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FEE: T4k K SCIA (Meretrix meretrix) 5 b B 5545 21l gl 14 75 SR B, KR BRI Ak B2 8 Fh TAE S 5L T 520,
T RELAS T 77 M AR R JR o SR A AN [ 3 Kl SO B R A e S SRR, AL AR IR BV ), AR SRR R
KM . TR FISN TR eS8 7 1 LA K SSR FRIC T-BEXT 5 AN [R] Ve SO A B KT I T AR S0 vk
HRRMRGRLRIATIRA T . 250 BoR: (1) H A =E SUR TR FWMR S Fr OGRS 438 A9 SO HE AR
TEFEA B 22 5 (P<0.05), LA BT B 50 e 5 R AR BGUE T 45 1, I H H A SO 538 E SUs sl 2 7
WE K (F>0.1); (2)ZTCEE T 75 A SSR AR RIS /AT Irf45 S— 8, V195 gl SCIA AR 5 Hak T R AR HF =48
SCMSBER SRR N —3%, 2R S PUSUR RO —25, SR AENEETE I LR SCIR N 500 TS0 RO — 28, 25 TR E S0
REEHHACHBARRAE . BT SSR #rid F B A3 17 % B ER 2 (91.3%) & T 2 n i it ik
(62.78%); (VLI F =AU EF RS A L, FEistE ZREHKT L3370 B 122 7 (P>0.05). AWF5EERMH
AT 5 R SCHA Y 25 AR TR SRR RS AL KO IR, IR TR TR A R AAE E R R E, W
T PR I TR BT R LB ST RS 3 o 3 [ SO b R AR R, R R TR AR R
1T 7 Wi A B T 2 A0 T MR AR, A3l 2 i 1 2 40 Fhm e T BEUE B T V95 SC8R FAR B R HL A 4R ek B 038 0,
USE T 5 A AR VL B IR AR SO S R B AT AT
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Ml RS E AT RRSE K J 1 B 1 B R ) £ 1T S ]
R, A ZEXT H E LA ST (A [R) Hi B (A
AT HELG T, R AT B, S
INE MR TR TAER T —F %k RS AT DA
Bam s m AR A T R, TREESA
REEVER W] .

HHTER XK D 2B S A iy ik £ 2451 R
PR, —Eimad Bl 2200 . B
F o3 o M 45 22 TR BT 7 TR RS R B TR TE 84K
i b0 22 S EAT 20 A B, O A R e AR
VEfRT B0, SCB6HE AR ZOREAR, BB ILE S
FAR, HHSURIE SR ER g R ) 2 3
N RSN T B B R e o T S
Bt, @0 ITS., AFLP. SSR. SNP %§/rT-hric Xk
B AMARFEA T/ 0 B RS [ BRI Y 18S rRNA
16S rRNA . COT JERIFEA 781 Fext ot 0121, 41
UG T BB DU Ky e R R R, fE
USRI 4 H s Y, HHAZ MRS
EFEFEACR R, (HEFEAEZmE, 75T
FRCBIEMNIRE . B TFhrid e 2 am A AR r
EIL, (B DL UL B AR W e, IR
Ko 2B AR B 5 255 SR %) HE D AT T B AT A B, A
N BFRIC IS TARIC B2kl Ak,
it R R GRS B M5 Thric B AR ML & 1
Tk, AR DI 2R Y BB, RN

DU PP B B 22 A, T DI 28 AP L
TR U O FH A5 T LA e s U,
GRTT, I X AN [ ¥ S0 AR S L A
[F i iz R 250 231 F Bt A7 SR G A BO T 5
RIAIE o A LA E P AL T | 795 R
INWRZARE . ALTPHRU R BA =% 5 DR
SRS TR ST IR = ARSI 1 B HE A N 50T
%, RMZ Gt I5 ik ST R T Bk & Xt
HAEAT RGO, A BEAE A B A T 1 it AS [
i S ST e B A Btk R A 0 o o B DR B, [
S RARE T TARRY T AR (L Be S H

