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Adaptive Characteristics of the Longtooth Grouper Epinephelus
bruneus according to Stocking Density and Water Temperature
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The aim of this study was to investigate the effects of stocking density and water temperature in the rearing of the
longtooth grouper Epinephelus bruneus. Juvenile fish [mean body weight (BW)=6.9+1.1 g] were raised for 6 weeks,
in four density groups of 0.25, 0.5, 0.75, and 1 individuals/L. There were no significant differences in weight gain
(WQ) or specific growth rate (SGR) among the density groups; however, both WG and SGR tended to be higher in the
low density group. After 6 weeks of rearing in temperature-controlled water (23.6+£0.8°C) and ambient temperature
water (19.6+1.8°C), there were no significant differences in WG or SGR values, but both tended to be higher in the
temperature controlled water. The feed efficiency (FE) and daily feed intake (DFI) and WG values were also higher
in the temperature-controlled water than in the ambient temperature water. WG values were lower at lower water
temperatures. The same pattern was observed for SGR, FE, and FI, all of which exhibited lower values at lower tem-
peratures. In particular, WG, SGR, and FE values all tended to decrease at the 16°C water temperature. The effects
of water temperature on 1-year fish (mean BW = 387.6+£30.2 g) and 3-year fish (mean BW = 1,338.3+73.8 g) were
similar to those of the juvenile fish (0-year fish).
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Aete] (Epinephelus bruneusys 333t vhe| 2t o] 7= A A 5 W R oo ® A7 A= AL Itk(Song et al,
AH LR 154 oF 159F0] Hirw|ar glow, AA|x] L 2005). T12{L} B2 8] EEE T2 of 8] Strto)| A Rjufe| o] &
B ool Adi|e] Abs 7} Wt a3} x| A7) zo] TE] o] Qg Etahal 27| AT Al Al

A Algtch(Heemstra and Randall, 1993). v}2]1} o] f= 2 =2 HAEE sl @2 EAIR 0] oF7] =] Itk (Sawada et
o] Fof a7tol] A&7 wizoll FEHoFAIoF 2| U FiHobA| al., 1999; Song et al., 2005). o] &3t £-A|1 AL al| A3s}7] ¢4
ofA| ol AHZE FAIHF O R 712 WAl gl o, wpe] 7t oF Z|Lof] Apate] of i A Rstof v 2] = 422-9] JF E AR
AAHASE flal A7 2hds] X8 Foll $ick(Marte, 2003, S of) wh2 AbAa4aH] 9 ZH2- Ak g M 3K(Yang et al., 2007,

Song et al., 2005). 2013)5 Bl Aedvke] 9 njeorA] 58 T2 IS 9
Shatoll = ol Rt Al e bl Avte], FHulel(E. akaara), 31944} ul# 7Rk (Kang et al., 2013) 5 %13 |31 g) o1} o}
573 °l(E. septemfasciatus)s W=t 11560] #3Z8kaL )Tt o] Z] mju] gt A7go|ct,
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Fig. 1. Changes of water temperature during the experiment period

of juvenile longtooth grouper Epinephelus bruneus under con-
trolled seawater and natural seawater.
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Fig. 2. The change of water temperature during the experiment pe-
riod of longtooth grouper Epinephelus bruneus under natural water
temperature.
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Table 1. Growth performance of juvenile longtooth grouper Epinephelus bruneus with different density

Stocking density (individual/L)

0.25 0.5 0.75 1

Initial body weight (g/fish) 7.08+0.12" 6.94+0.03 7.03+0.10 7.14+0.02
Final body weight (g/fish) 15.18+0.33™ 14.09£1.10 13.10+0.44 13.05£0.35
Survival (%) 100" 100 100 100
Weight gain (%)’ 108.98+0.55™ 102.95+16.66 86.2413.61 82.6915.46
Specific growth rate (%)? 1.84£0.01ms 1.7£0.20 1.5+0.00 1.5£0.00
Feed efficiency (%)* 77.5£5.59m 88.0+11.09 87.314.04 87.9+3.42
Daily feed intake (%)* 2.2+0.08° 1.9+0.02° 1.7+0.01%® 1.6+0.012
Condition factor® 1.5+0.00" 1.5£0.00 1.5£0.00 1.5£0.00

Values (mean =+ SE) in each row a different superscript are significantly different (P< 0.05). ns=values are not significant (P>0.05). Values
are means + SE (n=2). '(Final fish wt. - initial fish wt.)x100/initial fish wt. [ In (final fish wt.) - In (initial fish wt.)]x100/days of feeding.
3Wet weight gain x 100/feed intake. “Feed intake x 100/[(initial fish wt. + final fish wt. + dead fish wt.) x days reared/2]. °[Fish weight (g)/

fish length (cm)®]x100.

