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BMERIFABE (Epinephelus quoyanus) Z BB » REH = HM%ET » BIES
WK « KR 4+t - HBIEEI3 - 88R70K 2% HEEOMRKER
(SGR) > FIRIZR (FER) » FEWE (K DIRBFEE (CV) - SEBH - SR/KRHERES
SGR {HES 0.472% » H FER=21.87% K K=13.53 - BHKBHEE S SGR #£ 0.510% BEE
0.314% - FER £ 21.30% REE17.12% - MR EHERML - 1 CV HIF#H T - =4
THABAC RRERZREMEA - 2 SGR FHEES 0.839% - 54k KAHEZ SCGR &
FER SEMNEAL 8 /KA BRI AHRREEE  RRERINME - EFERENSA

EREREER -

W RIEEE  REE > @R

HIE A B ( Long-finned Grouper, Epinephelus
quoyanus) - {18 " {EAR(T " ARG BEEIEA
AT HEARBERL » Epinephelus megachir B FIfER
£ 0 BAEREY R/ NUAERAZ— MR
EEBMERERE  ERHES  HRIBGER
DISY A v B HC M TR B 4) - KERID T 6 a0 AT
SRR E - (AR RN F BT W s R
R - ERCAROCES -

AREAR— T ERELE 50~1000 g 2 » KL
{0{E 500 g DAF » BSEITHE BN S BB B AEH AR
A - URREAEE E. malabaricus (AEELAEH
#ERK E. salmoides B E. salmonoides) -~ $LELGHE
E. akaara S{EEBETOBE E. fario % > BES(EGER
W HER - M RO EE
FE 400 ~ 600 T/ 5% 0 kAT EE
% - (BAMEES ERENEHE - HEEFRRSE
EBRNEZ () AEAREEER > BREARRE
(2) BRI  (3) i AL/ NSRS
HHtERNEREREESRESN > FEEER
B BB THRRB, - THREEEHERE
K AR (HREHREERIGH M
] ? B AERAE ? Bk AT -

BREIE, SRR (1994) IS o o Bl AR 2 W) 1
&, JKEERZE, 2(2): 51-62.

ARG EE A FEA TR GG T - &
JEHUE O > DEBRERREER - fARREL
Ht R RMEMER > SEZEE A T BT
HEREBRBS] -

MEERTTE

BRAAERERHETN LA B2~4EZ
SlERts - SRIEAMETE ETEER - FTHZEHE
BAEE (11 wiw) HRPESIRL %N
faf o HAGysin0.05% & & AREE - fk 2 S UAE
AT -

FHEH ( Crude protein ) 35.2%
FfsH5 ( Crude lipid ) 4.5%
FE#HE ( Crude fiber ) 1.4%
X 13 (Ash) 10.4%
7 13 ( Moisture ) 30.2%

B hHE B 2 O IR AR - SRR R
ZOHERO - ERTHEEDR RN A BEE R LE
FREIE R - FRE LR R T 4 DURF & % 6 —
Ko ZRABRAET
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(A)E KT TR 5

2= 3 HE (1.5mXxX2mX1m) XKE#W=0 > &
MOARIEGHE30R - B ER43.5 g~ 38.8 gk
41.3 g H1990F10H24HE 11 H26HERI3IKRHK
EHREER - ABRIRYESHERACER - BRR
e ZHNEKREERE > WHEARABRE
% SGR (Specific growth ratio) ~ #E WG (Weight
gain) ~ #EEEIG (Feed intake) » &L FER (Feed
efficiency ratio) ~ fE#E K (Condition factor) Rt
EZE CV (Coefficiency of variation ) ~ BRI EE SR

FCR (Feed conversion ratio) °
(B) ES ATt e

4 2 B (Tmx2mx 1m) KB - B
AHRIELH2SE - FHMERS429 g B41.3 g0 B
1990412 H29HFE 19914 3 527 HILE#88K » H
RASYRIA1991 41 29 B R FI4E2 A 27 B ARIHIE -
HCE SRR T ) 2 P -

