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EFEEGF HENEKEER

Mk L MEE Y, SR L E LR L AEEL B
(1. FEAPEREFRE BRI, 3 2000905 2. WYL A (AT K P=HFZ00, WiV £l 316000)

WE: FATEHWEM T NEFEHEMNG Miichthys miuy) AT HEAEEK SEESEHET TR, SREH, KR
TE 22.5~29.0 CH, A ALHTE ¢ m M BB 4 2 £ K %53 B8 4.906 9%.4.681 5%.3.553 2% H1 11.967 2%, 49
Hb bR K ER P A ER RN, BRSR/PHE 16255, KEEEZRER, BESEBMHE 2.231
5, A AMEAS BTN A. K5 R IEER Y=2.666 9+0.235 4x-0.009 6x*+0.000 3x°, R*=0.979; H
FFELEH#BMX AR Y=0.1755e""%, R7=0.961; &K 5 5 & 1% 530 ¥=9.385 2-4.157 4x+0.469 8x*-0.002 9x°,
R*=0.999. LSS 2.5 d FFEAFF O3 &, S AR RS B, pd FRE T 4D R BL AP Rl . BRI 8 DAl AR
1 70%~80%, L B HAR T 5%; 9 H#& LU MFA & 3E 3] 90%~100%, W8 & {UEH 5%~10%; 35 H#fMafl frE
A 100%, HEZE 10%~20%. T2 KA R0 50 25 FENRSORE KRBT F BT 1) 4% B AR BT IR =004 B 1~2 o, 1T sl BRI

SRR AR 1~2 do [ FEKPERIEE. 2008, 15 (3) : 446-452]

R 0 AR SE (T MR
FES2S: $965.324 XERERIRAD: A

i (Miichthys miiuy) J& &/ H (Perciformes),
AR (Sciaenidae) , fifi 1 J& , 14 Kk LM i f0 55
10 EYS A A, BUUR B iER 2 Y. A
HAEKWR E D PSR NEEREEREE
S IRZENINE BN E R, TR R,
AR N LB S e B/ 7 iR 3R
PR RE . HEAE RERITUH0E R EE TR R IR
B AEYERE ANTE B FEEA A A,
AR N T ST AR A Ay P
BX A TIREH G EFEEEN T M S a
W FUHRAE FL /D, AR 25 BETE A 4)) £ (10 1L TR P
EJ&EE% [14—16]O

SR I SR P G 1) B 0 Rk 2R Y, R T
N LE & mfish e LITE B RS T 2 allae,
T REm T8N LR R R . i A2 1 BR 5 [K]
F AT LB B TR AT R S~6 A, LB FRFEH
MHP, BEEEHEME 6 N2 H A Kt
ATLUGA R 1 (BB MG B AN AT
M A KRS RSN AEZESR, T HEED
ihEZN: P S CaIoE el A o N IR O (6 =< 0 B4
FRAE 22 Seik (31 347 A RELF 2007 4 5~7

We#E B HA - 2007-09-26; 11T HHH: 2007-12-20.

XEHHS: 1005-8737-(2008) 03-0446-07

B A R IR T R TR AT f A i
e, ENTH B &M T XHF R A
(4R & AR KA AT P WL, 6 £ 78 SEIR R
MR BE B ER A 2 TR, W RN T M
RIS

1 HMRERE

1.1 BHRIEEEHE

1.1.1 MW FEFIE 2006 4 12 H#E, KX
BR (141 f 73k, A TR L FE R R R SE
S ANIR B 5, AR A 2 L B AR PR AT A 74 F LRE-
A tDOM+HCG i 7%, T 2007 £ 5 [ 3k 15 =2 %5 0},
FE K 22.5~23.0 'CL 2R 29 M4, ZHE &
16~20 h J#LA3 247 £ .

112 E8EEEEG WP e EIni e gk
WAMERAF SRR A T, B IE
T HIK R (4.0 mX4.0mX 1.5 m) , 1 FE 1 5%
BRI UEN K, KR LR T4 £6% 29, pH
8.0~8.2, /Kiff 22.5~29.0 °C, %, 6~9 mg/L. ¢l
SREEIEHIZE 2 000 Ix LLR . & I M A0 SR AT A i
EEL) 3 )] ind/m’.

