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fig , ) 20
fi
, fi
(Nandakumar et al, 2004),
(Scophthalmus maximus) (Chen et al, 1
2007) (Paralichthys olivaceus) (Liu et al, 2017) 1.1
(Cynoglossus semilaevis) (Liao et al, 2009) fil
1 2
QTL , (2005 , R) (2007
fihy , 0),
EST , , 2006
(Yasuike et al, 1 (R-Fy), 2008
2013; Ma et al, 2015; , 2015), 1 (RC-Fy), 2011
( ,2012) 2017 2 (R-Fy)
, 3 (R-F3); 2013 2017
2 (RC-Fyp) 3  (RC-F3),
, 2017 ,
30 60 90 120
, (Hartl et al, 1997) 3 , 100
, 1600
(Gamfeldt et al, (2014), )
2007) , ( fi} )
, Appleyard  (2006) 1.2 DNA
4 32, 256
, , 70% , =20
13.9%—28.0%, DNA -
, - 0.8%
(2015) , NanoDrop OneC
, , DNA 50ng/puL
fifh 1.3
s (2015) 20 ,
fih 17 , 9 )
, ( , 2014; , 2016),
, fiy ,
, 2
PCR 25uL, 17.8uL
fih ddH,0, 2.5uL 10xPCR Buffer (Mg®"), 0.5uL 10mmol/L
dNTPs, lulL, 1U Taq ,2uL DNA
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1 94 Smin; 94 40s SPSS 17.0 , ANOVA
40s 72 Imin, 35 ;72 10min, 4 Duncan’s
PCR 8% AGR SGR ,
, 10bp DNA ladder , P<0.05
s Bio-5000 PLUS PopGene32 8
Gel-Pro analyzer 32 V) (N,)
(H,) (He) ),
14 (Fis) (Dy); Cervus
fih 3.0 (PIC); GenePop
(absolute growth rate, AGR) P Hardy-Weinberg
(specific growth rate, SGR) , , P<0.05 ; FASTA
AGR(g/d) = (W=-W)/(T»-—T)); (Fs) (Nm);
SGR(%/d) = 100x(InW—InWy)/(T—T}) MEGA 7.0 UPGMA ,
/A T , NJ UPGMA
Ty
x1 FRIEMIZEHEERANELAER
Tab.1 Sample information of eight populations and families in S. schlegelii
R figh c fif
R-F, x4 RC-F, x
R-F, 2 RC-F, 2
R-F; 3 RC-F; 3
&2 IFRT 8 20 XTI E S FFIHFHE
Tab.2 Characteristics of 20 pairs of polymorphic microsatellite markers isolated from S. schlegelii
(5'—3") () (bp) GenBank
F: TGGAACCGAAGGAAGAGT
HIJ2-28 (TG)IE']L(GCGT 62 163 KM079278
)3 R: CTGCCATCATGGAGGAGA
F: GAACTCTTCTGTCTACGTCCAG
HI3-11 (GGA)(GGCy 62 148 KM079279
-+-(GGA); R: TGTCTTCAATCTTGGGTGG
F: TTGCAGACAGAATAAAATTCACGG
HJ6-19 (GT)1o 60 114 KT260128
R: TGGCTTTACAACCATATCACTCCC
F: GACGAGCTTCTTCCCATCAGG
HJ6-23 (TGC)yo 60 140 KT260129
R: TGACCACACCATCACTAGAAGAGC
F: CAACCCTCACTTCTGACAGATTCA
HJ6-25 (GT)13 60 140 MG001942
R: CTTCCTATGGAGCCTTGGATTTCT
F: AAGGCTTTAGGGGTGGTTAGTCTG
HJ7-13 (CA)y 60 142 MG001943
R: TCACCCTCTAACACGCTCTCTCTT
F: TGGTGTGAATGCTAACCTGCTAAC
HI7-62 (TG)16 60 152 MG001944
R: CATGCAGCAGATCAGTACCTCTGT
F: CTGTGAAGCCACTGACTCCATTTA
HJ8-9 (GTn,y 60 132 MG001945
R: CCAAGAGAGACATCTGGACAGTCA
F: AGTACGACAGACTGCTGGAGGAAC
HJ8-11 (AC), 60 152 MG001946

