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IRE, £ #'°, 144
(1. 0 325 K LT 55 0% LR By 266003
2T AP BRSO AT KIE 116023)

WE: #THKEFE, HARHEE A RERENED , TR IR THERNRL S
TR WMIRETHENERER, VENKHEFAI R THEAER T AR PN AL
L, ER MM T E DNAFRIEKHFHFAEMALIRATHERXLEBBFERY L S H
BHATHR. BLEIONLAETABRKTARAL KGNS AM, 6 NBEENTFHEMN
HEHEBEE N 24.0~29.7 AN, L AWM 4 A 25 K 0.925 ~0.956 F10.724 ~0.809, 5
BABKMEMBEMAL KEFXAFTIRBEAN TAHECEEARMELERFFTELEAT
B ERAEEKTFRRENE T, i —E (K TFHHWE) BRI 4 R E 7,60 A K—1fL
BAGR AT A NBHER—LEA 6 R FRA HWE F#(P<0.05), F 45 %3 H EME,FH T HE
0.152~0.233 , kAL BHEAEI0 ML E EXRAN -—FRENERE T K, EBEE F HEH
JaE 4 0.008 ~0.025, oW BEKE, FREXN  EL3ARNATHTHANEBRMKK
HTREANZE SR, MTU - ENAEEINATHEHITATILT, ATRIEKH S
REAKERFIFERT .
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SER 14T ot o g A TR BT R R BB B = A AL
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R e B AT E A N ER 5 1R A AR AR ) R
{9l 2, BT I I 8 75 AR A 11 3 A% 2 R
1885 22 VR TR TR A X B 58 A2 Al 19 1 L RE ) LA %
AN & B, b, 0 F 2 1 & A
L M 00 b A 3t A AR S LA R A O AR
AR A o T

WEH o T E A EOR R R, Jr TAniE Bk
OB 82 WL T sl it % 5 1 bl S A G fF 52
o MIUEMRICEA, BA GRS B EE
LIS EHSN N N DS N S A & S e Wi L R
S TEIK T B W38 e 22 R VR S T Rl IT S O 1H A 3
PUERLY o ABEFOR TR 4 T bR D X K
g R A K T 5 3 X R MR A e A 2 A A
F1 03 B, 55 S il e R 0 A AR R R AT LA, B A
$6 7% 06 RE MR 10 35 A5 8 S, O e R AR SR I B
B

1 MRSk

1.1 #ERE

AW FE R KA W R REARE B LR 1,
2 EP AR Sy R B P E OB R (CWD) Fi
H A JUINAE AR 3T ¥ (JSP) , N 38 & /Y 6 6l A 14
(JSFO) & 2007 4FR F H A F ik H g i 2 A T
KRG A AR, 2007—2009 4F 3% 22 3 4E A K
R E AT ER, BK LW Li
VR Wang 45 RGE o B AN A B RE B 2
SN 3 Q3% 22 % B #E K (JSF1 JSF2 il JSF3) (14 1
AR BENLR S . FEG RS, TR AR K AR
(-80 C) 47, 4 DNA (42 BCR A #
W/ Bk, IR ES IR Li &Y 07 ik, A
22 U366 BE TR T DNA ¥R BE | I 4% I ok 2
% 100 ng/pl, -20 CIRFERH .

F1 KEFEAREFENRERE SR B EREBMERE
Tab.1 Details of sample locations, types,time and number of C. gigas
AN R 4 s R S 1] HER 2R RAEREA L
population sample location sample time population type sample number(n)
CWD 1 [E & (36.5°N,121.6°E) 2003-08 B A= 49
Jsp H A4 1A (32.6°N,131.6°E) 2002-10 WA 55
JSFO H 7 & 3% (38.3°N,141.3°E) 2007-04 SRR K 40
JSF1 rh [ gL (37.3°N, 122, 1°E) 2008-06 o1 AT REA 56
ISF2 rh [ gL (37.3°N, 122, 1°E) 2009-08 o2 L REA 60
ISF3 FRE B (37.3°N, 122, 1°E) 2010-05 93 AL REA 60

1.2 MIBEHH

A Li 267 I i 4 AR5 79 X i T )
Py, DA i et 10 X 22 285 M Ay HL A o s S5 AL
FE LA S A B 5848 T A 51 40, 9% 38 43 51 0 1
B U B BEAT . B g S 4 i A uedCg-
129, ucdCg-130, ucdCg-134, ucdCg-138, ucdCg-
148 ,ucdCg-149 ,ucdCg-151 ,ucdCg-160 ,ucdCg-198
1 ucdCg-200,

