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Introduction

The success of farming different age categories of rainbow trout and other fish species depends on many factors that affect the achievement of good growth, feed

utilization and health status of farmed fish. When it comes to the rearing of juvenile rainbow trout, which is realized in closed spaces, there is a possibility of managing

most of the factors that affect the growth of juveniles, including the intensity of light. Light is essential for the normal life, growth and development of most plants and

animals, with the exception of some species that inhabit deep parts of the sea (Boeuf & Le Bail, 1999). Fish need light to synchronize all life phases, growth and

survival (Villamizar et al. 2011, Delabbio, 2015), and we can observe it from the aspect of color spectrum, intensity and photoperiod (Boeuf & Le Bail, 1999). The goal

of this study was to determine the effects of different light intensities (2.92 lx, 17.32 lx, 196.22 lx) on the growth of rainbow trout (Oncorhynchus mykiss) fingerlings.

Material and methods

The experiment of determining effect of different light intensity on the growth of rainbow trout (Oncorhynchus mykiss) fingerlings realized in the aquaculture laboratory

at the Faculty of Agriculture in Banja Luka, for 30 days. Experiment was set up in 3 groups, with three repetitions in aquariums with a volume of 65 l/aquarium. A total

of 450 rainbow trout (150 individuals / groups), with an average individual body weight of 1.60-1.69 g, were inhabited. The light intensity (lx) during the experiment

averaged 2.92 lx in G1, 17.32 lx in G2, and 196.22 lx in G3, during 24 hours. Light intensity (lx) was measured once a day just above the water surface. At the beginning

and at the end of the experiment, BW - individual body weight (g), TL - total body length (mm), FL - fork length (mm) and SL - standard body length (mm) of the

rainbow trout fingerlings (30 fingerlings/group) were measured. Water temperature (oC), DO (mg/l) and water oxygen saturation (%) were measured daily, and water pH

was measured once a week. Daily dietary norms in all groups were the same, and amounted to 4%. Based on the obtained results, the following parameters were

determined: specific growth rate (SGR), thermal unit growth coefficient (TGC), condition factor (CF), feed conversion ratio (FCR), relative body weight gain (BWG)

and survival rate (%) of rainbow trout fingerlings. The obtained results were statistically processed using the statistical programs SPSS17 and MS Excel.

Results and discussion

The presented data (Table 1.) shows similar tendencies of the analyzed parameters

of water quality in all groups. The water temperature was high for growing juvenile

rainbow trout, and the oxygen content was lower. It was found that there was no

statistically significant difference between the environments (p>0.05) of water

temperature, DO, oxygen saturation of water and pH of water between the

observed groups during the experiment.

At the beginning of the experiment, the average values of TL, FL, SL and BW were

similar and no statistically significant difference (p>0.05). Also, in the end, no

statistically significant difference (p > 0.05) (Table 2.).

The condition factor of rainbow trout fingerlings is higher in the end, compared to

the beginning when the condition factor was significantly lower, and indicates

good nutrition of rainbow trout fingerlings in all groups. At the beginning, no

statistically significant difference (p>0.05) of condition factor, and in the end there

was also no significant difference in CF between the observed groups Although the

highest increase in body (%) was recorded in group G1(2,92 lx), no statistically

significant difference (p > 0.05) was found between the observed groups. There

was no statistically significant difference (p>0.05) SGR and the TGC between the

observed groups, but the highest values of SGR and TGC are present in individuals

from group G1(2,92 lx) with the lowest light intensity. The FCR is the lowest in group

G1(2,92 lx), but without significant differences (p>0.05) between the observed groups.

Survival rate (%) of the rainbow trout fingerlings was highest in the group with the

lowest light intensity (96%) with no statistically significant difference (p>0.05)

between the observed groups.

The highest SGR, TGC, body weight gain, survival rate and lowest FCR in low

light conditions (24 hours) were recorded in group G1(2,92 lx), which can be related

to the statement of Boeuf & Le Bail (1999) that it can be assumed that these effects

may be related to less stressful conditions for fish, ie that the interpretation of the

results of the effects of light intensity on growth should be approached carefully,

because they depends on breeding conditions and fish stress.

Conclusion

In general, it can be said that a significant increase in rainbow trout fingerlings growth was achieved in all groups, which is indicated by the average values of length and

weight, CF, weight increase (%), SGR, TGC, FCR. The highest BWG (%), SGR, TGC, survival, and lowest FCR were found in group G1(2.92 lx). However, different light

intensities (2.92 lx, 17.32 lx and 196.22 lx) did not affect the appearance of a significant difference (p > 0.05) growth characteristics of the rainbow trout (Oncorhynchus

mykiss) fingerlings.

Parameter
G1(2.92 lx) G2(17.32 lx) G3(196.22 lx)

MeanSD CV MeanSD CV MeanSD CV

T (oC) 16.490.53 3.19 16.690.41 2.47 16.590.55 3.31

O2 (mg/l) 7.210.64 8.89 7.270.65 8.90 7.610.67 8.87

O2 (%) 74.866.74 9.01 75.626.46 8.55 78.966.63 8.39

pH 7.380.13 1.75 7.380.05 0.69 7.340.15 2.03

Table 1. Results of basic water quality parameters during the experiment

Parameter
G1(2.92 lx) G2(17.32 lx) G3(196.22 lx)

Initial Final Initial Final Initial Final

TL (mm) 55.333.49 84.7511.09 54.915.06 83.2511.72 56.293.34 84.9210.68

FL (mm) 52.923.18 81.0210.84 52.074.95 79.5511.34 53.243.22 80.8911.07

SL (mm) 47.593.24 74.8210.37 46.654.21 73.4210.73 47.973.00 74.519.69

BW (g) 1.600.34 7.182.85 1.600.47 6.612.73 1.690.35 7.422.56

CF 1.080.01 1.350.02 1.200.13 1.310.05 1.120.04 1.400.08

BWG (%) 347.2225.78 317.4491.20 337.7058.66

SGR (% day-1) 4.990.20 4.710.77 4.900.45

TGC 0.1530.01 0.1410.03 0.1510.02

FCR 0.570.07 0.770.27 0.600.11

Survival rate 

(%)
96.003.46 89.335.77 93.335.03

There was no statistically significant difference (p>0.05) at the beginning and end of the experiment.

Table 2. Overview of rainbow trout fingerlings growth characteristics before and after

exposure to different light intensities
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