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HASRE 5, (Argyrosomus japonicas) Ry B BRI 22 TE fa il > (HE PRI B RS BRI
TR 2 E IR BVE GRS R 2 M A B RTT RiGE U= ZE L3R « (Rl - 5 H AR
HIERET BRI E L « A9 LAPURE H SRR © A GRER—Z0/H) ~ BAH (R —/H) ~ CH# (%
B=X/H)K D #H BRI/ H) EE H AR S fEHER (39.91 - 40.03 mm/ 0.90 - 0.95 g) » K
FEIA 100 REHESOE LIRS faR AR FHEDSE 44% MR 12% - FHRE GRS
10%) #5288 30 K #EHFEEHEARCIETER - BRE - iR ER AR  HH T E i B #
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52 93.33 £ 1.20% » B (p <0.05) A A#H (66.00 £ 2.52%) » D {HAFEESS 14 KE 30 RIFEEA
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HASR B, (Argyrosomus japonicas) » XFE H
Afi o REIRE H A GG IR A S SR
(Sciaenidae) Fa%H - S ARRENEE-PEAS-ERE » FEiEE
FEMERER - JbRiEEd - PRI (Trewavas, 1977;
Kailola et al., 1993; Griffiths and Heemstra, 1995) »
PRI ~ FE ~ S S NREREE 3R (Shao,
2018) » LBEREEHA) IR ~ 0 16 ~ A
T Je o 150 m Y RRENE (Riede, 2004) » L
o~ U B R E IR EY) Ry R (Shao, 2018) -
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e R KT HBEREHFZ AR E R
(Griffiths and Hecht, 1995; Griffiths and Heemstra,
1995; Griffiths, 1996, 1997a, b) °
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(Battaglene and Talbot, 1994; Fielder et al., 1999;
Gooley et al., 2000) - {EE e DA EAEHY
I B e B R R R < BRI
B BIRGEH MR I FRE AN (Thomas and
Boyd, 1988; Battaglene and Talbot, 1994) » iRl
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Neira, 1998; Ballagh et al., 2011) - 2R1f1 > H AR S
e iz 18 REFMEIHIBIHENERTTR - B
FIRE R ERERESE 80 mm DL LR - AT RA SR
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(O'Sullivan and Ryan, 2001) » % B2 EE Y=
SR

AP SRR > fERAY 10 - 20 mm Ay
R ENBRET B - BIFAGEIS RN R
B E B RSB E AR S KR -
McCarty et al. (1986) 8k DMER R A3 H AR S
SRR R TRy » (A REK RIS PR AR
e AVEE DA AESE EEBRER] - I Timmer and
Magellan (2011) RIFIFREDEREE ~ ARIBAERSE
R R - SOMUAERETE Ry - S E IR A
J& KR SR R R R AR R R R TR
[EIRFA R R s SRR 52 ~ B nER
KRR (Dwyer et al., 2002; Tucker et al., 2006;
Silva et al., 2007) °
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725 R S BRI R Misw % (Cho et al.,
2003) - HEAN R BRI AR R SERAHBAR TS
A1 HAAS I I F A R B B (Epinephelus
akaara) (Kayano et al., 1993) ~ Y[ f#% (Oncorhynchus
mykiss) (Ruohonen et al., 1998) ~ A P4 1 ¥ 2 fil
(Limanda ferruginea) (Dwyer et al., 2002) ~ 4> fifj
(Pagrus auratus) (Tucker et al., 2006) ~ ¥[fiE5 Ffili
(Takifugu rubripes) (Kikuchi et al., 2006) ~ FARIVfE
(Sander lucioperca) (Wang et al., 2009) Jz 22 7 fig
(Lates calcarifer) (Biswas et al., 2010) 25 K&K
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I B o Bl H 45 BRI e HUZ TR REA A 22
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kRE (ERE 135 cm ~ /5 52 em > f#E/KE Ry 500-
L) » EHEKFEBROA —f R s E TR a R
3x1.5 cm) > ARy 20 ml min' > EIHEEKT Ry
50 ~ 80 pum > ZKRE AN ECE AT AT EE ) L i
B BHESNDRETEZ EH L BREOE - B
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/KB FEERE T A E) - (R EER AR - KRR
30 - 32°C ~ BERE I 33 - 35 psu~ I SEAMERFLE 5 -
Tmg L' 2R ~pH7.9-85-
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At 2000-L BEFEHFEAHE R AEE RATRGE » 15 KILERRS
SEFIEARL - BLE R Ry k& B RHR P IR B Bl
YR FIFIEETR (RIf8= 0.8 - 1.0 mm - ¥HEEH
44% ~ fHAEHG 12% ~ fHIK53 16.5% ~ 7K53 11% ~ #
#AE 2%) Bl R P B E sz N TaE -
BfEH 1,200 EEREf - P8 E 0.95 £ 0.05 g ~ ¢
82 39.86 £ 0.74 mm (mean + SE, n = 30) »
REEIInIE R — 20 FERER A TR/ -
BB SA 100 EEHERA -

