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IR EaERESHESERORESES T

xR o EHEEY EFBBE' Ok#wzE' E X' O3 @Y xEE'"
(. MEBBFRBESHENRE IWEREBFAESBEESSEE WE 2640065
2. MR SE MR i 201306)

BE N AR 5 K T 8 (Sebastes schlegelii) £ & A A Mok 5 i & o A o M X = Rk F B
W ZRME, LHEVRE 8 ARFRPEHEBFERALT FR.BENZXZALT LA B RAFENL,
KR FRALEI 80 B4R E T HIEEY, gf 11 MAMRIEF(Em): 2K X)), HKX).
EEG). kKXK). BKXs). BEKX). BAEX). TKX). ETKX). BENX). RJE
}&mm,mm AR AR ERIEEDN 2 M T AR P = REFTHERNBSER SRR E
WP ERHEATIIN., £RET, ZREFHER 1 MSUERSEMENEXRXREEREF K
F(P<0.01) £ & K-F(P<0.05), BETH, Fi. Fp REVERE K T K xR E B @45 2 33k 2 )
B EKF(P<0.01); F3 R BERE BT K XA & HEAZ R Bk 2R B ZEKF(P<0.01), KAZEF
EHFEBIT REFHEVSUEREERMENZ THEE T, Fi: Y=47.383+17.097X:+
7.308%o; Fa: Y=—34.615+15.779%:+3.901Xo; F3: Y=—54.496+21.966X5+7.283 X, 7 5 5% Bk & /- #r ¥,
REFHBENESHARRNXRBREANRAFRE—EZR, EZREERREXKERT
A 3 MR B T . akfkK, FIREW, 2HANM T ERIANTHERRENEZELSER
HAR, BEAEZRBEREAGLHEHTZR, 2 TEE-REFTHEAFFINE —FEERB K
B, RHASZY K ITH - RETHAKFTENREIENHAMER., AR THEKRFHET
W& ey RS E B,
KR O K PAMR; RRE; BESN; KEXBKE; ZREFHE
FESHES $965.399 XEEERIREE A XEHES  2095-9869(2019)05-0117-09

TER S Fh, XA FEPRIE R AOCHE 2 iE sk B okl RSRER B K SR N R, Bl &
HEAT N B RO BAREL B E  RR AR SRR BURZE, MR ASHRAEN = EAEsh s, T
VR BAT EOWPE R AT B R, SRR e T MR B G, DL, FESRR SRR A S RO
HE A E [0 e R0 AR AR, (B BT MR a0 AR T R 2T A TR, Sl AR R AL
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2 R %40 &

B A MKk R ECS w7113 & 201 §F A (Akintunde,
2012), JTLAIE AR50 M o] DL o 38 42 RO UE [ 48
R RS 5 22 TR A B AR L TRV F DL SR F R
AN, SEAR AT IR HER . LSRR, BTz
T K ZE6F (Scophthal mus maximus) (£ #1424, 2008) .
FE % (Siniperca chuatsi) (FE IR #E45%, 2018) A B IR
(Exopalamon carincauda) (Z=7£4%, 2012) ., #F3CHA
(Meretrix lamarchii) (FK3mH4E, 2014)4 Z Rk =5
PrEfh, 20 tHed 80 4FAR, XBH e (1982)4 K (456
BREE M AT, XA BRI T R | 155
FREAR . IEREEILAS, AT LR AR 2 AR AR LR
A BCREAE S SR R, B SCIe B . i LR
RERFER RN, kg HASEEXT A 285 . 328 %
ARy E A, ) N TRENE . E Bl R
F IRV FNPEARAR VA 5 (FMIRE LA, 2012; BB
4 2010).