(CFS A

DU SRR TE £S5 BB 58 MO T HALAIT AH

R s BRERKBHETEE 5~7 R
%o BAZEHN LW (30mx30mX2m) - #H
K EMARTEE  HEAEHFKOER
KEAZLERER RITA - BARIMAEZ
Shfa - 199146 521 HRA37RE > f8E15 ~ 111 g
2R F19836 g - RS H30HEAER B HH
PR WEHBE BREESR - BRER
th - E10F14H £3589 5K $9 14 > FIERRE
HEER - Mtk XN1993F10A3HHEHE R
HAMEFS316 g - FERRIBREZETHEIBIR

(1) BERER =] InEFREE—LnEFRNE/
EFRHE X100
SCR (%) =[ Ln (Final weight—Ln (Initial weight)
/Days1x100

(2) BTRIAER (%)= (AR E/FEHE) <100
FER (%)=[ WG (Weight gain)/Feed intake ]X
100

(3) HEAE = B4R (g)/B8E3 (cm3) X 1000
K=[ BW (Body weight, g)/TL3 (Total length,
cm3) 11000

(4) BE{RH = (FHERZE / BUXSE X100
CV=[ SD (standard deviation)/Mean ] X100

Table 1. The growth of the long-finned grouper (n=30) in the indoor ponds for 33 days.
Group Initial Final Weight Feed SGR(¥) FER(¥) FCR sD cv K
mean mean  gain (g) intake
weight (g) weight (g mean(g)

al 43.50 50.70 7.20 35.33 0.464 20.40 4.900 14.54 28.68 13.41
a2 38.80 43.70 4.90 26.00 0.360 18.80 5.320 14.27 32.65 12.94
a3 41.30 48.60 7.30 27.23 0.493 26.80 3.730 14.62 30.08 14.23
mean (41.20) (47.67) (6.47) (0.472) (21.87) (4.650) (30.08) (13.53)
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FER

(—) ERKBHTEHAR - RIBEXERBRIRE
BiRIN Table 177K » A9 HMRKERE SCGR £50.472
% - FHEETRIBEE FER £521.87% & FHIEMEKE
13.53 » SRERHAR 2 KIRES22~26°C -

() =4bkieiiEs - SRR AR 15~25°C

(Fig. 1) » HEIWAHUKEE = B HBEEREZFE
Tt o BB REBRBIHKRBIRFER. Table 2 » HF
KIRSE H41.99 gi@nE] 59.88 g (Fig. 2) » HILFT
PENFREEC HEIRERE®E (SGR) B4k » HER®
H 0.510% ZFEF FEE 0.314% (Fig. 3) » MR
88Kz SGR £ 0.403% - SRIEE (FER) 77 H
21.30% [EFE17.12% (Fig. 4) » 2B 88K~ FER
F518.86% - RFEERZ FHERE (K) (EREH LA
1418 ~15.112 /] (Fig. 5) - S E{RE (CV) B
36.71% ZWi FReZE25.18% (Fig. 6)

(=) =4 I uiseseEs - H19914E6 H21 H A %70
K PEHEEE14 (Table 3 ) - B2EHIELZHIE
AREFER R BN REFREE (Fig. 7) %
B RERREHEENZEE REBHHMREERHE
RYJEBRBEER (Fig. 8) #& > BEFHER
£ Y=-0.00628X+1.0524 (Y SHREKEE » X

FBEAIHEE ) - HHRIREr=-0.508 - WHIFIERV)N »
BRRRA - BHEHAMRERZ TI9EE 0.839
% < X19934FE10A3HEI—RBABES 316 g &%
B BE - BREMLI Table 4 - HABKEEXES
0.214% (775K) » IEFGEF16.05 -

E]

NECHCERREANREATHESR  Hit
LIHF R ®E (SCGR) ZKttak - iz A HRE B
LB SCGR AEE > AR C EESN LHERN
REBREREE > WLGEE T WEMEXR
ERBESHELUERRBREREAR  FLEEERSR
TERI R ERSEAE C 20.839% » MEH L
MEMMEEREREATEES - 2L SCR
0.839% & > —R10 gl » B -FRE
H{EZE 205 g WHETRIEREZER WH
ARTHRERGEREZ® MMM TR LR
EEREB R ETATREEE] 205 g - 19934107 897
W—Ef EEERIWPAHFFE (775K) >