R: CATCTCTGTGCATGGCATCATT
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(5'—=3") () (bp) GenBank
F: GCCTCTGAAACAGCATAGACATCC
HI8-12 (CAG)s 60 121 MG001947
R: ATAATGAGCCATTGCATCACGTC
F: AGACAAAGTCACGGGAAAGTGAAC
HI8-45 (TC), 60 141 MG001948
R: GGGCATTCTGACAATATGACTTCC
F: AGGTCATTGGAAAACGGATAATCA
HI8-83 (TAGA), 60 133 MG001949
R: TGTCTGGATAACCTGCTGCTGTAA
F: CACCATCACTTCCACACTTACTGG
HI9-13 (AC)o 60 120 MG001950
R: ATAACTGCGAAGCATGTGTGTGAT
F: TCTGTGGTTTCTCAATTTTGGGTT
HI9-83 (AGAT); 60 155 MG001951
R: GCTTGGATAACCTGCTGCTGTAAC
F: GACTCTGGTCTCTGGTCTCTGGTC
HI9-92 (CTG), 60 150 MG001952
R: ATCTACCGTGACTGCAGCTCATTT
F: TTGGAAAATGGTGTGCCCTATAAC
HJ10-13 (AGAA), 60 159 MG001953
R: AAAAAGGATGTCTTCCATGAGCAC
F: TATTCACGTTTTCTTTTTCACCGC
HI10-20 (TG)ss 60 144 MG001954
R: AATATAGATTTCTTGGATGGGCCG
F: TCTGATCTGTCCCTATCCCCTAGA
HI10-24 (AC) 60 113 MG001955
R: TTCGAATAATCTAGAAAGCAGTGCG
F: GACCTGAACATCTCCATGTGAGTC
HJ10-36 (GACAG); 60 159 MG001956
R: AAAACTTTTCCATCTCAGAGTTTGC
F: GTGGTAAACAGGCTGATCCTGAAA
HJ10-56 (TG)i> R: CACAAACAAACTGTTGAGAGGACG 60 158 MG001957
) 2 HJ8-83
fi
2.1 fih 3 20
fif 398 5
8§—35 19.90,
l(a—e) 1 , (D) 120 , HJ7-13  HI8-12
, R-F; 3.1471—8.5460, 6.2981
(P<0.05), R-F; R-F, 21.59% (H.) 0.3190—
6.89% 4.92%, RC-F;  RC-F, 30.99% 12.09% 0.9610 0.7230—0.9360,
11.70% 3 2 0.6780—0.9300
, (2)4 4

s R_F3
RC-F,
R-F; RC-F,
R-F;
2.2 fith

20

18.77%  26.78%;
14.47% 11.29%

(Ne)
C(6.6488) R-F(6.5465) R-F5(3.3845) RC-F,(3.0611)

R-F5(3.2616) RC-F5(2.9849),

(P>0.05),

R-F, RC-F, (P<0.05),

(P<0.05) (3)

(P>0.05)

2 3
(He)

R(7.

9598) RC-F,(6.7950)

(P>0.05),
(P<0.05)
R(0.8716)

R-F,(0.8409) RC-F,(0.7974) C(0.7912) R-F»(0.7001)

RC-F»(0.6598) R-F3(0.6527) RC-F4(0.6315)

(PIC)

R(0.8418) RC-F,(0.8071)
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Fig.1 Comparison in body weight (a), length (b), body height (c), AGR (d), and SGR (e) for the 4 breeding families of S. schlegelii
: (P<0.05)
R-F(0.8061) C(0.8050) RC-F,(0.7984) R-F,(0.7485) RC-F, RC-F; , R , RC-F;

R-F5(0.6580) RC-F5(0.6472) N, H, PIC :

R R-F, R-F, R-F; R(C) RC-F, - R(2.1797)
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2 HJ8-83 fify 8
Fig.2 Electrophoresis patterns of primer HJ8-83 in the 8 populations of S. schlegelii
:M  10bp Marker; 1: R; 2: C; 3: R-Fy; 4:
RC-Fy; 5: 2  R-Fy6: 2  RC-Fyp 7 3  R-F3 8:
3  RC-F;
*3 HRTH 20 MHDESIMRIBEEFRITHER
Tab.3 The genetic statistics of 20 polymorphic microsatellite markers in S. schlegelii populations
n A N, H, H, PIC