1 MR5FE

1.1 ZIEHH

ARSI P SRR SCG SR A i 3y
] DY R =5 72 DXL T 90 W | L2 SR 5 T I
VLI R SRV A VYAV, DL H AR A ity
I, RIS AV S5 R RV I AR SCG Y 2158 68 3
15 5000 ki EFIERIEEA, DI “asi@EoER”
Hirttk, @ Aaia ks X, gt 6 3k
B =AUETRGER 1), HFEFHACH R R
F 5000 ki, BE—ARAYEREIREEL R 10%. BT FE
FEVLIME SCG R AN N RIS K B 5= (Eh 1 23.7),
B RFesMIETS, VDT R SO AR B AL
30 AEE S TR TIEAS 2D il TR G

x1 NEERREER

Tab. 1 Sampleinformation of the Meretrix meretrix population

AL R SRAE 5+ /mm shell length S HE /g total weight
population sampling site J5 range M mean 5 range 1 mean
I IL R (G) IR A 43.75-51.78 47.75+1.87 22.27-32.88 26.72+2.9
Beihai, Guangxi Hepu Harbor, Beihai, Guangxi

VLI 1 (S) VL7 FE i S P s 36.66-53.01 44.14+4.53 21.88-30.2 25.2+5.66
Nantong, Jiangsu Lyusi Harbor, Dongying, Shandong

INAARE (D) IR AR E X 35.52-51.33  42.44x1.73  20.84-31.48  26.45%3.07
Dongying, Shandong  Hekou District, Nantong, Jiangsu

TFFHRL) TFF R AKX 4136-55.41  48.21x2.71  21.02-36.63  28.21+4.26
Dandong, Liaoning Donggang District, Dandong, Liaoning

H A& = () HA =% HEEN 34.18-53.42 49.65+4.58 21.24-38.41 29.49+5.22
Mie, Japan Shima, Mie, Japan

VLI T =48 (SF3) VLR A B fh g 37.41-54.48 45.45£1.85 23.9-37.66 28.35+2.49

F;, Jiangsu

Stock breeding farm of Meretrix meretrix, Jiangsu
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12 EENE

R AR SCHR[12] P B 3 il 6 7 i, R A
ks RO E 52 K (AB) . 7258(GH). 52/ (CD).
P (DE) . M1 (DF). B 58 (MN)AE 6 4]
FEm R (B 1), BAR#HE] 0.01 mm,

SR bR R R )
Diagram about morphological indicators measurement!'”!

Bl 1 UGBS
Fig. 1

1.3 DNA 25

M G, S. D, L. JHlSF;6 /™ 3CHAREARTFE
PUEBCRE, B Se ILECHS, R4 T, BT, A
475 uL STE. 10 pL % 1 K (20 mg/mL). 25 pL
) 10% SDS, 182, 52 Cilfkid . R -545
%354T DNA #2850, L1 ONE-DROP fif& 43 Wt
THE DNA W S55h, IERH 1.5%5E b
PKANLAKEIE, DNA f#-47F-20 C&MHF.
14 S|I¥FFIEK

A YR S 5 1] FH A 5 AF G SCRiR[16-17] 52 NCBI
ARG AR T A 5, 18 id Primer Premier 5.0
AL 25 X DAY, A T AR T
BRI A BRA TG . SmsScgimt, ¥ 12 X
ZAMEEMHM I ESI YT 6 MR ST BRI
FL R 12 Xt SSR BRI G IFA1 UL 3 2.,

®2 HERRFSIMFT

Tab.2 Thenucleotide sequences of selected primer

5|9 % FR primer’s name

J¥31 (5'-3') nucleotide sequences (5-3")

5194 8K primer’s name  J¥51(5'-3') nucleotide sequences (5-3")

