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B R HATII. K24 £1) CH LB 0~5 d RTIT4M.6 - 20 d M. 521 KEX M4 MM,
AEEFERGS dEFOEE I PO 240 um 40 B 3% 2 480 pm; OB NEREHRNLER
Biy=0.2327""% £ =0.949 2, REHRESERN SEFET -, QERS FES TS 4E. EEEEH
BEARE, REAEPN A EAaWBREIRAHBMERTE £ BE(24 )+, FANRE B0 A
AR R, TRARG AR T E18:00 £AHR 1 A EFNFRBIES, 71000 £47FH 1 MEXF
Hlaw, F B HATNAESTES. ANAARAFTYENEREMEESE, M LRMAEAR. F.
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T ARAF R SBNOREL ERTERN
HERHE , S PR B B MR Bl A LR
PPRHELTT A TH AR S SR BB AR

1 #B5HE

1.1 SRS

1.1.1 AREHET HKBT2002HF3-5H%E
HMTARILERLBREEHMHETPLHEST. §
B 8. 0mx4.0mx1.6 mKFEKIBH, BE
WHHOKEE, AEENRRAYE. BHATRRK
2K A EA, 2ATHE>, ZHNE
19 C/AKEBTF30hELBY. BOHBEN . 2KDTF
10.0 mm, (1.2 ~5.0) x 10* B/m*; & 10.0 ~
15.0 mm, (0.6 ~0.8) x10* B/m’ ; &K &t 15.0
mm,(0.2 ~0.5) x10' B/m’, EHEAKEEHE
Kt , —@abikm ik, AT R EEER
BB, KEAEHIAE 23 ~25 CEH K 26 ~32;pH {H
H7.8~8.5, HkE.:5~20 AREAHK 10% ~
20%,21 HRpESHHEA 0% ~50%, BARE1L
W, LRI R Bk R R
5. FHEETEAEARERA LR ER,
FEARIEHITE 1 000 Ik AT, BAEHEH AL
JeEGT, JeIEgEm A S B R B BRI A
oo EEHB I ASE FHRBES MMy
BREYNATSE,

1.1.2 AREHRER 3-20 dBRRRERES
(WREDHBRERAFTRE) BHEIRERE
FraRALA) 50 DECQIUFR @G H KRR #t) K
EFEIZhEEEE, FEFR(1.0~1.5) x10° /L,
BT LA IR NRE, REHO.S
x10¢ ~/mL;14 ~28 H i BB R4 50 DE
Wik 6 h PEERETHE, FE R0, 5~1.5) x
10° /1321 ~29 B BBAAER HENERE
X, BREN 50 ~100 g/(d - 10° &) BRKECH 3
~4 /. B30 HIBRZ 40 Hi A EHERES
EARER (AL R R RN B E
F150~300 g/(d - 10* B), By 4 ~5 K/
d, EFHREL,

1.2 ARABRFTE

1.2.1 HEEHFEES Ko B HEBMESE
ERAEEEH L WE. AEASENN
x6.25, RElyER 41 AR HP68S0 = 3%, fk 8
Metealfe 20 4148 B 7 B0 2

®1 AREFBEHEVERL

Feeding regime for larvee and juvenlles of
Pseudosciaena crocea

HBUE! ﬁlﬁﬂ(ﬁ/(&.'dd)

Feeding frequency
(times + ™)

Tahie 1

A#/d B

Days after y ; .
hatch Diets Draily feed given

AR
92 No feeding - -

-+ 3:1] (1.0~1.5)
-2 HRatifers x 10771,

FEALHHNE (0.5~1.5) 54
Artemia nauplii x 10°/L
EREA 5.0~10.0
Live copepods mg/(d - fish)
ikt 24 15.0~30.0
Frozen copepods mg/(d - fish)
" - R BE.

Note: ¥ - " means no diet was provided.

14 .28

21 -29

30 - 40

1.22 SR SAE NARRWERARE B
4 HEARAG AR, 529 AR H R R 2
h G, 30 HE/S TS b2, X
FATE, NEETRAESTT. SRERAR20 B
TR, ERHET R ERMNE, M0~ IVENH
R0 G NEH IR NERREEAR -1
%t — BRI I 90k B SRR 78Ry
IV SO0 B R RN E R, KERFE
MESEYAEHETIHR. B THRRELETER
B, e AIREmIER A 1 000 M4k, B T3
KLEFERARTROREASEHRE, HEEF
PRETHE R, BB A4
T

_EEAH
BOH =g kg O

_ERENER
HRR = g x 100%

_EWREBEN ~ NER &
e = WI5E kB x 100%

1.2.3 HatE LTRYFERFENTELE, US4
h 1 A B, T A AR, HRE ]
3 06:00.10:00.14 00,18 ;00,22 : 00,02 : 00 F
06:00, REBERN R0 . FHMEL AR
16004 B 30 ; #EA M 7E 11 F i 800 F116:00
BB S ANIZE 27 iR 800 B E R XY
ik, 10:00.14:00 F1 17 :00 FBIL RS R

1.24 NEREKAR WrafiskANOogEx
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At #E2S HERHTERR L XHRENE 1 %, 25 ~ 40
HigdE s KIHNE 1 R, SXKUE 30 B, -G
sHEFHETHEIRUBRANE LK . SEKMD
7, DEAMELHTRENANEEER", 4
Wk 18 mm B A FRUE,; BBREN
0.05 meM A REMBEEHMEE.

