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Tab.1 The parameters of eight traits of S. schlegeli at different ages =512
127 # 157 18 H
PEIR traits 12 month 15 months 18 months

mean+SD CV/% mean+SD CV/% mean+SD CV/%
A7 /g body weight 36.28+12.71 35.04 84.90+22.77 26.82 159.44+37.30 23.39
4= /cm full length 12.91+1.37 10.58 16.59+1.35 8.14 20.62+1.71 8.28
#4/cm body length 10.88+1.20 10.99 13.93+1.18 8.48 17.19+1.54 8.95
3k+K:/cm head length 3.65£0.44 12.00 4.72+0.57 12.15 5.64+0.86 15.30
HKFHK/em trunk length 5.52+0.64 11.66 7.16+0.68 9.53 9.00+0.92 10.23
A Fi/cm body depth 3.75+0.46 12.25 4.89+0.52 10.57 5.76£0.57 9.83
JEA%K/cm caudal peduncle length 1.71+0.27 15.48 2.13£0.26 12.34 1.99£0.25 12.55
JFEMii/cm caudal peduncle depth 1.16+0.16 13.86 1.60+0.16 9.93 2.55+0.38 15.00
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Tab.2 Correlation coefficients between the traits of S. schlegeli at different ages

A# months PR traits FL BL HL TL BD CPL CPD

1278 BW 0.957" 0.956™ 0.795™ 0.892" 0.942 0.836" 0.906™
12 months

FL 0.984° 0.819™ 0.928™ 0.9317 0.832 0.902

BL 0.867" 0.929 0.924™ 0.826" 0.895™

HL 0.660™ 0.768™ 0.660 0.724™

TL 0.854™ 0.674™ 0.793"

BD 0.825" 0.893"

CPL 0917

15SH# BW 0.929™ 0.923" 0.681° 0.759 0.903™ 0.700 0.847"
15 months

FL 0975 0.750™ 0.790 0.858" 0.706 0.840™

BL 0.791" 0.798™ 0.846™ 0.710™ 0.836™

HL 0.317" 0.628™ 0.559™ 0.644™

TL 0.697" 0.375" 0.592

BD 0.636" 0.818™

CPL 0.832"

18 A 1% BW 0.896™ 0.873" 0.585™ 0.670" 0.810™ 0.577" 0.697™
18 months

FL 0.957" 0.672" 0.736™ 0.758™ 0.559" 0.632"

BL 0.751" 0.736™ 0.737" 0.554" 0.626™

HL 0.168™ 0.506™ 0.360" 0.416™

TL 0.556™ 0.172" 0.3217

BD 0.483" 0.561°"

CPL 0.806™

e AR (P < 0.01), FIH
Notes: **. extremely significant correlation(P < 0.01), the same below

%3 FEARYFR PR EERN R R E

Tab.3 Eigenvalue and cumulative contribution rate of morphological traits of S. schlegeli at different ages

NGRS ENGDEE 3 i
5= eigenvalue cumulative contribution rate
serial number 127 #% 15 18 7 1% 127 # 15 7% IREE
12 months 15 months 18 months 12 months 15 months 18 months

1 6.993 6.250 5.405 87.41 78.13 67.56
2 0.409 0.781 1.091 92.53 87.89 81.20
3 0.358 0.509 0.775 97.00 94.26 90.89
4 0.109 0.237 0.369 98.36 97.22 95.50
5 0.065 0.113 0.195 99.17 98.63 97.94
6 0.047 0.070 0.115 99.75 99.51 99.37
7 0.020 0.036 0.051 100.00 99.95 100.00
8 2.13E-16 0.004 —4.69E-16 100.00 100.00 100.00
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Tab. 4 The principal component eigenvector of S. schlegeli at different ages

AL ) 5
A ESD Yy principal component eigenvector
months principal component FL BL HL TL BD CPL  CPD

127 % 1
12 months
157 # 1
15 months

2
18 H % 1
18 months

2

0.976 0.985 0.988 0.840 0.903 0956  0.879 0.941

0.961 0.974 0.977 0.761 0.759 0910 0.781 0.911

-0.093 -0.077 -0.058  0.409 -0.624 -0.099 0411 0.167

0.943 0.958 0.959 0.685 0.678 0.835 0.768 0.680

-0.076  -0.161  —0.155 0.098 -0.614 -0.100 0.491 0.631

0.058  -0.050 -0.134 -0.716  0.352 0.036 0244 0.230

x5 TRIAWITRFEMIRE ER S

Tab.5 Principal component of traits of S. schlegeli at different ages

A P FE R O 5% W=ERr
months first principal component second principal component third principal component
12 w1 o o

12 months . MERT
A
1373 k. HERT BT -
15 months
IEA
1838 M. MK T R KRBT
18 months
ATRX A TR WA CEE RS, RITH K. KEMEMR). IsHR@EK., KKk, %

J IV PG SR 2 bR ) A o 2k 21 2 25 /K- 1Y
PR Sl A2 RECCEAEAE . 12 H B A5 A Ak

R A xR T R A B AR 4 B R (0.340
0.314F10.347 ., 0.324), {HY/N T8 3 AR K AR s
Sof A R B TRL S P, 18 A % 4 K A B 0 .
A R (0.498),  H R 3l i 4 K A i 1 119
[ 1E

FETHN AR 1 Sk R B AR B e ) P
ZB, XL DL L R P R AR R A
[ A T BB, 3 I AR B ke BB
R IE AR B IR K . R AEK,
EREUR I R0.116. 0.120F10.248, 34 H k& TE
AR R T A T B ) P R B /N AR R Ry R A
L SRR MR, R E B Eh, 128 8
P K 38 PR v xR B R RD 2 e AR R A K
(0.197), 157 % 4 1 38 Ao A K 0] 1R I o 11 e o
JE e R (0.195), 18 H # 4 i i 1 i X 44 i i
m&mﬁﬁmkmmm AT 145 T 25 M R A
PR R 43 BT A AR A T AR AR R A — B