VF FCOF-filh (Sebastes schlegelii), B FRBAE, HE
fifi ) H (Scorpaeniformes) . fifif}(Scorpaenidae) . ~F-fil
J& (Sebastes), Ve Il i i IC 2 B in A= a2, 7E v [E
AN/ AV eSS = W N R B S 2 P 5 B o ]
Gmgam2m® PLEA ISR At i

Wik B FRE R SR A, RO IR E AL T T
T8 144 5 R PN A6 5 B ) AR D T RN T3 T AR AT
PRUEVE [P S 0l A (R & J . BT, A RIFIGF
il VEBF 7 AP A BT 2 AR TR R R (R I A,
2014), 2 FHRICIF & (Ma et al, 2015) . BEAA AL 45
BTG FHAE, 2018)5% 0 HAT, >R A AR MK (3 G Kk
JEE 3 BT R VF EF- il PR AH DG PRI 78 R DL AR IE o A B9
R I AR FK A OCHRFE 3B 2 Fh 7 e/ [T il —
REEFRERD 11 ASTE AR5 4R BT 18 A AH X OC FR i
PPN, N — P IO il 7 R LA 2R 2 1 B AR
TR PR, DU R & 2805

1 HEEH%
1.1 SEIedfal

AFBL N 2005~2017 4EFEMH & ZR AL R
B RS LR B B AR R 5k B 4 A 1Y 7 bl
SLIF R T POl — R E TAE, 2005 4FH %
RO R B AE R o R B AREEE N T kA
HaZ R, 2006 FFE BHANET T 1 10(F),
2010 451 2016 4313 F 3 RS 15 7 M £ - Tth Ll
HBEWEEFERE R, SBERESQ2014), 55T
ARSI RN R RIEF T 2 R(F) . T 31R(F),
2017 AFEMAY, FEMFERNEERET, o

BE 8 HIE, HBIMN=ACEBEREAR P REYLEEE 80
{MﬁuA@%%ﬁ:%ﬁgwyéﬁMm%kmg
HEG) . KX BRX) . B X) . BihE
(X7) . WK (Xs) . KT (Xo) . HBRAR (Xi0) FIHR J5 3k K
Xi)o HHETFTRPHREERTE, FHfE 0.01 g; HAh
TES VMRS 2 B RAA R, 11 Tmage T #4101
i, K= 0.01 cm,

1.2 HHAE

121 @B ffiFH] Excel 2010 %% P& &%
PRANAR T IR, St SR R RAE . B/
i, FIE . trifEE . BRABERMSH FIAK
4 SPSS 17.0 ZEA-PRAR B HEATAH SR 0B, FERBIPE
PRAOC B FE i L, FIHZ B3 TS @%ﬁaﬁa
XA Z T A 0T, S 2Tl R

R ALYSEN S er 3 n - NE RS oo ISk E%ﬁ%

REL, 0, AR RS R %ﬁﬁﬁ%
TES VR Z (B A 5 R 8K, S TSR A SRR i 4 e

EREC PR AL R YeE Rk, IHRTAES R
Wright(1921), BARARITF .

L 7 R =1y, <P, (1)

PUE R, =P, 2)

L6 E R B dx,-xj =2rx1_Xj X Px,- Xij (3)

A, o, AIEATEAR X Al x BIRIAISC R L, B
YRR x5 XA R A, B AR x XA
AR R AL
122 K& XRBEEHH H R FC Ol T2 25 MR
AR BT R TR], PR B e AT e g, B
I, AR UK E IS HFH X, 11 MRS
NHBFFH) X, i=1,2, 3,11, RAARHEZE B 5G
BAGIEAT IR NI AL B, S 8N (4) . HRIE K (O BEE
ARG, K 11 ADMIEEHERAR TN — KRS,
Z: BN Z(S)FI(6) T K (0 IR R BRI G B, e
Bl A IR JBE ) /N Ol B A B 5 A% S IR
() DR, DT S AT 5 TR 2 RO R J 1) o 2
P8, BRI E 22 B R . (1982) MHOCAKNT -

X (k)= X;
X = X0=% )
5 (ko = TnXa () - X/ (k) + pmax| X () - X{| - o
' | X4 (K) = X/ (k)| + prmax| X (k) — X/ (K)
7 =35 (k) ©)
nio
Forf X (K) ER AR . X, R [l — eIk
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PIE, SFRE—MIRIREZE, X/(k) RRyAHE
AIEIRE - S (K) TR IKEOCEE R AL, p ROR B HER B (o=
0.5), max|Xg (k)= X{(K)| Fl min|Xg(k)— X{ (k)| 7355
TR TS HO A B 45 A 5 44 3ok 25 (8 R () e K AE A e /)
B, 7 R FIFH X XS P X, 1o,
BER/NHW 7 5 S 2RI HET .