PCR JZ Bi{AZ 29 10 pL & & , 417 100 ng #%
# DNA,1 x PCR buffer,0.2 mmol/L dNTP J& &
W ,1 pmol/L 5|#),1 ~2 mmol/L MgCl, #1 0. 25
U Taqg DNA 24T (TaKaRa) , PCR [z &4 H
94 CH#HiAs M 3 min;35 MEH K 94 C 1 min, 1B
J 1 min,72 € 1 min;72 C%Eff 5 min, PCR &
i 7E GeneAmp® RCR System 9 700 | #4171, PCR
FRITE 6 %0 72 Mk SR VN A4 T g B M PP R IK, i PR AR
Byge {6, 10 bp DNA ladder ( Invitrogen ) {E K

marker A5 45 47 3 R A7 B . O ke AS [R) B S 2
] 454 o0 B R 22, F R) — A 2 BRRE W 7E B — 3
JBE b R AT HL K A S Xk B
1.3 Sitah

F FSTAT 2.9. 3 B {E" " 35543 A o1 15, 45 fir
FEHEC(N) AR | B (R,) FHE2E R 3K
(F,)""" . Jil GENEPOP 3.4 #c " # il b 22 2
GRECH,) WL 2% 5 BE (H,) Fig 3 — 57 A% 1
# (HWE) . Jil MSA #{F™ 1155 W B 44k 1) 11 3%
Bor k45 % (F,) 7", il Bonferroni 3" X} £ &
B Y 25 P K R AT AR OE o

2 42
2.1 BEpBEEEHENE
R 07 B A S A0 7 A A 19 38 A% 2 R )

Préi 2R IL3 2. 10 AL RUAE T A R 2 R B
B 22 A5 S A 0 SO A AR A AR AR 11 7 2
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S50 HE BT R 29,4 1 29. 7, Rl B A ik
BHEAR P 1 45 A B IR Iy 27.5,24.0,
26.7F124.5, T 57 3 ECRT BB & 32 fl AR K
/NBYFE I A Y L ER T A [ A AR () A A7 R
WM 2SS, 3 A F BEAA (JSFI-JSF3) 11 % fiL
L R BRI R 23.7,26.5 F124. 3,4 2 DY
HBER (CWD, 28. 6; ISP, 29. 5) I & il #F {4k
(JSF0,27.2) WA T . £ & 40 B ( Kruskal-
Wallis test) B}, 55 {7 5 [ 3= & B 7E 2 AN A 3
M (df=1,P =0.425) B Al fiik & BEAR R (df =
3,P=0.986) % 6 ANHEARNE] (df =5,P =0.896) 11y

F2 KEWREFEHETELS

AR FE,

PG HEAR 10 AL AU 2 & BEE (H,) 1
INTW B EME (H,) o H, Fl HAEA R RE K]
BARENZES (P >0.05) , WLl 24 5 A {E
MR /NG 0. 724 ~ 0. 809, # B2 J¢ 45 B i [
0.925 ~0.956, % Bonferroni #¢ 1F ) HWE F ffi
R 45 R R, 6 DRFHRTE 10 N isi A 47 4
REA—AL 4G B2 W B HWE P-4 (£ 2) . it
SERHBF Y A, P EEVEE 0. 152 ~0.233,
W] 6 ANHEIRTE 10 AT E R — B W
A TFER

EEHANEERSHESN

Tab.2 Genetic diversity for wild populations and successive selection stocks of C. gigas

