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(8] (Crassostrea gigas) ,
(70.6%)
(73.5%) ; Wang " 11 .
(Argopecten irradians)
1.1
20%(9/45)
) ’ 6
( C)
, , F] C'Fl 5 F2 C'FZ 5
, JCJC HCHC HCIC JCHC
6 1
[10] ,
) , 12
4 , F,
F ,
: 4 ( 10%) | 6
b FZ
4 1.2
[11] [12]
, (GenBank : DQ789247~DQ789306),
Primer Premier 5.0 20 R
, Invitrogen , 7
, (
2)
1.3
6 R 4 F, 1.3.1 JCIC
F, 4 HCHC HCIC JCHC 4 (
) 6 1 cm) 4
F1 RBBHAHERER
Tab.1 Samples information of seven population
population origin
C wild S. chuatsi (Hunan)
C-F, S. chuatsi @ x S. chuatsi (69 : 63)(Hunan)
C-F, C-F, @ x C-F, (32 : 38)
JcIc S. chuatsi Q@ x S. chuatsi 3(19 : 18)(Jiangsu)
HCHC S. chuatsi @ x S. chuatsi 3(19 : 13)(Hunan)
HCIC S. chuatsi @ x S. chuatsi 3(19 : 13)(HunanxJiangsu)
JCHC S. chuatsi @ x S. chuatsi 3(19 : 13)(JiangsuxHunan)
30

Note: The sample numbers in each population are 30 individuals.
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Tab. 2 Core repeats, primer sequences and annealing temperatures of the 7 microsatellite DNA loci
(53" /C GenBank
locus core repeat primer sequence(5'-3") annealing temperature accession No.
F: GAGATAAGGGGTGTATGTGTGT
G4 (TCTG)s R: CCAAATGTGGCAGAGTGAC 33 DQ789274
F: CCGTCCTTCTTCCTCTGTGT
G3 (AATC)io R: TGGTTCAGTTTCGGTTGTTG 36 DQ789277
F: AGCGAAACCGCAAGCAAG
67 (ATCA)e R: GGACTATGGGTCTGGAAATACGAT 61 DQ789295
GO (GATT) R TCTGGAAGTCACAGOGTCG 55 DQ789303
F: AAATCCCCTCGTTTCAGC
G12 (GATA) R: CACTCACGTTGTCAGTTTATCAC >3 DQ789279
GI3 (ATCT), R: TCOOCTCGTTTCAGETIC 56 DQ789291
F: ACCGCCGTCCTTCTTCCT
G4 (AATC)e R: CAGCACTTTGGTTCAGTTTCG 60 DQ789300
667 nr’, 4000 /667 m* GENEPOP 4.2 ,
, 282d
100 Fy
SPSS 17.0 POPGENE 1.32 (31,
1.3.2 BB KBEE DN 30 ,
(Unweighted Pair-Group Method with Arithmetic
DNA - Mean, UPGMA) ,
: MEGA5.22 U9
PCR , 6% , 2
, , Gel-Pro analyzer
32 201
3
(N)
s (1
(V) (H) 3 Hdiac
(H) Shannon  (I) POPGENE 1.32 3 (P<0.05), HCHC
; - (Hardy-Weinberg equi- (P>0.05), HCJC  JCHC
librium, HWE) (Fis)[la] (P<0.05); (2) HCHC
GENEPOP 4. , HCJC JCHC (P<0.05), HCIJC
(Markov Chain) HWE JCHC (P>
P 1000 0.05); (3)
, (PIC) HCHC<JCJC<HCJC<JCHC,
PIC-CALC )
Shannon I
PIC Kruskal-Wallis 2.2

[14]

SPSS 17.0 G4 JCIC
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Tab.3 Comparative analysis of body weight, body length and body height among the four S. chuatsi families at the age of 282 days

/g body weight /cm body length /cm body height
family % +SD CV/% ¥ +SD CV/% X +SD CV/%
JciC 475.1£208.0° 43.79 25.01£3.67° 14.66 9.26+1.44° 15.55
HCHC 420.8+109.9° 26.11 24.87+1.79* 7.20 8.93+0.95% 10.61
HCIC 337.6+187.9¢ 55.65 22.65+3.36° 14.85 8.12+1.49° 18.30
JCHC 313.2+245.5¢ 78.36 22.10+4.06° 18.35 7.92+1.99° 25.10

: (P<0.05, n=100).
Note: Different superscripts in a column indicate significant difference (P<0.05, n=100).

