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[Abstract] As a fruit with high economic value, blueberry cultivation in northern regions is traditionally
constrained by soil—based methods, which face challenges such as high soil pH, salinization, and unsuitable root
zone environments. In response to the environmental characteristics of solar greenhouses in northern regions
and issues in traditional soil cultivation—including difficulties in soil improvement, extensive management
practices, and unstable yield and quality—this study systematically proposes and establishes a soilless pot—based
cultivation system tailored for blueberry production in northern solar greenhouses. This system integrates and
innovates key technologies across the entire industrial chain, including variety selection, scientific substrate
formulation, container choice, intelligent water and fertilizer management, precise environmental control, green
pest and disease control, and post—harvest handling. Practical applications demonstrate that this technology can
effectively overcome soil—related obstacles, achieve early market availability and high—quality yields, and
significantly improve water and fertilizer use efficiency. It provides reliable theoretical support and a technical
model for the intensive, standardized, and year—round production of blueberries in cold northern regions.
Furthermore, this paper discusses current bottlenecks and future directions for the development of smart
agriculture in this context.
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