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Fig.1 Leopard coral grouper (P. leopardus)
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Fig.2 Conceptual schematic of an outdoor pond-based ecological nursery system
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Fig.3 Schematic of an indoor industrialized nursery system
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Tab.1 Comparison between outdoor pond ecological nursing and indoor factory-based larval rearing of P. leopardus
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Fig. 4 Indoor industrial flow-through aquaculture system schematic
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Tab.2 Comparison of flow-through and recirculating aquaculture systems for intensive culture of P. leopardus
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Advances and prospects in artificial breeding, farming, and breeding technology of
the leopard coral grouper (Plectropomus leopardus)

SONG Yu'?, LU Sheng', LI Wensheng’, FU Shuyuan®, ZHOU Bo°,
GUO Xiaoli ¥, BAI Zemin®, CHEN Songlin "
(1. National Key Laboratory of Mariculture Biobreeding and Sustainable Goods, Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Qingdao 266071, China,
2. College of Life Sciences, Qingdao University, Qingdao 266071, China;
3. Laizhou Mingbo Aquatic Products Co., Ltd., Laizhou 261400, China;
4. Hainan Academy of Ocean and Fisheries Sciences, Haikou 571126, China;
5. Wanning Linlan Aquaculture Co., Ltd., Wanning 571528, China,
6. Yazhou Bay Agriculture and Aquaculture Development Co., Ltd., Sanya 572024, China)

Abstract: The leopard coral grouper (Plectropomus leopardus) is a high-value marine fish species with significant economic
and ornamental importance. In recent decades, wild populations of this species have declined markedly due to overfishing and
degradation of coral reef habitats, making artificial breeding and aquaculture essential pathways for its sustainable utilization
and conservation. This review first summarizes the biological characteristics of P. leopardus, including its geographic distribu-
tion, habitat preferences, and reproductive traits. We then systematically review recent advances in artificial reproduction,
hatchery-based seed production, and aquaculture practices, with particular emphasis on broodstock management, induced
spawning techniques, larval rearing strategies, embryonic and larval developmental processes, and grow-out culture systems.
Subsequently, the physiological and ecological characteristics of larvae and juveniles are discussed, focusing on the effects of
key environmental factors such as temperature, salinity, and photoperiod on embryonic development, larval survival, growth
performance, and stress tolerance. Furthermore, recent progress in genomic resources and breeding technologies is highlighted,
including the construction of high-resolution genome maps, the development of SNP arrays, and the application of genomic
selection and other molecular breeding approaches. Finally, major bottlenecks in current artificial breeding and aquaculture of
P. leopardus are identified, and future research directions are proposed, emphasizing the optimization of fully industrialized
hatchery technologies, the development of intelligent and intensive aquaculture systems, the establishment of genome-assisted
breeding frameworks, and the cultivation of disease-resistant and fast-growing strains. This review aims to provide a compre-
hensive theoretical foundation and technical reference to support the sustainable and high-quality development of the leopard
coral grouper aquaculture industry.

Key words: Plectropomus leopardus; artificial breeding technology; farming modes; breeding technology
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