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M3 I 12 # (Liza haematocheila) 4 AN B A 332 BHASEAT BRI S AT, R BT, 14 T
By B EHRO AT LA N SAN, A NFEBREN S AR T LFELH N 92.86%.
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FIHT, F FE AR s g (i K HE A7) 32 2 1
KA ARG R B o Ak TR s | EE A
B, DA IS i v SR B T S T L (kR A,
2012), 3R IV AR 10 B AR BEAR S N T 37 58 BE A4
TPt 45/ e Ay AR T e b, R 4ER, MDA
DNA(Microsatellite DNAYE N4> Firic, BAEHZE
PE BRSO S A SRR L, T N T S )
PRI B L Z AR B (Bl B 48, 2013) . st Bl
HE (B =4, 2010), R 5T 9E R4 (RS, 2000)
FORG KRR M, 2013)% . B, R Xu
A5(2009)38 i o T B A SRR IE 10 X ZARTAE
519, %5 Il 2R g BHB T AR f0 A AR BRI T T st L 2
FEMEA T . ABFSE R I T A DNA 28 MR H AR
SSR (Simple Sequence Repeat), X3 [F#TA# fa 4 4
B A RIS A Z R T RS, B R FRE
2 B A o I O R PR A RSB AL T R R M B I B At
Biif7ae i

1 #REFE
1.1 #HRRR

S T IR AR R 4 AP AR b B A S Sl R Al T
LT #2014 4F 6 H) . IR (2013 4 10 H).
TLIE =W (2014 4F 5 ) SL#iTA+11(2013 4 11 H)
BRI AR S, KR i V2 ST TR S 6 =, 45 AR HEAH
RURLAS BEHLINEL 30 &, &K M (16.54+£1.35) cm, f&
HoH(98.3+12.5) g, I RGBT A3 T i 44 -
BYHUR 68 TR AL, —20C A7 o

1.2 DNA iREUE &M

PRI 1R AR IR IR A2 B 8 30 mg, SRAFESR
A9 DNA $2 0G0 & 32 DNA. ¥ DNA K¢ i
&4 Dufinder 1Y 1%3 g HHEE IS B UK AE I, FE & TG
Ko 2 o M A ) DNA F B, I NanoDrop & 1=
05 A iy DNA VR (Ao nm/Paso nm FIE ST T 1.8-2.0),
¥ HAFEZE 50 ng/ul, —20°CAZRARTE , VE AT
F SSR 4 #r .

1.3 SSR3|M&ERK

IR TS Gotoh £5(2013), EHUEA 2N
Yy, & EAETAY TRARAFR S, 4 PCR
PO K R KRS I G G Y 14 X, HEIMERE L,

1.4 PCR ¥ 18R 7= 8B ik &

PCR 4 15 pl iR ZR : Taq filE(5 U/ul) 0.2 pl,

dNTP(0.2 mmol/L) 1.3 pl, Buffer(10x) 1.6 ul,

Forward/Reverse Primer(10 umol/L)#% 0.7 ul, Template
DNA(50 ng/ul) 1.2 pl, dd H,O(1 mg/ml) 9.3 ulo PCR
SN ARIF: 95 CHIAEYE 5 min; 94°C7AEME 30 s, 1Bk
R E 30 5,72 CHEMH 30 5,35 MEHR 5 72°CZEMH 10 min;
4°CHRAF . PCR #7471 (95°C , 5 min)J5 R 8%
RN UK, BRYs, AARBUTAMR, TSI,

1.5 HIFELESHH

HRAE LUK B3, 2 BRI BaT i  BeOR/ NG it o
A, 105 4 DT A AN A TR A S B R R T
Popgene 32 Version 1.32 FAFTHRA A 0 1 &5 o7 5 [
B ARCEALEERE . WA B L ARG R, O
T A BEIR R Hardy-Weinberg - k6 56 HE R AE 124%
(DA =S QNI g (o A% 5 QN S S B AN ¢ (- R (DY G Y
FUB LIRS . #4E Botstein Z5(1980) 1 5%, 1 £
BAEBE . H SPSS 13.0 BN 451 S I 24
J& (He)i# 1T Kruskal-Wallis #:45  # 4 Nei (1978)Fr#E
THABEIEE , 5 T E I B 25 UPGMA KK,