=~ A H B ARG < B kG

HIREE EEETT 30 X SaT U AH
FERH - 2Ry AR GRER—X/H) ~ B (BRER—
R/IH)~C i (REI=X/H) &k D fH FEPYX/
H) » SHARE A E RBEtPEY | = E 4 - IRIBEER
FRBREHES - L2 (07:00 - 09:00) K F24F (15:00 -
17:00) Rf Pt BT Ryl Fol B - IRILAC & F S5 5k
BITR » ARHEE 08:00 #28% © B #HEE 08:00 Jz
16:00 #2688 3 C fHAE Lt ARF B 33 m 11:00 %
B D fHER C FHFEREHN 14:00 #2688 - TR AR
IR AR 1 /7NRfE I AR IR R - Rids
BRI R 2 33T 22 [/ Dwyer et al. (2002) J¢
Biswas et al. (2010) B9 7 EMERVET%E » 31 5L
Table 1 « MR — 7K B ~ VR pH -
MEF DU T B e B E R ER - W e g R ER Y
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FRHE e R Se R > W H R — REREAE R
& 30 min DUMTRETERRIEARBET - SRR IR
Ry H I ERAR R BR DU ERCHY - [RIEA5H H $s2 AR
HaEAHSE > 20 Lee eral. (1996) Z3E > By 10%
fafeeE -

Table 1 Daily feeding frequency and feeding times of
different treatments

Feeding
Treatment  frequency Feeding time
per day
A One 08:00
B Two 08:00 and 16:00
C Three 08:00, 11:00 and 16:00
D Four 08:00, 11:00, 14:00 and

16:00

VY9 ~ SR B ARG

MEFIETERETE T2 H 07:30 FHHEI/KIY
PSR EE WERDAIIa A ER . R AN
T

HFEE (W =(BHIEFASEH / VihAE
)X 100

AR E 2 van Damme et al. (1989) K%
Leu et al. (2018) WY /i1 » Hifg HERANGHERRIS
FEH R RKEGTHEBRER » HPHRECE
FRIERZHAM A S RSB BIMIECE - BiE -
HIRHR fe A 2 B 58 2 4511 - van Damme ef al.
(1989) EFEFABEARIUHEA T2 e —1 - I8
VI OB EEER 25 8 YR R A
B BEREEHR R R T R E iR -
BRARIEREARAT

BERR (%)=100—[JEFER (%) +HRET

R ()]
o~ T IE AR
R F BTG R T =R B RS Rtk - A RHPERE

i 30 EMEAHNIEERE R EE (final total
length, mm) K EESESE (final body weight, g) »

HA R 28 R HHSE  (daily weight
gain, DWG, g d'!) ~ 8 EH 43tk (percentage weight
gain, PWG, %) ~ HEE3 (specific growth rate,
SGR, % d') ~ gaf} a3 (feed conversion ratio,
FCR) B/ (condition factor, CF, %) » 28\ =0
AR

HIME (g d")=[AEVETRE (9 AEF
PRI (2)] / HERRE

WEES 0)=[FREVTRE (99— H#%
SEHIE (g) / FESEEIWIE (2)) 1X 100

HERR (% dH=[(In AEPIIRE (9—In
FHENIIYIE (g) / EEERE] X 100

Horp )R R 2 B R 2 M) Biswas et al.
(2010) ZEHE I Dlig HI 8L SR il Fy
BRPREHR N - B0 ¢

B R = M E R R (2) / BN
H (9)

MEWREREE (%)= (FaE e E / eV
£ 3) x100

]

N~ B R

DUE Bt st £ 08 S BER IUIR Yy e B A AR
# (CV of harvest body weight, CVhbw) Kig%H
e BLIZEE (CV of harvest total length, CVhtl) ZEEf
i ERERIZZSE (size heterogeneity) » FTRIZAZAN
I

