o 36 &4 8
20124 8 H

KoE R

JOURNAL OF FISHERIES OF CHINA

\Vol.36, No.8
Aug., 2012

X E S : 1000-0615(2012)08-1242-07

FOHEHLE

/Tﬂ— ‘}g 11 \%jf:!\:?ﬂ.\j\z

DOI:10.3724/SP.J.1231.2012.27805

B B RV AR T
, KEEE &

.

(1. ViR K- shW Rl Be, FEIK 400715

2. PEBEABCBTEOITNT, IR 75

266071)

BE: WAL ERAEFHXENENERBUEMEZSRBENFREKRAE, WET
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# 1t 58 it 5 07 % AT KO,

2K AREM BB ENYFAE Cubic BB XA, HEHMHLESAE, 2Kk, KFEHR
HRWEMT 2N 3N NE, FRMESN2K., KRRELKFEELF L E % F(P<0.05), &
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% {1 1 (Oplegnathus fasciatus), J& i J& H
(Perciformes) . £7 ff§ £ (Oplegnathidae) . 7 i J&
(Oplegnathus), FZ534 FHEWE ., KR, 515
WritE, HARALEIE D) R [ DA i i, 2 —
PG B 4 1 7 v 7 £ 25 L AR S X S A R A - £ 1
AR KR E A KR T8 REIES,
PRV T AR RARAE B H A 52 3 S DU = & AT HE
P R B R R SRR AT
L bR
1.1 EIewrat

S i F 2% i £4.7 F 2009 4 5—9 A B A 11
REKETRBEEN Y. N TERAARREAA
SRION, JFUCEE BIRRSZRE IR I S R E AR
R KR (24£1.0)°C, WEKEREE 32+0.5, H sk it
Jgo12, RIEWFES . 3~18 H At i,
16 ~ 30 H i3 mas e pq IC A5 4k, M 25 H I
IR 45T F B S iR
1.2 XWHE

S 34T, SEER ], MBI H i)
TFUR R RS SRkt AL 10 AT, HEfh,
MS-222 JRE, Ffs 8 XTL-1 B)MEATfa
MRIEEEE, ot 265 (Nikon YS100) A
Tebs R R ek . K. Sk k. IR
Oz ik, Bk, e, BEEK (mm), HB TR
FE(BS200S)il & 1 #1447 1 (9) »

1.3 HESH

L SPSS 13.0 # {4 H i 54K | Rt

KR, B R ONEKMEAY R EOE R A N i tEfh

A

S AR AR DR R RO A D S A K AR
(v = axX)HHH . SR KA s A AR A K B
B, U siordt, AR A KB Bl A 6]y R el ER
ik y= ax™, y= ax”, X, a;. a, HELEE, by,
b, S AR AREL, KT by b 5t KSR, Kl 2
b EJ& 25 W&, JEXT by fl b BEET LIt
¥ . F SPSS 13.0 4" %) Nonlinear Regression i
2, JFHdA# FH OriginPro 7.5 #k{FH A% Nonlinear
Curve Fit JEATHIA 20 BEmIIBERY, AHSEFE S R B
KFNFR 22V J7 Fide /IME R TG i, 1K1
Pi5ME. F SPSS 13.0 # bk T MR, P <
0.05 F/REARBEMEZES, Midtkgita Y
{E+brifE2E 7R, FH OriginPro 7.5 AR,

2 &
21 2KE5FRENEKTL
2KE5RRBRWEBXR FH SPSS 13.0 %

fH ) Curve Estimation Xf 415 H i JEA AR 43 H1
S8R 1), Hd Cubic sioe 200 RP(H
%K (0.995), MUAAEIT . MK 5 HIBMRE
BREL RN Y = 0.042X°—0.417X+4.6,,

AT 4K R (2.42£0.11) mm, &
i 50 d pyA K, H4eKAE 50 HildHT k5] (34.724+
4.012) mm, 4K H #0284 0] 50k 3 4B (K]
1), AFEFBR 2K ARKFY BAR, 0~17 H W
4 KA KON 0.243 mmidph, 17~35 H BRI K4
K%k 0.965 mm/dph, 35~50 H A4 K AR KN
0.823 mm/dph, 3 MErBERI KA KR HAT i
75+ (P<0.05).,

*1 &eK5HEMNERSTSSHMT
Tab.1 The model summary and parameter estimates (total length & days)