HJ2-28 256 27 6.9686 0.9380 0.9360 0.9300
HJ3-11 245 11 4.9764 0.4570 0.7630 0.7280
HJ6-19 249 25 8.5460 0.8550 0.9250 0.9180
HJ6-23 255 30 8.4497 0.6750 0.9310 0.9250
HJ6-25 248 23 5.9450 0.8990 0.8600 0.8460
HI7-13 251 35 6.2834 0.9200 0.8860 0.8740
HJ7-62 246 17 6.5832 0.9590 0.8880 0.8750
HI8-9 256 16 7.0006 0.9340 0.8550 0.8370
HIJ8-11 244 20 6.4681 0.9470 0.9200 0.9130
HI8-12 254 8 3.1471 0.3940 0.7230 0.6780
HI8-45 256 9 4.3884 0.5080 0.7580 0.7190
HJ8-83 254 23 7.1820 0.7130 0.9270 0.9210
HJ9-13 248 18 5.1481 0.5440 0.8340 0.8160
HJ9-83 234 27 7.4988 0.7260 0.9300 0.9240
HJ9-92 251 25 7.3997 0.5020 0.8850 0.8740
HIJ10-13 254 9 3.4519 0.3190 0.7380 0.6920
HIJ10-20 248 21 6.7129 0.9480 0.8680 0.8540
HIJ10-24 256 20 7.8736 0.9340 0.9020 0.8920
HJ10-36 255 16 6.6919 0.6980 0.8700 0.8550
HJ10-56 256 18 5.2467 0.9610 0.9060 0.8970
Mean 250.80 19.90 6.2981 0.7416 0.8653 0.8484
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Tab.4 Genetic diversity parameters of 8 populations of S. schlegelii at 20 microsatellite loci
4 N, H, . PIC I
R 12.00 7.9598 0.8356 0.8716 0.8418 2.1797
C 10.30 6.6488 0.8405 0.7912 0.8050 2.0003
R-F, 10.50 6.5465 0.7947 0.8409 0.8061 1.9919
RC-F, 9.55 6.7950 0.8178 0.7974 0.8071 1.9885
R-F, 4.30 3.3845 0.7590 0.7001 0.7485 1.2836
RC-F, 3.65 3.0611 0.7849 0.6598 0.7984 1.0944
R-F; 3.95 3.2616 0.7230 0.6527 0.6580 1.1438
RC-F; 3.60 2.9849 0.7549 0.6315 0.6472 1.0426
C(2.0003) R-Fi(1.9919) RC-F{(1.9885) R-F,(1.2836) Nn  Fg ,
R-F5(1.1438) RC-F5(1.0944) RC-F5(1.0426),
(P>0.05) , (Nm>4)
2.3 ity Hardy-Weinberg HJ6-19, 1 (HI8-45),
18
Hardy-Weinberg 8
(d) Nei(1978)
95, 0=0.05 0=0.01 , ( 7,
7 Hardy-Weinberg 0.3694—0.7797 , 0.2489—0.9959 C
R C 5 6 Hardy- RC-F, (0.7797),
Weinberg , HJ3-11 HIJ9-92 HIJ10-13 (0.2489), C RC-F, ; R
HJ10-36 R C ; RC-F, (0.3694),
R-F,  RC-F, 8 7 (0.9959), R RC-F;
Hardy-Weinberg , 6 R-F; RC-F; , 0.9848
, HJ3-11 HJ6-23 HI8-45 HI8-83 Nei (UPGMA
HJ9-92 HIJ10-13 R-F, RC-F, R-F; NJ ) 3 ,
RC-F, 3 6 5 4 , ,
Hardy-Weinberg , ,R C
Hardy-Weinberg , 8 20 R-F; RC-F, , R-F,
s 37.5% (d) , RC-F, R-F; RC-F; ;R R-Fy
R C R-F; RC-F, , R-F3  RC-F; s RC-F,
8 79 6 R-F, RC-F, R-F; RC-F; , R-F,
8 6
97 3
3.1 fih
2.4
(Fs) (Nm) 6, ,
(0.05<F<0.15) ,
14 (0.15<F<0.25) 6 ; , ( ,
0.1279, 12.79% 2003) fif , - ?
R 87.21% , (Yoshida, 2001)
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3 F4
) 3 3 3
(2014) )
(Acipenser >
gueldenstaedtii) ( , 2015) (Oreochromis niloticus) (Salvelinus fontinalis)
(Litopenaeus vannamei) (Argue, 2002) (Bentsen et al, 1998; Granier et al, 2011)
H 3 2 s
21.59%  30.99%, (R-F3)
s 3 2 s (RC—F3)7
3 (2016) (HCIC
3 JCHO) (JCJC HCHO),
Falconer (Bougas et al, 2010), fiigy <
(1996) ”? ,
) (2015) ,