EEWE : hREA R BEITE AR S 3% T IR & (72 2007202) : WHLERHEE S BRI E (2004C12028).
PEB® S IS (1958-) . 53, BIBTAL . K B F AT B 5 BHE 4% . E-mail: shizhh@sh163.net
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113 F. HE&ERN SR AEHARR
(Brachionus plicatilis) < % % (Artemia sp.) To 11 %))
PRI A R, B & DRk A H AR = bk A2
FER R R T AR 2~30 HigH i
H,25~50 HES IR o R T4 R AL & 180k 5
HPERERTH NBRTEE (Chlorella vulgaris) I3 24
AP RS AR AL A AR AL 9E 24 h DLE, pg Y
WIRTESFH 24 h J5 IR ITmsR L5595 6 h L L,
BEWERE LB P AR FFAE 10~15 ind/mL, 7 AT 4044
B EARFELE 0.5~2.0 ind/mL, B & 1R K45 R i 4
U BNV ANFE, 4 R B 4% 0.1~1 mg/kg (/K AK R
=) il
1.14 {F.#BE&EE ®K6:00.14:00 1 18:00
A3 PIAC S H T AR pH AR, AN 2 BT 5 R R
DO fH. ¥ 5d EERERRIG, LUGRIL A 5%
AR . B TR R I 10~20 om H 6
7K, 7 dJE FFUR K 20%, BT HE£1 R B #oK 12 8
IR, 10 d J5 K EIE E 50%, 15 d )G 38 nE] 100%.
ORI A ot IR A &, WA A
L e S N R A E e L
1.2 LEEERNESE
1.2.1 EKEHE MEWUERKRKESHBERX S
SRS Y R k. 10 HIR T RET ik
HRBRATLERE 1 7R, 10~20 H &% 047 6 5% R B L E
19,30 Hi#& 55 4~5 RBEHLEAE 1 WK, B R BUFE
8~20 J&. HUAE)E AN MS-222 BREE, R )5 B T
H I R B A 5 B T I A K IR KA =, 4
KA 20 mm B #EbR R RIE. AEE 0.05 mg
R E. 4K (SGRy) - AL AN K (SGR) + &
7 (SGRy) Fl4k ik & (SGR,) K 4F & 4 K & #4:
[ (InL,-InL,)/(t,t)) 1100% V18, 8 i & B 43 5
Pkt K 5 HEE LRr K-S Higam S Hig L
RS eKERKTRE. faMRmmpER
=5 49 Hk £ 50 2, 2 MS-222 JFREEFI Bk
T i 22
122 BRI HERERIT R SCHE [17]
T EHEAT, BT RAAA 30T 0~5 Fom 6 Re TS %,
2[R =R R R INGY = o
BER=FHEERE e R X100%:;
WaEE =B EREE 3~5 B/ ME &
FE X 100%.
123 PEENRBAE MYIFRAF AR

P10 & T4 HHOR B 8 F I s I s g K
P R AR RO ER B4R, O 3 AT ERA RN (mm’) 1%
LR A0HE

V = alh6-nd'/6 F1V = nd’ /6, H b [ Fy 50 %
TKE (mm), h AR ETEER (mm), d HMERE
(mm) .

f- 8 1F T — R B N (] () B 3 3 sl Bk
G FUHR I B R 1 B 2 B B ER AR AR S 1R AT
fh GE S ER BB AR E A L
1.3 #HELESIHE

¥ R A SPSS11.0 KA 34T B Z LG T 04T,
P<0.05 HEFEE, P<00l AEFKEE. M4
K ATRTEAMA & 5 HE 28 R AT RR 47
2 HEREHH

201 AEKEHE
211 FHEHEKIBIR MNVEfFAaE49H
B A AERKERETTE (KD AW
5 49 HIB I 2 KA E £ K E 4.906 9%, JIT
B K 2 AR K 0 4,681 5%, 1K @b 2 AR Kl
3.5532%. PRJRERSTHEKEN 11.967 2%. 11 F
RS I B A e AR K EE AR 2,