MMO1 F: ACCCACGCACCCACCCTT MM19 F: GACGCTTTGTCCAGATTTT
R: AATGGGTGGATGGATGGGT R: CAGGTTCCAGGTCTTCCAT
MMO03 F: ATGGGTATTTCTTAATTGTG MM20 F: TAAAGCCCGCAACCAAAC
R: ATCAAATTGCGAACTG R: CAAGAGTGCTTTTGTCGG
MMO04 F: TAGGAGTGGGCGCTCTTAC MM23 F: TCAGATGGAAACAACCTC
R: CATTGTCTATGCCTCGCCTCT R: GTTACCCAGGACCGCTTA
MMO06 F: CCGGCTAGGTAGACTGAC MM25 F: GCGTAAAATGCGTATCAGA
R: GGAGCTCCGTCTGTGGAATCA R: CACCCTAGAAACCCCAGAG
MMO08 F: CGCATATTATTGATAGGGTAG MM27 F: CTGATTGAAATCTTCGGTATG
R: AAGTTGCCATATGACCTAAGT R: GACTAGGGGATTAGGTCTTGA
MM18 F: CAGGTTCCAGGTCTTCCAT MM29 F: TGGAAGTTGATAATCTGAAGC
R: GACGCTTTGTCCAGATTTT R: TTCTACTGACCTAAGCTGCTG
IE: B=C/G/T; D=A/G/T; H=A/C/T; Y=C/T; V=A/C/G.
Note: B=C/G/T; D=A/G/T; H=A/C/T; Y=C/T; V=A/C/G.
15 SSR-PCR RNIKZKIZF 1.6 HIBEBSH

SSR-PCR JZ W& ZR K 25 uL, 5 10xPCR
Buffer 2.5 uL, 25 mmol/L Mg®" 2.0 pL, 10 mmol/L
dNTPs 2.0 pL, 1EM 5[4 0.5 pmol/L, Taq

fiti 1.0 U, BEHRZ) 100 ng ¥ 0 & 5EittT 94 C
AP 4 min; SRJG 94 CASPE 40 s, T E 1% 30 s,
72 CHEAR30s, RN#EIT 35 cycle, feJ772 C
FEAH 10 min. ¥4 =¥ H ABI 3730 4T B4
VK, B RSN SR L R

iz JH SPSS 18.0 #f4F, LARIEHrHr . T 7
ﬁﬂﬂ%Aﬁ%3ﬁ§ﬁﬁﬁﬁ%ﬁ6¢Kﬁi
IS T DA (T 285 0 s P bR 1 25 S EA T B o, 1
mﬁ%%ﬁﬁoﬁﬁ%#mﬂ%k¢ﬁ%ﬁﬁ’

ISR, B BT S80I BR UA &5 K6 (AB) T
DIRIE, 138) 5 ANMESFRE L FIER, 15051k
45 S B AR 241

R BT IE N B R ICHE 3 R4 R
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Rk, ML RB, AR, T EE, M

TR AT WAIRTERS 5 AT SHRAE He
AR A B B A g AR bR, B BN B B 3 AL
Gro TR TR BT STRR AT S BRSOk
(18177

FIUR T R A 50 4750 3 4 Hr
XF A PR B S B A T RS OE o X TR R AR 1B A
S, 0 0 R T ) ) R s )
R FIRIHERR P(%)=H1 50 1E 8 1R 5 552
MR S 51005 FMHERGF Po(%)=H1 51 1E 1 1)
FE 5B/ H) 90 RE BB <1005 L5 4A ) R P=
S A/ S B s A AR E B
MRE LB, B | BRI BRI B RE S AL, K
AR

TR B A A AT B RN R AR A TR
P AR R 5 R/ R, B IS g SR kAT
9%, KH] Popgene 32 HIFHEATIAL ST,
IRRIE A BRI L ZREES RO T SRR 1Y

Mega 5.0 FVFHIH T AT HEPRRE S 9 R SR TR
2 ZHRE5HH

21 FSHBELRFIERNE TEHita

211 FEBIFMELLOIERNERSHT X5 R
IFi) YA S S A TR A B VT 5 SO0 T — ARk B R A IR
SRHIE LR AT T 5 7 5 225387, LSD ik
ZH AR EY: B A = H UG BER S H E S
AR S ADNIEAI AR E A B3 22 5 (P<
0.05), VL8 SCUG HEIAR 5 H 7 = RALER W K /5%
KoMk B AR B 3 22 5 (P<0.05), & 5) P53
WA FE AR 1| MRS MR GT o B R S )P
BRI SETE /70 L T T AR S ) PR Y
PR AT RO e 35 M 22 52 (P<0.05), 1 75 304
FER S AL 7 SO BE R Z [ Mk 22 R /b, HX
RS HADBE R = DA E 3 ARSI E PR
GEsi/Aek . WAk MR /AR LR R
P 2% 5 (P<0.05)(55 3).