2 RS9

21 BERESERERENERSW

VIt — Q% 3 RO B 25 PR IR 3R B S B A
1o, =REFHET, KRR 5 R B R

K, AR 22.71% . 24.28%F1 18.84%; ALK f)7AF 5
BN, A9 9.32%. 9.70%F1 7.85%., &IE

AR A B 5 A B AR O R AL R 2, HOE S MR
(i) K A5 4 ot s ) 1) R G 2R 5508 B Bk 2% /K 7 (P<0.01)
o i K (P<0.05), —ARIE B R T 2K R K 1)
AH AR B K, A DG R 503 510 0.985.0.984 F110.972,
AR e X AR I P A Dk i v, R AR 5 A 1 22 ] R A
K ik

R 38 428 43 BT it B 5 T 2 M RO J5 it Y
WARRE, 45BN 3, 2 BFEERR T, %Ufi%_
BAEBA D ENERER, FAH F R E T
S 8 2 KT B AR R T 2 ARk Eﬁ%‘«ﬁﬁé%

*1

Bk 0,662, 0.336 F10.756., 0.245; FAURE T
e KRR R 2 DR, R RECh
0.683. 0.317, = ARZE T HEM MY 1A & XA 0T 2 1 B 422
VBRI (AR L 1T DA iR 2 5 4 o 2 119 2 22
HZE, MK TR F, . F) MBI (F3)2 AR A 5
YA B AR TR T A o £ ISR R XS
PR A P R AR 40 —ARKE B R IR B0 00 1)
e TE ZR ORGP bR R A ] e s R B =2 R A3 G
0.936. 0.943 F1 0.893, ¥IKT 0.85, EHFMWIFT
STt AR 5T ) R EIR A HAR I WA AT

