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Effects of Water Temperature and Photoperiod on the Oxygen Consumption
Rate of Fasted Juvenile Parrot Fish, Oplegnathus fasciatus

Sung-Yong Oh*, Choong Hwan Noh, Rae-Seon Kang, and Jung-Goo Myoung
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Ansan PO. Box 29, Seoul 425-600, Korea

Abstract : The effect of water temperature and photoperiod on the oxygen consumption of the fasted
Jjuvenile parrot fish, Oplegnathus fasciatus was investigated to provide empirical data for the early-stage
culture management and bioenergetic growth model of the species. The mean body weight of the juvenile
used for the experiment was 21.5 + 1.9 g, and the oxygen consumption rate was measured under four water
temperatures (10, 15, 20 and 25°C) and three photoperiods (24L.:0D, 12L:12D and 0L:24D) with an interval
of 5 minutes for 24 hours using a continuous flow-through respirometer. In each treatment three replicates
were set up and 15 juveniles were totally involved. The oxygen consumption rates increased with increasing
water temperature under all photoperiod treatments (P<0.001). Mean oxygen consumption rates at 10, 15,
20 and 25°C ranged 202.1~403.4, 306.7~502.2, 536.7~791.0 and 879.9~1,0774 mg O, kg™ h7l,
respectively. Oy values ranged 1.58~2.30 between 10 and 15°C, 2.44~3.06 between 15 and 20°C and
1.86~2.69 between 20 and 25°C, respectively. Mean oxygen consumption rates of O. fasciatus were the
highest in continuous light (24L:0D) followed by 12L:12D and OL:24D (P<0.001). The oxygen
consumption of fish exposed to the 12L:12D photoperiod was significantly higher during the light phase
than during the dark phase under all temperature treatments (P<0.001). In summary, oxygen consumption
rates of the juvenile parrot fish increase with increasing water temperature and lengthening daylight period;
and, thereby, changes in water quality resulted from the depletion of oxygen under high temperature and
long daylight photoperiod conditions should be monitored.
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g3 (Dalla Via et al. 1998). =3 kA AE-o) A5}
814 Lol ARtk wiZiER A, 4hA A2 o
AR AR 2 7 d] o]-&-5™(Kaushik 1998), AH&
ol 8% Al&d W 5488 FAAsked) VxAs
25 883 4 Idoh(Moore and Boyd 1984; Avnimelech
et al. 1992).

F2 oFe At AMES F&(Lyytikdinen and
Jobling 1998), 53-3F7](Withey and Saunders 1973), H
(Forsberg 1994), =7](Wuenschel et al. 2004), AlE. &5
Z(Brett and Groves 1979), A}E. Z/J(Roberts 1990), &
F(Brett 1964) 28] AlA (Beamish 1964) 53 72+ &
< AESH - FAAETY QA5 e v o] F
23} BTl o/ AR et uiAF e A
A9 9E&E mAE QAZAM(Brett and Groves 1979;
Biswas and Takeuchi 2002) 2+4 AH] 8-S AAA=t}HJo
and Kim 1999; Jonassen er al. 2000; Oh and Noh 2006).
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F3719 Wske 44 olFe A wkgel & dF
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Ath(Kaushik 1998; Wuenschel et al. 2005).
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Fig. 1. Schematic diagrams of the respirometer system used in the present study.
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Table 1. The effect of water temperature (T) and photoperiod on oxygen consumption rate (OCR) of the cultured
parrot fish, Oplegnathus fasciatus.

