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Abstract To clarify the impact and disturbance mechanisms of artificial vegetation restoration on the soil organic
carbon system in photovoltaic power stations in desert areas, the Kubugi desert photovoltaic power station was
selected as the study area. Field observation methods were utilized to quantify the population characteristics,
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e.g., coverage, density, height, and biomass, of Medicago rivularis and Panicum miliaceum at various locations
within the photovoltaic array (in front of, between, and behind the photovoltaic panel). Indoor measurements
of soil water content volume concentration and organic carbon components (organic carbon, readily oxidizable
carbon, dissolved organic carbon, hot-water extractable organic carbon, water extractable organic carbon and
microbial biomass carbon) in various soil layers at vegetation survey sample points were conducted. By using
correlation analysis and path analysis, the contribution rates of soil moisture environment and population
characteristics to the redistribution of soil organic carbon components were then determined. The results indicate
that: 1) The population characteristics of M. rivularis and P. miliaceum exhibited significant differences at various
locations within the photovoltaic array. All indicators between and in front of photovoltaic panels showed
significant differences (P<<0.05). Compared to that in front of and behind the panels, the biomass of M. rivularis
between the panels increased by 154. 20% and 79. 77%, respectively. 2) The feedback of soil organic carbon
components at different positions within the photovoltaic array exhibits a certain regularity. The content of organic
carbon components in surface soil at various locations is generally greater than that in deep soil. Compared to
that in front of the panel, behind the panel, under the panel, and CK, the organic carbon contentin the 0 to 5 cm
soil layer between photovoltaic panels increased by 24. 30%, 44.74%, 59. 15% and 35. 37%, respectively. The
organic carbon component content in deep soil was relatively high between and behind the photovoltaic panels,
and the highest level was found between the photovoltaic panels. 3) The soil water content volume concentration
between and behind the photovoltaic panels showed a significant advantage compared to that in other positions.
The variation in soil water content volume concentration had a promoting effect on soil organic carbon
components, with a correlation coefficient of 0. 928 with soil microbial biomass carbon. 4) The results of path
analysis on soil organic carbon and artificial vegetation population characteristics indicate that the density of P.
miliaceum and the height of M. rivularis are the key factors affecting the soil organic carbon in front of the
photovoltaic panel; The biomass of P. miliaceum is a significant factor influencing the soil organic carbon between
photovoltaic panels; The biomass of M. rivularis contributes the most to the increase in soil organic carbon
content behind the photovoltaic panels. In conclusion, the photovoltaic array enhances the biomass of the
population both between and behind the panels by regulating the growth of the artificial vegetation of M. rivularis
and P. miliaceum, while enhancing soil volumetric water content and significantly increasing the content of soil
organic carbon components within the power station.

Keywords desert photovoltaic power station; vegetation restoration; soil organic carbon components; soil

water content volume concentration; path analysis
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Fig. 2 Differences in population characteristics of M. rivularis and P. miliaceum at various locations within a photovoltaic array
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Fig. 3 Variations in soil organic carbon component content at different soil layer depths across various positions within the

photovoltaic array
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