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Effects of Water Temperature and Salinity on the Oxygen
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An experiment was conducted to investigate the effects of three water temperatures (15, 20
and 25°C) in combination with three salinities (0, 15 and 30 psu) on the oxygen consumption
rate of juvenile spotted sea bass, Lateolabrax maculatus (mean body weight 5.5+0.3 g). The
oxygen consumption rates of L. maculatus were measured in triplicate for 24 hours using a
continuous flow-through respirometer. Water temperature resulted in significant differences in
the mean oxygen consumption rate of L. maculatus (p< 0.001), but salinity and combinations of
salinity and water temperature did not have (p>0.05). The oxygen consumption increased with
increasing water temperatures in all experimental salinity regimes (p<0.001). Mean oxygen
consumption rates at 15, 20 and 25°C ranged 328.8~342.3, 433.9~441.0 and 651.5~659.9 mg
0, kg* h™?, respectively. Q,, values did not vary with salinity, bud varied with water
temperature. Qo values ranged 1.63~1.75 between 15 and 20°C, 2.24~2.26 between 20 and
25°C, and 1.92~1.98 over the full temperature range. The energy loss by metabolic cost
increased with increasing water temperatures in all experimental salinity regimes (p<0.001)
Mean energy loss rates at 15, 20 and 25°C ranged 224.6 ~233.8, 296.3~301.2 and 444.9~450.7
kJ kg™ d*, respectively. These data suggest that the culture of juvenile spotted sea bass is
possible without energy loss by salinity difference in freshwater as well as seawater after
salinity acclimation. Thus, this result has an application for culture management and
bioenergetic model for growth of this species.
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Table 1. Effects of water temperature and salinity on
oxygen consumption rates of Lateolabrax macu-

latus
Salinity (psu) 0 15 30
Water 1,1
temperature (°C) mg O, kg™ h
15 328.8 333.6 342.3
+54%@7 42 7%@  436%@
20 433.9 441.0 436.8
+3.7°@  +43"@  445"@
25 651.5 659.9 656.5
+2.7°@ +3.7@  +3,0
Two-way ANOVA
Water temperature p<0.001
Salinity p>0.05
Water temperature
x Salinity p>0.05

*Values (mean=+SE) with different superscripts within the same
column are significantly different (n=3, p<0.001).

**Values (mean=+SE) with same superscripts in parenthesis
within the same row are not significantly different (n=3, p>
0.05).

Table 2. Q,, value of Lateolabrax maculatus for different
water temperature ranges and salinities

Temperature interval (°C)

Salinity (psu)

15~20 20~25 15~25
0 1.74 2.25 1.98
15 1.75 2.24 1.98
30 1.63 2.26 1.92

w2 A7t S AbA AR]E2 Opsu®] 73§ 15, 20
2] 3 25°Cel| A z+z}t 328.8, 433.9 18] 651.5mg O,
kg™ h?elx, 15psu®] 7A$ 7Z+zt 333.6, 441.0 181
659.9mg O, kg™* h'*¢jom, 30 psud] 7% z+7t 342.3,
436.8 123 656.5mg O, kg™* h*gdc} Wl Zdst
FE 2AA o] FolALF AIZVT HAF AL &
W& F-3 SUkshe S B9t (p<0.001).
TY F2oA el W ARV HF AL AR]E
= F23t 2po| 5 HelA] ¢Sttt (p>0.05).
o] Aol Higeol X|efe] At HF AbA
= el AAAH<Ql 38 (p<0.001)E "= wE
FEo] odgk vehtA] dsten, & Ixpe] Az A
gk VYeltA] ekttt (p>0.05, Table 1).
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Fig. 2. Metabolic energy loss by different water tempera-
tures and salinities in Lateolabrax maculatus.
Values indicate mean=+SE (n=3). Significant dif-
ferences between groups are indicated with dif-
ferent letters (p<0.001). Groups sharing the same
letter are not significantly different (p>0.05).

Al 0,15 28|31 30 psuelA] Z+Z+ 1.98, 1.98 18|12
1.922 78] fAksE 3hE Bl

23t el w2 At ARS-E ouA] AnEE
Fig. 2o YJeplioich 59 20l el w2 H7 o
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~233.8, 296.3~301.2 18] 444.9~450.7kJ kgt d*
2 veht, 2 Zobel w28 Srbskd e (p
<0.001), 2] %35 itk (p>0.05).
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= £ Eo|% 3FAA] (homeostasis) 24 7| Zte]] 2]
gt 2-g-" ol HF-g-& w3l (Spanopoulos-Hernandez et
al., 2005). whe}r] o] AF Aol vehd Aol Ao
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< yehi¢lot (Dalla Via et al., 1998; Lyytikainen and
Jobling, 1998; Mitsunaga et al., 1999; Wuenschel et al.,
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2005). Kim et al. (1995)2 o] Algo] ALg3F Hgole}
<> £ (B) 17

1 o] (Lateolabrax japonicus, ¥

A 7.49)8 WAow S& 1529 24°CellA] 2447}
A & 7+zd 59.73 309.6mL O, kg™t h™t (+9] 3HAk
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