F#5 200 MM EENSTE 8 MFKFhAE A Hardy-Weinberg FE 121 T ZE MK (P)FIRERBIEL(J)
Tab.5 P value of Chi-square test for Hardy-Weinberg equilibrium and d assessed on the 8 populations of S. schlegelii at 20
microsatellite loci

R-F, RC-F,
P d P d P d P d P d P d P d P d
1.0000 0.1957
-0.1153  — —

1.0000 0.1623
0.0016™ —0.1784
1.0000 0.3567
1.0000 0.3142
1.0000  0.9689
1.0000
1.0000
0.0025™ —0.1703 0.0000"" —0.2422
0.0133" —0.3152 0.0025" —

0.8038
0.0235" —0.0832 0.0000" —1.0000
0.0981 —0.0553 0.4099 —0.2636
0.0137" -0.7643 0.0722 —0.1551
1.0000 0.1665 0.0010" —0.3587
1.0000  0.9666
1.0000
0.0023"
1.0000 0.9689

R-F, RC-F, R-F, RC-F,

1.0000 1.0000 0.3405 1.0000 0.9689

0.0150"
0.0602

0.0669 1.0000 0.1539
0.0134" —0.2866
0.0018" —0.2152
0.0000" —0.2989
0.9980 0.1456
0.8678  0.1023

1.0000 0.3641

0.8686
0.0077"
0.1992
0.0316"
0.0718
0.9986
1.0000

HJ2-28 1.0000 0.1294 1.0000 0.2793

0.0000™
0.9426

0.1040
—0.5364
0.0444
0.0448
0.1440
0.0594
0.1183
0.2093
0.1478
—0.5240
~0.1625
~0.0480
1.0000  0.1023
0.2880 —0.0297
0.0000" —0.2876
0.0000" —0.5288
0.1064
0.1199
-0.2628
0.1494

HI3-11 0.3356 0.3689 0.3893 0.4437 —-0.0790 0.1622 -0.1096

1.0000 0.2898 1.0000 0.1957
~0.2133 0.0012" —0.3696
0.4229 1.0000 0.4318
0.9689 1.0000 0.2399
0.1509 0.0024™ 0.2015

1.0000

HI6-19 ~0.1010 ~0.1097 1.0000  0.2940
0.8860
1.0000
1.0000
0.0036"

1.0000

0.0815
0.0579
0.9964
1.0000

0.1237
—0.0556

0.1532

0.2015

0.0915
—0.0387

0.1725

0.2483

0.9738
1.0000
1.0000
1.0000

0.1036
0.5090
0.3177
0.2855

HJ6-23
HJ6-25
HJ7-13
HJ7-62

0.7014
1.0000
1.0000
1.0000

HJ8-9  1.0000 0.9084 0.0172 1.0000 0.1915 0.4425 0.0523 1.0000 0.3194 0.2293 0.9689 0.3387

0.4318 1.0000 0.2460 1.0000 0.2768

0.0256" —0.4318
1.0000

1.0000  0.0808 1.0000
0.0123"
0.0000"
0.0422"
0.8890
0.9332
0.0000"
0.0000"

