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Fig. 1 Soil particle size distributions of Pinus sylvestris at different ages
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Tab. 2 Soil fractal dimension changes and ANOVA at different soil depths in various sampling sites
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Fig. 2 Correlation between different soil particle composition and fractal dimension of soil volume
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Tab. 3 Correlation between soil fractal dimension
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Soil particle size composition characteristics of Pinus
sylvestris plantations in Nur-Sultan City
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Abstract: Nur-Sultan City is located in northern Kazakhstan, and the local government has planted a large area
of plantation forests on the desert steppe around the city. Soil particle size composition is one of the basic
physical properties of soil, which affects the changes of soil nutrients and moisture. To explore the effects of
different forest ages of Pinus sylvestris plantations on soil particle size composition, this study analyzed the
characteristics of soil particle size and fractal dimension of plantations around Nur- Sultan City through field
sampling and indoor analysis, and examined the relationship between fractal dimension and soil characteristics.
Results showed the following: (1) The soil particle size composition in the study area was dominated by silt,
followed by sand, and clay was the least. The planting of a P. sylvestris plantation could significantly improve the
content of fine particles in the soil surface. The deep soil particle content of different forest age plantation was not
significant. The effect of planting P. sylvestris plantation on soil particle size is mainly observed in the surface
area. (2) The variation of soil fractal dimension was between 2.059 and 2.569. During the growth of plantation,
the fractal dimension increased first and then decreased, and reached the maximum on the 15" planting year. Soil
fractal dimension was positively correlated with clay and silt, and 20 pm was the critical particle size that
reflected the fractal dimension of plantation soil in the study area. (3) The soil fractal dimension in the study area
was significantly positively correlated with soil organic matter and total nitrogen content, and the soil fractal
dimension could be used to evaluate the soil nutrient status. The results can provide a theoretical basis for
plantation construction and ecological restoration in Nur-Sultan City.

Key words: soil; particle composition; fractal dimension; physical and chemical properties; protection forest;
Nur-Sultan City



