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mHHMEREAAXETDEN, LA RBEERESERFAZ BN EHLE T REF KT
1 Aitfnd A MRk ERREMABEERKA,T A .10 A #F 13 F 8N ER N2 R 5 5k
FEWEMRA;EERABEREACREMNMGREONM T MBS - L ARBEKRL2K K
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F B p g 6 KK B ( Larimichthys
crocea) '™ HL W4 ( Pagrus major )t | ¥ J§ 4
( Bahaba flavolabiata) ™' % . VE# 2008 4F L3I @&
YIE RIS N LI B 05T, BT 2 & 07 4 At
THAERMA W EEREBK ) AR EYIFRE R 2% 3
ANBEREECR | bl T ok 08 B MR A L R Rk LA
23 25007, PR 0 32 B BEAR R S MR A 1 H 1 3]
13 JUISHAT 1 ISR ER I &, 7 A 2 AR S =
Xof AR T S 14 L 2 R[] 422 5 0, T e L Pk [ U
e, U3 B B B e R S5 i i 8 25 IR, S O
THEPEF AL Z I HARZHL

LMk

HARESNE
G N AE W R B 7K LT AR DRI R AR A T 4 T i
B R AR 3 A [ b FRAE 1A 1) DI B 6% 03
i, BOAH B0, EATREAR N A 38, SR A IR AL S
BEATHRRLAL B P B B o WO E B A AR KR
K/NBIEI F M T 3 ASSEREBFAR, R H
RAFMARK IS, 2009 4 5 H 2 2010 4F 6 H iR
S 0 VA T B K TR OO A SR A I B ORE AL T A
W40 838 2,4 J i fa 652 2,7 it 517 2,10
Hikta 396 A 13 H i 232 B, E ek
(xy) MR () s (o) PR B AE () o RBEEI
FEREHF]0.01 cm, FHDOFG A/ 5] 0.01 g,
1.2 #iEaiE

25 TE AR R 72 #4249 F) ] Excell 1 SPSS
17.0 BT B B0, 3138 & MR R AL 5 i &,
17 3% B A OC 43 B R0 OB AR 43 BT, TR R R R
(CV) MR r,, BIRRE P, ML E R
dy IR R B E AT F K5

SS,/m

F o= (1)

SS,/(n-m-1)

1.1

=1
Tab. 1

SSe 5SS, 4% 81 UE S J5 5 8 1] A SF J5 L, m
Hon—m =1 43R0k B0 RS A R
R RRE S WHAT F R
P(z)‘i/cii

F, = (2)
SS,/(n-m-1)
C. AAHIE BB R W45 FE R = C s Exf
& RIT R, AT R BT B BE R b
5 j BRI B E A M R AL, R A
RIRAT VAR RN AT )
A OC R A
WAL R S WAEVE AT R
Py =Py,
tij =
Spo.i-t0.
Hoo S, ., WilAe R bR, I
YNV

(3)

Sy ioma, = N/SS,/(n -m-1) -
g (4)
SR HEATT LA R0 ) B AR FH O T, b S R B2 00 LA
B4 1 A ek a1 U1 5 R Al 00 AT SE R E R RS R
SrHT B ST R 2 R M I 5 B BB L
WEERPIP<0.05 hEREPEFE P<0.01 R
[IETE
2 AR
2.1 TEAKRMEESRIUERSH

U e 5 VAR B 28 57 20 00w 1 S ) %
PR Tt A5 PR P B IORR JEE Je K, A 5 R MO
1% 95% , YRR, A K dwe /s Hoa F 6 4 AR
) FCRR B2 AR X IR PR 7 H e & 13 1 it
AR AR S R RO R I AR R L O T
ikt (32 1), 2 W1 011 65 65 18 4 £ B B 00 563 K
LN ERR § LS

cq +tcy = 2c

TE AR M EEEE 4 M ERIRB G

Phenotypic parameters of 4 traits for 7. ovatus at different growth stages

1 A%

1-month-old stage

4 H e
4-month-old stage

7 A%

7-month-old stage

10 A #%

10-month-old stage 13-month-old stage

13 H ik

Hek

traits

mean SD cv mean SD cv

Wl ER OTH RE ER OTH R AR

mean SD cv

T OB ER P B ER
mean  SD cv mean  SD cv

# 7

4 /cm total length
A /cm body length  2.21
{A 5 /cm body height 1.08
& i £ /g body weight 0.48