Photoperiod 24L:0D 12L:12D 0L:24D
Water temp. (°C) mg O, kg™ h™!
10 403.4 +3.85°@" 325.6 £ 3.97°® 202.1 + 3.39%©@
15 502.2 + 3.04°® 412.5 + 3.99%®) 306.7 + 3.04%
20 791.0 + 4.98°@ 651.9 £ 6.29°® 536.7 £3.91°@
25 1,077.4 + 4.899® 937.2 + 6.674® 879.9 + 4.224)
Regression OCR =-115.26 + 46.22T OCR =-144.20 + 41.49T OCR =-310.81 +45.27T

(= 0.96, P<0.001) (* = 0.94, P<0.001) = 0.94, P<0.001)

Two-way ANOVA

d.f. SS MS F P
Water temperature 3 18499387 6166462 13000 0.000
Photoperiod 2 2162238 1081119 2230.58 0.000
Water temperature X Photoperiod 6 65803 10967 22.63 0.000
Error 276 133772 485

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

1200 Table 2. Oy value of the parrot fish, Oplegnathus fasciatus
= — 24L.:0D . for different water temperature ranges and
- 1000 Light phase at 12L:12D .

‘8 BEMS Dark phase at 12L:12D 7 photoperiods.
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£ % Photoperiod — 0 s 1520 2025 1025

o % 0~ 5
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Fig. 2, Oxygen consumption rates of the cultured parrot
fish, Oplegnathus fasciatus at different water tem-
peratures and photoperiods. Values represent
mean + SE (n=3). Different letters at same water
temperature indicate statistical differences (P<

0.001). 24D A zZ}hz} 1.58, 1.61 28] 3 230019021, 15~20°C
F7yOA Z¥z} 2.44, 2.50 22 3.06°1A43L, 20~25°C)
YERTHP<0.001). A 2}z} 1.86, 2.07 28] 2.6984 15~20°CoA 718 &
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stet. ZF 92 HRlelA B0l i Q) #S 0L:24D
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Summerfelt 1992; Fonds et al. 1992; Imsland er al. 1995;
Lyytikéinen and Jobling 1998; Mitsunaga ef al. 1999). ¥
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2005), 72l W& tjrkg Wshs 7} olF9] A2lF B4
o wke}t thEA] Jehsth B AF Ax 8 vzt 77l
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BF71¢] o] thg BT UATHO and Noh 2006).
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A (Nagarajan and Gopal 1983; Jo and Kim 1999;
Biswas et al. 2002; Biswas and Takeuchi 2002; Oh and
Noh 2006). 12L:12D 7% H7]oA Aba Au)go] =7}
St QoA Zadke dF71E S-S B thFig 2).
oA AEFQ Wyl T Wr)FEAo] A2 HH A
IS X% yhA, 121:12D9} 28 33%7) Wslrt o
Fol Aeld whgel] 93& A Yeid Reg Ayztw
T}Jo and Kim 1999). Oh and Noh(2006)= E&& tj
o2 12L:12D01A B AP 598 IFIES B
33t912m, Biswas and Takeuchi(2002)= 1}l €2}
oW Oreochromis niloticus)S ™22 3L:3D, 6L:6D,
12L:12D 28] 3L 24L:24D2] 35:7] wslo) wh} A4 4
HE-2 3L:3D &AL Ad B8 357 oA A5
718 EE Holo, 12L:12D A 7HE =@ d37)e9 s
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UL sthew, #F7) Hsle AE FE(Takifugu
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G71Y we] A AREE foAQl 2ol BoH
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9} F-AFSI th(Biswas and Takeuchi 2002; Jonassen ef al.
2000; Oh and Noh 2006). Jonassen ef al.(2000) Atlantic
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THTable 1, Fig. 2). o1& 873 ¥l W vrg A&7}
7} Foit} t=vhe 21 Jebd o). Bjsmsson(1997) %
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2005). ©] ¥ A F7 FF7) 22 F-3
F718] BEAE EF Aol9 dARge] 9FE vAE
ZAUAE g4tk Table 1). &, &, 357) 4%
2 ofie} F Qe JeAg BEt EE Xoje)
4 FAE 913 2HWAE 24988 veRig 28y
AR Y AN E ol 89l o)9dl Al 7, A
T 22 o gASo] A Aol GG n)HH,
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