eI RRAT I A KRR AP R R DK
PSR T, R AR T R RO T AT R )N
B 347 £ i B A KL L R R s A 1E AR
Ko KBEBG K LA G, T A ey 3 Tl S PR, A4
BN KHE, A3 B A BRI 2.5 15 Sl
ST £ By BEAR K LA K < 4 v R 0 49 K ) 3k
R s 55 AT B T K 2
F o205 e 57 HA Y B I K e T e ik,
JEH BRI T B .
212 #MENMEEMNERKER B 50 2E 49 Hig
e HEATI0 &, IH A K HDRT K R R A T
4 KO F 19.0~34.5 mm, T3 25.15 mm. Fr#EE
3.527 1, A8 5 R %0 14.02%, e K5 & /N4 KA 2
1.816 fi5; HIRT KL E 8.0~13.5 mm, “F44 10.39 mm,
FRUEZE 1.562 6, 48 57 A% 15.04%, & K5 & /MIT
A AH 2 1.688 fi: 14 & 1t [ 4.0~6.5 mm, V-1
5.05 mm, FRAEZE 0.624 7, L7 RZE 12.37%, kS
BN A 22 1.625 5 445 & Y0 [l 104~232 mg,
S 156.10 mg, bR 22 31.694, 28 7 & %7 20.30%,
WS REAZE 2.231 14,
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®1 BT EEERVNEHTIER B
Tab.1 Part growth indexes of larval and juvenile Miichthys miiuy X £SD
Dai’fﬁm WzRH 2K /mm L’iflszm/ m 1K mm R e e
hatch Number Total length of anus Body height Body weight temperature

0(H0E) 10 2.233340.0629° / 0.924140.0203" 0.425040.0325° 22.5
1 20 3.541740.0878% / 1.0058+0.0536™  0.2954+0.0927" 23.0

3 20 3.59060.0203"  1.1345+0.0203"  0.748540.0536° 0.236440.0164° 23.0

5 20 3.587740.0923"  1.2106+0.0203°  0.754470.0203° 0.288040.0295° 23.0

7 20 3.64914+0.0859"  1.2457+0.0203°  0.72810.0336° 0.2884740.0099° 23.0

9 10 3.8947402301°  1.3450+0.1461°  0.865540.1072° 0.470840.0832° 23.6

11 10 4.1141£0.1355"  1.4561£0.0835"  0.9649£0.0835" 0.4813£0.0849" 23.4

13 10 4.2924+0.0883°  1.6140%£0.0351"  1.1579£0.0351"  0.7750%0.0750" 23.2

15 10 4.5700£0.2219°  1.7000%£0.1277°  1.1667£0.1155™ 1.0763£0.3090° 23.1

17 20 5.0000+0.2828"  1.9000+0.1277"  1.3167£0.1139" 1.1253£0.4172° 23.4

20 20 52267406282  2.1066+0.3113" 1.413340.2512° 1.566240.1914° 24.3

23 10 7.6103+10.6618°  3.3824+0.4160°  2.0589+0.1698° 3.671940.1659° 23.6

26 10 8.235340.6239%  3.4191+0.3032°  22059+0.2401°  4.109640.7973° 24.0

30 8 9.6569+£0.9792%  4.1667£0.6122°  2.5490%0.3061° 8.9533+3.4197° 25.4

35 8 10.34314£0.2246°  4.7549+0.3701° 2.8922+0.3061" 11.6333 % 1.0408" 27.2

42 8 14.2157+1.4509"  6.2745+0.6792° 3.7745+0.1698%  38.8556+5.6641 29.0

49 8 247255+3.9619°  10.5588+1.9124"  52706+0.8962"  149.6444+28.2102° 29.0

i W AR B R BR RS B MM ER T EE (P>0.05), NAFEHEREREE (P<0.05); “/7 RpRME

Note: Values with same letter in the same column mean no significant difference among days after hatch (P>0.05) and different

letter mean significant difference (P<0.05) ; “/” undetectable.