1 HCHC(2.86)>JCJC(2.29), (P<
G5 0.05)
(P>0.05), 89.8%(44/49) -
7 7 130 (V) (Ne),
HWE 7 . C-F,
(Fi5) ~ Shannon I (0.8112)>HCHC(0.6841)>JCHC(0.6238)>C(0.6220)>
PIC 4 HCJC(0.5082)>JCIC(0.4433)>C-F,(0.4429),
3~23(C) (P>0.05) 7
2~8(C-F1) 2~6(C-F») 1~4(JCIC) 2~3(HCHC) C(0.7214)>HCHC(0.5792)>C-F,(0.5307)>
2~4(HCJC)  2~4(JCHC); C-F»(0.5288)>JCHC(0.4755)>JCJC(0.4212)>HCIC
C(10)>C-F,(3.71)>HCJC(3.14)>C-F,(3)=JCHC(3)>  (0.3930), (P>0.05)

: CRp S1.¢]
M
.SOObp . 530bp
g » W G5 JCHC >
1 G5

Fig. 1  Electrophoresis patterns of G5 locus in the selective breeding populations of S. chuatsi
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Tab. 4 Genetic diversities in selective breeding populations of S. chuatsi
population
locus C C-F, C-F, jcic HCHC HCIC JCHC

NIN. 3/1.57 2/1.68 2/1.72 1/1.00 3/2.13 2/1.42 2/1.03
H, 0.1667 0.3667 0.6000 0.0000 1.0000 0.3571 0.0333
H, 0.3689 0.4130 0.4271 0.0000 0.5401 0.2987 0.0333