Were e B R AR = B R EH AU
(SD) / Fa SR E (g)

Wt e RS R RN = AR R OATE
72 (SD) / TR IE 2R (mm)

L~ Mt

AWHEAT AN ERBIR DI E + FER
(mean + SE)FUR » AHMRAIE 1Y 2 LRI 718
FHOTHT (one-way ANOVAY THTHHEI 252 - Sl
Tukey's HSD test JEfTHRME - Ml BB %
SRCHIIEZ RV - BB KESGER o =
0.05 » #AT#KEE Ry Sigma stat 3.5 FiiA «
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Table 2 Variations in water quality parameters of the experimental site

Parameter 0 day

7th day

14th day 21st day 30th day

31.70+0.73
35.60 £ 0.00
5.10+0.10
8.30 £ 0.11

Temperature (°C)

Salinity (psu)

Dissolved oxygen (mg L)
pH

31.58 £0.76
34.56 £ 0.03
5.20+0.30
8.30 £ 0.09

31.75+0.76
32.90 £ 0.70
5.30+0.30
8.30 £ 0.09

31.05+0.82
3433 +0.13
5.10 £ 0.20
8.40 £ 0.08

31.00+0.78
35.16 £ 0.33
5.30 £ 0.30
8.40 = 0.09

Values are means = SE of three replicates.
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Fig. 1 60 -

frequencies (A: one, B: two, C: three

Effects of different feeding

and D: four times a day) on survival

Survival rate (%)

. . 40 4
rate  of Argyrosomus japonicas
juveniles reared in 500-L tanks for 30
days. Bars are means of three

replicates and error bars stand for SE.
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whereas other comparisons differ at
p<0.05.

Mook

— KB BBRILANE

HEIIHR/KE 28GR Table 2 - FHHHE
KU E RSB R (p>0.05) B
SRR R E PR IES -

T AR H R BEE B iR R RR

H SR B S e TG 3R o B B BB AaEE 7
K14 R ~521 RRE 30 KHEA-B~C
J D HHAERERS 7 KIEFR20E 85.00 +
2.64% ~ 85.67+5.17% ~ 88.67 £ 1.67% J 95.00 +
2.08% » J/AHMIEAE =5 (p>0.05) - HEEES 14
K MEFAAE A~ B~ C f D fHAVIEFERT I
74.00+3.61% ~ 84.67+5.17% ~ 88.67+1.67%
94.66 +2.33% » D $HIEFERIEE (p<0.05) =N A
#H o 1 A ~ B K C fHEREFRAEEE 2 (o >

14 21 30

Experimental days

0.05) - EESEE 21 X MEfafE A~-B~C kDA
GRS Ay 67.67 +2.72% ~ 82.67 +4.17% ~
88.33 + 1.85% J% 94.00 + 1.73% > B~ C K D #
MR 25 (p > 0.05) - {HEFEE (p < 0.05)F
AR BERE 30 K MEREA-B-C KD
HTETE R4 BIEy 66.00 +2.52%~ 82.67 + 1.2%
87.67 + 1.20% % 93.33 +1.20% » B~ C K D #
MR S (p > 0.05) > HIFEHE (p < 0.05)
=i AfH (Fig. 1) -

B REUR - HARSR B BHE 2 B A
R RITR (Fig. 2) s — AR R B EE
REISFI (- A~ B~ C & D fHAERE
ERsH 7 REEERSHE 14.33 +2.02% ~ 14.33 +
5.17% ~ 11.33+1.67% K 6.33+0.88% » &HH[ME
B (p>0.05) - BHEEE 14 K HEFAAE A
B~ C K D #HIVEBERS A Ey 26.00 + 3.61% -
1533 +5.17% ~ 11.33 £ 1.67% K 6.67 +1.20% >
D HHERZREE (p<0.05) KR A~-B K CHH -
ifi A~B J¢ C HHHE R R RAEE 2R (p>0.05)-
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Fig. 2 Two types of cannibalism among Argyrosomus japonicas juveniles. A: type I, where the caudal region of the prey

has been progressively ingested (arrow sites); B: type II, where the prey was caught head first and ingested completely (arrow

site).
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Fig. 3 Effects of different feeding frequencies (A: one, B: two, C: three and D: four times a day) on accumulated

cannibalism rate of Argyrosomus japonicas juveniles reared in 500-L tanks for 30 days. Cannibalism rate (%) = 100 —

(survival rate% -+ observed mortality%). Bars are means of three replicates and error bars stand for SE. Bars sharing at
least one common script are not significantly different, whereas other comparisons differ at p < 0.05.