KRE#T HE HEPN SR AXTHMA
KRR RE DV REEXTRERTFFE 48
BHEKETNASEMRER(FREE) KR,
R MBLE 5 Hig RN 6~20 Hig,21
HgE: Ash .,

2 &R

AR TN 8 BE W TR ANBT
£2.19x10° BB, 240 d BBE, B4k 16.96 ~
20.32 mm B REMAN2 15x10° B, BiERY
9.8% , SHME L FANHEREEE -3
2.1 EREMRHREAR

RE AT HH T A YR % Rl RIER
MHRAE 2, BA FERAXVHEYR R
B, AEDTE, ENZ R EFARSEIRR.
Hb b fiEREASERENELDR, & 51% ~
56% ,MFERTFHEMSHEEEENEORE

BB, NE0%REL, BREE T4 FEERER
AR, WO H AT R A iy AR, R ZWAR,
ERAAEHEREM EPA(1L.3% M 9.5%) , B
DHA #8{%(1.6% ~2.0% ) ; FFERETHHEEH
HEa) DHA (7.3% ), {H EPA S BHEME &
(5.8% ) SBERZBHHHL B RERE  ERrHE
BB R, B S M 51.29% T %% 41, 16% , Bg By
M 8.87% THEF| 2. 77% ,EPA M 9. 54% T EE]
5.49% , T DHA AR F,
22 AR BERE HARNBEHRY
fEKEA (24 £1) CH, KEAFARHE3
HEFFOf&, 280 BREAF B SaifTT
mEME HEEE HER MEEAERKRY
(RFE3)., NEFRTH 4 BRTFEERERE, TP
H{R 0. 009 mg/R, HMRE N 0%, HERNH
25% ; HHH R R 0.90% .
BEMER AR, BREENERIME, FEH
FIBE NG 0.033 my/ B RN 71.43%,
AL 38.64% , BB AYCH 3. 5% Al
(6~20 HIS) FHBFEEE N 0183 my/R, FEE
Bk 99.29% REHEN67. 13%, HINHE RN K
8. 11% ;4h&EM (21 ~29 Hig) THE &S 0.767
mg/ B, A 99.04% A E N 66.35% , F

22 AHEF B D2RAPHEDENNERLD
Table 2 Nutrient composition of the diets for larvae and juveniles of Pseudosciaena crocea

XzSD,% , T X Dry weight

B4y B L el Tl FRER a2
Composition Ratifers Artemia nauplii Live copepeds Frozen copepods
BEBE Crude protein 56.50 +0. 19 39.01 £0.56 51.29 20.36 41.16 £0. 15
MR Crude fat 14.51 +0.06 9.58 +0.20 8.87 x0.11 2.77 £0.47
K4 Ash 14.70 +0. 14 24.41 £0.45 19.28 £0.29 34.62 £0.27
[y SN
Faity acid profile { of tota! fatty acida)
Cign 17.37 £0.59 32.89 £0.70 13.01 £0.34 36,21 £0.16
Cist 6.12 £0.18 8.29 £0.30 19.08 +0.49 8.52 +0.04
Cygn 8,16 =0.17 10.38 £0.14 604 £0.20 9.04 £0.Q7
Cigip 20.57 =1.31 15.26 £0.32 29.67 +£0.87 15.66 £0.05
Cigtt 9.44 +0.26 3.10 +0.11 4,26 £0.19 -
Cignus 4.97 0,24 2.69 0,02 5.50 £0.14 -
Clgza 18.54 =0.36 2.87 £0.07 - -
Cogeas - 2.16 +0.07 -
Conses 11.34 £0.27 5. 78 £0.08 0.54 +0.44 5.49:0.19
oz 1.62+0.21 7.26 £0.30 2.03 £0.12 -
Y w-3HUFA 12.96 13.04 11.57 5.49
E-TERERND.