*3 6N AEXHRBEER 6 NSO ROKLERER
Tab. 3 Correction with morphological proportion of six morphometric
characteristics among six different Meretrix meretrix populations

n=30; X £SD
PR i MwiN: Rl INRARE LTFHR HA=&E LT =A%
trait Beihai, Guangxi  Nantong, Jiangsu Dongying, Shandong Dandong, Liaoning Mie, Japan F;, Jiangsu
7 g K 0.512+0.025* 0.502+0.018" 0.484+0.013° 0.491+0.017¢ 0.501£0.019¢  0.511+0.018®
GH/AB
FE K 0.821+0.018* 0.827+0.019° 0.823+0.035° 0.827+0.018° 0.795£0.043>  0.832+0.019"
CD/AB
K R 0.739+0.018* 0.740+0.03* 0.721+0.032° 0.726+0.02° 0.737£0.022°  0.659+0.028"
DE/AB
WK /EK 0.293+0.026° 0.299+0.021° 0.263+0.018° 0.28+0.025° 0.312+0.025° 0.30+0.026"
DF/AB
AT 0.237+0.016* 0.259+0.019" 0.202+0.018° 0.251+0.021° 0.224+0.024°  0.243+0.021%
MN/AB

A AT EARRA ARG R R AL AFTE 22 5 (P<0.05); AR ARTR/ING - RR 241 18] J6 W 35 1 22 57 (P>0.05).

Note: The different superscripts mean the differences are significant (P<0.05), while the same superscript means the difference is not sig-

nificant (P>0.05).

212 ETESHFHEMHKNRESN LI RE
SCIR A S HE F R AL 7 = AR A IR 25
I, ZJa5) S0 Ry —2, IR SCE NS
LTS ROy —28, = H SCIR AR 5 H Al Sl
PR B BE B Rt (] 2)

213 EBESHH X5 A [E SO AR K
VL SCG T =R RHANIEA LR AT T
TR T, FRE(E>1 M 3 E 2 4, Hi
T 1 TR N 36.98%, 4% 2 Y TTRkR
H21.17%, RIFTTkFE N 58.15%4F s 1,
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W& K /5K (DF/AB) . 78 %c/7¢ K (GH/AB) 1 52 1
AR, HTTEkER 9l 82.2% . 80%; T4 2 H,
B K /52 K (DE/AB)YE i K, TTRkE N 77.5%
(F 4). W 2 D FRGHEF 1552 H s
SR BN 6 MR H A = F SO B R B ARt
= OPUGRR, ST —AN Xk, HARBEATE 4 %

FRIAA 70 A H E AR EZ (K 3),
2.1.4 HF4HH @i SPSS 18.0 XF 6 NAE] S

WA BEARAE OB S B AT R B 0, 3 S A
IREFAER I, LA 6 BRI A k. UL a,
b, c. d. e #5E5E/7E K (GH/AB), e/t k

(CD/AB). ¥ /5¢ K (DE/AB) . #ETH K /5K
CASE 0 5 10 15 20 25
LabelNum

SF36}’7
— 1

“HgaQ
w AW

K2 6 AR SIS R B SR 28 23 1 4]
D: IWARFRERHK; G J IR I HA=EREHA;

L: i THHRRHA; S: VLR H @ REA; SF3: VLI T =UREHA.
Fig. 2 Cluster analysis among six different
Meretrix meretrix populations
D: Population from Dongying, Shandong; G: Population from
Beihai, Guangxi; J: Population from Mie, Japan;

L: Population from Dandong, Liaoning;

