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Effects of Water Temperature, Photoperiod and Population Density on
Oxygen Consumption in the Longtooth Groper Epinephelus bruneus

Sang Geun Yang, Seung Cheol Ji, Tae Seok Moon, Kyung min Kim and Min Hwan Jeong'*

Future Aquaculture Research Center, National Fisheries Research & Development Institute, Jeju-do 690-192, Korea
!Aquaculture Management Division, National Fisheries Research & Development Institute, Busan 619-902, Korea

This study investigated the effects of water temperature, photoperiod and population density on oxygen consumption
(OC) in the longtooth grouper (Epinephelus bruneus). OC rate in the longtooth grouper at 15, 20, and 25°C were
85.9+6.9, 107.5+10.1, and 164.0+19.2 mg O, kg h', respectively, indicating a linear increase in OC with water
temperature. Photoperiod was regulated in accordance with the light (09:00-21:00 h, L) and dark (21:00-09:00 h, D)
phases of the diel cycle (12L/12D), with a water temperature of 15, 20, or 25°C. OC rates during the light and dark
phases were 83.8+5.4, 88.1£7.8 mg O, kg ' h'', respectively, at 15°C and 111.2+12.3 and 103.7+5.7 mg O, kg'' h''
at 20°C. No significant differences were observed between the light and dark phases (P> 0.05). at 25°C the OC rates
were 168.8+24.3 and 159.2+11.4 mg O, kg™ h™' during the light and dark phases , respectively, indicating that OC
is higher during daylight than nighttime. OC tates at 55.4, 88.4, 118.8, and 145.1 g L' were 252.0+11.6, 219.0+8.7,
206.7+11.4, and 208.8+11.4 mg O, kg ™' h™!, respectively, indicating a decrease in OC with increasing population den-
sity. However, no significant difference was observed between the values for 118.8 g L-' and 145.1 g L' (P> 0.05).
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A = modestus), 73 =t}2|(Platichthys stellatus) 5 ]ol| = Tt o]
ol A= o FAEIL A, AGE7F 3 Fofl AATH(Lee et
AAAH = Az Y 01%71% o= FAEo] g7t al., 2000; Kang et al., 2004; Lim et al., 2006).
AZFAI 3 Gl A olu, o) 2 QIS Al 2t Fbel M A AR o F0] AL ST kAl tharEe] Alel, Ale 1
of QA Aok St 8 9le) RS I EAS PN R 54 selshs Zlo] Lolrtt Fasdich. g Sol, ol
t}. ofo] what QFAJARY 2 Q17| AZFA} Al EAARS SR T8 Zo| 24 017] oAl ol of| W} ARl 2w Wl AFR T
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YA HIFE AT NER ool Y S S sto)] Rolue} Sastol, olefdl it S ol i
tll, Th=50] FAI T AFAA], Sh B A7) 2SOl A = *HET HjERe 243to 2 A-7bd A o7 248 4= Itk Byun et
FA WSS 37 Yoto] W2 S shal Qo AR A al., 2008) OFA] o] F0] AlAAH] = 4=2(Requena et al., 1997;
YAy S 2= 3B Takifugu obscurus), B3| X|( Thamnaconus Byun et al., 2008), &+ (Forsberg, 1994; Lim et al., 2004;
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Jeong et al., 2009), 33=7](Jo and Kim, 1999; Chang et al.,
2005), ©JA| =7](Yager and Summerfelt, 1993; Burleson et
al., 2001; Jeong et al., 2007), At=& &g (Forsberg, 1997; De
la Gadara et al., 2002) ¥ ~Ed|2 A %= (Barton and Schreck,
1987; Lund and Tufts, 2003) 5 ¢J2] 7}A] 8919 &J&f GetA]
= Ao dHA ok 53] fEitae FAlolFo kS
A7gsk= bl vl 583 221 F sholw, 48U = (Kawa-
moto, 1977), &o144(Wi and Chang, 1976; Ko et al., 1995)
2 AR 2% (Buentello et al., 2000y A4 oh= 543 7|
O 2 A8tk
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Fig. 1. Schematic diagram of oxygen consumption measurement.

Water bath



Z4L2](Epinephelus bruneus)®] AtAa4-H] £4 197

2 247] 3IE(0.2 kw)E ol-g3te] -2 ISTRE 25T
STH £ HAHOR S om, FRAL ol FBE
2 ARgBlo] %S 500 b A5, Y7]oll A A
AJ5fo] Mg 913 Aurstelet. el 1 Agels] EES 2
2te] 4% 24 Aglole] B oprtn) A 5142 108 5
4 3, WO steirh. Wimel whE Akidbu] ARL S8

o

, 21 500 1x2] ©71(09:00-21:00 hy 2704 1247+ ¢

B X
i
o
ol
ol
2
i)
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=2 wEeh, §EATES SA 5 532 7AAA closed
respirometry®} 72 7158 a}9lT}. 2] Szfjo] St
A2EL oxygen analyzero]] 172 % galvanic oxygen probeE &
slo] AR EES 2251 oxygen analyzere} AAE IS
solenoid valveE ©]-8-5}o] 4=2 Hjol] LG Ab27F A H =
B

BT 242 Fiber-optic oxygen meter 3 (Loliogo sys-
tems, software version 5.32, Denmark)& AFE-5F o0, =2
W -BEATETES 90% ool FrAlE =S ATt Ak
v Ak Qe 2 W Fx o] whE Abarane] Aol A=
Aol S, 3 o] 9ol AL, A= W WA Jsile
o, Piof ihE 4haxaxn] Ao A= Aol S5, &
sttt A -2 flush period2 3002, wait period< 60
%, measure period= 2402 4310 105 7H4 22 3o
SRS Ak aE|EH(mg O, kg h')& AHs SA 5] 14]7F
24702 BALS hebick

£ Zyge HReEEEA uehjon], SOttt

SPSS-&A| 77| X|(version 10.0)E ©]-83}] t-teste} one-way
ANOVA-testE A A| 3t & Duncan's multiple range testS ©]-8&
sto] A SFATHP<0.05).