22 SZuOEPAAEMET

SR B MU A 773, S B R R I 2 5% i A d 35
AR, N ROl = AR R Z ST =y

W -

F f8: Y=-47.383+17.097X;+7.308 %,

F,f8: Y=-34.615+15.779%;+3.901X,

F3f8: Y=-54.496+21.966X;+7.283 X

o, Y IRF R (2), Xs. Xe Al Xo 435 KA 25

(cm), BB (cm) MK T4 (cm), XL IcH K R A

A A R BT E R R (R 5), KRR W

7K (P=0.000<0.001), 15 & 37 (1 22 6 8] H J5 B A4

RCRB WS . X 2o 5 R F-R g

(F 6), BT FER I Rk 5 i 2 7K F-(F1=248.991,

L2
T2,

VPR T = ik B BRI B IR RE G R

Tab.1 Phenotypic parameters of various traits in three-generation breeding groups of S. schlegelii
g F, F, F;
O RO RN BRI B RO B S AR ROl i MA BhIE 55 R
Max Min  MeantSD CV(%) Max Min Mean+SD CV (%) Max  Min MeantSD  CV(%)
X; 1643 935 13.173x1.244 944 18.67 11.59 13.947+1.372 9.84 19.95 12.59 15.622+1.265 8.10
X, 1375 793 11.218+1.046 932 1582 9.83 11.844+1.149 9.70 16.90 10.51 13.294+1.044  7.85
X; 463 249 3.825+0.384 10.03 579 331  3.968+0.406 10.24 5.54 3.72  4.50240.441 9.80
Xy 457 269 37930385 10.15 547 296  3.954+0.515 13.01 532 328 4.467+£0.462 10.34
Xs 5.10  3.01 4.023+0.425 10.55 544 3.19  4.255+0.488 11.46 6.57 391 4.861+0.526 10.82
Xs 261 1.17 1.780+0.275 15.43 251 1.42 1.944+0.247 12.72 3.06 147 2.114+0.326 1541
X; 143 078 1.087+0.131 12.04 1.62 0.86 1.128+0.122 10.83 1.78 1.03  1.307+0.138 10.57
Xy 137 057 0.838+0.161 19.20 1.53  0.58  0.894+0.187 20.96 1.45 0.52 1.017+0.191 18.79
Xy 423 198 3.181+0.382 12.00 527 073  3.297+0.509 15.44 464 283 3.737+0.420 11.25
Xy 1.06 0.69 0.879+0.090 10.23 1.28 0.61  0.904+0.130 14.41 1.38 0.80 1.000+0.112  11.16
X 254 127 1.900+0.216 11.37 2.60 129  1.998+0.259 12.97 272  1.73  2.242+0.229 10.20
Y 79.19 1492 38.854+8.823 2271 9091 27.30 44.994+£10.926 24.28 103.56 40.29 59.787+11.263 18.84
e X 2K(g); Xo: HK(em); Xs: ME(em); Xo: kK(em); Xs: BRK(em); Xo: B (cm); X;: EAE (em); Xs:
W (ecm); Xo: HETH(cm); Xio: BRF(em); X;: HRJEk{(cm); Y: ), FHE

Note: X;: Total length; X,: Body length; X;: Body height; X,: Head length; Xs: Tail length; Xs: Caudal peduncle length; X;: Caudal
peduncle height; Xg: Tongue length; Xo: Trunk length; Xo: Eye diameter; X;;: Head length behind the eyes; Y: Body weight. The same as

below
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Tab.2 The correlation coefficients and significance test on phenotypic traits
PEE AL Pk
Breeding . Xi X, X3 Xy Xs Xs Xy Xs X9 Xio
generation Traits
F, X,  0.893"
X,  0.897 0.985"
X; 09197 0.933" 0.939"
X, 0.752"° 0.807" 0.854"" 0.838"
Xs 07137 0.859™ 0.829™ 0.735 0.581"
Xe  0.428™ 05157 0.530™ 04017 03637 0.595"
X, 0.7717" 0.818" 0.812"° 0.8217° 0.704" 0.701" 0.420""
Xs  0.683™ 0.780" 0.815” 0.765" 0813 0.533" 0.436"" 0.559"
X,  0.870"" 0.884"" 0.877"" 0.866"° 0.673"° 0.724"° 0.442"" 0.723" 0.725"
X0  0.472" 0.485™ 0.542 0.5617 0.567°" 0.263" 0.237° 0526 0.455" 0.409"
X1 0.598™ 0.722"" 0.728"  0.670 0.760"" 0.625"° 0.338" 0.682"" 0.6017° 0.516" 0.414"
F, X, 0827
X,  0.828" 0.984"
X;  0.8917" 0.915™ 0915
X, 0.6257 0.7157 077177 0.684™
Xs 07727 0913 0.894™ 0.833" 0.602""
Xe  0.549" 0.7117 0.704™ 0.632"" 05037 0.726"
X; 07177 0.852"" 0.8117 0.794™ 0.443"" 0.806™ 0.681""
X¢  0.428" 0.535™ 0.593" 04807 0.794" 0.426" 0.338"" 0.313"
Xo 07717 0.834 08107 0.843" 04717 0.718" 0.534" 0.7477 0.329"
X0 0.258" 0.396™ 0.460" 0.334™ 0.507"" 0.388"" 0.250"° 0.214° 0386 0.283"
X, 0.680"° 0.706™ 0.748" 0712 0.7317 0.665"° 0.540™ 0.477° 0.529" 0.501"" 0.483"
F, X, 08617
X, 08677 0.972"
X;  0.898" 0.857 0.863"
X, 0580 0.642" 0.725" 0.676"
Xs  0.735" 0.853" 0.889" 0.754" 0.451°
Xe  0.795 0.676" 0.719" 0.755" 0.535 0.798""
X; 0760 0.828"" 0.860 0.7117 0413 0.779" 0.625
X¢ 0370 0.428™ 0.602"" 0537 0.7317°  0.428"° 0.304" 0.215"
Xo  0.750™ 0.789"" 0.879" 0.705™ 0.467" 0.6277" 0.564” 0.600" 0.561"
X0  0.2417  0.522" 0.408"" 0.548" 0.617°" 0.520"" 0.492"" 04257 03957 0.418"
X 04077 0.484™ 0.6097 0.518" 0.665" 0.592"" 0.558" 0.454" 0.428" 0.564" 0.373"

