%0.0005Aa
HIE 10~20 2.66=0. 0069Ab
Inside fence
20~40 2.6440.0023Ac
0~10 2.5940.0025Bc
FEl 2 4 .
Outside fence 10~20 2.62+0.0060Bb
20~40 2.64+0.0032Aa

x1 BETHEEEANMLTEFRSNEL

Table 1

Changes of soil nutrients inside and outside the fence of S. alopecuroides community

H =
. LRRIE 15 BL SR 2o Rk HE R Available
FEHE Alkali hydrolyzable

Soil depth Organic carbon Total nitrogen Total phosphorus <all iy Yz phosphorus content
Sample / em /(g/kg) /(g/kg) /(g/kg) nitrogen content /(mg/ke)
/ / /(g / /(mg/kg)
0~10 10.87+0. 14Aa 0.76+0.02Aa 0.55+0.01Aa 40.5643. 15Aa 15.57+0.46Aa
Inﬁg(lltif[z\]ncc 10~20 6.0840. 21Ab 0.38+0.01Ab 0.47+0.01Ab 15.374+1.36Ab 3.75+0.43Ab
20~40 2.47+0.42Ac 0.26+0.00Ac 0.33+0.01Ac 13.04+1.04Ab 1.6140.43Ac
0~10 3.91%0. 28Ba 0.30%£0.00Ba 0.34=%£0.02Bab 18.40+£0. 43Ba 5.57%0. 18Ba
[%+ﬁl\ 10~20 2.00%0. 24Bb 0.27+0.01Bb 0.3640.02Ba 16.0441.26Ab 2.4840.45Bb
Outside fence
20~40 1.574+0. 07Bc 0.1840.01Bc 0.324+0.01Ab 12.2841. 04Ac 1.4640. 14Ac
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Fig. 2 Relationship between fractal dimensions of soil particle and contents of particle {ractions
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Table 3 Regression analysis results of fractal dimension of soil particle size and soil nutrient content

54y 8] )5 5 AH G 2B i F KT
Soil nutrient content Regression equation Correlation coefficient Significant level
A MLk Organic carbon /(g/kg) y=0.006x=2. 607 0. 646 0.002
4= A Total nitrogen /(g/kg) y=0.1170=2.595 0.659 0. 001
4% Total phosphorus /(g/kg) y=0.2952x=2.520 0.742 0. 000
i fi# & Alkali hydrolyzable nitrogen content /(mg/kg) y=0.001x=2.602 0.528 0.012
AL WE Available phosphorus content /(mg/kg) y=0.003xr=2. 620 0. 487 0.020

TE:y N RHERAR S AR« o 35753

Note: y is the fractal dimension of soil particle size, x is the soil nutrient
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