BE/K population

(A5
- CWD JSP JSFO JSF1 JSF2 JSF3
n =49 n=55 n =40 n =56 n =60 n =60
ucdCg-129 N 38 33 27 28 29 27
R, 36.8 32.6 26.5 27.6 28.9 26.7
H, 0.830 0.891 0.825 0.786 0.814 0.783
H, 0.97 0.964 0.947 0.95 0.956 0.944
Fi 0.146 0.076 0.131 0.174 0.150 0.171
P 0.000 0.000 0.000 " 0.000 " 0.001 0.000 "
ucdCg-130 N 29 33 28 25 28 26
R, 27.9 33 27.7 24.7 27.8 25.7
H, 0.854 0.811 0.821 0.741 0.883 0.750
H, 0.959 0.919 0.949 0.922 0.955 0.947
Fi 0.111 0.118 0.137 0.198 0.076 0.209
P 0.056 0.003 " 0.000 " 0.000 " 0.000 0.000 "
ucdCg-134 N 37 35 35 30 35 33
R 35.5 34.6 34.3 29.5 34.6 32.8
H, 0.833 0.691 0.850 0.836 0.75 0.780
H, 0.963 0.966 0.97 0.957 0.957 0.962
Fig 0.136 0.287 0.125 0.127 0.218 0.191
P 0.000 0.000 " 0.000 " 0.007 0.000 0.000 "
ucdCg-138 N 25 27 25 24 26 23
R, 24.6 27 24.8 23.6 25.9 22.8
H, 0.867 0.698 0.821 0.786 0.7 0.847
H, 0.946 0.941 0.933 0.943 0.930 0.933
Fi 0.085 0.26 0.122 0.168 0.249 0.092
P 0.629 0.000 " 0.000 " 0.000 " 0.000 " 0.210
ucdCg-148 N 38 42 30 26 32 31
R, 36.5 41.4 30 25.7 32 31
H, 0.851 0.564 0.737 0.564 0.603 0.789
H, 0.965 0.968 0.956 0.939 0.963 0.951
Fy 0.119 0.42 0.232 0.402 0.375 0.171
P 0.000 0.000 " 0.000 " 0.000 " 0.000 " 0.000 "
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GgxR2
) BE1K population
f:ci CWD ISP JSFO JSF1 JSF2 JSF3
n=49 n =55 n =40 n =56 n =60 n =60
ucdCg-149 N 33 36 32 26 30 28
R, 33 35.7 31.5 26 29.9 27.9
H, 0.814 0.741 0.85 0.846 0.678 0.593
H, 0.973 0.961 0.972 0.951 0.961 0.942
F, 0.165 0.231 0.126 0.111 0.296 0.372
P 0.000 * 0.000 " 0.004 0.017 0.000 " 0.000 "
ucdCg-151 N 20 28 23 18 22 22
R, 19.3 27.6 22.7 17.8 21.8 21.8
H, 0.776 0.927 0.775 0.833 0.817 0.9
H, 0.93 0.942 0.947 0.909 0.935 0.933
Fy 0.167 0.016 0.184 0.084 0.127 0.035
P 0.002 " 0.097 0.000 " 0.039 0.000 " 0.171
ucdCg-160 N 27 32 27 30 30 22
R, 26.4 31.7 26.8 29.5 29.8 21.8
H, 0.604 0.600 0.846 0.618 0.583 0.644
H, 0.956 0.957 0.954 0.934 0.937 0.925
F, 0.37 0.375 0.114 0.34 0.380 0.305
P 0.000 " 0.000 " 0.006 0.000 " 0.000 " 0.000 "
ucdCg-198 N 24 17 26 16 19 18
R, 23.4 17 25.8 15.9 18.9 17.8
H, 0.857 0.736 0.795 0.755 0.746 0.667
H, 0.949 0.77 0.943 0.854 0.931 0.921
Fig 0.098 0.045 0.159 0.117 0.201 0.278
P 0.095 0.520 0.000 " 0.018 0.002 " 0.000 "
ucdCg-200 N 23 14 22 17 16 15
R, 22.9 14 21.8 16.8 15.9 14.8
H, 0.644 0.685 0.769 0.667 0.667 0.700
H, 0.949 0.903 0.941 0.891 0.893 0.914
Fy 0.324 0.243 0.185 0.254 0.255 0.235
P 0.000 " 0.000 " 0.007 0.000 " 0.000 " 0.000 "
mean N 29.4 29.7 27.5 24.0 26.7 24.5
R, 28.6 29.5 27.2 23.7 26.5 24.3
H, 0.793 0.734 0.809 0.743 0.724 0.745
H, 0.956 0.929 0.951 0.925 0.942 0.937
F; 0.172 0.207 0.152 0.198 0.233 0.206

TE < R I — 3R A RS P 45 4 85 K F- « = P <0.05/10,

Notes: Significance of Hardy-Weinberg departure: * P <0.05/10.