W THRIRAR G B3 (P<0.01), "FIRARSEHE I3 (0.01<P<0.05), FIH
Note: ** denoted highly significant difference (P<0.01), " denoted significant difference (0.01<P<0.05), the same as below

®3 HESMRMEREF MEBES
Tab.3 Path analysis of the effects of morphological traits on body weight

HEE AR PR P SE Y4 BIREEY Mt [Al4EE AR R4 Indirect path coefficients
Breeding generation Traits  Correlation coefficient Path coefficients  Total X3 Xy X

F, X, 0.919 0.662"" 0.291 0.291
Xo 0.870 0.336"" 0.573 0.573

F, X5 0.891 0.756"" 0.206 0.206
Xo 0.771 0.245" 0.637 0.637

F; X3 0.898 0.683"" 0.239 0.239
Xs 0.795 0.317" 0.516 0.516
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Tab.4 The determinant coefficients of morphological traits on the body weight
YA PR YLE ZEL Determinant coefficient s R EL
Breeding generation Traits X, Xo Xe R

F, X3 0.438 0.385 0.936
X 0.113

F, X3 0.571 0.312 0.943
Xo 0.060

F3 X3 0.466 0.327 0.893
Xs 0.100

#5 WEVEAREFRERERREHEZHEE

Tab.5 The significance test of partial regression coefficient and standard partial regression coefficient

TEH AR Gy fi 21 )9 25 5 (+£SE) T v fi [ 1 2 K M
Breeding generation Variate Partial regression coefficient  Standard partial regression coefficient Sig.
F; H#( Constant —47.383+4.372 0.000
X3 17.097+2.158 0.662 0.000
Xo 7.308+2.058 0.336 0.001
F, HH Constant —34.615+4.170 0.000
X3 15.779+1.740 0.756 0.000
Xo 3.901£1.927 0.245 0.000
F; # %L Constant ~54.496+9.744 0.000
X3 21.966+2.487 0.683 0.000
Xe 7.283+2.673 0.317 0.000
*6 ZREEAARERMAESHILE
Tab.6  Analysis of variance of multiple regression equations
i A AL i BEHE HmIE MY FRRE @
Breeding generation Model SS df MS F value Sig.
F [fJH Regression 8939.877 2 4469.938 248.991 0.000
5% 7% Residual 1382.320 77 17.952
&t Total 1032.197 79
F, [5JH Regression 4943.350 2 2471.675 157.772 0.000
587 Residual 1206.290 77 15.666
BT Total 6149.641 79
F; YR Regression 6549.478 2 3274.739 72.631 0.000
3% 2% Residual 3471.725 77 45.087
St Total 10021.204 79

P<0.001; F,=157.772, P<0.001; F5=72.631, P<0.001),
DA A 58 8 7 A9 128 G- il =R B R IR £ e a1
FRE A A AR R B, I TS BR R o
23 EBERSUEREERENKEXEKESH
VBl — AR 3 B BRI A0 T2 S MR 5 R B 1)
TRAO B R BORIK GO BRI 7. % 8, KA KHE
ZEIMER IR A 0.745~0.866. 0.764~0.866. 0.705~
0.793, KJi & 5 A MR A S5 B R/ NHEF RN -