EREAARBRSHET &R (K=16.05) » {HFF
HHRER®RE0.214% » B EHEERIEME IE
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Fig. 1. The records of water temperature in the experiment B.
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Table 2. The results of growth of the long-finned grouper in outdoor ponds experiment.
Date Group Meanweight Weight Mean SGR(% ) FER(%¥) FCR sD cv K
® gain(g) intake(g)
12/29/90 cl 42.88 — - - - - 16.31 38.04 14.14
12/29/90 c2 41.10 - - - - - 34.54 35.38 14.23
mean (41.99)* (36.71) (14.18)
After 31 days
01/29/91 cl 50.00 7.12 31.78 0.496 22.40 4.464 17.01 34.02 15.13
01/29/91 c2 48.35 7.25 35.71 0.524 20.30 4.926 11.01 22.77 14.40
mean (49.18)* (33.75) (0.510) (21.30) (4.695) (28.40) (14.77)
After 60 days
02/27/91 cl 54.60 4.60 2473 0.303 18.60 5.376 17.07 31.26 14.50
02/27/91 c2 55.08 6.73 37.81 0.449 17.80 5.618 13.29 2413 14.64
mean (54.84)* (31.72) (0.376) (18.19) (5.497) (27.70) (14.57)
After 88 days
03/27/91 cl 59.04 4.44 26.36 0.279 16.84 5.937 18.35 31.08 15.29
03/27/91 c2 60.72 5.64 32.41 0.348 17.40 5.747 11.70 19.27 14.93
mean (59.88)* (29.39) (0.314) (17.12) (5.842) (25.18) (15.11)
Overall 17.89 94.86 0.403 18.86 5.302
*n=25
58 - 59.88
@ 54.84
- 044
<
20
T 5 49.18
)
"8 46 -
28] .
41.9
9291 =
| I 1 1
0 31 60 88
Days
Fig. 2. Average body weight of the long-finned grouper reared in outdoor

concrete ponds in the experiment B.
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Fig. 3. Average specific growth rate (SGR) of the long-finned gouper reared in
outdoor concrete ponds in the experiment B.
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Fig. 4. Average feed efficiency ratio (FER) of the long-finned grouper reared in
outdoor concrete ponds in the experiment B.
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Fig. 5. Average condition factor (K) of the long-finned grouper reared in outdoor

concrete ponds in the experiment B.
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Fig. 6. Average coefficiency of variation (CV) of the long-finned grouper reared in

outdoor concrete ponds in the experiment B.
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Table 3. The results of growth of the long-finned grouper reared in muddy ponds.

Fish Date (1) IW(g)* TL(cm) Recapture Date(2) BW (2)(g) TL(2) (cm) Time GR(¥) SGR %) K(2)

number (days)
34 06/21/91 19 1.1 13.83 09/09/91 40 14.2 80 210.5 0.931 13.97
37 06/21/91 19 11.0 14.27 09/13/91 41 15.4 84 215.8 0.916 11.23
42 06/21/91 18 1.1 13.16 09/09/91 43 14.9 80 238.9 1.089 13.00
45 06/21/91 34 13.5 13.82 10/14/91 50 15.8 115 147 .1 1.335 12.68
48 06/21/91 24 12.3 12.90 08/30/91 44 14.6 70 183.3 0.866 14.14
49 06/21/91 25 12.2 13.77 09/12/91 55 17.6 83 220.0 0.950 10.09
50 06/21/91 15 10.3 13.73 09/09/91 35 13.6 80 2333 1.059 13.91
60 06/21/91 91 19.2 12.86 09/13/91 156 24.2 84 171.4 0.642 11.01
63 06/21/91 45 15.1 13.07 09/09/91 63 16.8 80 140.0 0.421 13.29
64 06/21/91 50 15.6 13.17 08/30/91 83 17.7 70 166.0 0.724 14.97
65 06/21/91 27 12.7 13.18 09/12/91 58 17.0 83 214.8 0.921 11.81
67 06/21/91 39 13.8 14.84 09/09/91 69 16.4 80 176.9 0.713 15.64
69 06/21/91 33 14.4 11.05 09/12/91 54 16.8 83 163.6 0.593 11.39
70 06/21/91 36 14.2 12.57 10/14/91 71 18.4 115 197.2 0.591 11.40
Average (n=14) — — - — — — — — 0.839 —
sD — — — - — — — - 0.232 -