2.2 EfESl J& T BAR A 55 o ALK o Bl I AC R0 4
AR F EAFATE R F2ER (P < T, FE AR AR AR 6] B4 F (B AT 32 T R A Y i 3

0.01),F fE{EF #40.008 ~0.025, 5 f& 73 L A7) (%3).
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R3 KEHARFEE LK F A
Tab.3 F_ values of pairwise comparison

among six populations of C. gigas

CWD ISP JSFO JSF1 JSF2 JSF3

CWD

JSP 0.023

JSFO 0.008 0.024

JSF1 0.025 0.010 0.023

JSF2 0.016 0.015 0.017 0.013

JSF3 0.018 0.017 0.020 0.017 0.008
T B X REA 1 22 5 35 (P <0.01)

Notes ; Pairwise differentiation is all significant( P <0.01).

3 it

Yk R 10 38 4% 22 RE P L 2 R AR 4 R R
Y I B A A TR A AL 2 R R Y R A S L
TR RE JT A A B 1 AL A O A%
2 1 AR TT 5 SR O RE ) AR A B b
3 DR 2 IR0 0 T 6 e MR R OE B X B AR
A BRI BEAT N T B I A ok 4 A R
T B3 1 22 BV, DU TIE 28 7 L AR R HE 7T, OF I
PR R A ) G BT B o 87 i IR L UL i
R BE R B 2R B R R AR IR 5t A% Z AR PR Y
WS AR D 3 A iE Sk T A R
5 25 37 5 PR BRI 45 {3 35 R = Y B M R B T R Y
LA VE . 5T A A R R AOR LL, 2 RO
f) 285 i i PR 2 8 B2 S R B T 14.5% #0108, 7%
(R2). KRS RAEMEH R C A MwIE,
Appleyard 45> F [] T B A i T bR A0 H AR K
LW 2 ANHS 7 T 8 B AR B AR 2 A AR B A
AN TS 4 REFHIRSEITHR LN, EF
TR B A IR ) S5 L E & TR 13,9 ~
28.0% . Lind %" F F1 6 A~ fik 1052 b5 30 4 K Bk
B} U1 ( Pinctada maxima ) 37 58 7 15 BF A5 B 1 19
FCASHIF S B, 37 B8 B R 1 45 (o7 ik PR 2 9 i R
iK29% ~44% . B RERFNSEIEHE R 0 1 24 55 07
DR A T B AR RER, T RER TR A A
S DR AR Bl 2K, I R 9 AR A8 P S S AR AR
A BB A R A SR PR T B
S o

WAL G R R AR 2N RS
W oA RRARTERE IR BE ML B 0 T, — A
AR B A S5 (3 B AL T2 B RS R . AT
T B, R K W5 3% 2 3 PR L B R AR 11 45 i
PR 50 25 A7 5 PR = B8 e i it R A A 8T A Ak s

AR REAH LT RER A5 B E0JF R W] R AR
N LFRFERERA 2 5 B 5 B AR BRI A 5 BE AR L
WA B2 AR S Bk B0 (P.
margarififera) " FUKBRAE U SRR T A 2
LRI o A A - 25 S5 07 i DR 80N A5 o B X =
JE TR B T8 AL 2 5 BE K R e AW AR AL, — T
T A2 T 2% G B KT 118 32 2 DR 3R 2 5 o ik T
F4) AFRS A3 58 T AN S 55 Ao i PR 1% B8 35 g — Jr T v
A& 7E DL 28 1y v b 355 8 AN SR BN, 0 2R K
P 020G /AR AT N TV IR, T AR R R 2
ARG MR EARBIIT,3 A
AR A 1 o ol 55 8 0 R B 0o AR P S R VIR A K 18
FRI /NS A TR MG 8 7 0 R R 45 5 i 1 i 5 B2 UK P
AIREHI 25 — R IR R G . IAh X & A0 s F o fE
IR B SRR R — E B ARG Tk
Fo M W 4 AE b [H W] X AR ( Fenneropenaeus
chinensis) **" B 4. ( Oreochrom isniloticus) '™’ .
8 ( Cyprinus carpio )™ F1 §il Z ( Apostichopus
Japonicus) " SEREG R A HE . 24 A T Bk AT
B i1 T8 A 55 A0 ik 81 18 7 78 B R o8 AR 1 12
O BIAS B4 G52 L N T PL S Al i e 5 /) e
BN HLES R R TR, N EE A
A ] B A1 f X A, R B R B I ok i
2 Sl