R2 G HEHFARNZEMRNFEERSE

Tab.2 Special growth rate at different development stages of larval and juvenile Miichthys miiuy

\ ERAFE IERKEE  AmEiE ARERR K /C
Devejlifmlil\n%stage DaysEzlift%er/ iatch = Jg;ﬁ EK ;E ‘&L{S;M ‘;':J& ;E Water
SGRy SGR, SGRy SGR, temperature
YREFE(Tf Yolk-sac larva 0(HIEfFE)-8 64784 2.7234 -2.6107 ~4.8641 22.5-23.0
RIS # HIT & Pretlexion larva 9-15 2.6649 3.9039 4.9771 13.7809 23.1-23.6
T i T & Flexion larva 16-22 6.3748 8.5995 7.0999 15.3398 23.4-23.6
J5 5 i HIF £ Postflexion larva 23-34 2.1006 2.1961 2.2264 8.4399 23.6-27.0
HEHIRT # P Bt Before juvenile stage 35-49 6.2251 5.6985 4.2866 18.2456 27.0-29.0
213 ARKHEEHLORASAT B ERKJIK. Kk = 2 7 12 y=bytb e tbx’+byx Ky B il 7

M AR SR S F R REAT [ 5 23 A, AR B 3
SC(P) VBABAHFHEH (RY) RN R BIR T R e]
FEREMETCREERETE. 2K5HER I
KRR RS HR ARES HRIE K 5%
Jo R ik F R U R 838 2R 8 K F (P<0.001),
AREfekSHR MK S AR RRES e

T, M XRAEE (RD) 22 B4 0.979.0.982 F10.999; £
5 HE i B R B T TR y=betbxrb”  FfE
TR, AR FE B (R N 0.976; 1A% & 5 H b % 48
Bl R y=be " B T RE, AR EL (R A
0.961 (% 3).
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R3 T. EAEHARSENEES
Tab.3 Regression analysis of growth characters of Miichthys miiuy larvae, juveniles and young fries
T H Item 77123 Equation F R’ P
4K 5 H#% Total length vs days of age ¥=2.6669+0.2354x-0.0096x+0.0003x" 25183  0.979 0.000
ALHT 5 H# Length in front of anus vs days of age  ¥=0.8346+0.0822x-0.0021x+0.0001x° 25726  0.982 0.000
75 H# Body height vs days of age ¥=0.7457+0.0042x+0.0017x" 65332 0.976 0.000
58 5 H# Body weight vs days of age ¥=0.1755¢""2% 44424  0.961 0.000
4K 544518 Total length vs body weight ¥=9.3852-4.1574x+0.4698x-0.0029x  5504.75  0.999 0.000

22 BEHH

ANLEEHEMHT, KR 23.0~29.0 CH,2 Hid
fFERARFFO. 3 HRFABEAREETF A, {H 70%
ANEE i A LA, 30% AN S A, (B AR Ik 3

HORT 3 FIA RGN 5%, 9 HiEdfr &L

WERE. 4~7 B FAANH 25%~45% 1K 8 10%~20%( % 4) .
BRI EY, MERENTAaYy, Bl nERE

Tab.4 Feeding rate. fullness rate and stomach fullness coefficient of larval and juvenile Miichthys miiuy

T4 B HAHANERE GRENEHREE

o R B BEARARFRAE 90%~100%, {H 7 fr = AJ3{Y
H 5%~10%, R TEBERBE, EhrnEER
H 1~2 4. 35~49 HEEHEMAIR & F 100%, 1 &%

5 gt B Y, M Y% BIAFEEE Stomach fullness coefficient
Days after hatch Number Feeding rate Fullness rate 0 1 2 3 4 5
2 10 0 0
3 10 20 0 8 2 0 0 0 0
4 20 40 5 12 6 1 1 0 0
5 20 60 0 8 8 4 0 0 0
6 20 70 5 6 9 4 1 0 0
7 20 75 5 5 7 7 1 0 0
9 20 95 10 1 8 9 2 0 0
11 20 100 20 0 10 6 4 0 0
13 20 100 15 0 8 9 3 0 0
15 10 100 10 0 5 4 1 0 0
20 10 100 0 0 2 8 0 0 0
25 10 100 20 0 4 4 2 0 0
30 10 100 10 0 2 7 1 0 0
35 10 100 10 0 4 5 1 0 0
42 10 100 20 0 3 5 2 0 0
49 10 100 20 0 3 5 1 1 0