EERES 21 K MEFAAE A~ B~ C J D AV AR
SRy 32.33 £ 2.72% ~ 17.33 £ 4.17% ~ 11.67 =
1.86% J% 6.67 = 1.20% » B ~ C J D fHIE AR
% (p<0.05) K A#H - {HB -~ C K DfHMER
RIMPIEFET (p > 0.05) - HEEE 30 K » HEFALE
A~ B~ C & D #HITE AR AR 34.00 £2.51% -
19.33 £2.72% ~ 12.33 £ 1.20% % 6.67+1.20% + D
HIFREREERE (p <0.05) K/ Bk AR - {HEL

C HHEHERE 25 (p>0.05) 1M B J C fHERRS
U (p<0.05) K AR (Fig.3) °

=~ ANE H I BHE T L 161
H AR B fioll HE A2 A [ H 15 BRAFE T B

FIEEFER Table 3 - EERBHLART > A~B~C R
D #HAEEE R AE 39.68 + 0.51 mm -~ 40.03 +
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Table 3 Comparison among treatments for growth parameters of Argyrosomus japonicas under different feeding

frequencies

Treatments

Parameters

A B C D
Initial total length (mm) 39.68 + 0.51 40.03 £ 0.36 39.15+£0.32 38.91 £ 0.57
Final total length (mm) 63.99 + 3.31° 69.53 + 1.85% 82.05 +3.71° 85.18 +1.17°
Initial body weight (g) 0.95 +0.02 0.95 +£0.02 0.90 £ 0.02 0.92 +0.05
Final body weight (g) 3.16 £ 0.46° 3.79 £ 0.23° 6.14 + 0.84° 6.96 + 0.30°
DWG (gd™) 0.07 £ 0.01° 0.09 + 0.01% 0.17 + 0.03" 0.20 + 0.01¢
PWG (%) 236.50 = 59.65% 299.40 + 25.81% 584.25 + 107.90"  662.01 + 74.24¢
SGR (% d) 2.50 £ 0.68° 3.45 +0.27% 5.42 + 0.52" 5.98 £ 0.18°
FCR 3.47 £0.61° 2.62 + 0.20%® 1.53 £0.23" 1.22 £ 0.06"
CF (%) 1.20 = 0.09 1.12 £0.02 1.10 £ 0.02 1.12 £ 0.01

Means sharing at least one common script are not significantly different, whereas other comparisons differ at p < 0.05; values

are means = SE of three replicates.

0.36 mm ~ 39.15 £ 0.32 mm Jz 38.91 £0.57 mm -

B g 43y 0.95 + 0.02 g~ 0.95 £ 0.02 g~ 0.90 +
0.02 g J 092+ 0.05 g - HfHMIIIMEE (p >
0.05) 7252 C J D #HMEFR BRI 2 2R
Fy 82.05+ 3.7l mm % 85.18 +1.17 mm ; FEE 371
B 6.14+084 g Fr 696+ 030 g » FHHEHE (p<
0.05) =it A J B fH o AIEHRERSEE g Bt 2
HIgeE - E A - HER K ERHERE - D
FHMEF HBYE (0.20 £ 0.01 g d) KIEETH
(662.01+£74.24%) x> WIEZ2EITEE (p<0.05)
=it A S B fH - {HEH C {HEEEESE (p > 0.05) 7=
5 0 CAHHYYE (0.17 £0.03 g d) FHNEEFS:
Ft (584.25 +107.90%) HIfEEEZE (p<0.05) =i A
#H (0.07£0.01 gd' & 236.50 + 59.65%) - 1 HKE
H7TH D A (5.98+0.18%d") BEZ (»<0.05)
= A Je B fH 0 {HER C fHEEERSE (p > 0.05) 7
oo C R D 2 fleHEiasR (153 £ 023 j2 1.22 +
0.06) HH (p < 0.05) B AHH (3.47 £ 0.61) » {H
B ~ C J¢ D FHRIE R 225 (p>0.05)
TAEAEREE J3TH > A ~ B ~ C J& D #4531y 1.20 +
0.09 ~ 1.12+0.02 ~ 1.10+0.02 JZ 1.12+0.01 » %4