s> K>R KSR K> B E>E K> L K>IRE
KRS S B S IR (F)) s R ms>E K> KK T
K>BR>EMESRGLK>SLKSEME S KSR
7(Fy); WEsERKs>akKsEnms RS> BE
KRS KSR SR G KK (Fs)o bl An, =48
TEH BER 08 R R 5 A 5t 1) G R B AR —
225, (A=A AR T 5 TR S IR 9 ST B R/ NHERE
" 3 PP RRY R . 2K R K, BieE SRR
1 56 B B 14 5% 155 (0.8660 . 0.8663 A1 0.7932), 1iHH4F
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Tab.7 Grey relational coefficients between each morphological trait and body weight of S. schlegelii
ik F F, F;
P TR MR Bl ROAE ROME B2 RAR ROME B
Max Min Mean+SD Max Min Mean+SD Max Min Mean+SD
Xi 1.000 0.621 0.855+0.096 0.994 0.512 0.861+0.095 0.997 0.559 0.778+0.110
X2 0.993 0.571 0.853+0.094 1.000 0.517 0.862+0.090 0.996 0.526 0.789+0.117
X3 0.988 0.600 0.866+0.093 0.998 0.519 0.866+0.097 0.992 0.544 0.793+0.109
X4 0.995 0.426 0.791+0.124 0.996 0.449 0.815+0.117 0.995 0.385 0.735+0.151
Xs 0.997 0.458 0.810+0.128 0.998 0.558 0.851+0.106 1.000 0.455 0.768+0.139
Xe 0.987 0.438 0.746+0.137 0.982 0.468 0.791+0.114 0.977 0.357 0.744 £0.138
X5 0.999 0.535 0.822+0.124 0.999 0.475 0.840+0.112 0.997 0.455 0.775+0.145
Xs 1.000 0.344 0.782+0.144 0.978 0.457 0.784+0.132 0.996 0.364 0.712+0.172
Xy 0.999 0.333 0.840+0.115 1.000 0.476 0.860+0.108 0.989 0.463 0.753+0.128
Xio 0.998 0.414 0.745+0.146 0.990 0.333 0.764+0.137 0.995 0.333 0.735+0.179
Xi1 0.999 0.432 0.786+0.138 0.996 0.547 0.824+0.117 0.990 0.342 0.705+0.152
*8 ITRIEMBHASMRNIKREN KRG RKE
Tab.8 Gray relational degree of each morphological trait of S. schlegelii
T F; F, F,
A S el S F el S F
Relational degree  Relational order  Relational degree  Relational order  Relational degree  Relational order
Xi 0.8551 2 0.8612 3 0.7778 3
X, 0.8533 3 0.8622 2 0.7892 2
X3 0.8660 1 0.8663 1 0.7932 1
X4 0.7911 7 0.8154 8 0.7348 9
Xs 0.8097 6 0.8512 5 0.7680 5
X 0.7462 10 0.7908 9 0.7436 7
X 0.8216 5 0.8397 6 0.7750 4
Xs 0.7819 9 0.7842 10 0.7120 10
X 0.8396 4 0.8600 4 0.7533 6
X0 0.7453 11 0.7641 11 0.7355 8
Xi1 0.7861 8 0.8239 7 0.7045 11
PGPty = A 75 A 1) 4% 1 3k — P DR R AR J5 2532 i) f@filﬂ%ﬁ S R B2 ] Y 9 AR (Yicel, 2004). i
S JNE P A T LUK PR A OG5 20 SR B T AN ] 3
L U\fl‘ﬁf”@% PEARIA) L2 56 R o A8 1o i A2 53 B F
3 Wig Z IR T A B R BIER, HE— 2 ST
31 HETESAGEEEERAERSEEEN L Z e IH I, AR F R R 51

BESW

A o i K R Sl AL R Y B HARPEIR, 24
PS5 B AL 0 T RIS 3 e X AR T e ) 0 e LA S
PRAL Ve T WU B AR, BER R Zhl e Tk S AR R
A 2 1 ey 1A H At 25 P IR 2E 4 1] 422 7 128 (Okamoto
et al, 2006), AR LR, KSR SR
A TE R 3 (P<0.01) Y I 3 (P<0.05) 1) 3 AU AH ¢ 56
2, (HFRIH SR bR A AR A R0, BT U RE1E

