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Abstract:[ Objective 1 To reveal the genetic polymorphism and formation mechanisms of germplasm resources
in Liriodendron species, providing scientific basis for species conservation, genetic improvement, and ecological

restoration. [ Method] Based on the sequence variation information of six adaptation-related genes (LcDHN-like,
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LcDHN-likel, LcDHN-like2, LINCED1, LtINCED3, Ltosmotin-like) in various natural populations of Liriodendron
species, this study explores the genetic polymorphism and formation mechanisms of different populations, and
analyzes the population structure, genetic differentiation, and influencing factors of Liriodendron populations.

[Result] The analysis of population genetic structure shows significant differentiation between the two species.
Despite the widespread genetic admixture within L. chinense, it can still be distinguished into eastern and western
populations, whereas the population genetic structure within L. tulipifera is not obvious. The average genetic
distances of six genes between the populations of L. chinense and L. tulipifera are 0.0481+40.0050, 0.03860.0037,
0.025140.0040, 0.0146+0.0024, 0.026440.0033, and 0.019640.0046, respectively. The Nst values are 0.547, 0.887,
0.873, 0.818, 0.772, and 0.746, respectively. The Gst values are 0.011, 0.019, 0.080, 0.023, 0.019, and 0.086,
respectively. The Fst values are 0.543, 0.885, 0.871, 0.817, 0.770, and 0.744, respectively. The distribution of
genetic polymorphism for the six genes in L. chinense and L. tulipifera is almost homogeneous. Based on the
reconstruction of ancestral geographic distribution, it is inferred that there were multiple refugia for both species in
the past. Most L. chinense populations remained in situ or nearby refugia within their distribution range, while L.
tulipifera populations also remained in situ or nearby refugia within their sampling distribution range. The possible
refugia for L. chinense in the east are mainly located in the Dabie Mountains, Tianmu Mountains, Wuyi Mountains,
Xianxialing Mountains, and surrounding areas, while in the west, they are mainly located in the Daba Mountains,
Dalou Mountains, Wuling Mountains, Leigong Mountains, and the eastern side of the Yunnan-Guizhou Plateau.

[ Conclusion] Based on the reconstruction of ancestral geographic distribution, long-term geographic and
environmental isolation has led to significant genetic differentiation between L. chinense and L. tulipifera. Most L.
chinense species tend to stay in situ or nearby refugia within their distribution range. Prolonged isolation has resulted
in the separation of eastern and western populations, with restricted gene flow between intra-species populations.
In contrast, L. tulipifera populations remain in situ or nearby refugia at sampling points, and without east-west
mountain barriers, gene flow between populations is still possible. The genetic polymorphism distribution of
isolated small L. chinense populations and continuously distributed L. tulipifera populations with frequent gene
flow is almost homogeneous. For L. chinense, its germplasm resources exhibit significant genetic diversity and
differentiation across different geographic regions. Conservation strategies should focus on protecting populations
in different regions and their surrounding environments, while L. tulipifera should pay attention to preserving its

gene flow corridors..
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