3.08 0.70
0.69
0.35

0.46

0.23
0.31
0.33
0.95

18.12
14.70 0.97
7.55 0.73
98.38 17.13

0.97 0.05
0.07

0.10

25.77 1.00
20.26 0.72
11.07 0.49
0.17 302.30 37.09

0.04 28.62 2.13
0.04 21.93 1.11
0.04 11.47 0.61

0.12 441.33 60.98

0.07 35.88
0.05 27.70 1.09
0.05 13.36 0.53

0.14 720.33 81.99

1.77 0.05
0.04
0.04

0.11
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2.2 HREREXEH

ANTR) % B B8 65 25 8 25 PR T] K A5 A o 4
ZI AR T R IR 20 B 4 F TR 1R 0 1A
A AR R R 22 (] A AR SC PR A B Ak
(P >0.05) , HAly 7 % 3 M5 PR AR T T2 14 f) AR
KNESIRE] T K (P <0.01) o AES 4 4

H G, OO B 68 65 1 A K by 388 i 5 o= 5% 75 S B
AR, Horb & PR 5 R 5T i 2 ) Y A DG R B
fE1 AR R > e > kK, 4 ARk
B R, A 2 i ORI PR IR b A O M B K, R
0.948 fRKKZ, N7 A3 13 H ik NE & >
K > 2K,

®2 T[RRI EEEE &K E Y 1E X R

Tab.2 The correlation coefficients among the traits for 7. ovatus at different growth stages

1 i 4 Hig 7 AR 10 7 #% 13 %
1-month-old stage 4-month-old stage 7-month-old stage 10-month-old stage 13-month-old stage
s ck K KB K KK KB K KK KE 4K KK KE K KK RS

total body body total body body
length length height length length height

total body body total body body total body body
length length height length length height length length height

&K body length
1A= body height

A& JFf body weight

0.960 ** 1 0.925* 1

0.800 0.778 ™ 1 0.017 0.018 1

0.851* 1
0.7270.705 ™ 1

0.817™ 1 0.813™ 1

0.740 " 0.796 ** 1 0.676™0.731™ 1

0.901 ™ 0.828 " 0.835"0.948 " 0.900 ™ 0.080 0.782 " 0.836 " 0.899 ™ 0.784 " 0.887 ™ 0.892 " 0.833 " 0.833 " 0. 880 ™"

T e FoRERM P <0.01 LUFERER B,

Notes: *# means extriemely significant difference,P <0.01. The same as the following.

2.3 BRESERMERENBERZRY

AR T B4 9 2% MR 8] A9 A1 56 R 8, i S A
[ 3 1 G T2 68 65 0% 285 1 bR 0T ot o ) e 722 R RCIE
M5 RE4L

P,, +0.960P,, +0.800P,, = 0.901
1 JJ#{0.960P,, + P,, +0.778P,, = 0.828
0.800P,, +0.778P,, + P,, = 0.835
P,, +0.925P,, +0.017P,, = 0.948
4 Hi#l0.925P,, + P,, +0.018P,, = 0.900
0.017P,, +0.018P,, + P, , = 0.080

P,, +0.851P,, +0.727P,, = 0.782
7 H#%l0.851P,, + P,, +0.705P,, = 0.836
0.727P,, +0.705P,, + P,, = 0.899
P,, +0.817P,, +0.740P,, = 0.784
10 H#%l0.871P, , + P,, +0.796P,, = 0. 887

