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Fig. 1 Underwater photographs of metal seedbeds and artificial reefs
a. & JE IR b BB N THE; . 508 A THE; d. Bl & A T

a. metal seedbed; b. trapezoidal artificial reef; c. table-shaped artificial reef; d. truncated cone-shaped artificial reef
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Fig. 2 Growth performance of four coral species on metal seedbeds
a. {E B UEINI; b, + T PHIE; o XU TR A 35 d. S R A 3

a. Porites lutea; b. Pavona decussata; c. Acropora hyacinthus; d. Acropora muricata
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Fig.3 Survival and growth performance of four coral species on metal seedbed
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measures ANOVA) 55 Duncan £ L)

A. Coral survival rate; B. projected area of coral living tissue; C. horizontal live tissue length of two Acropora coral species (error bars represent the standard

deviation (SD) of the sample means. Uppercase letters (A/B/C) indicate significant differences among coral species at the same time point (p < 0.05); lowercase
letters (a/b/c) indicate significant differences within the same coral species across different time points (p < 0.05). Statistical analyses were performed using

Repeated-measures ANOVA followed by Duncan’s multiple comparison test)
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Fig. 4 Changes in physiological indices of four coral species
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A. Actual quantum yield; B. photosynthesis rate; C. Respiration rate; D. Ratio of photosynthesis rate to respiration rate (P/R) (error bars represent the standard

deviation (SD) of the sample means. Uppercase letters (A/B/C) indicate significant differences among coral species at the same time point (p < 0.05); lowercase

letters (a/b/c) indicate significant differences within the same coral species across different time points (p < 0.05). Statistical analyses were performed using
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sample means. Uppercase letters (A/B/C) indicate significant differences among coral species at the same time point (p < 0.05); lowercase letters (a/b/c) indic-
ate significant differences within the same coral species across different time points (»p < 0.05). Statistical analyses were performed using Repeated-measures

ANOVA followed by Duncan’s multiple comparison test)
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Study on growth characteristics of hermatypic stony corals and
their compatibility with artificial reefs in Weizhou Island, Guangxi

Wang Mingwei', Zhou Yupeng"?, Huang Xueyong', Peng Mengjiao', Huang Guangxian"?, Wan Qiang"?,
Tan Ronghua', Lin Wenbin’, Yu Kefu"*, Huang Wen'

(1. Guangxi Laboratory on the Study of Coral Reefs in the South China Sea/ Coral Reef Research Center of China/ College of Oceano-
graphy, Guangxi University, Nanning 530004, China; 2. College of Resources, Environment and Materials, Guangxi University, Nanning
530004, China; 3. Guangxi Beihai Weizhou Island Culture and Tourism Group Co., Ltd., Beihai 536004, China; 4. Southern Marine Sci-
ence and Engineering Guangdong Laboratory (Guangzhou), Guangzhou 511458, China)

Abstract: Coral reef ecological restoration is internationally recognized as a pivotal technology and essential ap-
proach to reverse the degradation trend of coral reefs, which requires selecting native coral species for restoration
and matched artificial reefs based on local conditions. Taking the degraded coral reef area of Weizhou Island,
Guangxi as the research object, this study systematically investigated the growth adaptability of hermatypic stony
corals and their compatibility with artificial reefs through a 10-month monitoring program of artificial nursery cul-
tivation and an 18-month transplantation experiment involving three types of concrete artificial reefs (trapezoidal,

table-shaped, and truncated conical). The results showed that the 10-month survival rates of all four tested coral


https://doi.org/10.1007/s41208-023-00641-7
https://doi.org/10.13656/j.cnki.gxkx.20170627.002
https://doi.org/10.13656/j.cnki.gxkx.20170627.002
https://doi.org/10.1071/mf02063
https://doi.org/10.1007/s003380050063
https://doi.org/10.1016/j.rsma.2015.08.012
https://doi.org/10.1029/2004gl021541
https://doi.org/10.1029/2004gl021541
https://doi.org/10.1007/s11434-012-5601-5
https://doi.org/10.1016/j.jembe.2008.07.033
https://doi.org/10.1016/j.marpolbul.2020.111005
https://doi.org/10.7717/peerj.3573
https://doi.org/10.3354/meps212301
https://doi.org/10.11975/j.issn.1002-6819.2017.08.013
https://doi.org/10.11975/j.issn.1002-6819.2017.08.013
https://doi.org/10.11975/j.issn.1002-6819.2017.08.013

3 EUEAE: TG Y B A I AR KR SN D A e R Y 121

species exceeded 85%. Both Acropora muricata and Acropora hyacinthus achieved 100% survival. Acropora hy-
acinthus exhibited a higher growth rate of living tissue projection area during some periods, while Acropora mur-
icata performed better comprehensively in terms of survival stability, three-dimensional morphology formation,
and engineering application potential, and can be used as the core restoration species. Among the three types of arti-
ficial reefs, the 18-month survival rate of corals on the trapezoidal artificial reef reached 92%, which was signific-
antly higher than that on the truncated conical reef (77%) and the table-shaped reef (60%). Under environmental
stress, physiological indicators including effective quantum yield and net photosynthetic rate showed significant
specific responses to reef shapes, with the trapezoidal artificial reef demonstrating superior resistance to high tem-
perature and typhoon stress as well as stronger damage recovery capability. The coral reef ecological restoration
model established in this study—featuring Acropora muricata as the main restoration species, cable tie binding as
the fixation method, metal seedbeds as the cultivation carrier, and trapezoidal artificial reefs as the colonization
substrate —provides a scientific basis and practical technical reference for coral reef ecological restoration in

typhoon-prone subtropical marine areas of China.

Key words: hermatypic stony corals; artificial reefs; coral transplantation; ecological restoration; Weizhou Island
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