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i means open water context; ii means food context; iii means food+refuge context
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Fig. 2 Effects of social isolation and ecological context on individual swimming speed and synchronization of speed in juvenile common

carp
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x, ¥, and z indicate significant differences among groups of larval carp under the same social state across three ecological contexts; The same
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Tab. 1 Effects of social isolation and ecological context on group behavioral parameters of juvenile common carp
P t Mok M?J']U SE B[] t g&’ﬁl‘iﬁ ,':'?"?1 A8 HAE P Interaction
RALZ arameters Social station(S) et?;ltr(%en co?ﬁe?&%é?é) (SxM) (SxC) (MxC)
AMAIF K % FE Individual swimming speed(cm/s) F=1.050, F=27.301, F=44.401, F=2.131, F=0.457, F=1.850,
P=0.307 P<0.001** P<0.001**  P=0.147 P=0.634 P=0.161
Wik FE [F] 25 # Synchronization of speed F=0.152, F=13.088, F=103.07, F=0.090, F=1.085, F=0.280,
P=0.697 P<0.001** P<0.001**  P=0.764 P=0.341 P=0.752
M) E 2 Inter-individual distance(cm) F=4.854, F=0.387, F=1.526, F=0.594, F=0.034, F=1.800,
P=0.029* P=0.535 P=0.221 P=0.442 P=0.967 P=0.169
BT 4R B 2 Nearest neighbor distance(cm) F=3.404, F=0.312, F=12.735, F=1.767, F=0.444, F=1.380,
P=0.067 P=0.577 P<0.001**  P=0.186 P=0.642  P=0.253
5844 A0 B B Group center(cm) F=7.293, F=0.823, F=2.762, F=1.469, F=0.964, F=2.490,
P=0.025* P=0.366 P=0.067 P=0.228 P=0.384 P=0.087
BEAARW7 K % BE Group speed(cm/s) F=5.518, F=7.708, F=23282, F=3.674, F=1.450, F=1.560,
P=0.020* P=0.006** P<0.001**  P=0.057 P=0.384 P=0.214
A% P Group polarization F=2.101, F=5.423, F=7.817, F=3.939, F=0.958, F=0.500,
P=0.032* P=0.021* P=0.001**  P=0.049* P=0.386 P=0.603
BEARIZ B 8]l Group PTM(%) F=3.836, F=9.058, F=24.860, F=3.801, F=0.845 F=1.340,
P=0.049* P=0.003** P=0.001** P=0.053 P=0.432 P=0.263

T *FIRAFAE B 5 ZE 57 (0.01 <P<0.05), ** RN Z 7 H 12 2 (P<0.01)
Note: * indicates significant difference (0.01 <<P<0.05), ** indicates extremely significant difference (P<0.01)
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SOCIAL ISOLATION AND CONTEXTS ON THE COLLECTIVE BEHAVIOUR OF
COMMON CARP (CYPRINUS CARPIO)

YANG Qing, BI Jin-Qiu, GONG Ya-Xing, WANG Chun-Hua, FU Shi-Jian and ZENG Ling-Qing

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

Abstract: Group living brings numerous ecological benefits and costs, and changes in social status (such as from group
living to social isolation) have a profound effect on the morphology, physiology, behaviour, and life history characteris-
tics of social animals. Refuges are intricate and variable, however, most earlier studies on animal group behavior
focused on a single ecological context. Therefore, to examine the effect of social isolation and ecological contexts on
the group behaviour of cyprinid fish, we utilized common carp (Cyprinus carpio) as the experimental subjects, setting
up two social status treatment groups (group-rearing, 5 fish maintained together; isolation group, single fish isolated
alone). After 28 days, we measured the collective behavior of each treatment across three contexts: open water, food
presence, and food+refuge. We found that, social isolation had no significant effect on the individual behaviour of
common carp, but in the food context, both two groups had the fastest individual swimming speed, and in the
food+refuge context, the synchronization of speed synchrony was the lowest. Social isolation and contexts have an
impact on the collective behaviour and structure. The group speed and the percentage of time spent moving in group-
rearing increased with context complexity. The isolation group exhibited a decrease in polarization and in both the open
water and food+refuge displayed decreased group coordination and cohesion. After 28 days, foraging efficiency
increased significantly in both treatments compared to day 0, while time spent in refuge decreased significantly. Group
size in the isolation group was also significantly higher at day 28 than that at day 0. The study shows that social isola-
tion reduces the activity and group coordination in common carp, and that increasingly complex ecological contexts
improve the movement ability at the expense of group coordination.

Key words: Social isolation; Ecological context; Collective behaviour; Common carp
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