0.740P, , +0.796P,, + P, , = 0.892
P,, +0.813P,, +0.676P,, = 0.833

13 J#&{0.813P,, + P,, +0.731P,, = 0.833
0.676P,, +0.731P,, + P,, = 0.880
SRAFA AR R EANER 3 PR o

®3 BESHERMNERENBEERHY
Tab.3 Path coefficients of phynotype traits on body weight

SLIREE L 1Ak 4 Jig 7 AR 10 % 13 %
path coefficient 1-month-old stage 4-month-old stage 7-month-old stage 10-month-old stage 13-month-old stage
Py 1.139 0.800 -0.031 0.046 0.333
Py, -0.521 0.158 0.422 0.455 0.179
Py 4 0.328 0.063 0.624 0.496 0.525
2.4 BEMRE § /m

ZHEXRILEZBRE—F % DU i
Sy PRAS g, HA 3 AR Sy [ AR, XA A T [l
TS T FRS . DL 1 A WO IE 88 65 o 4]
N S§R =Py, r, + Py ,ry + Py i1y =0. 869, i

S8, =1-588,=0.131;fj df, =m =3,df. =n —m —

R

1=838-3-1=834,frDl F= =
SS,/(n-m-1)

1901. 44, i T F=1901.44 > F_ (5 535, =2.969,
JIrLL P <0.01, SR (v) 52K (x) fEK
(o, ) R (xy ) Z BIAEAERR B 2P R &, T LU

PAFE RN, XN d,, =1 -R =1-55, =
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SS.=0.131, /L P,, = \/d,, =0.362, K%
M I ZORMS A AR A D7 B F R 56 G631 it
P4 PR AR WIS T I Ay R W T L

XA (v) 52K () R () R (xg) 2
fri@ie .

x4 BAREAPAFBRFRESRTE

Tab.4 F-test on regression equations

eyt (R 4 7R 7 Ak 10 J1 % 13 i
statistics 1-month-old stage 4-month-old stage 7-month-old stage 10-month-old stage 13-month-old stage

S§R 0.869 0.906 0.890 0.882 0.3888

S§, 0.131 0.094 0.110 0.118 0.112

dfx 3 3 3 3 3

df, 834 648 513 392 228

F 1901.44™ 2 081.87 " 1383.55™ 976.68 ** 602.57 "

Py, 0.362 0.307 0.332 0.344 0.335

BERAKZZRSR—F &% MG RSP, BR7 AR (P, = -0.031,3%

FROE M R R i R S A R P,
Po,, Py FEMW F it & W H, F, =

Pﬁ i/cii
' o B RGEAR AR F AR (E W0

S§r/(n—m—1)

3)F10 AR dEAe R E(P,, =0.046,4% 3) A 3%
(P>0.05)4h, HAth A % 1 42 R BB E T 1
BRI (P <0.01),

x5 ZEARBERMFRREE
Tab.5 F value of path coefficients

F{H [N 4 i 7 A 10 H % 13 A i
F value 1-month-old stage 4-month-old stage 7-month-old stage 10-month-old stage 13-month-old stage
F, 588.483 9™ 636.969 7 1.092 2 1.946 9 73.296 6™
F, 135.003 4 ™ 24.844 9™ 215.929 8 ** 154.265 9 ™ 18.160 7
Fy 245.699 0™ 27.3519™ 807.085 0™ 287.573 1™ 250.221 1"

BERKEFZEFRELE— 0% Kt
R A R g 3 38 A A B T A Y 2E S
P, BT £ P9 A U5 SR A5 e B ¢ (E A i 25X

Spoim, = «/55,/(;1 -m-1)

c; +c; =2c;,

PO.i_PO./' . v e \
t; =S7'%:45f§'ﬁ W 3 A~ AR 2R B0 B R Y

PEIT R IR 6 s, R R, 10 H i
BREH P, H Py ZHZERANEE (1, = -
0.736 9,P>0.05),13 At Mz &M P, , 5 P,,
ZHZERBE(r, =2.1056,0.01 <P <0.05) , H
Al 38 A28 FR B0 I (R 1) 25 S 2R B T AR I 3 OK P
(P<0.01),

Po. i~ Po.j
*6 HEARBEREERIRBRFITE
Tab.6 T value of path coefficients
i 1A 4 7t 7 i 10 /1 13 1
t value 1-month-old stage 4-month-old stage 7-month-old stage 10-month-old stage 13-month-old stage