2.3 IEEHRK

P fL 1 B S BERTBRAR AR 72 3025 (0.476 8

+0.047 2) mm’ 1 (0.018 04-0.000 0) mm’,

AR R 43 1 H & A7 1) P 25 2 Rk 49 51
T W W A5 91.63% F1 24.63%. 2 H #4170 5 2% %

AN ) — S R, T ER 2 H AR R 6.78%. F 3

i £ I O 3038 COWEE AN 2, vh Bk H Rl &

aoT N 11.39%. 4 FLie A7 £ =5 F il BRI A B K 2
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x5 MEEMHKEBEESE 22.5~23.6 TC)
Tab.5 Proportion of absorbed yolk-sac and oil globules (22.5~23.6 C )
YR EE A /mm’ FHERARAR /mm’ GR e FIRICE 43 L /% THIRIE T 23 H /%
H#e . . .
Days Volume of yolk-sac Volume of oil globules Proportion of ProporFlon of
X £SD X £SD absorbed yolk-sac absorbed oil globules
0 0.4768+0.0472° 0.01800.0000" 0.00 0.00
1 0.0399%0.0104" 0.0136%0.0010° 91.63 24.63
2 0.0205%0.0124" 0.0123£0.0064° 95.71 31.41
3 — 0.01030.0022" 100.00 42.80
4 — 0.0042%0.0012° — 76.69
5 — 0.0025+0.0007% — 86.19
6 — 0.00210.0008" — 88.25
7 — 0.0004 % 0.0006" — 97.53
8 — — — 100.00

i W AR BRI T BRI R S B MM ERTEE (P>0.05), ARATERREREE (P<0.05). “—" FRAMH .

Note: Values with same letter in the same column mean no significant difference among days after hatch (P>0.05) and different letter mean

significant difference (P<0.05) ; “—"” means undetectable.

3 it

3.1 67, HENERKEE

AN FPRE R FEATE AR A KN BRA %
B AN | 0 A K e, W5 AF FE B 0 45 8 AR KT
DLT & B B A KR . B, AR IR SR I
£ 4 KORE B & 43 ) 2 (2.23340.0629) mm
A1 (0.425040.0325) mg. F T 1 HE& A7 4
K8 F (3.541740.0878) mm, T 44 Jik & ) [ 2|
(0.2954+0.0927)mg. 2 Hi#k.3 H ek JLF
WA, R EN G ST %, 4 HSRFanS
KA R I K, (B7E 8 Hig R 2 KA
o B SE KR B3 T 820, P32 KRR &
FEl 73 B 7E 4.000 mm #1 0.300 mg LA, LIk op g
A KRR T = 1 AR R B 1 H STk
Jo te: BB B B T 1) W WA T B, A7 £ 0T 1 ) RT R DRI
TRESFHATEN AR, FRFrE W R FE
KE RS A RKAARE L, R E K
B HHh 6.4784% FI ~4.8641%.

MR R R E, A B &
T A 2 A R ) (1) 2 SR ¥R R (B 2%, i
B B RN [R)RE o A AR — 4, AR B A
oKz U O R RE R E S, 39 Hild
K5 E/NATAHZE 2.231 45, KL R AEAE B AR
5| A £ (AR B AR IR R R R S R AR 2
F5egA X ke SEE R RE A RS EAS 5
AT .

ARG H RS AR AR AR, KR AR 1 K
PN 22.5~29.0 C (& 1) . T H R E AT
Mt A KRB RAEKE, KGR A & SR A
BEEAREE UL (FAmBERE MRS,
TEFR 2R G5 WP IR R 4 S R 4 P A T 3 ), Rk
Wy B AN 52 501 3B M FR R 1 S, 3 52 40
B4 (5, A 5% K MR 21 & (0 THE R 2
EXHEAT A KR B A7 E RIS il —
W5
32 EFERENGIHEEABESERNXER

