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Tab.1 The morphological parameters of the Qingbo

S FEAS £/ 8 it/ g K /em el B/ (g« em *)
Hotd 120 5.9240. 15 6.6240.06 2.00240. 06
gt 120 5.9240.15 6.754+0.06 1. 8640. 05
A ¥ | 120 5.9340.17 6. 7340.06 1. 96+0.07
Fy 5 1H 0. 000 0. 816 0. 169

p1E 1. 000 0.443 0. 845
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B3 K (p<<0. 05) AHFELEICHY R I T L8R M BF Bk 2 MR EA G248 L B/ (p<<0. 05) (F 2).,



% 3 AL E R OB B X P AR R S 4 B RAT N R

F2 TEEBRENPEBRNEHENEMBETAZNHERZFTESNE
Tab. 2 Statistical results for the effects of different light color environment on individual and collective behaviour of

juvenile Qingbo based on the one-way analysis of variance

i'ﬂzjg Fi, ﬁ D @I
A Y Tk S B 11. 908 <<0. 001
AR EE Bh B B 11. 908 <0.001
AR I K G E [R) A5 4. 269 0.019
A~ ] R 2 17. 622 <<0. 001
B AT 4B 1A S 15. 078 <C0. 001
B A2 Bl 10. 724 <0.001
AR 3.756 0. 029
B AZ Zh A e 2. 107 0.131
T2 - 28 3 09
210 b 2 s E 08 a b
= 8 c ]5.‘:’4_51 40 o c
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B 1 A[E & IR E T A e B R 60 4 & A 4T 20 A0 AR Ik OE B R 55 1 ) R

Fig. 1 Effects of different light color environment on individual behaviour and synchronization of speed of juvenile Qingbo
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Fig. 2 Effects of different light color environment on inter-individual distance and nearest neighbor distance of juvenile Qingbo
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Fig.3 Effects of different light color environment on group moving speed,

group polarization and group percent time on moving of juvenile Qingbo
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M AFAE2E S . Al h AR ) B 05 BRI M S e 124 3 i SR DG 56 R (p<C0. 001) 5 I FE &% 4
i BRI B AN S R M R SR T2 L B IE A DG SE R (p<C0. 001) 5 EAMFE LT S b, BE AR B 1 5 A4 Ak ] R
B R R HRE 23 ) S T R S AR SR TE A D6 G R (p<20. 001) (3R 3).,
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Tab.3 Links between the three key components of collective motion in juvenile Qingbo

s fa b HE 4L BEARAT S5 Toe e e 7 T Ul

AN 1] R g r=0.358,p=0.121 r=—0.792,p<0. 001
S/l

T A r=—0.010,p=0. 967

AP [R] BE 2 r=0.294,p=0.208 r=—0.269,p=0.252
S o

[ERUNT Yy r=0.711, p<<0. 001

AR A1 BE 2 r=—0.342,p=0.104 r=—0.745,p<0. 001
A |

Uy r=0. 830, p<<0. 001

3 itig

ST WL, (19K A BT b 2 RLHE BRI R R B SRR BT T AMET L S B KRR DK R K
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S 5% B R[] B 5 R 0 08 B X0 A B S 9 A R T e R (R 58 2R T R AR £ TS A T I AA B AR SO AR B R Y
S f0 BEN 5 2 A R AN e R R Y S0 £ BE IR AN DGRBS L BT OB 6 PR R S K Y Il ke v S Y R
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Animal Sciences

Effect of Different Light Color Environment on Collective Behavior of

Juvenile Qingbo (Spinibarbus sinensis)

BI Jingiu's HE Yan', WANG Chunhua', LIU Xiaoling' s CHEN Huan', PU Deyong’, ZENG Lingqing'
(1. Chongqging Key Laboratory of Animal Biology. Laboratory of Evolutionary Physiology and Behavior,
Chongqing Normal University, Chongqing 401331
2. Key Laboratory of Fresh water Fish Reproduction and Development (Education of Ministry) .
Southwest University, Chongqging 400715, China)

Abstract; Collective behaviour in animals is a widespread phenomenon at different groups and levels of complexity, and depends on
local interactions between individuals that drive the emergence of coordination at the group level. To investigate the effects of
different light environment on collective behavior of the Cyprinidae fish, juvenile Qingbo (Spinibarbus sinensis) with similar weight
and healthy were selected as animal model. These fish were randomly divided into one of three color light groups (i. e white light
group, green light group and red light group). Each light group consisted of 20 shoals. Each shoal contains six test fish. The
collective behavior of each group was filmed once for 15 minutes in open water environment at (27.2+0.3) ‘C. The individual
swimming speed and the individual total movement distance of the green and red light groups were significantly higher than that of
the white light group, and the difference was more significant in red light group (p<C0. 05). Compared with white light treatment,
the red light treatment resulted in a significant decrease in synchronization of speed of the shoals (p<C0.05), but the green light
does not affect the synchronization of speed. The red light treatment resulted in a significant increase in inter-individual distance and
nearest neighbor distance, whereas the green light treatment resulted in a significant decrease in both. The group swimming speed
was significantly increased (p<C0.05) in both red and green light treatments. but there was no significant change in the group
percentage movement time, and the group polarztion was significantly increased in the green light treatment (»p<C0. 05). Our results
showed that the red light led to a significant decrease in group coordination and cohesion in the shoal of Qingbo, with the shoal more
loose and chaotic, whereas the green light significantly increased group coordination and cohesion, and it is possible that the green
light had a positive effect on the exchange of information between individual members in collective forging.

Keywords: group alignment; light color environment; collective behaviour; group coordination; group cohesion
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