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Abstract: Large area of carbonate rock outcrops are exposed in Southwest China, which divide soil layer
and vegetation into discontinuous units and form patchy habitats dominated by rock-soil. Especially in areas with
concentrated rock outcrops, unreasonable land use (such as planting corn) have accelerated soil erosion and
vegetation degradation. Traditional blasting and rock breaking are abandoned due to their high risks. Seedling
transplanting faces bottlenecks such as high seedling costs, and difficulties in seedling transportation and water
supply in the later stage, resulting in low seedling survival rate and poor ecological service functions. According

to the Natural Based Solutions (NBS), accelerating the vegetation restoration with low investment driven by natural
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succession and relatively complete ecological service functions is one of the important means to improve vegetation
restoration in difficult rocky sites. Rock outcrops separate the vegetation and cause negative ecological effects, but
they enrich atmospheric precipitation such as rainfall to improve local ecological conditions. Whether the sexual
propagules of plants can germinate, emerge and grow or not largely determines restoration success in difficult
rocky sites. Therefore, the study of relationship between the redistribution of water, heat and light in rocky
microhabitats and zonal vegetation regeneration will help to explore favorable microsites for vegetation restoration
and solve prominent problems such as low seedling rate during afforestation on rocky difficult sites. Relying on
the simulation observation platform of karst surface zone, we conducted long-term monitoring of ecological factors
and shrub regeneration phenology in various rocky microhabitats. The results showed that: (1) The temporal and
spatial characteristics of near-surface microclimate and hydrothermal factor in different rocky microhabitats were
significantly different. The earth flatland (EF) had a significant heating effect on the upper space near the surface
in summer and a significant cooling effect on the lower space in autumn; the rocky gully (RG) accelerated the loss
of shallow surface soil water in winter and spring, while the rocky pits (RP) and EF promoted the enrichment of
deep soil water. (2) The order of shrub seedling emergence ability in different rocky microhabitats was EF > RP >
RG > bare land (BL), the order of seedling survival ability was EF > RG > RP > BL, and the order of seedling
growth ability was BL > EF > RG > RP. (3) Soil moisture is the key limiting factor for the formation of shrub
seedlings in rocky difficult sites, while soil moisture and temperature jointly regulate seedling growth. Our study
provided a theoretical basis for the identification and screening of microsites that are favorable for near-natural
restoration of vegetation, and provided important guidance for the development of near-natural restoration

technology in rocky difficult sites.
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