S: Population from Nantong, Jiangsu;

SF3: F; selective breeding population from Jiangsu.

x4 6 NARENEREKE 5 MR HIERK
EWSSHEFREERTHKE

Tab. 4 Factor loadings of principal components and
contribution ratio extracted
from 5 mor phological characters among six
different Meretrix meretrix populations

F s
MR trait principal component
1 2

5295 /55K (GH/AB) 0.800 -0.273
Sem /56K (CD/AB) 0.308 0.573
iy K /521 (DE/AB) 0.230 0.775
M I 1 /5¢ 1 (DF/AB) 0.822 -0.223
& 1 95 /78 1< (MN/AB) 0.621 0.076
% F W5 5Tk 2R /% contribution ratio 36.98 21.17

o FoRAMIE>0.700, F FHETTEAS

Note: Variables with the main contribution to each factor are ex-

plained by * marked loading >0.700.

a
+ Bk
o UL
Beihai, Guangxi
A VLF5ESE
Nantong, Jiangsu
, v WRAKE
! Dongying, Shandong
* + LTPHR
Dandong, Liaoning
* HA=H
Mie, Japan
THF=ER
F; selective breeding
population from Jiangsu

432 principal component 2

1 i 1 1
-2 0
FE 431 principal component 1

B3 6 MNAFSUARERIES
2 A3 A A

Fig. 3  Scatterplot scores for the 2 principal components
based on morphological proportion among six different Mere-
trix meretrix populations

L BER Y

(DF/AB) ., H&T ¥i/7¢ K (MN/AB)., 6 > SCIA BEIAR 1Y
F AT

I7OVE S BE AR . Ye=1190.689a+791.667b+
611.078¢-270.654d+182.5556-837.561

TE 70 SC S BE K - Ys=1143.942a+798.129b+
603.16¢-238.369d+239.321e-837.561

1R SC WA BE K . Yp=1151.948a+810.465b+
603.092¢-300.039d+103.671e-802.512

107 S0 s BE K Yi=1135.999a+811.466b+
585.734C-266.3650+226.429e-819.943

= C MG BEIK : Y,=1152.085a+747.755b+
626.720c-237.9560+192.429e-806.087

LI F = AR SO B K 0 Yeps=1204.368a+
866.114b+436.349c-223.650d+220.652e-807.118

6 N ASTF) SCA A () 1 285 1 DR 43 o 24
Jo: FIRBIHER R Pyl 40%~96.67%, Py K 46.43%~
93.55%, 6 IS AEIHE AR ZEA FIHIR K 62.78% (&
5)o FBIMERR F a5 = B H A = E SCHGRER, H
Py} 96.67%, P, N 93.55%, i T30 SCa i
A B4 AL 0 A 2
22 SSRIREHTLER
221 6 NARNXHMEBENEESHEMEKE 12
X} SSR GIWIFE 6 AN [A] SCA HEAAR ALk 2] 78
NN FEN, SR RN 6.5 4~
6 AR A3l A 0 21 1 S FE K 62, 68 59,
60, 56, 67 Ao 2 HEARA R 5L FEE Bl
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2.55~3.46, Shannon’s {5 B8 EGEF A 0.602~0.779,
LZBME R &R PICA T 0.485~0.612 i), ¥
BRI ZAMEGR 6), K 6 4 UIRRHAR L Z
FEPEYI RIS E & o Hor T 05 g B B i AL 2R
PEKF-fe i, VAR T F = ACRE R4S I8t £ 2B
PESEIERAR T UL BB AR, —F Z I
M2 7 (P>0.05),

222 6 NAREINWBEANEEIMULKRE SSR
RESWMER KBS IIHHE, 6 DAFL
UG BE AR B) B 545 34k 23X Fy o4 0.0208~0.1135,
Horp P SO BRI L TIIR SCIA TR . TR E T
SACEEAR I B A 1h, LR RER Y B A
e Ak . [H] BRI Popgene 32 XA T 6
AN TR) SCUG FEAAR ] FR) 38 45 1 B (3 7)o FRARM IR B