tH(P>0.05). & AZ(FBW), SH&(WG) ¥ UA7HAE
(SGR)> -2l o= §IUAITHP>0.05), W=7} T 4=
2 =0 7+9 Byt AR A L(FE)S 0.501e)/Le] UEo)A]
88.0+ 11.1%= =AML th2 Ww Agarel f-o|gt 2jo|=
Slolth. AR A FE(DF)S U7t W-E5 =9k TH(P<0.05).
L& BE AT 100%E 7 g o) TR = 54
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Table 2. Growth performance of juvenile longtooth grouper Epi-
nephelus bruneus at controlled seawater and natural seawater

Experimental group

Controlled Natural

seawater seawater

(22-25°C) (17-23°C)
Initial body weight (g/fish) 6.94+0.03" 7.03+0.06
Final body weight (g/fish) 14.09+1.10™ 10.68+0.84
Survival (%) 100" 100
Weight gain (%)’ 102.25+15.66™  51.46+10.74
Specific growth rate (%)? 1.7+0.19" 1.0+0.17
Feed efficiency (%)* 87.7£10.70° 65.7+9.462
Daily feed intake (%)* 1.910.04° 1.3+0.122
Condition factor® 1.5+0.07" 1.54£0.03

Values (mean + SE) in each row a different superscript are signifi-
cantly different (P<0.05). ns=values are not significant (P>0.05).
Values are means + SE (n=2). !(Final fish wt. - initial fish wt.)x100/
initial fish wt. [ In (final fish wt.) - In (initial fish wt.)]x100/days of
feeding. *Wet weight gain x 100/feed intake. ‘Feed intake x 100/
[(initial fish wt. + final fish wt. + dead fish wt.) x days reared/2].
’[Fish weight (g)/fish length (cm)*]x100.
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Table 3. Growth performance of juvenile Longtooh grouper Epinephelus bruneus with body size and water temperature

Experimental group

0-year old 1-year old 3-year old

Initial body weight (g/fish) 19.71+5.09 387.45+30.21 1338.27+73.66
Final body weight (g/fish) 40.56+11.69 516.39+46.06 1550.58+119.91
Survival (%) 100 100 100

26°C Weight gain (%)’ 105.77 33.28 15.87
Specific growth rate (%)? 24 1.0 0.5
Feed efficiency (%)° 95.8 74.9 65.6
Daily feed intake (%)* 2.3 1.2 0.7
Condition factor® 1.3 1.5 1.5
Initial body weight(g/fish) 40.56+11.69 516.39+46.06 1550.58+119.91
Final body weight (g/fish) 63.45£19.31 559.38156.71 1595.514£126.19
Survival (%) 100 100 100

23 Weight gain (%) 56.42 8.32 2.90
Specific growth rate (%) 1.5 0.3 0.1
Feed efficiency (%) 96.8 53.9 55.6
Daily feed intake (%) 1.6 0.5 0.4
Condition factor 14 1.6 1.6
Initial body weight (g/fish) 63.45£19.31 559.38156.71 1595.514+126.19
Final body weight (g/fish) 69.44122.27 569.36160.69 1583.174£125.54
Survival (%) 100 100 100

19 Weight gain (%) 9.44 1.79 -0.77
Specific growth rate (%) 0.3 0.1 0.0
Feed efficiency (%) 42.9 21.0 -14.4
Daily feed intake (%) 0.7 0.3 0.2
Condition factor 1.3 1.6 1.5
Initial body weight (g/fish) 69.44122.27 569.36160.69 1583.174£125.54
Final body weight (g/fish) 67.22+21.55 564.06+58.53 1,549+122.45
Survival (%) 100 100 100

16 Weight gain (%) -3.19 -0.93 -2.18
Specific growth rate (%) -0.1 0.0 -0.1
Feed efficiency (%) -42.1 -22.7 -84.6
Daily feed intake (%) 0.3 0.1 0.1
Condition factor 1.3 1.7 1.6

Values are means + SD. '(Final fish wt. - initial fish wt.)<100/initial fish wt. [ In (final fish wt.) - In (initial fish wt.)]x100/days of feeding.
3Wet weight gain x 100/feed intake. *Feed intake x 100/[(initial fish wt. + final fish wt. + dead fish wt.) x days reared/2]. °[Fish weight (g)/

fish length (cm)*]x100.
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20| FES45 ol = Aol FlsllaL, 199} 3idof s
The =2 ks B3l 53] A2 26°Coll A 1dof9f 3
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