1.0000

HI8-11  1.0000 0.1058 0.7855 0.1432  1.0000 0.3298

0.0005™
0.0684

0.1854
0.0001™
0.0310"
0.3945
0.1401
0.0000"
0.0000"
1.0000

HJ8-12 0.3011 —0.3476 0.0946 0.1831 0.0582 -0.7897

HJ8-45 —-0.1042 —0.4234 0.0091" —0.2500 — -0.1854 0.9689

0.0153 0.1747 -0.1170 1.0000
0.4056
0.9764

1.0000

0.5860
—0.2435
-0.1676
-0.3123

0.0086" -0.0379
0.0000" -0.7373
0.0000™ -0.0499
0.2387

0.0022" —0.1265
0.3215  0.0061
0.0800 0.1267
0.0000” —0.3585
0.0043™
1.0000

-0.2427

~0.0120
0.0414

—0.4464

—-0.0720
0.0396
0.0954

—0.3606

HJ8-83
HJ9-13
HJ9-83
HJ9-92

0.2542

-0.1291

HJ10-13 0.4706 -0.9154 0.5407 0.9939 -0.5995 1.0000 0.3404

1.0000 0.3235 1.0000 0.9689
0.0086™" 0.2538

1.0000

HJ10-20 1.0000 0.1192 0.0915 0.1046 1.0000 0.3289

1.0000 0.4318 1.0000 0.4318

0.0000™
1.0000

HJ10-24 1.0000 0.0769 1.0000 0.2413 1.0000 0.1101 1.0000 0.4318

0.0111"
1.0000

HJ10-36 —0.3550 0.5224 -0.0949 0.0000™ —0.2500 0.9841 0.2762 0.1085 0.9995 -0.2591 —-0.4651

HJ10-56 0.0045 1.0000 0.2857 0.8686 0.1294 1.0000 0.2585 1.0000 0.3280 1.0000 0.3405

o (P<0.05); ** (P<0.01)
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x6 WRIEMBAHIMUANERSURY FAERR Ny

Tab.6  Gene flow Ny, and coefficient of gene differentiation F;; among populations of S. schlegeli

Fy N Fy N
HJ2-28 0.0893 2.5499 HI8-45 0.2299 0.8374
HJ3-11 0.2152 0.9117 HI8-83 0.1277 1.7072
HJ6-19 0.0533 4.4414 HJ9-13 0.1382 1.5594
HJ6-23 0.1836 1.1114 HI9-83 0.1085 2.0541
HJ6-25 0.0983 2.2922 HJ9-92 0.1359 1.5902
HJ7-13 0.0958 2.3584 HJ10-13 0.1999 1.0007
HJ7-62 0.0993 2.2668 HJ10-20 0.1204 1.8266
HJ8-9 0.1080 2.0642 HJ10-24 0.0998 2.2552
HJ8-11 0.0640 3.6583 HJ10-36 0.1643 1.2719
HJ8-12 0.1826 1.1188 HJ10-56 0.0826 2.7770
0.1279 1.7054

x7 IFRTE 8 MEKEREEHUERAGAL LA REREBXI AL TH)

Tab.7 Nei’ s genetic identity (above diagonal) and genetic distance (below diagonal) among the 8 S. schlegelii populations

R c R-F, RC-F, R-F, RC-F, R-F, RC-F,

R — 0.6173 0.7226 0.5693 0.5645 0.4301 0.4318 0.3694
c 0.4823 — 0.6732 0.7797 0.5789 0.5098 0.5661 0.5546
R-F, 0.3249 0.3957 — 0.5912 0.5110 0.4320 0.3765 0.3735
RC-F, 0.5634 0.2489 0.5256 — 0.7021 0.5747 0.6234 0.5857
R-F, 0.5719 0.5467 0.6714 0.3536 — 0.6219 0.6866 0.6993
RC-F, 0.8436 0.6736 0.8392 0.5539 0.4750 — 0.5925 0.6459
R-Fs 0.8399 0.5690 0.9769 0.4725 0.3759 0.5234 — 0.7248

RC-F; 0.9959 0.5896 0.9848 0.5349 0.3577 0.4371 0.3219 —

s g ot
0.18 0.08
0.17 0.16
0.10 L = RF, 0.10 R-F,
0.12
0.09
0.02 c 0.12 ¢
B 0.12 R-CF,
0.08 -
RCF,s 0.24
' R-CF,
0.12
! 0.11
R-F, 0.18 RF,
0.14 0.06
0.27 0.16
008 RC-F, 0.02 RFs
. 0.16
0.18 RF, R-CF,
0.05
0.14 RCF, : :

030 025 020 015 010 005 0.00

3 firh 8 NJ ( ) UPGMA ()
Fig.3 NIJ dendrogram (left) and UPGMA dendrogram (right) of 8 S. schlegelii populations based on Nei’s unbiased genetic distances

