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Fig. 2 Average number of number of times fish passing

through light curtain of different colors of

light per 10 minutes

1. white, 2.yellow, 3.red, 4.blue, 5.green. Different lowercase let-

ters in the figure indicate significant differences between different light-

ing color groups (P<0.05), the same below
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Fig.3 Effect of different colors of light on plasma
cortisol in rainbow trout

1. white, 2.yellow, 3.red, 4.blue, 5.green
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Fig. 4 Effects of different colors of light on TP, ALB, TC, TG, ALT, AST in rainbow trout

1. white, 2.yellow, 3.red, 4.blue, 5.green
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Effects of light colors on behavior response, plasma cortisol and biochemical
indexes of rainbow trout Oncorhynchus myKkiss

LIU Xiao, HUANG Liuyi, LIU Changdong, SHENG Huaxiang, HUANG Jichong ,
LIU Ziwei, LIYuyan, REN Jiangin, WU Qianli
(College of Fisheries, Ocean University of China, Qingdao 266003, China)

Abstract: In order to study the effect of light color on behavior response, plasma cortisol and blood biochemical
indicators of O. mykiss, light stripes of white, red, yellow, blue and green, were respectively laid at the bottom of
the tank center at a intensity of 56.9 Ix. In each experiment, 10 healthy and lively fish were placed on the same side
of the tank to observe the times of O. mykiss crossing the light curtain in the tank. Each experiment lasted for 1
hour. The number of times of fish passing through the light curtain was observed and recorded every 10 minutes,
no matter whether it was the first crossing or repeated crossing. Before each experiment, a control group was car-
ried out, that is, a light stripe was laid without turning on the light, and then experiments were carried out in
sequence under white light, red light, yellow light, blue light and green light. The experiment was repeated three
times for each light color. Blood samples were collected after the fish were exposed to light for 1 hour. Plasma
levels of cortisol, total protein (TP), albumin (ALB), triglyceride (TG), total cholesterol (TC), aspartame amino-
transferase (AST) and alanine aminotransferase (ALT) under different light colors were determined by enzyme-
linked immune reaction kit (ELISA). The results showed as follows: (1) The number of times of O. mykiss cross-
ing the light curtain under yellow and white light conditions was significantly lower than that of the control group
and the other three light colors (P<0.05), there was no significant difference between red light, blue light, green
light and control group (P>0.05). (2) The plasma cortisol concentration in yellow light condition was significantly
higher than that in control group and the other four light colors (P<0.05), there was no significant difference
between the control group and the other four light colors (P>0.05). (3) There were significant differences in TP,
ALB, TG, TC, AST and ALT among five light colors (P<0.05). This study indicated that the O. mykiss was more
adapted to blue light and green light, and had a certain avoidance reaction to yellow and white light, and the effect
of yellow light was the strongest, which was consistent with the concentration of cortisol; the O. mykiss adapted to
different light color changes through active physiological regulation. In conclusion, green light could be used in O.
mykiss production to reduce the stress response. Yellow light stresses fish and is unsuitable for O. mykiss farming,
but could be designed as underwater lamp for fishing or preventing fish from escaping from cage. Long-term
experiments should be carried out to study the effects of different light colors on behavior, growth, physiological

responses of O. mykiss.

Key words: Oncorhynchus mykiss; light color; fish behavior; plasma cortisol; biochemical indicators
Corresponding author: HUANG Liuyi. E-mail: huangly@ouc.edu.cn

Funding project: National Key Research and Development Projects(2019YFD0901003)

o E K P2 % 2 32 /) sponsored by China Society of Fisheries https://www.china-fishery.cn


https://www.china-fishery.cn

	1 材料与方法
	1.1 材料
	1.2 实验设备与布设
	行为实验
	血浆皮质醇、生化指标实验

	1.3 实验方法
	不同光照颜色的实验
	血浆皮质醇、生化指标的测定

	1.4 数据分析

	2 结果
	2.1 行为描述
	2.2 不同光照颜色对虹鳟行为的影响
	2.3 不同光照颜色对虹鳟血浆皮质醇的影响
	2.4 不同光照颜色对虹鳟生化指标的影响

	3 讨论
	3.1 虹鳟对光照颜色的选择
	3.2 不同光照颜色对虹鳟血浆皮质醇、生化指标的影响
	3.3 虹鳟辨色能力的实践意义