R 2R (p>0.05)

VY ~ ANF] H B EREEFE oz B2

BRI E BRI HERSE e

TR FHEAERIER A B~ C
Je D AH ETHE f e B A8 AR5 7Ry 0.61 £ 0.14 -
0.51 + 0.06 ~ 0.64 + 0.09 J% 0.30 + 0.05 » £fH I
HEFZE (p>0.05) 0 1 A ~ B~ C J& D #H[HHER
B A A ELZEE .89 + 0.26 ~ 176 + 0.12 ~ 1.91 +
0.03 Jz 1.37 + 0.09 » ZAHFEFIFMEEZR p >
0.05) (Fig. 4) -

d o
— ~ HIRERIAE BTG e R Z R

AWFFEAE RN - HIER—CE H AR B fi
MEFTEAFRICE B 21 KBl (p <0.05) K
FAEA =%H - £ Chua and Teng (1978)~ Carlos (1988)
K Goldan ez al. (1997) HYRFSERER » SR AT
(Epinephelus tauvina)~ KUEfE (Hypophthalmichthys
nobilis) ;&AM (Sparus aurata) FEfaiE{7REL
5 BRI IR IR 2 2 - AHICAY » BT ARAA
FE BN 62 (Ictalurus punctatus) (Jarboe and
Grant, 1996) ~ % 75 iz B @ i (Heterobranchus
bidorsalis) (Dada et al., 2002) K HIE @ (Catla
catla) (Biswas et al., 2006a) i 2 G 17 R AL

FR o (RIS RS e E R AR T 20
EREEGE AT RN (Folkvord and Otterd, 1993)
AW SR RT RIS ERNEREY) - &
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Fig. 4 Comparison of coefficient of variation (harvest body weight and harvest total length) of Argyrosomus japonicas

juveniles under different feeding frequency treatments. Bars are means of three replicates and error bars stand for SE.

B R S R £ S LR IR (KT 2% - 2 R P2 A e A B2
AR —BUERE » A IR i R e el At [R]85k ik
EIARSET » GBI - 12 H AR S i f iy
MIE R - BRAT R e | R ERHIX - R
M4F Folkvord and Otterid (1993) HYMFZEH » HEfA
BB BB KPR (Gadus morhua) HIEERFR
B EARIET SR - SN BRI ¥ B =R
RAEVIBAIIUGE - AFFEEE NI H IR BREE
PR » R H A BR— RO AR A5
HAIRS MR RS - HG BN SR EEE
TR AR - BE H BRI KR ER AR
HIE RN ER =K RIS 5 A B e B 7 o
REETHERAHATARI R R R - A H IRARIY Ry
& (Fig. 3) » B Katavic er al. (1989) {£ BRI i
(Dicentrarchus labrax) MEfaEEBFER » BrER4EE

BENZE = KB/ R BERE IR T B R A R AR -

O’Sullivan and Ryan (2001) #$IR H ANGRE B o FE
R ER R 80 mm DL ERF - BRIT Ry Eiz
MAMFFERGE 30 RIGREERR - HREBR=X
(82.05 +3.71 mm) J%PUK (85.18 = 1.17 mm) FYFE

fapE RESEGE 80 mm > AIYEEEATT RN
Sl - PR BR T IR EREEEE S A AR
FafiE tE AN AT 2R RHE R R R A1E IR A
51 (B APE Epinephelus lanceolatus) (Hseu et al.,
2004) ~ DLUE & e A0 B0 3% R B (BERY A 0
Epinephelus coioides) (Hseu, 2002) ~ FJ#&IERE (H
AgRE i) (Timmer and Magellan, 2011) Jzignsk
FERHSRIREE (R Platax teira) (Leu ef al.,
2018) & «