G4 P 0.0006" 0.4180 1.0000 - 1.0000 1.0000 -

Fis 0.5525 0.1139 —0.4146 - ~0.8790 ~0.2000 -
I 0.6722 0.5961 0.6109 0.0000 0.8156 0.4692 0.0848
PIC 0.3339 0.3235 0.3318 monomorphism 0.4208 0.2507 0.0329
NIN. 4/1.75 2/1.64 2/2.00 2/1.39 3/2.53 3/1.18 3/1.44
H, 0.4000 0.2000 1.0000 0.3333 0.7000 0.1333 0.3667
H, 0.4367 0.3977 0.5085 0.2825 0.6147 0.1576 0.3102
G5 P 0.2375 0.0115" 1.0000 1.0000 0.9606 0.1650 1.0000
Fis 0.0854 0.5014 ~1.0000 —0.1837 —0.1415 0.1564 —0.1859
I 0.8256 0.5799 0.6931 0.4506 1.0096 0.3285 0.5323
PIC 0.3942 0.3148 0.3750 0.2395 0.5357 0.1482 0.2684
NIN. 13/11.32 5/2.40 2/1.81 2/1.90 3/2.73 3/1.55 3/2.77
H, 0.7333 0.1667 0.6786 0.1364 1.0000 0.4333 0.9333
H, 0.9271 0.5927 0.4565 0.4852 0.6465 0.3621 0.6503
G7 P 0.0002"" 0.0000"" 1.0000 0.0009" 0.0000" 1.0000 0.9994
Fis 0.2119 0.7222 ~0.5000 0.7237 0.2119 -0.2006 —0.4461
I 2.4954 1.0489 0.6406 0.6671 1.1082 0.6397 1.0596
PIC 0.9050 0.5004 0.3477 0.3617 0.5544 0.3191 0.5671
NIN, 7/3.64 4/2.34 2/1.47 2/1.98 2/1.98 3/1.64 2/1.99
H, 0.5517 0.6333 0.4000 0.4333 0.5000 0.5000 0.6667
H. 0.7381 0.5814 0.3254 0.5034 0.5034 0.3960 0.5062
G10 P 0.0000" 0.7249 1.0000 0.3410 0.6301 1.0000 0.9852
Fis 0.2558 ~0.0911 —0.2340 0.1412 0.0068 ~0.2682 —0.3242
I 1.4976 0.9601 0.5004 0.6881 0.6881 0.6605 0.6909
PIC 0.6807 0.4816 0.2688 0.3725 0.3725 0.3350 0.3739
NIN, 23/15.13 8/4.55 6/4.55 3/2.83 3/2.13 4/4.00 4/3.93
H, 0.9667 1.0000 1.0000 0.8333 0.4000 1.0000 1.0000
H, 0.9497 0.7932 0.7932 0.6571 0.5401 0.7647 0.7582
G12 P 0.4570 1.0000 1.0000 0.9943 0.0044" 0.0000"" 1.0000
Fis -0.0182 —0.2664 —0.2664 —0.2742 0.2627 -0.3158 -0.3262
I 2.8982 1.7319 1.5850 1.0691 0.8156 1.3863 1.3774
PIC 0.9299 0.7498 0.7431 0.5734 0.4208 0.7031 0.6982
NIN. 16/8.71 2/2.00 5/3.04 4/3.38 3/2.22 4/2.51 4/3.96
H, 1.0000 0.3667 1.0000 1.0000 0.6552 1.0000 1.0000
H, 0.9013 0.5079 0.6825 0.7158 0.5590 0.6139 0.7604
Gl13 P 1.0000 0.1162 1.0000 1.0000 0.0121° 0.0000"" 1.0000
Fis —0.1118 0.2815 -0.4771 ~0.4066 -0.1757 —0.6497 -0.3225
I 2.4083 0.6926 1.2615 1.2796 0.9109 1.0508 1.3809
PIC 0.8751 0.3747 0.6158 0.6479 0.4208 0.5209 0.7001
NIN, 4/3.51 3/1.73 2/2.00 2/1.43 3/2.78 3/1.18 3/1.44
H, 0.5357 0.3667 1.0000 0.3667 0.5333 0.1333 0.3667
H. 0.7279 0.4288 0.5085 0.3045 0.6508 0.1576 0.3102
Gl4 P 0.0524 0.7250 1.0000 1.0000 0.1215 0.1650 1.0000
Fis 0.2676 0.1471 -1.0000 —0.2083 0.1831 0.1564 ~0.1859
I 1.3080 0.7455 0.6931 0.4764 1.0606 0.3285 0.5323
PIC 0.6614 0.3769 0.3750 0.2543 0.5682 0.1482 0.2684
NIN, 10/6.52 3.71/2.33 3/2.37 2.29/1.99 2.86/2.36 3.14/1.93 3/2.37
H, 0.6220 0.4429 0.8112 0.4433 0.6841 0.5082 0.6238
mean H. 0.7214 0.5307 0.5288 0.4212 0.5792 0.3930 0.4755
I 1.7293 0.9079 0.8550 0.6616 0.9155 0.6948 0.8083
PIC 0.6829 0.4460 0.4367 0.4082 0.4705 0.3465 0.4156

sk (P<0.05); ** (P<0.01).

Note: * indicates significant difference (P<0.05) and ** indicates extremely significant difference (P<0.01).
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Shannon C(1.7293)> (P<0.05), C-F, -
HCHC(0.9155)>C-F(0.9079)>C-F,(0.8550)>JCHC , JCIC G7 ,
(0.8083)>HCJC(0.6948)>JCJIC(0.6616), HCHC G7 G12 G13 HCIC G12