WAL AR B F B 2 S WERE A Ia) 35t 4% 43 1k
PENHEEZSH, N LERFMET, N LS.,
NS Fe A8 45— S0 - B m] @ UK st 1% - i, A
T {557 255 PRI RI 35 PR A8 A 30 DT O R Ak P 1 8t 4%
FEPEL SR & A s K R A
EF PO NI AN G i =t X N G BN o v e
0 F AHJLFE A 0.016 6 ~0.033 8,5 A4~ AL [a] A
WG TR AL TR K. W0 5 25 i
PEKM Y HEmREP P09 kTR,
Wik FETE F, 5 Fo F, Z 4354 0. 037 68
H10.064 37, -2 {4 ¥ 0.051 03; i fE F, 5 F, .F,
> 43 8% 0. 060 93 HI 0. 075 87, F ¥ {&
0.068 40,5 I 4 8 o it 75 U 55 % 0 5 Hif e F
REIARRY 4 A 3% 2L I ACHEAT BT 2 20 A, BEAR ] F,
YA R 0.099 5, 8 F REAAL T b S5 3 ALK,
A 90% K3 L 8 ok A T RER A AR . 92
A5 o 2 W A B AR R R A AL AR SR
BRI LB, F 0 YH R 0.044 3, 3L F 1
TR AR AE 5555 19 70 A 7K -, AH 28 AR 2 18] 33 4% 0 1k
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FBBAW N, BRI F AR 5 AL 450 & R
TS FEASBEE 0 B A R R 1k B A% AR 3
fEorfb e 5 F E G & B, bl & 18 7 A 3
i, AR AR AR 2 T B 35 A% o3 Ak 2R B A T 08N 1Y
B R L T BAGE T, BE B R 5L 25 4 T
Wl TRE, AR T AN T EmEE RN . &5
fiia] F {f #9 5E FB  0. 008 ~ 0. 025, A 1
Wright ™ X it £ /M (L H8 H i FE L F fEH/N T 0. 05
s A% 3 A TR BE TR T AR 1Y 55 43 AL 7K SF L 3% ] fE
e puR =l N ERAE S SR E I SR AN R v = U N - 1
B SR R 22 W 55 AR 001 i 1% fE I L 91 A S R
i R A K B A IR S g A e

AL LER K, NTIEF 3 N IHACHEAK
W) 35t A% 22 FEPE T B RIAEE A% A AL R BE AT b T A Ik
S, TR 4 A XK W5 1 R R 10 3 1% 2 R
P = A B SR 1 AS R 5 I K W o B REARATY R R
K RER W F1 o DRI, 78 X% o 7 B A R AT 3E —
e H AT AR R R B ), e R A
{01 B A K ek oK 5 30 9 5 4 5 ) I 40k 5 SR )
B TSRS, /0 T 5 BB T B AR Ok 9 B THT RS
PRUFEA 1 W75 e 5 B TAE A L .
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Genetic variability assessed by microsatellites in mass selection
lines of Pacific oyster ( Crassostrea gigas)

WANG Qing-zhi'?, LI Qi'* , KONG Ling-feng'
(1. Key Laboratory of Mariculture ,Ministry of Education ,Ocean University of China,Qingdao 266003 ,China;
2. Liaoning Ocean and Fishery Science Research Institute ,Dalian 116023, China)

Abstract; In breeding industries, a challenging problem is how to keep genetic diversity over ensuing
generations, with the reason that a sufficient level of genetic variability is essential to maintain a sustained
response from long-term selection for important traits. To investigate how mass selection process affects the
genetic properties in our successive selection strains for fast growth of the Pacific oyster( Crassostrea gigas) ,
ten polymorphic microsatellite loci were used to examine the genetic variation within population and
differentiation among two wild populations, one base stock and three successive mass selection lines of C.
gigas. High levels of genetic diversity of C. gigas in six populations were detected, as evidenced by large
numbers of alleles per locus(N =24.0 -29.7) ,and high levels of heterozygosities( H, =0.925 -0.956 ,H,
=0.724 -0.809). Compared with the wild and base populations of C. gigas,the mean allelic richness(R,)
in the three selectively bred generations declined slightly, but genetic heterozygosities were similar. Among
the 60 population-locus cases(6 populations x 10 loci) ,47 cases deviated from Hardy-Weinberg equilibrium
(P <0.05). F, values ranged from 0. 152 to 0.233,resulting in heterozygote deficiencies at the ten loci in
each population. F, values ranged from 0. 008 to 0. 025, showing weak genetic differentiation among the
populations. The results obtained in this study show that high genetic variation exists in the three generations
of selective populations, and suggest that there is still potential for increased gains in future generations of C.
gigas.
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