HERIAEA model summary

ZHAi1t parameter estimates

R? F df1 df2 Sig. constant b1 b2 b3

Linear 0.959 1131.433 1 48 0.000 -2.704 0.748

Logarithmic 0.670 97.536 1 48 0.000 -14.063 10.245

Inverse 0.206 12.460 1 48 0.001 19.242 -32.012

Quadratic 0.987 1775.915 2 47 0.000 1.645 0.246 0.010

Cubic 0.995 3066.826 3 46 0.000 4.600 -0.417 0.042 0.000
Compound 0.978 2156.797 1 48 0.000 3.017 1.057

Power 0.834 240.767 1 48 0.000 1.033 0.834

S 0.323 22.873 1 48 0.000 2.773 -2.924

Growth 0.978 2156.797 1 48 0.000 1.104 0.055

Exponential 0.978 2156.797 1 48 0.000 3.017 0.055

Logistic 0.978 2156.797 1 48 0.000 0.331 0.946
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Fig. 1 Best fitting curve between total
length and days

HRESHRMIEBAXR A SPSS 13.0
BEHR Y Curve Estimation XA &5 H &R TR
SIS ST 2), H Cubic sEIEERAN R
(B K(0.963), HiacAHafT HEMIRTTR S H iR
FERREIOE 2N Y = 2.89x1076X%-0.04X+0.026.,

AR T 2s 50 d AR, 7E 50 H S IHA R
HikF] 0.422 g, M ERE H AR08 3 4~
AR B (B 2), AR B A o it AR R B I A
W], 0~23 H M2 K2Rk 8.958%107* g/dph,
23~32 HR AR EAE K% 0.005 g/dph, 32~50
H i A i A2 KR ok 0.019 g/dph, 3 ANBr By A
J i A KR B i 2 1 25 5 (P<0.05) .

22 BUMHBESHELKNREEKXR

LR AR5 7E 38 H Il (8] 3-a). M 1 Hi%
[4=K TL(3.413+0.008) mm]%| 38 H #4[TL(26.486+

0.238) mm], kKAMX FaK 2 IEF#EAK (b=
1.297); M 38 HH#A[TL(26.486+0.238) mm]%!] 50 H
#5[TL(34.724+0.401) mm], Sk K AR T4 K 5
i 55 A K (0=0.967)

SkE R A KA AE 31 Hi(M 3-b), M1 H
4 [TL(3.413+0.008) mm] %] 31 H #4[TL(19.380+
2.016) mm], k@& A F 4K 5O 5o AR K (b=
1.474); M 31 Hi#3[TL(19.380+2.016) mm]%] 50 H
4 [TL(34.72440.401) mm], ki HIXF 4K 217
S A K (b=0.908)

W AR i 7E 31 HIR (&l 3-c). M 1 Hi%
[TL(3.413+0.008) mm] %31 H #*[TL(19.380+ 2.016)
mm], WA K2 I S A K (b=1.573); M 31
H#4[TL(19.380£2.016) mm]%] 50 HA[TL (34.724+
0.401) mm], WHARRT A S0 A K (b= 0.942).

F L A K45 5 7E 31 H (&l 3-d). M3 H
#% [TL(3.500£0.144) mm]fT a4 JF 1 ] 31 H #
[TL(19.38042.016) mm], I Z4AH X} 4 52 1F 5 3
K (b=1.565); M 31 H#A[TL(19.380+2.016) mm]
F] 50 H#¥[TL(34.7244£0.401) mm], HZLAHXT T4
K27 R K (0=0.930).

ARAE A A K45 S5 AE 20 H (81 3-e)0 M1 Hi
[TL(3.413+0.008) mm]#l] 20 H #A[TL(9.490+1.178)
mm], IRFEAEX T 2K 2 IE 5 H A K (b=1.628); M
20 H#4[TL(9.490+1.178) mm] %] 50 H i [TL (34.724%
0.401) mm], HRA2AHXFF 44 27 53 A K (b=
0.978).