To. 05 1.978 6 1.978 9 1.979 2 1.979 5 1.979 8

to o1 2.614 0 2.614 8 2.615 4 2.6159 2.616 6

I, 18.575 4™ 10.322 2™ -8.4284™ -6.6513" 2.1056"

13 14.257 2" 21.727 6™ -15.409 6 ™ -9.046 6 -3.4235™

I -16.779 2 2.796 0™ -5.0356" -0.736 9 -5.440 5"
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2.5 EEREREEZEERST AR (x) WK (xy) A () 0 RS ()

7 A AN 10 H AR () MR B (v) 9 BRI 2 (P <0.01) o 1 % A 4
M EEVER 43502 - 0.031 1 0. 046, ¥R & 3 A A A OO AR o 1) LR A R, T A
YEZAE KB Be 4 RO AR Bt B2 W 50/, 88 10 TR 13 3 %4> M JU) 2 A o ) 4R Jo 2 14 52 i)
W R AR R AR (£ 7). mMHAMAHE &K

x7T HEARESERIERENEESN
Tab.7 Path analyses of the effects of phynotype traits on body weight for 7. ovatus at different growth stages

LIEEX14 HEEM [ £ /1 ] indirect effect
3 PR . 4 : —
. correlations direct effects A £k NS e
stage traits ..
& coefficients(ry ) (Po.:) s X, X, X,
Xy 0.901 " 1.139 -0.238 -0.500 0.262
1 A
i X3 0.828 " -0.521" 1.348 1.093 0.255
1-month-old
X3 0.835" 0.328 0.506 0.911 -0.405
X 0.948 ™" 0.800 ™ 0.147 0. 146 0.001
4 A
Sk X3 0.900 ™" 0.158 ™ 0.742 0.740 0.002
4-month-old
X3 0.080 0.063 ™ 0.017 0.014 0.003
X 0.782 ™ -0.031 0.813 0.359 0.434
7 H
o X 0.836™ 0.422 ™ 0.414 -0.026 0.440
7-month-old
X3 0.899 ™ 0.624 ™ 0.275 -0.023 0.298
X 0.784 " 0.046 0.739 0.372 0.367
10 ;
S X3 0.887 0.455 ™ 0.423 0.038 0.395
10-month-old
X3 0.892 " 0.496 ™ 0.396 0.034 0.362
Xy 0.833 ™ 0.333 ™ 0.501 0. 146 0.355
13 %
A X3 0.833 " 0.179 ™ 0.655 0.271 0.384
13-month-old
X3 0.880"" 0.525 ™ 0.356 0.225 0.131
2.6 BERMERENREEESF NS 10 T I AR R g Y B ) 4 e Ok, 13 T 1R

LA 4 HH R XA e £ RS AR B i s iR (£ 8) . & H
Bl K U2 e KRR IE RIS R Ao E B ERZE AR I 9 o s RO HEAE S 4 KB,
ABGT A DRSS X R DR B B ok, RIPREIRR BN D R A 4 R S il AR 4y
UORAAR = g SRR AR, e K E /R e Irai RS — 2.

®8 HFARESHRIERENRERH

Tab.8 The determinant coefficients of the morphometric traits on the
body weight for T. ovatus at different growth stages

P R 1A 4 At A 10 1 13 A
determinant coefficients 1-month-old stage 4-month-old stage 7-month-old stage 10-month-old stage 13-month-old stage

dy 1.297 0.640 0.001 0.002 0.111

dy , 0.271 0.025 0.178 0.207 0.032

dy 5 0.108 0.004 0.389 0.246 0.276

d, , 0.017 0.009 0.012 0.014 0.013

dy, -1.139 0.234 -0.022 0.034 0.097

dy 0.598 0.002 -0.028 0.034 0.236

dy; -0.266 0.0004 0.371 0.359 0.137
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2.7 SETEXEAAERENTEEER &R
ik 53 4
1A WA 4 A £ B 28 5[] J5 7 1 8 T

