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Abstract: In the 1980s, a nationwide fishery transplantation program was implemented using H. nipponensis originating from the
Yalu River system as the source population, which yielded substantial economic benefits. Nevertheless, the genetic diversity of
the initial small populations established via transplantation has long been overlooked, owing to the combined effects of diverse
transplantation practices (including repeated introduction, exogenous population mixing, and unintentional transplantation) and
subsequent habitat adaptation. In this study, 439 individuals were sampled from 15 transplanted populations in major production
regions across Northeast, North, Northwest, and Southwest China. Mitochondrial cytochrome ¢ oxidase I (CO I) sequences were
applied to evaluate the genetic diversity and genetic differentiation of these populations. The results revealed a total of 47
haplotypes across the 15 populations, with overall haplotype diversity (Hd=0.690) and nucleotide diversity (Pi=0.00290)
reflecting the typical species characteristics of high haplotype diversity (Hd) and low nucleotide diversity (Pi). The phylogenetic
tree, haplotype network analysis, and analysis of molecular variance (AMOVA) consistently indicated that most molecular
variation was distributed within populations (65.06 %), while among-population variation accounted for only 34.94 %.
Specifically, populations from the Miyun Reservoir (MY) and Panjiakou Reservoir (PJK) in North China formed an independent
clade and exhibited strong genetic differentiation from all other populations (Fst > 0.5), which was likely attributed to repeated
introductions of native Japanese conspecifics. The Dahushi Reservoir (DHS) population presented a significant loss of genetic
diversity, probably resulting from the establishment of its founder population via accidental transplantation with an extremely
small effective population size. Four populations in Northeast China, which are hydrologically connected to the source water
system, maintained relatively balanced genetic diversity levels. Populations in Northwest and Southwest China exhibited
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moderate to high genetic diversity, demonstrating the adaptive potential of this fish species to novel habitats. Neutrality tests,
mismatch distribution analysis, and Bayesian skyline plots collectively indicated historical population expansion events. Based
on the above findings, we propose that urgent efforts should be made to delineate biological management units and core
germplasm resources of H. nipponensis in China. Timely and regular genetic monitoring should be implemented to support the
formulation of systematic germplasm utilization strategies, watershed-based resource management schemes, and targeted fishery
production regulations, thereby facilitating the sustainable and healthy development of the fishery industry.
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Fig.2 NI phylogenetic tree of H. nipponensis by partial sequence of CO I gene
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Tab. 3 Genetic Diversity Analysis and Neutrality Test Results of 15 Populations of H. nipponensis
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Fig.3 The haplotype network 15 populations of H. nipponensis based on CO I gene
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Tab. 4 Results on analysis of molecular variances (AMOVA)15 populations for H. nipponensis
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Fig.4 Construction of NJ phylogenetic tree of 15 populations for H. nipponensis by CO I gene sequence, population genetic distance and
genetic differentiation coefficient
A for NJ phylogenetic tree; B for Intra-population genetic distance (diagonal) and inter-population genetic distance (below diagonal) and

genetic differentiation coefficient (above diagonal)
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