=~ HiRBREE BRI T

Reddy and Leatherland (2003) #gH » $#:8R5E%
AR R RIGE - AR HRBR =X
B VUR AR RS G Rl 7 A e R A B — R K
F o AR ERIY KR IR SR T TR & H
PER—RIAHA] - LEASSREL Biswas et al. (2010)¥%}
RV HE FE L BRAE BT SR AR L - T < MaHEf R
TEE R AR E o R IR B Al E i —H A
X (Tucker et al.,2006) - HZER S it fafE HIME
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S E ST - BRI R A =R [
RHHER R (HIE B — R RARY)
BEHE SRV K o H Y B S B O LA B P2 R
—REMNRERE AT (Biswas ef al., 2010) » £
& > Dwyer et al. (2002) FII{E#R PG5 3 MRHE R
RABIERIRFEH - 88 H BRI R AU R 28
I H 1R =K K PYXF > Salama (2008) [FIARAE
RYEEILERE R R - HIZERI KA BRI
FBHEGCR KM LR - Ballagh et al. (2008) LIfg#Y
K (2.7+0.5 g) 1Y H AR e T A%
BRFEIPRAY B S - fEE BT 30 K% R REURE
6 ~ 12 J 24 hr #ER— R AUHE e ADRHEHASR K7 T
W T A EE 5 » Hpfg 24 hr 2 ER—RE
FE A FE R H 3B — K - (HANFSER R
RIS AR AR — 2R 1 B SR R I e e
fill H R ERPU R 72 - WTREI IR B R fa a2
O (ABFEM 0.90 - 0.95 g HUMERR) Kl RPEE:
ANEIFTEEL > R4 Biswas et al. (2010) Firém » #ER
SHE IR & s B SRR A P 2 -

Wi & 38 B BR R KR L R A% BR A mT A kg
il 5 =R e [ AR BB R (Bolliet et al., 2001;
Dwyer et al.,2002) - TAMH B ERZEH H BRI R AH
i HR B — XA B H B R DU iR ]
FHEHAR AR B ST TMIBEREEET 534 - (28R
BRI H AR B AT TR (08:00) &N
(16:00) 15 BH 22 JFH e fik £ Bl 7 BH B e 1 LAt
IRFEE (10:00 - 14:00) - [APEFEE B BRAIE 7=
(09:00) i 5% B IE B J1 = R T (15:00 - 18:00)
(Dwyer et al., 2002) » [K[ith H 2B H AR B el HE
A—RE PR ERERFEDEFRALE - D
THRIARCE - 5340 > BN RI H BRI T
TEFF R I BRI B R B A B 5o SR IRF R o Bl - 5
i A BF 92 00 R A BR ST (Dwyer er al., 2002;
Ballagh et al., 2008; Biswas et al., 2010) » FAEE
B A TR 2 H A SR B SR o H R — R ]
DITE B R BRI i R Se S AE B 10% HYEA
BhE o HRBBEXWMERLER - SRR
SERFTCEIR R - %95 10 - 25 min - R4
ARG E) S thbE R TR MR - H R ET
REGRBRTCEFCE S - Tmin » HIRER=X
BUR E RS RV R > 98 2 -4 min -
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ABSTRACT

The mulloway, Argyrosomus japonicas, is one of the economical aquaculture species in Taiwan. However,
poor feeding management of the species has led to a high degree of size heterogeneity, and consequently,
cannibalism and highly mortality in the nursery period. Four feeding frequencies of one (A), two (B), three (C)
and four (D) times per day were evaluated as treatments in triplicate during a 30-day growing study. Hatchery-
produced weaned juveniles (39.91-40.03 mm/ 0.90-0.95 g size) stocked at a rate of 100 per tank were fed a
commercial diet containing 44% crude protein and 12% crude fat at 10% of the biomass daily during the
experimental period. The survival, cannibalism rate, growth parameters and coefficient of variation (CV) of body
weight and total length were tested. The results showed that after 30 days, the survival rates for treatments B, C
and D were 82.67 + 1.20%, 87.67 + 1.20% and 93.33 + 1.20%, respectively. All of those rates were significantly
(p <0.05) higher than that for treatment A (66.00 £ 2.52%). The cannibalism rate (6.67 £+ 1.20%) for treatment D
was significantly (p < 0.05) lower than that for treatment A from 14 to 30 days. The growth parameters, including
fish body weight, total length, daily weight gain, percentage weight gain, specific growth rate and feed conversion
ratio, for treatments C and D were significantly (p < 0.05) better than those for treatment A. There was no
significant (p > 0.05) difference among the four treatments in the condition factors. The CV of body weight and
total length were not significantly (p > 0.05) different among the four treatments. Overall, the results from this
study indicate that in order to maximize growth performance, the juvenile mulloway should be fed three times per
day, whereas in the aim is to maintain a lower cannibalism rate during the entire nursery period, the juvenile should

be fed four times per day.
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