BRR/IMKUO 22 > IR K > IR, 7 A g A 10 H
B R > RS > 4K, 13 i A X (el U Ty
P A B TR IR, K /N (K 9) o

®9 SETEXEASERENTERE R BT

Tab.9 Total contribution to credibility R’of independent variables evaluating the regression equations

17

1-month-old stage

4 H#e
4-month-old stage

total contribution

Py 11 1.026 0.758
Py, -0.431 0.142
Py 313 0.274 0.005

7 HE 10 A # 13 A%
7-month-old stage 10-month-old stage 13-month-old stage
-0.024 0.036 0.277
0.353 0.404 0.149
0.561 0.442 0.462

2.8 BumMRLEEIFAE

VIS EREEY QT NTE S i VA DR N
) ARAER, K (x) IR () VO ()
A i B AR Z R [0 5, 43

1 .y = -1.525 +0.749x, - 0. 345x, +
0. 425x, , JHH e i ZECH 0. 869 ;

4 Jis:y = —210.799 +14. 181x, +2. 790x, +
1. 480x, , P P sE B0 0.906 ;

7 HiS:y = - 634,492 +20. 766x, +46. 601x,,
PR g RECH 0.890;

10 .y = —725. 06 +26. 532x, + 50. 987x,
PR e RECH 0.882;

13 H#:.y = — 1298. 545 + 15. 456x, +
13.459x, +81. 721x, , WH e & ZH0N 0. 888,

#HHBRR R K AR s R R 2
JCEME [ H Uy B A B R 4 (86. 9% ~
90.6% ),

3 e

3.1 AEEKMBAESERNERENZ N

AT IR 65 1 7 R A A PR Y AR
REURK 13 Ak B/, X F 22 R A A K
BRI 387 S5 R [l I AR 18 5 R 3 A v £ 5 E
i 1k , A A R 3 RN 5 Y fa i 0k B B R
J SR AR A R 1) R BSORR 22, A A agf B — 2
WOAR S RBCRETH AR, & H IR IR 2K kK.
P e 5 1A o o 22 ) R 4 1 G R A 8 3, TR AR 0
Xof A JBE ) A X o S R RE B BAR [l 05 R ) T
SEREEEAE 85% LA b, ULEA 5 FR AU G FE R AF,
R EEERE 2,

ENGIDER 3 2SI eSO LN AlIEVE S
FEAEZESE o T E R4 R o 2 o i h
3 AR 6 A 1 K22 ( Scophthalmus maximus )

gl f0 R PR 5 R T 22 B O R AT 4 3R
W, 5200 3 i &)y 0 0K B B Y 32 SR S MR 2 4
K AR m AR, S 6 H i i e 2K R KR
. AT 1 R 4 S PR 48 65 % A BT
R R R IR 4,7 i3 13 JT i Nk
AT, SR AT BB 2 A 0T AR K B B Y 4 K
JEfc e, S5 B AR o AT U A R R
AR T 52 0 A B Y T ROTE 25 M RO R 02 i E A
G
3.2 BESWHIAN

HH I3 BT 22 58 81 3 43 B 25 J5 5 7 7K 7= 3 1
BEH EOAADIRGE P (H A R
BRI RMEEEAE T, A RB A 92 S e 722 0 A A8
R RN, HOREAE b 2 0T 0 B B9 Ak Al . A
SRR A B POl P i AR R Tz e A
AHRE AR T T AR 5 4 B 2 b A T
T AN CRE 1E B S e A8 (8] 7 352 5C & i RE R
PEARAH T 23y B AR IR AR T . AR5
25 H I AR N AR B A OC R AR 3L BT
JIEFN 10 ] 88 A~ R 42 4K 0k 14 o &5 1) B #4E T J3
5 -0.031 1 0. 046, A8 . 3% , K| I3 42 43 B
A fewE F B, X 5 RE R X B A b
( Charybdis japonica) BWF 53X 45 R —3 .