L MEGA BAFZ i H T 6 AN [R] SO B AR K H:
MK UPGMA REE(E 5, K 6), A rss
R VLI SIS B AR Sk B R R T
RO BERSER I —2, ZIRS)TTSUGR RN
— 2, INARSCIA N 51 TSR R —2%, 2R’
E 4 A F - XKOUGRIBFHS AR ST AR
—ig, HEERSEEREMI—BE 5). B 614
K11 UPGMA R 25 R K 6 MR M
A B S A B R AL T = AOSCA R
6 MMEMEIRZ(20%), HATKHR A4 [ 1h
SEIE R — 2 o RAFREA R B I AL A,
IARUWER AT 91.3% (164/180), MA[FIFEIA fA B
KB, AURIANE IR 45 T 5 T Ak ) 0 SR e 2 LA
—3.

£5 6N TR BAEESERFIZSTER

Tab.5 Discriminant results of morphological proportion of six different Meretrix meretrix populations

FI B EH7/% accuracy

M 433S predicted species membership

RE{A population R number

P, P, G S D L J SF;
I PULiF(G) Beihai,Guangxi 30 50 57.69 15 3 2 4 0 6
YL.75F4 38 (S) Nantong, Jiangsu 30 53.33 48.65 2 18 0 4 1 5
11 Z % % (D) Dongying, Shandong 30 86.67 81.25 2 0 26 1 0 1
iL T} 4 (L) Dandong, Liaoning 30 53.33 59.26 2 7 2 16 0 3
H 4 =i (J) Mie, Japan 30 96.67 93.55 1 0 0 0 29 0
L9 F = fX(SF3) F3, Jiangsu 30 40 46.43 4 9 2 2 1 12
A total 180 62.78 69.30 26 37 32 27 31 27

®6 WMIESWEIN 6 NFARTBHFEESHESH

Tab. 6 Genetic diversity of six different Meretrix meretrix populations by SSR

n=30; X+SD
HEA A LR L EERSE 2D EZN s, Shannon’s WML B Wb
population N, LN, Fh PIC EsEi H, He

IV ILIE(G) 5.17+0.18° 3.01£0.07° 0.523+0.021° 0.685+0.041° 0.658+0.03° 0.637+0.028*
Beihai, Guangxi
YTHRFEE (S) 5.67+0.22° 3.46+0.13° 0.612+0.032° 0.779+0.029° 0.719+0.027° 0.701+0.023°
Nantong, Jiangsu
WA A (D) 4.92+0.16* 2.84+0.10° 0.504=0.026° 0.626=0.013¢ 0.587+0.038° 0.568+0.032°
Dongying, Shandong
TTFARL) 5+0.25° 2.98+0.13° 0.518+0.01° 0.632+0.02° 0.636+0.024° 0.613+0.018*
Dandong, Liaoning
HA = () 4.67+0.18° 2.55+0.09¢ 0.485+0.018° 0.602+0.015¢ 0.565+0.043° 0.548+0.036°
Mie, Japan
ITHF =A% (SF3) 5.58+0.2° 3.39+0.12° 0.597+0.024° 0.746+0.034° 0.683+0.035° 0.688+0.026"
F;, Jiangsu

e FAT EARARE AR RVING 0k 3 35 41 ) A7 7E 2 M 25 5 (P<0.05); F3 AH R /NG 7 b3 38 75 4 18] JC 1 257 2% 5 (P>0.05).
Note: The different superscripts mean the differences are significant (P<0.05), while the same superscript means the difference is not sig-
nificant (P>0.05).
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Tab. 7 Genetic distance and genetic diversity coefficient of six different Meretrix meretrix populations

LN JUVEAL PN apii] INARARE LT HA = L5
population Beihai, Guangxi Nantong, Jiangsu Dongying, Shandong Dandong, Liaoning Mie, Japan F =14 F, Jiangsu

ﬁ?ﬁ’l_t‘@ . - 0.0182 0.0455 0.0487 0.0877 0.0220
Beihai, Guangxi
[RALEE . 0.0395 - 0.0437 0.0490 0.0910 0.0106
Nantong, Jiangsu
[J—IZ’J_{/JQE

