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Fig.2 Variation of optical attraction and repulsion rates with light intensity for fish individuals
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Phototaxis of Individual and Group Hypophthalmichthys molitrix in Flowing and Still Water
WANG Qiong, LIN Chen-yu, LUO Jia, ZHU Yin, LIU Yan, LIU Guo-yong, LIU De-fu, SHI Xiao-tao

(Engineering Research Center of Eco-environment in Three Gorges Reservoir Region,
China Three Gorges University, Yichang 443002,P.R.China)

Abstract: Water control structures have changed the ecology of natural rivers, interrupting connectivity
and decreasing fish populations and diversity. Fish behavior is highly dependent on vision and eyesight rela-
ting with light intensity. In this study, the effects of light intensity and flow velocity on phototaxis and
schooling behavior of Hypophthalmichthys molitrixz (silver carp) were investigated. Experiments included
the behavior of a single fish and groups of five fish at flow velocities of 0 m/s (still water) and 0.1 m/s
(flowing water) and at light intensity levels of 0, 10, 20, 40, 70 and 110 Ix. And video recording system
was used to help observe and collect the experimental data, the occurring frequencies in each area were col-
lected to calculate the attraction and repulsion rates. There were three primary findings: (1) For individual
fish in still water, the rates of optical attraction for 20 Ix and 110 lx groups were significantly higher those
in 40 Ix and 70 Ix groups, and the optical repulsion rate did not vary with light intensity. The rates of opti-
cal attraction and repulsion did not vary with light intensity for individual fish in flowing water. (2) At dif-
ferent flow velocities and group size, the optical attraction rate was in the order, group in flowing water>
group in still water >individual in flowing water >individual in still water and the optical repulsion rate
was in the reverse order. This shows that flow enhances phototaxis in silver carp fingerlings and phototaxis
is more pronounced in a group (schooling) than with an individual fish. (3) In flowing water, the distance
to nearest neighbor (DNN) increased and then decreased with illumination intensity and DNN at 70 1x was
significantly higher than at 0 Ix (FF=1.489, P<C0.05). In still water there were no significant differences
(P>0.05) among illumination treatments and no changes were observed in fish schooling behavior.

Key words: Hypophthalmichthys molitrix ; light intensity; schooling behavior; flowing water; still water