2R, FyR P AR S AR T, Fy AR A
R . sEESEEEQ016)X 12 A1 15 H I VF T
i T 285 P R OGT % I 8 118 5 T R 2 B, PR IR 15 S 52
M) 4% J55 £ 1) 2 LA PER L TAHIF 5 Hp s i 4 55 2 119
FEIEBMRA IS, 0T eI A [F] H I 52 i K 5 i
IS @ﬁrfiﬁwMﬁmﬁﬂrfWWL A1)
AR SR o X1 R4 (2008)F 5T 13 H 18 F1 20 H i
EOPNE RiBi 7 i%ﬁ%ﬁ%%mkﬂwﬁﬁwﬁg
M) 2 5 K. Ibe B AE (2015) B 9T BE A 6
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FHAE: V7 FCF- il (A B a5 T8 S MR A AR AE S A7 123

(Oplegnathus punctatus) % F1., 4= XHA 12 1) B 1% 5
Wi i K, TASHIFSE ST # W 25 1A ], 5 5 & AR,
Al AR | P S R BB I T E R EE 4
BTBS, 4 [ AR S XA AR St 14 B e o 2R 50 8 7 7 A [
PLE REA B Y d=0.85 B, R AR AR B H
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Phenotypic Analysis of the Main Morphological Traits and
Body Weight of Black Rockfish (Sebastes schlegelii)

LIU Yang'?, HAN Huizong'", WANG Tengteng', ZHANG Mingliang',
WANG Fei', SUN Na'?, JIANG Haibin'"

(1. Shandong Provincial Key Laboratory of Restoration for Marine Ecology, Shandong Marine Resource and Environment
Research Institute, Yantai  264006; 2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306)

Abstract Black rockfish (Sebastes schlegelii) is an economically important marine fish. Our team
constructed a three-generation breeding population of Sebastes schlegelii by combining population
selection with family breeding. In order to understand the phenotypic correlation between the main
morphological traits and body weight and the differences among the three-generation breeding population
of S schlegdlii, the body weight (Y, g) and eleven other morphometric traits (cm), e.g., total length (X)),
body length (X;), body height (X3), head length (Xy), tail length (Xs), caudal peduncle length (X¢), caudal
peduncle height (X;), tongue length (Xg), trunk length (Xy), eye diameter (Xj¢), and head length behind the
eyes (X;;), were correlated on the three-generation continuous breeding population of 8-month-old
S schlegelii. Path analysis and gray correlation analysis were conducted to define the effect of major
morphometric traits on body weight in the three-generation continuous breeding population. The results
showed that all the correlation coefficients between morphometric traits and body weight achieved highly
significant levels (P<0.01) or significant levels (P<0.05). The results of path analysis showed that the path
coefficients between body height and trunk length were highly significant (P<0.01) in F; and F,. The path
coefficients of body height and caudal peduncle length were also highly significant (P<0.01) in F5. The
multiple regression equation between the morphological traits and body weight for the three-generation
breeding population were established as Y(F)=47.383+17.097X5+7.308X9, Y(F;)=34.615+15.779X;+
3.901X, Y(F3)=—54.496+21.966X;+7.283Xs. The results of gray correlation analysis showed that there
was a certain difference in the size and order of the gray correlation between the body weight and
morphological traits of the three-generation breeding population. However, the grey degree between body
weight and body height, and the total length and body length, was the highest. The morphological traits
affecting body weight were found to be different by two analytical methods, and there were obvious
differences among the three-generation population. The first controlling trait was body height, indicating
that body height is a predominant morphometric trait affecting body weight. This research may provide an
essential reference for determining the measurement index of S. schlegelii in selective breeding.

Key words Sebastes schlegelii; Morphological traits; Body weight; Path analysis; Grey relational
analysis; Three-generation breeding population
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