3.2 i

(Liu et al, 2004)
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20 PIC 0.5( 0.9848) R RC-F;
0.6780—0.9300), (Orti et al, 1997), R-F, RC-F; .
fh fih
Leberg(2002) (Ne)
H, s
(Hy) - 4
1 R-F, RC-F; N. (R
0) 2
, R-F; RC-F, 4 ,
— 3
Ne 3.2616 2.9849, ’
— 2,
, He 0.6527
0.6315, , ’ ’
(2016) fh ’
( Ne =0.6365, H.=0.5840) , He ,
5 ﬁlﬂ
, s s , 2015. (Crassostrea gigas)
, 46(3): 628—635
f Hardy- , 2015,
Weinberg s 20 ,
, 10 Hardy- 26—29
, , 2003.
Wernberg Rousset  (1995) ,27(6): 15—20
) , , 2016.
Hardy-Wernberg ,23(2): 425—435
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8 20 R 37.5% .
(d) R 65—97
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> , 46(2): 463—469
> > ) > , 2014, fif
, 38(10): 70—75
, s , 2014. iy
,23(3): 345—350
3.3 i , , , 2016. fify (Sebastes
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0 1 . ,47(1): 213—220
’ , 2015. filh (Sebastes schlegelii)EST-SSR
Balloux (2002) , 0.05—0.15 .
) 8 fi 20 ,23—29
0.1279 Appleyard S A, Ward R D, 2006. Genetic diversity and effective
' ’ population size in mass selection lines of Pacific oyster
Crawford (Crassostrea gigas). Aquaculture, 254(1—4): 148—159
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ANALYSIS OF GROWTH PERFORMANCES AND GENETIC CHARACTERISTICS OF
FAST-GROWING BREEDING POPULATIONS OF SEBASTES SCHLEGELII

LIU Yang"?, HANG Hui-Zong>, WANG Teng-Teng’, SUN Na'?, ZHANG Ming-Liang?,
WANG Fei’, FENG Yan-Wei’, DU Rong-Bin’, JIANG Hai-Bin’

(1. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Engineering Research Center of
Aquaculture, Shanghai Universities Key Laboratory of Marine Animal Taxonomy and Evolution, Shanghai Ocean University, Shanghai
201306, China; 2. Shandong Provincial Key Laboratory of Restoration for Marine Ecology, Shandong Marine Resource and
Environment Research Institute, Yantai 264006, China; 3. School of ocean, Yantai University, Yantai 264005, China)

Abstract Sebastes schlegelii is an important economic marine fish and has become one of the aquaculture fishes of
cage farming and marine ranching. It is an ovoviviparous fish distributed widely in the Yellow Sea and Bohai Sea. The
mating mode is polyandry. Due to overfishing, wide resources and genetic diversity of S. schlegelii are depleting, calling
for artificial selection and genetic improvement. In this paper, We sampled S. schlegelii from two wild populations
Rongcheng (R) and Changdao (C), Shandong. In a combination of mass breeding and family breeding, two populations
(R-F1, RC-F)) of mass breeding and four populations (R-F,, RC-F,, R-F;, RC-F3) of family breeding ware selected. The
growth performance of the four family breeding groups was compared and in the eight groups, genetic diversity and
genetic structure were analyzed with 20 high-polymorphic microsatellite DNA. The results show that the growth rate of
third-generation (Within the group and between the group) was enhanced by 21.59% or 30.99% over that of the
second-generation. The absolute growth rate of four populations of family breeding increased first and then decreased as
the number of the day increased. The growth rate and absolute growth rate of R-F; were higher than that of RC-F;. The
heterosis was not significant in all populations. In all groups, 20 loci showed high polymorphism. The average effective
number of alleles (E) was from 2.9849 to 7.9598, average observed heterozygosity (H_O) and expected heterozygosity
(E) were 0.7230—0.8405 and 0.6315—0.8716, respectively, average polymorphism information contention (%)
ranged 0.6472 to 0.8478. The average effective number of alleles was significantly reduced in R-F; and RC-F;. But average
observed heterozygosity and expected heterozygosity were still 0.7230, 0.7549 and 0.6527, 0.6315. Therefore, R-F; and
RC-F;remained in a high level of genetic diversity, and had a great genetic potential. By analyzing the P value and genetic
deviation index (d), we revealed 10 primers existing heterozygote deficiency in all populations. The average coefficient of
genetic differentiation (Fy) was 0.1279, suggesting that the differentiation was intermediate. The genetic distance between
R-F; and RC-F; and between R and RC-F;(0.9959, 0.9848) were the longest in cluster analysis. We predicted that there will
be heterosis in the two groups mating pattern.

Key words Sebastes schlegelii; mass breeding; family breeding; growth performance; microsatellite DNA;

genetic character