*Measured on 06/21/91

240 0
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140 o
30 50 70 90 110 130
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Fig. 7. The growth rate of individual long-finned grouper reared in muddy ponds in
the experiment C.
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Fig. 8. The regression line between the inital weight and specific growth rate (SGR)
of the long-finned grouper reared in the experiment C.

(Y=-0.00628X+1.05242 r= - 0.508)

5S4 BERESEEAEIEBRRIBEOR K
R GPRBRREIEHE  HEAKRRE 8 EiE
KRB ZHERHBERTIR Table 5 B
B HARRE > FrlEBEZEE K > HBHE
IR E SR RN Z AT REME - R4
MEORMBEEM A FHEMELK Tl RE
NEHBREERES  AFEHRREBZGHE
(0 E. akaara 1 E. salmonoides) Eb#ithtHE
& - R RATEP{EHA® (Caranx delicatissimus) 2.
FICHR R B B R R B B PR B AT - H B R AR
+ 2 ( Pagrus
major) ~ 88 (Seriola quinqueradiata) K=&
#8 (Lateolabrax japonicus ) [LEZTR S AERE
BZREEA/N  FIIIER SR IE A SCR -
FER MBS AEAS - Hhn T %22 RERd
FT 6 B 7 it B2 18 7Y 8 AR B 2 SR A B RS B AR
1 - A LUEH, SCR ~ FER &% (Table 5
) o [T BEAR AT BB LLa IR T B R sl B A BV R B
/N 3 SGR B FER iR A B - BRILEE
AR EENEAERNERREZNGEET B
R -

SEIE 5% Epinephelus B2 SEABME - MRS

( Acanthopagrus schlegeli )

RGP SGR Ed FER #EER % - (B HERIEA
B AJREMZNRZEREER  E—HERME
EHT R -

ZRBHHIEAM e SGR Bl FER - {SE )T 7 &5

(Girella punctata) 84l - {HAnderson® 7 #p4s
Ho TP BSEatalE  MEREAEENRYE
PRSI AR ANER - MTRHEAH L
P AN E » ESEAAEBERREART
RERERME R A -

HiTable 4 HhaJ41 - 2B EARVERIEDESE
{#35% - LR HME KA ERERE - 25REMm
HRREREE ? HES FHHRFEUENES
B25532% ~38% HUEIRHEEE AT E. salmonoides »
HEY SGR 4 H153.29% K&3.57% » BT
A2 4~76% > HLAERSERFENEZ
&8 > SGR W RRA et B A 2 K HE -

BARIE FER FERGRSR SCR T - SREAREERD
HMIERAFEER A (Fig. 3, 4) - HLE(RETRIEER
B R ef N TR E % (Table 5 ) » BH
fib fRE LB IR R 22 - BRE O 5k B O BE A 8Tk
REBERSE  EeEOESERERESHEFR - H
BEEE = &V BIHIS1HEE -
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Table 4. The records of growth of the long-finned grouper reared in muddy pond.
Date BW (g) TL (cm) BD (cm) K Days WG (g) SGR (% )
06/21/91 45 15.1 4.1 13.07
09/09/91 63 16.8 4.2 13.29 80 18 0.421
10/03/93 316 27.0 7.4 16.05 775 253 0.214
Table 5. A comparison for the growth of 8 species of seawater fishes in culture.