M
A

oo o

2 ol FxZio| W2 sl 2l

an

Fz7 12L:12DF AAste] 52 15CHE 19 HHos
5TH AA53te] 20T 25 T7HA] AEA R SAT Ao
O] AbaaaH] 2] 52 Fig. 204 B uieh gk

2 5 gl uhg ddole] Atk 2 15Tt
20T ol = B719 7] BF AT AR aH] 2l 5S Bl Rt
H, 25 CollA= 710l B3l W7ol Abaxaau] 7k a3 AASHA]
A2 Bl 5S BYnh =32 15,20 E 25T BF 47]olA
712 v 1AIZE ol Adaaan|7F A vebe. Z4h2ke] 4
2ol A Aol U Pt At T 15T oA 85.9+6.9
mg O,kg'h, 20CollA 107.5+10.1 mg O,kg'h', 25°C oA

400

o Light
350 e Dark

300 — water temperature

|
Yi&?\
. soof |
C%%/og % .,.‘\.or% ELLY

200
150
1008 5% At s ougs

R0l S el

(mg O%kg'h™)

"
[e]
25C

Oxygen consumptim

91521391521 391521 39152139 15213915213
Time (hr)
Fig. 2. The change of oxygen consumption (mg O, kg" hr') in
longtooth grouper Epinephelus bruneus under water temperature
conditions of 15,20 and 25C .

164.0+£19.2mg O, kg'h' & 4=2/53} v|#|sto] AbA4n]gf
5 2715k A HYIHP0.05).
Y20 M2 AAAH[E

T2 15,20 B 25Cof| A Fx7dof uhE AbaaH] =S Table
oA Kz viel dot. =2 15T 9] B§7|ef 7] 204 4t
Ze2eH|ERE 7h7E 83,8+ 5.4, 88.1+7.8 mg O, kg' b, 20T
Al Z2F 111.24+12.3, 103.7£5.7 mg O, kg' h'&2 g 7]e} ¢F
7] Atele] fofgh Aol §ISITH(P>0.05). TLejup =2 25T
o] W7)9} 7)o M 747k 168.8+24.3, 1592+ 11.4 mg O,
kg'h' S 2 7| HTh 7o F-oJ5HA B ks ]S AT
(P<0.05). T3t 2 =21 7|9} 97| o] Akasdsn| gy Zhzh o
20| FeE o @2 Akhau|Fo] 2AE ITHP<0.05). 4
0] 15TollA 25T R Aedle l, Aol Atain] 571
g 87100 2.00l, g7]ofl= 1.8u1 = g1k 7oAl vz
g S7HE EAArh

719k 71olA Aol o] Ak S71 71&71(b) B2 4

Table 1. Mean oxygen consumption in longtooth grouper
Epinephelus bruneus under water temperature conditions of 15,
20 and 25°C during light and dark phases

Water Oxygen consumption

. (mg O,kg"'h"™)
temperature (©) Light period Dark period

15 83.8+5.4° 88.147.8°
20 111.2¢12.3° 103.745.7°
25 168.8+24.3° 159.2+11.4°
a 28.881 34.549

b 0.069 0.059

r? 0.8696 0.9687
Qq 2.00 1.81

Means+SD (n=12) values of the oxygen consumption (OC)
with different superscripts in each column are significantly
different (P<0.05). Parameters "b" and "a" are for the exponential
model, OC=axEXP (bT); r’ is for the linearized transform of the
exponential model, In (OC) =In(a)+bT.
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Fig. 3. Ventilation rate of longtooth grouper Epinephelus bruneus
at water temperature of 15, 20 and 25C. The number in the figure
is the slope (b) and value of r”.
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longtooth grouper Epinephelus bruneus under population density
(Means+SD, water temperature 20 C, light period). The differ al-
phabets above column of the same pattern mean significant differ-
ence (P<0.05).
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FoollA AAlete ol 2, Hi, B57] 5 SRS
g T7e A St ol A AR Hgelo] AT
2 WBI7lE AR deld ook Ea Qbalel SloiA] 5
of Ssolglis gk QR QpalE | AT WAT T
7} 2l tH(Claireaux and Lagardére, 1999; Chatelier et al., 2005;
Byun et al., 2008). Spencer (1939)%} Spoor (1946)+= H<=0]
0] St Ak ] P EEY, oIS, B
5o 371 Yej2 TR B} Qlon], e ATAZS
o150] sidlo] 2RH AL FE R0lOR 508 )
XA 9 of| 2 S th(Xie and Sum, 1990; Cai and Summerfelt,
1992; Chang et al., 2005). Byun et al. (2008)-2 <=4 o131
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St7)of| AbAAn| 7t 22 ATE 2 ¢ tt Horning and Pearson
(1973)2 A7} =2 Riste] 23T off T3 221 F57]
O A-Z-2 L2 A, 2o A5 o = Aol oFstal, A
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(2003)2 0]F0] TF 49} Ak AT A o 9lo] ofr}
n|G70 8] Ffu| Slaeof 29 FoA] Qe Aol & S st @
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