Note: * -7 undetectable.
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CRI AREFR.OANERE BAE AAENNEARS
Table 3 Feed consumption, feeding rate, fullness rate and stomach fullness coefficient of larvae and juveniles of Pseudosci-

aena crocea
A#4/d wERK AR g ERE % HEFE% Bt R i %
Days after hatoh Examined nos.  Feed consumption in weight  Feeding rate Fullness rate  Stomach fullness coefficient

4 20 0.009 50.0 25.0 0.90

5 22 0.057 909 54.4 6.10

7 21 0.12t 100.0 81.0 11.56

9 20 0.137 95.0 65.0 10.34

11 20 0.116 100.¢ 60.0 6.65

13 21 0.134 10¢.0 55.0 6. 87

15 20 0.225 10¢.¢ 85.0 8.29

17 21 0.261 100.¢ 63.5 6. 68

19 20 0.284 100.0 60.0 6.40

21 20 0.223 100.¢ 55.0 3.8

23 20 0.265 95.0 50.0 272

25 23 0. 501 100.0 56.5 3.00

27 20 1,225 100.90 75.0 6.35

29 21 1.620 100.0 90.5 7.15

WHEEN4.62% ., REBRBRETS, 1AM
Hef A FRREAR
2.3 MRMNEHTE

Srp%t 4 ~5 BT ~ 12 HEgHEAR 27
~28 HidshEa#FT T BB TRNE, BEER
KA1, NEREP SRS .4~5 BBRRFAR
HEAFHRER, BRNEREHI, F18:00 3 1
MEEHY, PTHBREX0.035 ng/B. AKEH
NEWFELRS TR .0 NEARECERSH
= TERA—-HRFRER2:00, RE5. BEAE
PSR, 11 ~12 HiIgREAT 27 ~ 28 Higd4h
HHERYRE4~5 HRFEAE—B. ER.
AR AR T 18:00 KB AR SN, H7E 10:00
Bl MRk, #AE10:00 f18:002 MEEE
$5 AT AR R R4 813 0. 116 mg/BFN 0.223 mp/ .
gheate 10:00 #1 18:00 2 MRAHIER B A RS
F%1.225 mg/ B 2.313 mg/ .
2.4 OE54%kK

ARATFHESHANERBRILE 2. BN
FF O A5 240 pm W] 40 HERRY 2 480 pm KT
10454 E, REATAE] -2 BRERER, &
K¥T 035 mm, $FEHAKHE(SGR) K
72.5%/d.5 ~9 HEHALKERE, KM
0.34 mm &% H 4 K3 (SGR) ¥ 8.7%/d, 21 ~30
H#gghasgki, 2807 7.2 om, FEHE
K#(SGR) ¥ 16.7%/d, 31 ~40 A £XH G
B, 2KHEMT 2.3 om, AEHAEKE(SCR) K

37%/d. 2K EHBREBEHEEXE Ky =
3,255 2¢°* R =0.971 0; (kK 5 HI IR R
% y=3.320 5" R*=0.977 7, NESHIH
FERNy=0.0452"7* R’ = 0.969 0, hEY
SEBREAMA y =0 117 7a% - 0. 221 3z -
0.265 1, R® =0.991 | Fx; KE G K 1% K5
Fy=0.3558z% -2.175x +3.813 1, R* =0.990 0
FF. IRE2KMERN y= -0.005 35" +
0.267 2x -0.785 4, R* =0.989 7; 0 RS54k K%
FHy=-0,008"+0.374 7x - 1. 153 5, R* =
0.990 9,

3 g

ARAFERBEL -3 4, FFFEHEE
F—WRERTHAR. AU, XENELEA
{FaERERRE, HE KEAPEEREER/D,
5 HEMNEREIL LR, FTAAAREERE
JINRBEER . X—B BRI aRERE— &
B, B MWAEERANEEFRNETHE —
MEMAR, AT RIAEREE TR, AR
RETARATAS ~9 AR EKERRE—
HHE. ARIETAERENREREEHRE,
¥ R Et AL T 78 R SRR, AR A
ITHE#HET P, —BEFRITOR, SRS WER
% HAE . Lemm 25 1 Watanabe &' 44 42
FALMERIL S B EERETEEN o3
HUFA S BAKER . BERSHWIRANEA
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¥ 5 0.025 H2 MUESEHOZAXREF R.OEHEE.ELX ER
EE § 01020: i;Hijsold OemIEL
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& 0010 body length, body weight and mouth width during
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Bl ARGFEHEBAEENREEL
Fig.1 Rhythm of feeding intensity of larvae and juveniles

during day and night

BRI OISR/ NR S B AR AR S T LE
REaBESEFHRRIRBARAFARRIESR
&, KRN, AR, TR RERAHE TR
W AR H EPA, A BT ST R ALY AR AU
H4F B Py /MR AT 50 DE SR TR
i1, EPA SEBE Rk T ARaff et
i, A, B@EARARS -9 HRBIEKNER
29 MECRFEWERER T Wl — B,
BHREAAHRDR,BERS KRBT TRR
BE HEFYECRRE(F2) BRNETE.
FHRFEH,0 HRE4aE KBRS S8