FEARLE &4 TEFEENGAT MAalRe
ZAR T RIRH g 3L i A 2, 0B 8 i B (Nibea
diacanthu) 11 1 ) & & F 0] & 93.1%. 3% & 3%
U 1 (Nibea coibor) 96.9%. W Ik # & 4 (Nibea
miichthioides) 97.9% . K& 1 (Pseudosciaena crocea)
50%~100% "5, Ty [7 & o H b b S8 AT 8 B B
T 2R g = AT Ik 66.7%, HE F Y Bt — M EE 80.0%
DL _E. T A 52 86 HP A AR AT L R AE 5% LU
MEATE A A RAE 20% AT, IEREYUIRES. 7E
F 2RI RO AE ST SR, OF R B RO AT S
MIRERBUMMFANERKEXEE, MAER
PR R R R E R T A A
AERRE. BRI AE SRR, £
BN REE ANE R &, WA S T ATt
JKIB K 22.5~23.6 °C, 7K i@ A8 A6 2 K B & 1 i
T2, MRk 04 4 1B & BN s T 25.8 C ¥, 8

PDF S i “pdfFactory Pro™ i RAG]&E www. fineprint.com.cn


http://www.fineprint.com.cn

%34

FEIEPEAE . B ST R K S RE 451

24.9~22.0 °C "%, KR AAR (b R e B A A ;
HWERE, Wi a g RE. 17 w0
RERE W B R B IR YURAR R sl e % e
1K B AR TR PR AR B LR R
3.3 AEEBETgFaRERERIEALER
ARSI B S F B2 S R AT fa U
55 Rk 22 R 7 B0 A ) AT B B B R Bk
TR R B3 R R 22 57, (B e W i i A o AR 4
FR KM ZE R, AL 40 PR 1 Hid
AF #41 WF 0 B 8 0 TR WAL T AR 90% LA EL 2 H iR
A7 S5 W LT FE 4R 2 9%, 130 0.1% A3, 3 3
Higfram s (£5). MRKEEHE (8
REWE ) A a S 1| HES A rIp g A K
WA A A K, B 4~5 H i A4 s . &
B K B8 b Al WL, 2 S BT 3E s TR O
T (1) R Y R R A T A AR KR B R D R, B
R RA KB R, WA R MR H R K
A Y, B R IR W SRR
A REFEET R S RN E T A IEw
KE, Rfe B fEs BIHFE TGN AN AR
NGRS S T, SREST AW
M ERANEmMEEEWEL AR, i EH
A B 0 R A A 2 O, A A6 N S B B R
T INSRAF AT, LR E OE R R
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Feeding habits and growth performance of Miichthys miiuy larvae and juveniles
under artificial rearing conditions in spring

SHI Zhao-hong', LIU Min-hai’, PENG Zhi-lan’, PEN Shi-ming', FU Rong-bing’, LUO Hai-zhong’

(1.East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China; 2.Fisheries Institute
of Zhoushan, Zhoushan 316000, China)

Abstract: Feeding habits and growth performance of larvae and juveniles of Miichthys miiuy under artificial
rearing conditions in spring were observed. The results showed that the larvae began to feed at about 2.5 d after
hatching at water temperature 22.5-29.0  °C and salinity 29. During different growth stage the diets were small
Brachionus, nauplisr larvae of Chirocephalus and artificial feed respectively. When the larvae were 8 days old ,
the percentage of stomach with food was 70%—-80% and the plump coefficient of stomach was not more than 5%.
After 9 days of age, the percentage of stomach with food was 90%—100% and the plump coefficient of stomach
was between 5% and 10%. When the larvae were 35 days old, the percentage of stomach with food was 100%
and the plump coefficient of stomach was betweenl10% and 20%. The yolk-sac of the larvae hatched in spring
was absorbed 1 to 2 d earlier than that of the larvae hatched in autumn; but the oil globules was absorbed 1 to 2 d
later. After 49 days old , the total length, length in front of anus, body height and body weight were measured
and the corresponding specific growth rate were 4.906 9%,4.681 5%, 3.553 2% and 11.967 2%, respectively.
The difference between maximum and minimum of juvenile body height was minimum with the difference value
of 1.625 times, and the difference between maxiumum and minimum of body weight was the maximum with the
difference value of 2.231 times s which would result in the juveniles’ carnage with each other. The relationship
of total length and body weight to the age of days were Y=2.666 9+0.235 4x-0.009 6x*+0.000 3x°, R*=0.979,
and Y=0.175 5¢"'*° *, R*=0.961, respectively. The relationship of total length to body weight was ¥=9.385 2~
4.157 4x+0.469 8x’~0.002 9x°, R*=0.999. [Journal of Fishery Sciences of China, 2008, 15 (3) : 446-452]
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