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Animal Sciences

Effect of Heating Rate on Upper Temperature Tolerance and

Group Behavior of Juvenile Carassius auratus

CHEN Rong, MA Huihuang, FU Shijian, ZENG Lingqing
(Chongqing Key Laboratory of Animal Biology, Laboratory of Evolutionary Physiology and Behaviour,
College of Life Sciences,Chongqing Normal University, Chongqing 401331, China)
Abstract: [ Purposes |Based on the background of current global climate warming, the effect of different heating rates on the upper
temperature tolerance and group behavior of juvenile crucian carp (Carassius auratus) was investigated. [ Methods]The crucian carp
juveniles which domesticated 180 days were randomly divided into three experimental groups, according to the control group with

1

the heating rate of 0, the fast heating group and the slow heating group with the heating rate of 1 and 0.3 C » min '. The group
behavior of crucian carp juveniles in the three experimental groups before and after heating was recorded, and the effects of heating
rate changes on parameters such as individual swimming speed, synchronization of individual swimming speed, inter-individual
distance, nearest neighbor distance, and polarity were analyzed. [Findings] Critical high temperature and lethal high temperature in
the slow heating group were higher than those in the fast heating group. After heating treatment, there was no statistical difference
in individual swimming speed changes in the fast heating group, while the synchrony of individual swimming speed and polarity in
the fast heating group all decreased, while the above indicators in the slow heating group did not change significantly. The nearest
neighbor distances increased significantly after the heating treatment. [ Conclusions] The heating treatment reduces the cohesion and
coordination of the juvenile crucian carp population, and at a faster heating rate, this trend is more pronounced; while at slower
heating rates, fish populations may have increased heating tolerance due to longer acclimatization times.

Keywords: heat tolerance; heating rate; group behavior; group structure; Carassius auratus
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