2 ZER59H

21 WMIBNESZHM

SR A BB S 283 PCR 748 Ko B, SR G
FLOE B 14 A7 5 REAS 70 AR BT A5 b PR (R 30 1
HWT 2B MEAA, WanI Y R A R ILE 1,
PR RAABEHALES 14 MimZBERNE 2. k2
AL, 14 AMLS S B 61 ANSEAIIE , B A A
PIERECR 2-8 4>, ARGEAIEFECH 1.563-5.617
A, 7E Orla21-231 o7 a5 18 H 4540 ik PR ESCRN A5 305 o7
FERE 2, 7 Orlal6-32 {7 3444 H 45 o 56 R ESORD
BREMIERE R, A O A I ROk
4357, VIR REENSEEFECK 3.172, BRSO 44
A ESN 0.033-0.633, MG N 0.360-0.822, —
F WY 0.368 Fl 0.632, 14 M7 S HIZ A
= A E(PIC)H 0.306-0.798, F-X{E K 0.575, Hi
ALUL, TR AR 14 AN A 10 MR R £
BYEPIC>0.5),4 PRI KT ZEME0.25<PIC<0.5),
XN S HA FE A, e H TR sk 2F
PR 5T o

22 AEEFEMBREESRESHEN

WA 4 AAS[R) HUE LR (1K) 84 ZREMES B
3. HFE 3 ATHEL, 14 A EAERTA BRI 25 EH 4
AR 92.86% . 92.87%. 100.00%F1 85.71%., 4%
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Tab.1 Information and specific annealing temperatures of 14 pairs of microsatellite marker primers used in this study
AL, 519175 HZ A Bk E 1B IR
Locus Primer sequence(5'-3") Repeat motif ~ Product size (bp) Annealing temperature('C)

F: TCGCCATGTTAAATGTGCTC

Orla3-185 (CA), 151 59
R: AACYGCMCACCAAAACAGGA
F: CTTGGTTCATTCCCACACAG

Orla4-222 (GT)s, (GT)s 123 58
R: GGAGCTGCTTCACACTGAG
F: ACAAACTTAATAGCCGGCAG

Orla9-38 (CA)y, (CTC)s 239 56
R: CACTGCTTCATTCCCAATCC
F: TATGCTGACCTGCTGTGACC

Orla9-204 (CA)s, (CA)o 269 59
R: CGCCAGATGTCGCAAATAC
F: ATTTGGGGAAYTCCAAAATTAG

Orlal0-175 (CA), 140 58
R: GACCTAAGGAGACAGAGTGTGAC
F: TGACACTTGTCAGCCCTCTG

Orlal4-137 (CA), 251 55
R: CTGGCAGCCATCTTTTACTC
F: CGCTTTAGCCACAGGCCAAC

Orlal5-84 (GT), 244 57
R: TTCAGAGGGCCAGTTAGCAC
F: TAAGCATGGCTTGGTGATCC

Orlal5-260 (CA), 230 55
R: AATTGCAAATGGTCCTCTCC
F: TAATTGCCTGGGCATGTGCC

Orlal6-32 (GT)s 243 59
R: TAGCAAGGAGAGCCTGATGC
F: CATGCAGTGCAGATAGCRCC

Orlal7-260 (CA)s 226 60
R: TTACCCACRGCAACCTCTCC
F: GCCTCCAGATGGTTTGTGAG

Orlal8-49 (CA)1p, (CA)g 180 57
R: GAGAGTCAGGTGTCAAGTTYACC
F: TTTAAAAGCAGCTCTGCGGGCAG

Orlal9-63 (CA), 167 59
R: GAGCTGTCGCCTCTTGTTAG
F: AATCCAAAACACCAGSCAAG

Orla20-134 (CA)s 223 55
R: TACAAGGTGGAGGTGGGTGAC
F: CCCGAGGGCCRTTGAAAG

Orla21-231 R (CA)sTA(CA) o 208 61

: CTGGCCTYTCCTCTTGGAC

B 1 514 Orlal7-260 7E 4 MEEK LYY 1l Ik

Fig.1 The electrophoresis of products amplified with Orlal7-260

#i) &% Huludao

HERUE Liahyungéng

F#+1lI Zhoushan
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Tab.2 Genetic diversity parameters of 14 microsatellite loci of L. haematocheila

