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Abstract: [Objective] Establishing conservation areas is considered one of the most effective approaches to
counter biodiversity loss under limited resources. However, existing conservation areas suffer from issues such as
uneven distribution and inadequate spatial allocation that fail to meet biodiversity protection needs. Identifying plant
diversity hotspots and conservation gaps plays a crucial role in optimizing conservation areas. Utilizing different
types of research data can significantly enhance the ability to identify hotspots and conservation gaps. [Method]
Traits diversity(TD) is a functional biogeographic approach that analyzes the geographic distribution patterns and
the formation and developmental causes of one or more phenotypic traits of organisms. The aim of TD research is
to explore the relationship between the geographic distribution patterns of biological traits, species diversity, and
ecosystems. Flower color and fruit color traits are key phenotypic traits through which plants interact with other
organisms, thereby influencing the survival and reproduction of themselves and their offspring. This study utilizes

phenotypic traits diversity species data of flower and fruit colors to optimize conservation areas in the Qinling
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Mountains of Shaanxi. It also employs endemic species, threatened species, and protected species data—commonly
used in past conservation area optimization studies—for validation. [ Result] By comparing the existing
conservation areas with those determined by the four types of data (DH N EH N TH N PH), it was found that there
are conservation gaps in 14 counties in the Qinling Mountains of Shaanxi, with 5 counties having no established
conservation areas at all. The area of existing conservation areas accounts for only 13.3% of the conservation area
determined by the four types of data. The area of conservation gaps identified by PTDS constitutes 87.4% of the
total area earmarked for optimization, slightly lower than the proportion identified by threatened species (95.8%).

[ Conclusion] There are gaps in biodiversity conservation in the Qinling Mountains of Shaanxi. Utilizing plant
functional traits data on a macroscopic scale can help optimize these conservation gaps.
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