Fish species IW(g) SGR(%) FER(%) Protein K Author Year
Acanthopagrus schlegeli 119-123 2.16-2.31*  48.9-75.3 36-55 Chuang et al.,(14) 1986
Acanthopagrus schlegeli 0.86-2.27 25.77-68.03* 34-37 Wang and Yeh(15) 1986
Caranx delicatissimus 545-1001 0.18-0.61* 7.59-8.84 22.4-23.8 Kato et al., (16) 1987
Caranx delicatissimus 3.2-647.5 0.61-4.67 8.23-17.81 16.4-24.3 Aoki et al. (7) 1986
Epinephelus akaara 0.38-0.70 3.29-5.65*  78.4-93.46* 17.5-18.4 Kayano et al.,(17) 1990
Epinephelus salmoide** 190-196 21.29-31.45* 14.80-16.68 Chua and Tseng(12) 1982
Epinephelus salmonoides** 1.28-2.37 4.72-6.92* 13.57-51.63 28-54  16.56-24.87  Chen and Chen(5) 1986
Epinephelus salmonoides** 27.1-56.8  1.61-2.24*  23.82-98.32 50 14.41-16.68  Chen and Chen(18) 1986
Epinephelus salmonoides** 13.6-30.8  0.74-1.30*  23.54-87.33 48-51 Chen and Chen(19) 1986
Girella punctata 605-611 1.38-0.75* 14.81-31.75* Yu and Tom(8) 1990
Lateolabrax japonicus 22.2-51.0  0.60-1.18 34.48-57.80* Haung and Tang(10) 1990
Lateolabrax japonicus 5.27-5.33 1.81-3.46 26.04-57.47* Huang et al.,(9) 1987
Pagrus major 239-303 0.18-0.26 36.00-52.50 47-49 Ina et al. (22) 1983
Pagrus major 24.9-41.7  1.44-2.63* 53.2-80.0 50-55 Ina (20) 1981
Pagrus major 5.30-5.85 2.94-3.35*  90.25-119.73 47-49 Ina et al.,(24) 1985
Pagrus major 106-230 0.41-0.90*  52.2-100 44-50 Ina et al.,(21) 1981
Pagrus major 13.4-13.5  2.00-2.13 66.7-70.8 45-47  12.8-13.6 Ina et al.,(23) 1985
Pagrus major 115-119 0.91-0.96*  42.9-45.1 46-50 Sakimoto et al.,(25) 1991
Seriola quinqueradiata 40.0-42.3  2.44-3.07* 65.6-87.3 Deshimaru et al.,(2) 1982
Seriola quinqueradiata 46.6-85.9  1.33-2.81*  31.3-90.9 50-74 Deshimaru et al.,(3) 1982
Seriola quinqueradiata 104-107 2.75-3.37*  54.5-70.3 40-68 Shimeno et al.,(26) 1980
Seriola quinqueradiata 88.8 2.25-3.15* 52.4.73.7 55-67  13.5-15.7 Shimeno et al.,(27) 1985
Seriola quinqueradiata 65-68 2.71-4.03* 47-84 30-71 Takeda et al.,(28) 1975

* Data calculated indirectly.

** Synonym of Epinephelus malabaricus.
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A Primary Study on Growth and Feed Efficiency Ratio of Long-finned
Grouper (Epinephelus quoyanus)

Abstract

In order to understand the growth condition of the long-finned grouper (Epinephelus quoyanus) in differed
environments, the study was conducted and three experiments: rearing in indoor concrete ponds, in outdoor
concrete ponds and in muddy ponds for 33, 88 and 70 days, respectively. The specific growth rate (SGR),
feed efficiency ratio (FER), condition factor (K) and coefficient of variation (CV) were evaluated. The SGR of
the fish reared in the indoor concrete ponds was 0.472% , while FER=21.87% and K=13.53. Fish reared in
the outdoor concrete ponds had the SGR decreased from 0.510% to 0.314% and the FER from 21.30% to
17.12% during the course of 88 days experiment. Condition factor showed no significant variation. Average
SGR of the fish reared in muddy ponds was 0.839% . Three results indicate that the SGR and the FER of the

long-finned grouper are less than those of other 8 spieces of seawater fishes in culture.

Key words : Grouper, Epinephelus quoyanus, Growth ratio, Feed efficiency ratio
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