NGET 25 B R B, A AR A EOR 1 BT Y
AR S U AR o M el 2R, P e R 2, F 5T
SER BT S (H MO A BORETS BRI, 2
WEE e B 22 1Y 07 202 LA B 28 ) RS o 1 3%
RURH G 205 B B 27K Ak 25 (BAWE
ANAEGN AL B, P Sy 28 AR G AR B2 O O BE 2 LA
BB X AR R A R R . AR 4 ] iR
TR 1 1A 5 M 5T o 22 ) Y R B A OC R 1B 3
(P>0.05) , 5 42 73 A 22 W] 1A g x4 o ¢k f) L
BeAE AR B T A B 2 KT U DL AR R
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F R A AR R B R BRI A% (H AR
P S N7 094 e 75 e B ) A, B SO K
3.3 IIRESHEURXEANEENESEX
e PR ORI R TR 22 000 B A7 7, A W 1RO
[5] (1 PR TR A7 A AN ) o JEE PR A S o X S I A 3k
FER AR A PR R T e e RS
G 8 LA T A AR D AR R A B AR A 45
{FL ] 3 e 5 AR S 0 e DR Y 2o 7 3k ) ] 4
TR HI . BEAh, 18X 3 — PR BE A7 2 7 1 o A
e, L AT RE 23 % HG Al R AR AR IE BB AL
BT BT R 5 A S R R A 3R 0 R 25 5
52 PRIEE KRR, 75 T 5 7 R A S A P LU BT R
A o TR 5 (9 15 b AT RE 23 P ER 58 DR A T 4
FEAR BRI AR GL iR 22, R T AR o B O i A W Y
M A o ) T AR A 4 32 % U T LA e R
FEJE MU/ N R 220 AT FEAE R KM T A A 10
T S 0 1m0 05 07 R S B 1 4 i, R AR Bl 1A
T 0 A B A )R, T L i 4 A
WA 13 H % IR IR SR S TR A R R IR X 1A
R ENERES ALRCR ST I SR iNE (S PN
JETEE . W T 1 B A RO R B R R IR A G
(1) ffenar Jl 4 K 5 0k, LAOsi b TARE &

S 3

(1] XXH. 2L B Rk L g T]. &
= K P2 BE#,2005,12(6) 786 - 789.

(2] KXH, Mk, 20ml. UK 865 18 5 K & B B
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[3] ZEo0|, XOUH, 2L, %. B85 s 6 B i
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(4] &, XXH, 2L 008 8862 3 4> 75 55 B 4 1 64
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Correlation analysis of major morphometric traits and body weight of
selective group at different month ages of Trachinotus ovatus

OU Youjun'" | JI Lei"*, LI Jiaer', FAN Chunyan'’, WANG Gang'
(1. Key Laboratory for Exploitation & Utilization of Marine Fisheries Resource in South China Sea ,Ministry of Agriculture ,
South China Fisheries Research Institute ,Chinese Academy of Fishery Sciences ,Guangzhou 510300, China;
2. College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract: To investigate the effect of major morphometric traits of selective group of Trachinotus ovatus at
different month ages on body weight,2 635 specimens at 1-month-old stage ,4-month-old stage,7-month-old
stage , 10-month-old stage and 13-month-old stage were measured respectively in terms of total length(x, ),
body length ( x, ), body height ( x, ) and weight ( y ). Correlation coefficients, path coefficients and
determination coefficients of each trait to body weight were calculated through path analysis and multiple
linear regression. Effects of each morphometric trait on body weight were also dissected and then the optimal
regression equation was established. The results showed that the correlations among 4 traits ranged from
0.017 to 0. 960, and all reached significant level (P < 0. 01) at different stages except that at 4-month-old
stage. At 1-month-old stage and 4-month-old stage,the trait with strongest direct effect on body weight was
the total length,but that at other stages was the body height. The result of determinant coefficient analysis
was consistent with that of path analysis,and the fitness of equations at different stages was good(86.9% -
90.6% ). It indicated that the major morphometric traits affecting body weight were found and traits for
selection should be considered at different stages, which provided technical parameters for selective breeding
for T. ovatus.
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