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Abstract

The present study was conducted to determine the appropriate stocking density and salinity for Asian sea bass
(Lates calcalifer) in rearing conditions. The main purpose of this research is to investigate the mutual effects of
density and salinity on the biochemical parameters of Asian sea bass. To perform this experiment, 450 sea bass
fingerlings with an average initial weight of 30+5.4 grams were randomly selected and divided into 27 fiberglass
tanks (each treatment in 3 replicates) and fed with diets for two months. They were fed commercial food. In
general, in this research, 9 experimental treatments including 3 salinity levels (10, 20, and 30 ppt) and 3 density
levels (1, 2, and 3 kg/m3) were mutually evaluated. During the experimental period, the fish were fed manually
until satiety. To investigate the physiological condition of the fish after two months of feeding, blood was taken
from the fish’s caudal vein and serum was separated. The studied biochemical parameters including cholesterol,
triglyceride, glucose, total protein, albumin, phosphorus, magnesium, calcium, LDL, and HDL were measured
by enzyme-photometric method. Based on the results obtained in this research, different levels of salinity had
significant effects on serum triglyceride and glucose levels (p<0.05). The density had a significant effect only on
the serum magnesium index (p<0.05) and no significant effect was observed on other indices (p<0.05). Based on
the statistical analysis, the interaction effect of salinity and density on the amount of albumin has a significant
effect, so the lowest amount of serum albumin was observed in medium salinity and medium density. Also,
salinity and density had significant interaction effects on serum glucose (p<0.05). According to the results
obtained from the present study, it can be said that Asian seabass can be a suitable option for culture in brackish
waters (salinity 20 g/l) and medium density (2 kg/m3).
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1. INTRODUCTION:

It seems that each fish species has an optimal water salinity specified for the growth of that species. Salinity
along with other parameters such as temperature, feed consumption, sex, and growth stage may also affect the
growth performance (Boeuf and Payan, 2001). It has been proven that the digestive capacity of fish can change
due to changes in the amount of drinking water in different densities and salinities of water, which may affect
the activity of digestive enzymes, the salinity content, the composition of ions, and the pH of the intestine.
(Gifard-Mena et al., 2006). It seems that there has been no study on the mutual effects of density and salinity on
Asian sea bass (Lates calcarifer). This study was done to determine the suitable stocking density and salinity for
Asian sea bass in farm conditions and the main part of this research is to investigate the mutual effects of density
and salinity on the biochemical parameters of Asian sea bass.

2. MATERIALS AND METHODS

To perform this experiment, 450 sea bass fingerlings with an average initial weight of 30+5.4 grams were
randomly selected and divided into 27 fiberglass tanks (each treatment in 3 replicates) and fed with diets for two
months. They were fed commercial food. In general, in this research, 9 experimental treatments including 3
salinity levels (10, 20, and 30 ppt) and 3 density levels (1, 2, and 3 kg/m3) were mutually evaluated. During the
experimental period, the fish were fed manually until satiety. In order to investigate the physiological condition
of the fish after two months of feeding, blood was taken from the fish’s caudal vein and serum was separated.
The studied biochemical parameters including cholesterol, triglyceride, glucose, total protein, albumin,
phosphorus, magnesium, calcium, LDL, and HDL were measured by enzyme-photometric method.

3. RESULTS

Based on the results obtained in this research, different levels of salinity had significant effects on serum
triglyceride and glucose levels (p<0.05). The density had a significant effect only on the serum magnesium index
(p<0.05) and no significant effect was observed on other indices (p<0.05). Based on the statistical analysis, the
interaction effect of salinity and density on the amount of albumin has a significant effect, so the lowest amount
of serum albumin was observed in medium salinity and medium density. Also, salinity and density had significant
interaction effects on serum glucose (p<0.05).

4. CONCLUSION

Because aquaculture is often related to high density, the production and culture systems should consider the
quality of the product and health, which depends on proper care and culture methods (Irwin et al., 1999). It has
been proven that changing the culture density is a source of stress for fish. Stocking density directly depends on
the calmness of the fish culture environment and plays a role as a determining factor in the amount of fish
production and economic efficiency. Optimum density improves the quality of the rearing environment and
growth rate (Braun et al., 2010; Van de Nieuwegiessen et al., 2008). Euryhaline fishes are relatively able to keep
the ratio of ionic compounds and osmolarity of internal body fluids constant (when exposed to different
salinities), this action is done through a series of ionic processes and osmotic adjustments that require energy
(Lishoa et al., 2015; Nordlie, 2009).

In general, based on the results of this research, the lowest amount of changes in serum parameters was observed
in mean salinity (20 ppt) and densities of 1 and 2 kg per cubic meter. Even though this species is considered a
euryhaline species, low salinities near fresh water lead to increased stress and increased metabolism, which can
further cause negative effects on the growth rate and also the fish's immune system. Further studies on immune
system variables and growth and nutrition indicators can provide better operational results for the use of
aquaculture farmers while confirming the results of this research. Based on the results, it can be said that this
species can tolerate changes in the range of seawater to brackish water within 60 days and successfully adapts to
fresh water, so it can be a suitable option for culture in brackish water (20 ppt of salinity) and mean density (2
kg per cubic meter).
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Table 1- The results of the analysis of serum biochemical parameters of Asian sea bass (Lates calcalifer) under
the influence of different levels of salinity and density (Mean = SE, N=3)

