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Fig.1 Schematic diagram of experimental system
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Fig.2 Body width distribution of experimental fish
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Fig.3 Grille design
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Tab.1 Spectral parameters of five kinds of light
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Fig.4 Images of a picture processed by different binary
thresholds
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Tab.2 Classification of phototaxis levels
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Fig.5 Shuttle times and shuttle ratio of Acanthopagrus

schlegeli with different grille spacing
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Fig.6 Shuttle times and shuttle ratio of Acanthopagrus

schlegeli with different grille colors
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Fig.7  Shuttle times and shuttle ratio of Acanthopagrus

schlegeli with different grille materials
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Tab.3 Effects of light color on the congregation and
phototaxis of Acanthopagrus schlegeli
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Tab.4  Effects of light color combination on the congregation
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Effect of grilles and light colors on the shuttle and

congregation behavior of Acanthopagrus schlegeli
ZHUANG Baolu' ,ZHANG Yulei' ,NI Qi', YE Zhangying®,LIU Huang'
(1 Fishery Machinery and Instrument Research Institute ,Chinese Academy of Fishery Sciences ,
Key Laboratory of Fishery Equipment and Engineering ,Ministry of Agriculture and Rural Affairs ,Shanghat
200092, China ; 2 College of Biosystems Engineering and Food Science , Zhejiang University ,
Key Laboratory of Equipment and Informatization in Environment Controlled Agriculture ,

Ministry of Agriculiure and Rural Affairs,Hangzhou 310058 , Zhejiang , China )

Abstract: The key factors that directly affect the grading efficiency of live fish are the behaviors of fish
shuttling through the grille and congregating on one side of grille after shuttle. An experimental platform
consisting of glass tank ,LED lamps, camera and computer was designed ,and videos of Acanthopagrus schlegeli
behavior were analyzed by Matlab ,the purpose of which was to study the effects of graded grille on the behavior
of Acanthopagrus schlegeli and the preference of Acanthopagrus schlegeli for grille colors, materials and light
colors, and test the effects of grille and light combination on the shuttle and congregation behavior of
Acanthopagrus schlegeli. The results showed that the presence of grilles significantly inhibited the swimming of
Acanthopagrus schlegeli in the tank ,and Acanthopagrus schlegeli did not show a preference for shuttling through
the grilles; the grille colors further inhibited the activity of Acanthopagrus schlegeli to shuttle through the
grilles ,and Acanthopagrus schlegeli is more repulsive to red and blue grilles and less repulsive to green and
colorless transparent grilles; Acanthopagrus schlegeli is most repulsive to silver steel grilles and least repulsive
to transparent PMMA grilles ; Acanthopagrus schlegeli has high phototaxis to blue light and strong photophobism
to red light. In the design of grille grading system of Acanthopagrus schlegeli, the light-triggered self-grading
technology can be introduced ,and blue and red light can be set on both sides of the grille,which is conducive
to achieving rapid and stable grading. The results can provide some references for the research and
development of fish classification equipment and auxiliary facilities.

Key words : aquaculture; fish behavior; size grading; graded grille; light color; shuttle ratio; congregation

ratio