24 ZtERIVAFEMEL

A 3k 32 2 [0 UA 14 75 3k S0 B S i [ ) R KK
ANEFRMAR, 200G T 12 R @K, R

K. RS AEREMIsSH @K, K&, &
1o R AR = )3k B A 2 KO E IR A AR,
ZZ U H AT B E R R, 3R A H G
Z K FH B 7K - (F=2081.406, P=0.000<0.001;
F=1069.666, P=0.000<0.001; F=812.683,
P=0.000<0.001), 433 &7 1 Fe Al i 77 2

Vipw= —73.265+2.038x,+3.61x,+8.704xs+
9.842x,

Visnw= —166.283+4.861x,+6.256x,—2.827 x5+
15.284x5+13.73x,

V= —259.729+10.89x,+3.582x,+17.664x5+
30.424x;,
A, yAERETR(2), X0 X0 x50 x40 xsFlxs 735
el KL SRR TR R

E2E S| 2N e N BTV EER A UURTE S dR orve LR
Pt [ U1 22 0340 38 B 5 3 7K1 (P<0.01) 42 |1 A i
W, RLE3AS H 7 AR T A 0 Al HE -5 WA
ZE AR (P>0.05), ULBAS SEH0 HET A1 FCF- il
34~ 22 U M ] U 5 A m A A AN AR A R I

3 iR

P VR P il 1 R AR G Ak 20 M T, Pl
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Tab. 6 The effect of three morphological traits on body weight of S. schlegeli at different ages

)41 H
Ay JEEPEIR LEEE ¥ HEZEH indirect effects
months morphological traits correlation coefficient direct effects 5 FL>Y TLoY BLoY HLoY BD—Y CPD—Y
12 7% FL 0.957" 0.219 0.739 — 0335 — 0.292  0.112
12 months
BL 0.956" 0.340 0.617 0215 — — 0.29 0.111
BD 0.942" 0.314 0.629 0204 — 0314 — 0.111
CPD 0.906" 0.124 0.782 0.198 — 0304 — 0.28
15 # FL 0.929" 0.288 0.641 — 0316  —0.053 0298  0.081
15 months
BL 0.923" 0.347 0.598 0281 — -0.056 0.294  0.08
HL 0.681" -0.071 0.752 0216 — 0.256 0218  0.062
BD 0.903" 0.324 0.555 0247 — 0274  —0.045 0.079
CPD 0.847" 0.096 0.751 0242 — 0271  —0.046 0.284
18 H % FL 0.896" 0.498 0.397 0.065 — — 0203 0.129
18 months
TL 0.670" 0.088 0.581 0.367 — — 0.149  0.065
BD 0.810" 0.268 0.541 0.377  0.049 — — 0.114
CPD 0.697" 0.204 0.493 0315  0.028 — — 0.15

®7 TRRAKITFRFPEHESHRAI EREBNRERY
Tab.7 The determination coefficients of morphological traits on the weight of S. schlegeli at different ages
H i T AR

; . FL BL HL TL BD CPD
months morphological traits
12H % FL 0.048 0.147 — — 0.128 0.049
12 months
BL 0.116 — — 0.197 0.075
BD — — 0.099 0.070
CPD — — 0.015
15 FL 0.083 0.195 —-0.031 — 0.160 0.046
15 months
BL 0.120 -0.036 — 0.178 0.052
HL 0.005 — -0.029 —-0.009
BD — 0.105 0.054
CPD — 0.009
187 FL 0.248 — — 0.065 0.202 0.128
18 months
TL — — 0.008 0.026 0.012
BD — — 0.072 0.061
CPD — — 0.042
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Principal component and path analysis of morphological traits of
selective groups at different month ages of Sebastes schlegeli

HAN Huizong', JIANG Haibin'", WANG Fei', MA Haitao’,
HAN Chenghui®, LIU Xiangquan', YANG Jianmin'

(1. Key Laboratory of Marine Ecological Restoration, Shandong Marine Resources and
Environment Research Institute, Yantai 264006, China;
2. South China Sea Institute of Oceanology, Chinese Academy of Sciences, Guangzhou 510301, China;
3. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: In order to research growth characteristics and the effect of morphological traits on body weight of
selective groups of Sebastes schlegeli at different month ages, this thesis analyzed the data of body weight, full
length, body length, head length, trunk length, body depth, caudal peduncle length and caudal peduncle depth at
different month ages, by the methods of principal component, correlation analysis, path analysis and multiple
regression analysis. The results showed that notable correlation was found among all the morphological traits of S.
schlegeli at different ages, especially between full length and body length. The first principal component always
reflects the length and body weight factor of S. schlegeli at different growth phases. However, the second principal
component was different and reflected the trunk length factor at 15-month-old and the caudal peduncle factor at
18-month-old, but was not available at 12-month-old. The traits with strongest direct effect on body weight were
body length and body depth (0.340, 0.314 and 0.347, 0.324) at 12-month-old and 15-month-old, meanwhile, the
full body and body depth (0.498) at 18-month-old. The result of determinant coefficient analysis was consistent
with that of path analysis. The growth rate of traits and effect on weight selected traits were not the same because
of the different growth stages of S. schlegeli. We proposed that the body length and body depth were the target
traits for selective breeding of S. schlegeli at 12-month-old and 15-month-old, We should pay attention to selecting
full length at 18-month-age to improve the accuracy of breeding projects. The research provided theoretical
evidence and technical parameters for selective breeding of S. schlegeli.
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multiple regression equation
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