Levels of Biochemical Parameters
density and ] ] Total _
salinity Triglyceride Cholesterol LDL HDL Protein Albumin
High Salinity/ 25 67115170 78.33$37.07 320081571 38.00:20.08 3.5241.32°  1.18+0.20%
Low density
High Salinity/ g0 67114 64% 856741550  33.0065.00  45.67+7.02 4.45:0.25% 1.50+0.08%
Mean density
High Salinity/ g9 53,1501 026741550  31.67+6.11 49.67+11.59 4.06+0.61%  1.00+0.30°
High density
Mean Salinity/ g5 55,7512 1160042771 453341270 60.67+14.36 5.062027% 1.2620.18%¢
Low density
Mean Salinity/ g4 45,94 98 94.33+32.65  36.0041352 46.67+16.16 3.70+1.31%  0.93+0.22°
Mean density
Mean Salinity/ 17 33,5500 118.00419.07 49.67412.89 55004346 4.56+0.27% 1.38+0.03%¢
High density
LowsSalinity/ 140 33,4020 101334945  43.33+6.35  48.0047.93 4.80+0.20® 116027
Low density
LowSalinity/ 107 53,44 630 84.00£17.69  34.33+6.65 40.67+13.65 4.50+053® 1.05:0.10°
Mean density
Low Salinity/ 15 60490 80 110.67+6.65  42.33+4.04  55.67+42.51 4.89+0.36®  1.62+0.31°
High density
Mean of Main effects
High Salinity  83.89+15.04°  85.56+22.78° 32.22+8.81° 44.44+13.43 4.01#0.84  1.26%0.33
Mean Salinity ~ 93.11+17.23°  109.44+26.22¢ 43.67+12.81° 54.11+12.53 4.44+0.90  1.19+0.25
Low Salinity ~ 125.89+32.18° 98.67+15.78% 40.00£6.59®° 48.44+10.58 4.73t0.38  1.28+0.34
Low Density 95.67434.228  98.56+29.07% 40.22+12.28* 48.89+16.50 4.63+0.99  1.20+0.22
Mean Density ~ 101.67+32.83°  88.00+20.68*  34.44+8.04° 44.33+11.48 4.22+0.81  1.19+0.34
High Density  105.56+18.71° 107.11#17.23% 41.22+10.79° 53.78+6.94 4.50+0.52  1.330.34
Two-way Anova
Salinity 0.00 0.10 0.07 0.26 0.12 0.69
Density 0.69 0.22 0.33 0.28 0.66 0.35
Salinity*Density 0.75 0.81 0.74 0.53 0.13 0.00

* Different letters in each Column indicate a significant difference between the experimental groups (Mean
+ S.E) (p<0.05).
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Continue of Table 1: The results of the analysis of serum biochemical parameters of Asian sea bass (Lates
calcalifer) under the influence of different levels of salinity and density (Mean £ SE, N=3)

Lev_els of Biochemical Parameters
density and
salinity Phosphorus ~ Calcium  Magnesium Creatinine Urea Uric Acid Glucose
Hdg\t‘v%ae';]’;i'g/ 13734638 10.93:020 3.66+0.11° 031004 27.26:436° 130£0.78°  36.00:4.35%
High Salinity/ g 56,056 10.86+0.49 3.46:025° 0.32:002 37.46+338° 120:010°  32.33+3.78¢
Mean density
High Salinity/ 1 96,1 56 11.16+1.77 3.80£0.26® 0.33:0.02 27.73:2.74°  2.36+1.09° 3567550
High density
MLe;VC gz‘r']';'te” 10.43+1.00 11.10+0.10 3.63+0.05° 0.40£0.02 12.33+0.72¢  0.90£0.10°  42.00+2.64"
Mean Salinity/ 11 66,141 1013+0.81 3.60+0.00° 0.31+0.10 12434432  1.06+0.46° 40.00+5.00%
Mean density
MHGIZ?] (Sji'r:;'gl 1333335 11.33£0.83 4.13:0.55° 0.39:0.15 20.10+10.67™ 1.130.11° 38.67+0.57"
Low Salinity/ 14 801187 10.33+0.45 3.33+0.30° 0.33+0.03 8.26+0.90°  0.53+0.15° 45334513
Low density
Low Salinity/ g g6.1 05 10334160 346+020° 0.35:0.04 95040.20°  0.73+0.05°  54.33+251
Mean density
Low Salinity/ 11 15,904 11764080 3.70:0.00® 0394002 10.83:075¢ 0.80+0.17°  54.00+3.60°
High density
Mean of Main effects
High Salinity  11.32+3.83 10.98+0.93 3.64+0.24® 0.32#0.02 30.82t5.86°  1.62+0.87°  34.67+4.35°
Mean Salinity  11.81+2.27 10.85:0.80 3.78+0.37° 0.37+0.10 14.95+6.94° 1.03+0.26°  40.22+3.19"
Low Salinity  10.58+1.56 10.81+1.16 3.500.24° 0.35:0.03  9.53+1.26°  0.68+0.16°  51.22+5.562
Low Density  11.65£3.70 10.78+0.43 3.54+0.22° 0.35:0.05 15.95:8.95°  0.910.52°  41.11+5.46°
Mean Density  10.26+1.42 10.44+0.98 3.51%0.17° 0.32#0.05 19.80+13.59° 1.00+.0.31% 42.22+10.24°
High Density  11.80+2.40 11.42+1.09 3.874#0.36® 0.37+0.08 19.55+9.17%°  1.43+0.90°  42.78+9.13"
Two-Way Anova
Salinity 0.63 0.92 0.08 0.27 0.00 0.00 0.00
Density 0.43 0.11 0.01 0.42 0.14 0.07 0.66
Salinity*Density  0.38 0.65 0.63 0.67 0.03 0.27 0.05

* Different letters in each Column indicate a significant difference between the experimental groups
(Mean £ S.E) (p<0.05).
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