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Highlights 

 The light intensity significantly affected (P˂0.05) the egg hatching, survival rate 

and growth in rainbow trout.  
 

  The highest hatching rates were found in samples treated with the 50 lx (92±1.32%) 

and 200 lx (90.41±0.76%) light intensity, while there were no significant 

differences between these treatments (P>0.05).  
 

 These results suggest that light intensity fluctuation from 200 to 1000 lx could 

promote growth of rainbow trout which could be used as a pattern of regulation of 

light intensity in the commercial culture.  
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Importance 

Successful fish culture depends on an understanding of the optimum environment of 

particular species to maximize survival and development. Light intensity is one of the 

major environmental factors influencing behavior, feeding and growth of aquatic animals. 

However, there is limited information about the regulation of light intensity in 

commercial culture. Several studies related to optimal light intensities have been done to 

investigate the growth and survival of particular species of fish. High light intensities can 

increase the feeding time and improve growth and survival of several species of fish. 

In order to grow and develop normally, the fish need a minimal light intensity 

threshold. Since light can be manipulated, it is possible for the survival and growth of 

larvae to be improved. Thus, research on light intensity is important in order to aid in the 

advancement of culture techniques for rainbow trout. The present study was carried out  

to assess the effects of light intensities to determine the optimal light intensity for the 

survival and growth of rainbow trout.  

 

Introduction (Hypothesis and aims) 

There are several constraints in maximizing the production and survival of fish such as 

poor quality of seed; low survival rate and cannibalism in hatchery rearing. Optimizing 

the environmental parameters, such as light intensity, leads to improved growth and 

survival rates, decreased rearing periods and reduced production cost. Understanding the 

parameters of optimum lighting intensity is an important prerequisite in ensuring 

sustainable development of the rainbow trout culture. Among the numerous abiotical 

factors affecting the activity of fish larvae, light intensity have an important crucial role 

under culture conditions which must be reared in a specific light ranges, depending on the 

developmental stage and the species. Our results indicated that the highest hatching rates 

were found in samples treated with the 50 lux and 200 lux light intensity, while there were 

no significant differences between these treatments (P>0.05). The lowest percentage of 

abnormality was observed in 200 lux. At the end of the experiment, 1000 and 2000 lux 

resulted in the optimum FCR, while there were no significant differences between these 

treatments (P>0.05). SGR was the highest at 2000 lux compared to other treatments 

(P<0.05). After 90-day experiment the light intensity of 1000 lux showed the highest 

survival rate. These results suggest that light intensity fluctuation from 200 to 1000 lux 

could promote growth of rainbow trout which could be used as a pattern of regulation of 

light intensity in the commercial culture.  
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Other Information (including tables and figures) 
 
Table 1. Results of growth factors and survival rate in rainbow trout (Oncorhynchus mykiss) in stage 1 (from 

eyed eggs until the end of the tenth day). 

Hatching rate 

(%) 

Hatching length 

(hour) 

Egg weight  

(mg) 

Temperature  

(°C) 

Light intensity 

(lux) 

92 ± 1.32 a 1.95 ± 4.54 a 72.33 ± 1.25 a 12.5 ± 0.5 a 50 

90.41 ± 0.76 a 1.93 ± 4.99 a 73.50 ± 2.29 a 12.83 ± 0.28 a 200 

83.75 ± 2.41 b 1.80 ± 3.17 b 71.93 ± 2.31 a 12.03 ± 0.55 a 1000 

85.08 ± 2.26 b 1.57 ± 6.34 c 73.60 ± 1.85 a 12.5 ± 0.5 a 2000 

Values with different letters are significantly different from the control (P<0.05) (Means±SD). 
 

 

Table 2. Results of growth factors and survival in rainbow trout (Oncorhynchus mykiss) in stage 2 (from the 

eleventh day until the end of the twentieth). 

Survival rate 

(%) 

Abnormality 

larvae rate (%) 

Completion of  

active swimming  

(hours after hatching) 

Larvae weight 

(mg) 

Larvae length 

(mm) 

Light intensity 

(lux) 

88.03 ± 2.46 ab 0.92 ± 0.62 ab 252.80 ± 7.33 c 135 ± 5 b 16.23 ± 0.23 a 50 

90.05 ± 2.37 a 0.30 ± 0.30 b 240.80 ± 6.03 c 152 ± 8.71 a 16.10 ± 0.17 a 200 

82.25 ± 3.43 bc 2.16 ± 0.52 a 285.60 ± 6.34 b 131 ± 3.60 b 16.20 ± 0.26 a 1000 

80.98 ± 4.26 c 1.78 ± 1.14 a 315.60 ± 7.29 a 133 ± 3.60 b 16.30 ± 0.30 a 2000 

Values with different letters are significantly different from the control (P<0.05) (Means±SD). 
 

 

Table 3. Results of growth factors and survival in rainbow trout (Oncorhynchus mykiss) in stage 3 (from 

twenty one day until the end of the fifty-fifth). 

Survival rate (%) SGR FCR Larvae weight (g) Light intensity (lux) 

88.66 ± 3.51 a 5.68 ± 0.30 b 0.82 ± 0.09 a 0.99 ± 0.10 b 50 

85.33 ± 0.57 a 5.79 ± 0.28 b 0.74 ± 0.04 ab 1.15 ± 0.05 b 200 

87.33 ± 3.21 a 6.65 ± 0.36 a 0.65 ± 0.08 b 1.35 ± 0.13 a 1000 

87.66 ± 2.08 a 5.87 ± 0.26 b 0.77 ± 0.07 ab 1.04 ± 0.08 b 2000 

Values with different letters are significantly different from the control (P<0.05) (Means±SD). 
 

 

Table 4. Results of growth factors and survival in rainbow trout (Oncorhynchus mykiss) in stage 4 (from fifty 

six day until the end of ninety). 

Survival rate (%) SGR FCR Larvae weight (g) Light intensity (lux) 

87 ± 2 c 5.33 ± 0.41 ab 1.07 ± 0.11 a 6.40 ± 0.52 b 50 

90.66 ± 4.04 ab 5.07 ± 0.32 b 0.97 ± 0.10 a 6.81 ± 0.54 b 200 

94.66 ± 2.51 a 5.16 ± 0.22 b 0.78 ± 0.03 b 8.20 ± 0.34 a 1000 

93 ± 5.29 ab 5.84 ± 0.21 a 0.81 ± 0.04 b 8.03 ± 0.15 a 2000 

Values with different letters are significantly different from the control (P<0.05) (Means±SD). 

 