. 0.0799 0.0764 - 0.0357 0.0775 0.0430
Dongying, Shandong
LTI L 0.0943 0.0885 0.0651 - 0.0839 0.0495
Dandong, Liaoning
H‘Z'Kéi 0.1135 0.1020 0.0913 0.0925 - 0.0892
Mie, Japan
Ylﬁ_¥:1t 0.0424 0.0208 0.0844 0.0894 0.0968 -
Fs, Jiangsu

Th: XA, s IR, XML LT gL b /AL

Note: The data above diagonal are genetic distance (D,) and the date below diagonal are genetic differentiations (Fy).

D
— —
J
u54 aba obz obl 6
K4 FEFHTERCH 6 A
SCHA AR UPGMA 2514

D: INARARERHE, G T oadLlEREA, I AA=EREHA,
L: JLTFHRRAA, S: VLR AEA, SF3: VL8 T =URHA.
Fig. 4 The UPGMA dendrogram of individuals from six
different Meretrix meretrix populations by SSR
D: Population from Dongying, Shandong; G: Population from
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Phylogenetic relationships among different populations and selective
breeding of Meretrix meretrix, based on multivariate statistical analysis
and simple sequence repeat markers

CAO Yi', CHEN Aihua', WU Yangping', ZHANG Yu', CHEN Suhua', ZHANG Zhidong®, TIAN Zhen®

1. Jiangsu Institute of Marine Fisheries, Nantong 226007, China;
2. College of Fisheries and Life, Shanghai Ocean University, Shanghai 201306, China

Abstract: In recent years, due to frequent translocation, the genetic background of Asiatic hard clams, Meretrix
meretrix, has become unclear. This affects the protection of the germplasm and selective breeding, thus hindering
the sustainable development of the Asiatic hard clam aquaculture industry. We aimed to explore the germplasm
resources of Asiatic hard clam populations from different sea areas and evaluate the breeding potential of the dif-
ferent populations. To do so, the phylogenetic relationships between five populations from different sea areas in
China, a selectively bred F; population from Jiangsu, China, and a population from Japan, were analyzed using
multivariate statistical methods such as cluster analysis, principal component analysis, discriminant analysis, and
microsatellite markers. The results indicate that: (1) There were significant differences between the morphological
characteristics of the Asiatic hard clam population from Japan and the five Chinese populations tested (P<0.05),
which were verified by principal component analysis and discriminant analysis. The genetic differences between
the population from Japan and the five Chinese populations were also significant (Fs>0.1). (2) The results of the
cluster analyses using the two different methods were consistent. The initial broodstocks from Nantong and Ji-
angsu and their offspring (the F; selective-breeding population) were clustered together first and then grouped
with the population from Guangxi. The population from Shandong was clustered with the population from Liaon-
ing. Chinese populations clustered together and then clustered with the population from Japan. The accuracy with
which individuals were identified was higher when using simple-sequence repeat (SSR) markers (91.3%) than
when using multivariate statistical methods (62.78%). (3) No significant difference in genetic diversity was found
among initial broodstocks from Nantong, Jiangsu, and their offspring, the selectively bred F; population (P<0.05).
This experiment shows that the differences between populations from Japan and China are clearly reflected at the
morphological and genetic level. The reasons underlying the differences found using the two methods (SSR and
multivariate statistical methods) were analyzed, and the necessity of joint analysis using these two methods is ex-
plained. Our results also reflect the effects of frequent translocation on the germplasm. Based on our results, we
recommend cross breeding between distant populations to protect the germplasm resources of Asiatic hard clams.
The selectively bred F; population was regarded as the offspring of populations from Jiangsu. SSR marker data
suggests that this population has the potential for continuous breeding. Furthermore, the feasibility of cultivating
new varieties of Asiatic hard clams by mass selection was verified.

Key words. Meretrix meretrix; multivariate statistical analysis; simple-sequence repeat (SSR); germplasm re-

source; selective breeding population; phylogenetic relationship
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