(P>0.05) G13 HWE(P<0.05),  JCHC
G4 jcic HWE 7 P
JCHC (PIC<0.25) G5 C-F, 5 , 71.43%
JCcJC Gl14 HCIC (5/7) _ 4
27 8 Fi : 28.57%
(PIC>0.5) (0.25<PIC<0.5) 7 (8/28) _
C (5), 7 7
23 ( 2, 8
: C(0.6829)>HCHC(0.4705)>C-F,(0.4460)> (P<0.05), G5-G7 G5-Gl12
C-F»(0.4367)>JCHC(0.4156)>JCJC(0.4082)>  G10-G12 G5-G13 GIl2-G13 G5-Gl4 G7-Gl4
HCJC(0.3465), (P>0.05) G12-G14
2.3 HWE C-F, 7 JCIC HCHC HCIC
JCHC 4 C C-F, 2 G12-G13
- (HWE) ) G5-Gl4 5
C-F, G5 G7 HWE R (P<0.01)
0057 0 G5-G7
O G4-G10
0.04 A O G5-G10
o % G7-G10
003+ N + * G5-G12
o v G7-G12
ms X G10-G12
ag 002r ° " Gsan
O A G10-G13
0otV < d G12-G13
x N * > G5-G14
0,00 < " < < 3 ° o e 0C7GH
oor 1 1 1 1 }f&‘lj"% extreme}y signiﬁca?t —’(\Ej : gig:g 11
' C C-F,  CF, JCIC HCHC HCIC JCHC pmpgk * GI3-Gl4
BE total
population
2
Fig. 2 Linkage disequilibrium of each pair loci in selective breeding populations of S. chuatsi
2.4 10.67%; 4 30
6 , 40%
75 R 0.017~0.917, R Gl14 437 bp
3 C JCIC
37 , jcic Gl4d437
49.33%,; 2 C-F, C-F,

8 )
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Fig. 3 Private alleles distribution at all 7 SSR loci in each population
, HCIC HCHC HCJC  JCHC
JCHC , (0.0001); C-F, HCIC
G5 , 1 (3.2857)
530 bp , Nei , UPMGA
98.3%(59/60) 4
, G5s30 (D 4 , 7 2,
C C-F, C-F;
, 4
2.5
3
Fy
0.4388, 7 3.1
(F>0.25), 43.88%,
56.12%
Fst
5 >
5 , C-F, HCIC , ,
(Fy=0.5327), C-F, ,
C-F, (Fs=0.3221) ,
RS BREBREDUIES Fu(E LAMBEREBETH)
Tab.S Pairwise Fy (above the diagonal) and Nei's unbiased genetic distances (under the diagonal)
population C C-F, C-F, JciC HCHC HCIC JCHC
C - 0.3474 0.3329 0.4145 0.3353 0.4246 0.3738
C-F, 2.2269 - 0.3221 0.4767 0.4208 0.5327 0.4714
C-F, 1.6946 0.7700 - 0.4921 0.4394 0.5295 0.4784
JjcJc 2.6917 1.7272 2.0405 - 0.4659 0.5285 0.4538
HCHC 2.6482 2.3351 3.1624 1.9875 - 0.5207 0.4776
HCIC 2.3543 3.2857 2.6494 1.3774 0.0001 - 0.3341
JCHC 2.0958 2.3058 2.3989 1.1126 0.0001 0.4666 -




432 23
0.1167 | HCHC ,
0.6296 JCHC
0.4910 10.1167 yycyc ,
0.7462
JCIC
] 0.9804 R JCiC HCHC)
4{0_2569 — 23850 o, (HCIC JCHO),
0.5954 L0380 .,
1i2 liO Of8 O.=6 0.=4 Of2 OiO ’
4 UPGMA [22-23] :
1000 s Nei’s . ,
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Abstract: Based on the wild base-populations sampled from Hunan and Jiangsu provinces, six breeding popula-
tions of Siniperca chuatsi, including four pedigree-bred and two population-bred populations, were cultured. The
growth properties of four pedigree-bred populations were studied and the genetic characteristics of all six breeding
populations were analyzed with seven microsatellite DNA markers. The growth speed of the pure-bred families
were significantly higher than geographic hybrid families, but there was no direct relationship between the growth
rates and heterozygosities. The number of private alleles of the pedigree-bred populations was about 29.33% more
than that of the two population-bred populations. This means that the establishment of S. chuatsi family with dif-
ferent geographic populations might raise the level of genetic diversity. The genetic differentiation within breeding
populations was significant (F3=0.4388). The relative farther genetic distance between the pure-bred populations
and the pedigree-bred populations revealed that the hybridization between them might obtain some offsprings
which exhibited heterosis. Private allele G1443; could be used as the specific molecular markers for JCJC popula-
tion, while G5s39 used to distinguish the geographic hybrid populations (HCJC and JCHC) from other breeding
populations.
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