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Fig. 2 Sex differences in activity, aggression, sociability, and boldness between female and male Rhodeus ocellatus (Female N=30; Male

N=30)
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Tab. 1 Correlation between social hierarchy, metabolism, and personality in female Rhodeus ocellatus (N=30)
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Tab.2 Correlation between social hierarchy, metabolism, and personality in male Rhodeus ocellatus (N=30)
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ASSOCIATIONS OF ENERGY METABOLISM, PERSONALITY TRAITS, AND
SOCIAL HIERARCHY IN RHODEUS OCELLATUS

JIANG Hang, CHEN Si-Si, FU Shi-Jian, TAN Jing-Dan, GAO Le, ZHENG Shi-Long and FU Cheng

(Laboratory of Evolutionary Physiology and Behavior, Chongqing Key Laboratory of Conservation and Utilization of Freshwater
Fishes, Animal Biology Key Laboratory of Chongqing Education Commission, Chongqing
Normal University, Chongging 401331, China)

Abstract: This study investigated the relationships among energy metabolism, personality traits, and social hierarchy in
breeding-season rosy bitterling (Rhodeus ocellatus), with further analysis of sex-specific differences. The results
showed that male R. ocellatus had significantly higher standard metabolic rate (SMR), maximum metabolic rate
(MMR), and aerobic scope (AS) than females (P<0.05), indicating a greater metabolic potential in males, likely linked
to the high-energy-demand activities during reproduction. In females, SMR was positively correlated with both MMR
and AS (P<0.05). In males, SMR was positively correlated with activity, while MMR and AS showed significant posi-
tive correlations with aggressiveness (P<0.05). The observed sexual differences in the relationships between
metabolism and personality may stem from the distinct selective pressures and behavioral strategies experienced by
males and females during reproduction. In both sexes, only activity was significantly and positively correlated with
social hierarchy (P<0.05), while metabolic rates showed no correlation with hierarchy. These findings suggest that
social hierarchy in R. ocellatus is determined more by behavioral traits than by metabolic levels, and while sex influ-
ences the relationship between energy metabolism and personality, it does not affect the mechanism determining social
hierarchy.

Key words: Energy metabolism; Personality traits; Social hierarchy; Sex differences; Rhodeus ocellatus


https://doi.org/10.1098/rstb.2016.0233
https://doi.org/10.1098/rstb.2016.0233
https://doi.org/10.1098/rstb.2016.0233
https://doi.org/10.1098/rstb.2016.0233
https://doi.org/10.1093/icb/ict017
https://doi.org/10.1093/icb/ict017
https://doi.org/10.1098/rsbl.2011.0807
https://doi.org/10.1098/rsbl.2011.0807
https://doi.org/10.1098/rsbl.2011.0807
https://doi.org/10.1080/10236244.2015.1090205
https://doi.org/10.1080/10236244.2015.1090205
https://doi.org/10.1080/10236244.2015.1090205
https://doi.org/10.1242/jeb.246439
https://doi.org/10.1242/jeb.246439
https://doi.org/10.1016/j.anbehav.2022.09.012
https://doi.org/10.1111/j.1365-2656.2012.01969.x
https://doi.org/10.1111/j.1365-2656.2012.01969.x
https://doi.org/10.1098/rstb.2022.0481
https://doi.org/10.1098/rstb.2022.0481
https://doi.org/10.1098/rstb.2022.0481
https://doi.org/10.1098/rstb.2022.0481
https://doi.org/10.1098/rstb.2022.0481
https://doi.org/10.1111/j.1365-2656.2011.01844.x
https://doi.org/10.1007/s00227-022-04117-9
https://doi.org/10.1371/journal.pone.0023565
https://doi.org/10.1111/eth.13232
https://doi.org/10.1038/s41598-024-84188-4

	1 材料与方法
	1.1 实验鱼来源与驯养
	1.2 实验方案
	1.3 参数测定方法
	1.4 统计与分析

	2 结果
	2.1 高体鳑鲏能量代谢、个性特征的性别间差异
	2.2 高体鳑鲏能量代谢与个性特征的关联
	2.3 高体鳑鲏的个性参数与社群等级的关联

	3 讨论
	3.1 高体鳑鲏能量代谢与个性特征的性别间差异
	3.2 高体鳑鲏能量代谢与个性特征关联的性别间差异
	3.3 高体鳑鲏能量代谢、个性特征与社群等级关联的性别间差异

	参考文献