TR A K a5 7 37 HR (8] 3-). M 1 HilR

*2 HRESARNBRESHTSSHMET

Tab.2 The model summary and parameter estimates (Body weight & Days)

LA model summary

ZHfliit parameter estimates

R? F df1 df2 Sig. constant b1 b2 b3

Linear 0.728 50.822 1 19 0.000 -0.117 0.008

Logarithmic 0.436 14.691 1 19 0.001 —-0.289 0.121

Inverse 0.180 4.165 1 19 0.055 0.127 -0.918

Quadratic 0.960 218.443 2 18 0.000 0.055 -0.009 0.000

Cubic 0.963 147.588 3 17 0.000 0.026 —-0.004 0.000 2.89E-006
Compound 0.954 392.958 1 19 0.000 0.000 1.169

Power 0.947 338.013 1 19 0.000 2.17E-006 2.988

S 0.692 42.615 1 19 0.000 —-2.230 —-30.263

Growth 0.954 392.958 1 19 0.000 -7.763 0.156

Exponential 0.954 392.958 1 19 0.000 0.000 0.156

Logistic 0.954 392.958 1 19 0.000 2351.353 0.856
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Fig. 2 Best fitting curve between body
weight and days

[TL(3.413+0.008) mm]%l] 37 H#*[TL(25.054+ 1.059)
mm], AT R IE R U K (b=1.562); M
37 H A TL(25.054£1.059) mm]31 50 H #3[TL (34.724 +
0.401) mm], A& = A X 4K 5 R 3 AR K (b=
0.965).

e A K5 33 HIR (K] 3-9). M 1 Hil%
[TL(3.413+0.008) mm] %] 33 H # [TL(21.604+
2.197)mm)], MERAD T 2K 2R R AR K (b=1.023);
M 33 H A [TL(21.604+2.197) mm] %] 50 H #3[TL
(34.724 +0.401) mm], JERKAX T 2K &7 FHA
K (b= 0.770).,

g A K5 15 Hig (& 3-h), M1 H
#% [TL(3.413£0.008) mm]%| 50 H & [TL(34.724+
0.401) mm], REEKAMXT2K—HEEF#EAK
(P~ b IR TF 1), 1015 H ik 2 J5 594 K (b=
1.022) 2L B B AKX F 15 H # Z 1 19 2E K 350 % (b=
2.225),

3 e
31 @KS5EREEMNERTL
SKERRMNEERXRE  EARRKT,

ST HE AR RE H AR L FF S Cubic sk
KRN, HARKihLR SR, 17 HZ A, HT1if
S WA BIR R F 5835, SO AR 5
PIR T B/NRE Boh 32, SO KA A KRR
(0.243 mm/dph), 17 Hi#¢Z )5, T, &30,
MR EAWEE, TREAWEE, TR T
PRI A R 1 bl L e N TS TRE, BT fa B
BE %, A, fcd K4 KRR T
(0.965 mm/dph). 35 H#®Z )5, 17K 54 5 1

HALMBC LEF RN, HeKkERKRFER—FH
AE 57— E B9 7K F-(0.823 mm/dph), {H A %t
17~35 HERHIA FTREAR, X v RBJE B T ILH A7 fa i
AR BRI TR AR

HRESRRNERXR KO0 MM
SR H S 98 LT A Cubic sOC R, Hk
K2 S A, X 52K b H AR . /&5
AR 23 Hilt A1 32 Hil%, 5K RS
ANRI(L7 HEEF 35 HiR). R, frefAiiaE &K
A R S AR ARRL, AR mALE . ik, 2
A YIRERS B 1R B MR R R PE /Y
32 BIUHBRESEKHNREEKXR

KA MBS S H—KKS
Sk AR T AR Y BAT B A KRR, BRI
LAREAF . AR FHEAERKWER, £ 31
H sz fif, Lk T— s i e KO F 1, LA
AR | . WP AR L A S ] P R
|, IS R AEA R IR G & Frie J) . 38
HitZ )5, S muigeds Bk F ot s, HAMNE
eI R R A K, AT, HEAakKnd
K438 HIR) LR (BL HIR)Z A, UilskKr
PR A AR X Tk e T A, X R AR A
KEBASNRIE S P 1 Gk RT3k )

fr. HEf s ERe 1 S HYK . DRMAERKE
FEUIME, SHEAILI4L B, a0, H#E
WA B A K Py SR AR R(BL H #8), SR
oKk A it FCERT P R A A AR
PSR, i 8~9 Hiy . 17~18 Hil%. X
PHARNE A TR A 2] 14 H ik s 3L AR
B A TR A T A AT e
WIFE 23] 25 HA TG N TR, O g
PR A AR, X2 R TR R T AT R
153 FE SR MG R RE .30 HIRZ )G, HH
()R8 O A TER, 1 2%k A BRAE 0 R 58
SN NS AR, B R A F e K i A=
KA

