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The Relationship between Fractal Characteristics of Soil Particle Size and Soil Nutrients of the
Soils of Two Typical Sand-Fixing Plant Communities at the Bottom of the Qingtuhu Lake

LI Yi-jun'®, YANG Zi-hui'*** ,GUO Shu-jiang' ** , WANG Qiang-qiang' > , WANG Duo-ze' >, WANG Fei'"’

(1. Gansu Desert Control Research Institute s Lanzhou 730070 ,Gansu +China ;
2. Gansu Mingin National Studies Station for Desert Steppe Ecosystem sMingin 733300 ,Gansu s China ;
3. State Key Laboratory Breeding Base of Desertification and Aeolian Sand Disaster Combating s Wuwei 733000 ,Gansu s China)

Abstract: In this paper, stand soils of two sand-fixing plant species,i. e. » Haloxylon ammodendron , Ni-
traria tangutorum that were planted in the dried bottom of the Qingtu Lake in the lower reaches of Shiy-
ang River basin were taken as research objects to study the distribution and fractal characteristics of soil
particle size in five sites of two plant communities and their relationships with soil nutrients,as well as the
distribution characteristics of soil particle size in two typical plant communities. The results showed that 1)
in 0—10 cm soil layer,soil particles were mainly fine sand in the study area,accounting for 65. 9% , without
coarse sand,the content of extremely fine sand and fractal dimension D in the surface of the N. tanguto-
rum were higher than H.ammodendron and the mobile sand dunes. 2) The relationship between soil frac-
tal dimension and percentages of different grain sizes was significantly different. Fractal dimension presen-
ted significantly positive correlations (P<C0. 05) with the contents of clay and extremely fine sand,and sig-

nificantly negative correlations (P <C0. 05) with the contents of fine and medium sand, but there was no

s B H#:2018-04-24 & E HH:2020-03-03
ELTA . HRHREEIE4 (31760238 ; 1 R AFRH% 34 (31700339) ,
TEEBB N ZF5 W, R H I TR BB G . E-mail:87057701@qq. com
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significant relationship with the content powdery particles. The larger the fractal dimension of soil parti-

cles,the more fine grains (clay and very fine sand) in the soil. 3) Fractal dimension value (D) ,soil clay and

particle content were positively correlated with soil organic matter and total nitrogen. The higher the frac-

tal dimension of soil particles,the higher the soil clay and particle contents,the higher the soil organic mat-

ter and total nitrogen contents. Based on the comprehensive analysis, the content of extremely fine sand and

fractal dimension of N. tangutorum were high at the bottom of Qingtu Lake, which could reflect the seri-

ous wind erosion degree of the site type,so biological measures and engineering measures should be taken

actively to prevent and control wind erosion and salt dust storm.

Key words: Qingtu Lake; sand-fixing plant; soil particle size; fractal characteristics; soil nutrient
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Table 2 Characteristics of soil particles size distribution and fractal features in Qingtu Lake
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Table 3 Correlation relationship between soil particle size

and fractal dimension
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Table 4 Correlation relationship between soil particles size distribution and fractal features and soil physical and chemical properties
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