40 days after hatch

MERRBRRRAEINRR, RN, F RN
WATREELI R XK BB EKHE, HHHEf
RECEATRE, G THA N REREY
MATHFR I A ERE R EHERTE, X8
Refi i s BN 25 . HBRER
MK AF ST MASROR AR T EREE D, 14
B3t , @ [E%r AR R TR MEWER KR
SRR, B, BRRAF R FE. 4
@R EREDRE R JERSR, R E R &85
HEALRER, M XARFEOT AL
RAEEMETEL.
EATHFARSET  KREF R SaFHE
WMERBRTR(E) . ERAREHERE, X
AR EEENR. B2 BANBRREE
BE AR KBUAH T REAAERSR, K
fata ¥ mrE o T AMRE™ ShE RN
o REAMPRTHBZARET, EERR
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Hh 38 R RE 32 BB B[R] MBS 0 « £ S PR RE S S
HNEE. 21 ~2 h ZNEARE B F AR, B
RO PR, — B E @ w T &5 W EE K
Hwig, B, EXER e R SR S KR E s,
Bl W NS e, LR T
HBANRBEEE,
EEARXEKESEKRZA—BIFRERELE.
W=ol’ $5H—BH 2.5 ~4.00 , RiZmmiE 1 ~
W0 AR REAT B YaRE5RKHRELX
FLBEHREN3.295 4 BisHE L REEA,
Rz 40 AR ARETF B HAaORELEK
AR MRENIEHRARR, BEORSKEY
KENBEH RN THRIESARAF . 48
T EY BRI B B . RIS ROERX
NG R R R DR, E O LU E A E K
ANKRREAT RE. 0 1045 R IBURL 0 K/ , WA T $8
RSO, R THRCSUR R i T, Ll
SRR KR/ ME R R B RK RIS,

B AAIHAEI T TRATREFHREN LR CIFE,
FEERRATEASHREERL NS L4 H B 0
E-X 0 X33 %00
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Feeding habits and growth performance of larvae and juveniles
of Pseudosciaena crocea under artificial rearing conditions

YU Hai-rui', MAI Kang-sen', DUAN Qing-yuan', MA Hong-ming', Chantal Cahu’,
Jose Zambonino®, LIUFU Zhi-guo', TAN Bei-ping’' , ZHANG Wen-bing', XU Wei'
{1. Key Labaratory of Mariculture, Education Ministry of China, Ocean University of China, Qingdao 266003, China;
2. Unité Mixte de Nutrition des Poissons IFREMER — INR4 [FREMER Centre de Brest, B, P. 70, 29280 Plouzané, France}

Abstract; Under commercial hatchery conditions, the feeding habits and growth performance of Pseudosciaena ero-
cew { Richardson) larvae and juveniles during the first 40 d after hatch were studied. The prolarval stage lasted for
S d after hatch, and postlarval stage appeared from 6th day to 20th day. From 21st day, it became juvenile fish.
The mouth width was 240 jum when larval mouth opened at 31d day, and then increased to 2 480 um at 40th day.
The relationship between mouth width and fish age in days was expressed as: y =0.232 7e* T (R? =0.949 2).
During 40 d after hatch, the larvae and juveniles were fed with rotifers, Artemia nauplii and live/frozen copepods
sccording to a designed regime in commercial practice. The fish at all stages demonstrated a very cbvious feeding
rhythm, having a highest feeding peak around 18 :00. Besides this peak, the postlarvae and juveniles had another
feeding peak around 10:00. They seldom fed during the night, indicating that light intensity determined their feed-
ing activity, The feeding rate and stomach fullness coefficient of the fish at the three stages were generally high.
The growth rate of fish was higher during 1 -2 and 21 —30 d after hatch, but slower during 5 -9 and 31 ~40 d of-
ter hatch, The transition from mixed ( endogenous and exogenous) nutrition to completely exogenous nutrition led to
slower growth rate of fish during 5 -9 d after hatch. The decline of nutritional value of frozen copepods resulted in
slower growth rate of fish during 31 - 40 d after haich. The relationships of total length, body length, and body
weight o age in days were y =3. 255 2¢"*7* (R =0.971 0), y =3.320 5" “ (R =0.977 7) and y =
0. 045 26"'3% (R? =0.969 0) , respectively. The relationships of body weight to total length and body length were
expressed as y =0. 117 Ta® -0.221 35 - 0,265 1 (K =0.9911) and y =0.355 8z -2. 1752 +3.813 1 (R* =
0.9900) ,respectively. The relationships of mouth width to total length and body length were expressed as y =
—0.005 32% +0.267 2x -0.785 4 {R* =0.9897) and y = 0. 008+* +0.374 7x - 1. 153 5 (R* =0.9909) , re-
spectively.

Key words; Pseudosciaena crocea; larvae; juveniles; feeding habits; growih performance
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