Mt E (IR) AR K R B RO B2 BT
HE £ P B A S B ARCR . AAiEeE . Mt
IRAR A A K 15 A AE 20 HifS, BEPHAE 20 H ik Z R
AbF— AP AR, X2 BT I 2% A R IR
AR (B2 N = R o o B B AST )
HERET . HEUEREREIR, 21 H I 554 IR
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Fig. 3 Allometric growth of selected organs related to total length in rock bream

http: //www.scxuebao.cn



8 ] &, % AR A E B A KA K 1247

AL A (DU . BRESE . PRI, AR A4
HERE . MDY E %, XS5 A K
J(20 H ) IEAST A, Hil 20 H i 22 i HR BBk AR ek
FAAN T4 K12 (0=0.978). 7EHE AT 850 7y
AR AV RR S b i SRt AT T 4% IRFE A R
Kedisi, HIBAT AR L2 K BRI

{7 HEfBE B RAFIMEE 7 LUE K & & Bk
FARGHEURGEN R BRI B’ TR 2
Z17E 30 HiRMoess, saiafttaiit REmas
MO RE TR, HEKWNERKSSE 33 Hilg,
S B EIEARRE— 3, X ULHFE 33 Hifd
ZHI, BT HERGEHNEM YRR T, A6
17 HEfa I K — BLAL T — A PR i A 4 4,
MAEHKRE LB EEZ)E, KA K HE R
TR o S iR AR K B S IR K R M, 7
37 Hi, X R SHEA T ERILA MR KA 56

VUK B 7% FAT A RO R E SR &
KREE, MR GE FERaE(GTEE . g,
NEEE | EEER R EE), o REEIE R b E A
UORAEE 1 (1~50 H %), 45 R0 R iE — B 2 1 S5l
AR, KSR 15 Hig, 15 HibZ iRm0 L
KedR AT T K AR # PR (0=2.225) . A 3 2F B LR
BN, BEE REE I EAE K, 12 HigJTFR, A
BTtk BE SR, T Shil I A R A SRR
Mo SRR KR 15 HilgZ 5751, (HAH
X F A RADR R B (0=1.022), X 5HkK ., k.
k. O3 RE . WK, REAR AR, Xk
IRE AR T 72 £ i Z 5 0 A K A e K AR g
T 2% A7 8 2 06 76 3 45 2 S5 B3 —AE K 4 5t £
0 R A R R, X AT RE S A
BE R B . SaBfr a2 17 H
CIy Sy W P VDA G R T R IR N s N
RZRAE SRS RE, Xt R T 47 fa
(2 BIRE T, IR ] LU AT 002 8l i v 6 1 4
Wio BT 20 BRTEIE R XA, SO 2400 1)1 5 g
71, EAEMAT I PR E T His i E A K R
R

S A R A R AR I A B P R B R Ok
9 & FEAE, DA LIPS 58 B A5 T RE AR T Y
KA, R mPbReRE M SR ErEE S, iiiE
Ni5E 2R 2 AR AN ISR . AR SRR A IR, fESA
B R R F AR, AXiE . e, MR

HEAEER, 1O EE, RS WHALERE
ARFAE, SO FL B Pl A B A R e, AR A AR
Koo A, QSRR IR AR, LI
T R AT 5
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Allometric growth in rock bream larvae
(Oplegnathus fasciatus Temminck et Schlegel 1844)

HE Tao*, XIAO Zhi-zhong?, LIU Qing-hua?, LI Jun®

(1. College of Animal Science and Technology, Southwest University, Chongging 400715, China;
2. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China)

Abstract: The rock bream, Oplegnathus fasciatus, a subtropical and carnivorous species, is an economi-
cally important marine fish in East Asia. The high commercial and ornamental value makes it a promising
aquaculture species in the future. However, to some extent, the lack of information on ontogenetic devel-
opment has restricted the breeding industry of this species. In this study, the allometric growth in rock
bream was analyzed. The results are as follows: at the general condition for fingerling-production, the total
length and body weight of rock bream larvae were measured from hatching to 50 days post hatching. The
increase of total length and body weight could be estimated with the Cubic function and took on the
S-Curve. The curve could be divided into three phases and each phase possessed different growth rate. The
head length, head height, trunk height, eye diameter, mouth width, rostrum length, abdomen length, and
tail fin length of rock bream were measured and the relationship between them and the total length was
analyzed. The result showed the allometric growth in rock bream larvae. By analyzing the inflexion points
in growth curves, in combination with morphological development of the larvae, we found that some im-
portant organs (head, mouth, eye, digestive tract and fins) had developed prior to other ones. In rearing
rock bream larvae, the best environmental condition should be established by making the important organs
prior development.

Key words: Oplegnathus fasciatus; larvae development; functional organs; allometry
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