{37 55 Locus A Ne Ho He PIC Fst Nm

Orla3-185 3 1.886 0.442 0.472 0.419 0.014 17.745
Orla4-222 4 2.665 0.252 0.628 0.570 0.029 8.287
Orla9-38 5 3.508 0.633 0.718 0.661 0.086 2.663
Orla9-204 2 1.986 0.033 0.499 0.373 0.375 0.416
Orlal0-175 5 3.125 0.267 0.683 0.627 0.189 1.074
Orlal4-137 3 1.563 0.058 0.362 0.306 0.815 0.057
Orlal5-84 4 3.549 0.59 0.721 0.664 0.105 2.128
Orlal5-260 4 2.227 0.533 0.553 0.511 0.022 11.282
Orlal6-32 2 1.684 0.017 0.408 0.324 0.849 0.044
Orlal7-260 3 2.681 0.462 0.630 0.55 0.063 3.747
Orlal8-49 7 5.239 0.567 0.813 0.781 0.070 3.313
Orlal9-63 6 4.885 0.322 0.799 0.765 0.032 7.535
Orla20-134 5 3.792 0.392 0.739 0.691 0.019 12.871
Orla21-231 8 5.617 0.583 0.825 0.798 0.046 5.205
1] Mean 4.357 3.172 0.368 0.632 0.574 0.148 1.444

R3 AR EESHEESH

Tab.3  Genetic diversity parameters of the four populations

B4 Population gj&ﬁﬁé}}; Ne Ho He PIC
Polymorphic percentage (%)

#H7 % Huludao 92.86 3.929 2.673 0.364 0.532 0.487

7 & Qingdao 92.86 3.786 2.682 0.36 0.503 0.465

% z ik Lianyungang 100.00 3.929 2.703 0.389 0.561 0.513

#+111 Zhoushan 85.71 4.000 2.899 0.359 0.550 0.509

PRI 250 FL B 3.786—4.000, 45 %5045 3 3t I %K
4 2.673-2.899, WLIZ A B R 0.359-0.389, WIEEZRG
BEH 0.503-0.561, ZA&(FE 8N 0.465-0.513, Hlt
GYNT, HREA 4 ORI A AL R LR
[, BRI A E R, 4 DAL 2R
LR TG L (P> 0.05), B, XA BRI
B 4 FR A7 o 118 S 67 R DR U R 4T Hardy-Weinberg
AR, I — A L e R A, HAR
ZAH (PRI L BB Fe B (Fis) 45 SR .32 4, thF 4 7]
A, 4 A IRREA b IR 7307 5 i B Hardy-Weinberg
S, W SRR 8 AN, WA B BEAORE £~ U IR
Gy B 9 AL, AR LR R T P70 B S
A, HoA A A5 20 2 Hardy-Weinberg “F-187 . X 4 N BE
VAR 2% 07 s 352 A% 8] 7 18 BU(Fis) I RIFFE A B, 77 i Al
FHUE AT R A Tl b, HAL PR R

3R A
23 ARFEMBEEREES M RIREESR
14 O ETE 4 A M PEERR ] 35 4% 431k 48 B (Fst)

FIE R ENMY AR 2 PR, BEAR 145 067 55 B AN )
FEBE I 18 AL 34, A 5 s 1 7 34 18 A% A3 AL 8 B0k
0.148, XL R 1.444, UL BEUR A 4778 B
WAEE, fA7E— R I 3 3 .

1) JIT A b B R A T R 2 [ 1 3 £ ) b 4K
(Fsty L (Nm) L2 5. B3R 5 T, B piEfk
6] #3515 43 b R Bh 0.025-0.133, FEH RN
1.673-9.701, FE# ™ & M5 & B W] 382 1% 7 fb s B0
/N, BEPR I B AR 5 3% 25 s AR LU R ] 33 45 4y
feFgEm K, Fe R e /IME .

4R Nei (197803155071, THAAR fh 45 M 30T
A )8 AP R () RN AL B B (D) (3 6). Hi3k 6
AR, PR IR] B AL ARAYE R A 0.623-0.818,
LB N 0.202-0.473, T 55 FIHH 2 5 BRI 0 8 1%
AERUE 2R B 5, 3 2= W AN L B AR A 3t A5 AR B 2R
B Ak o X R BE B IE o BT R IR R A 25 28, B
5 TRV P I TR AR ) a8t A B R T, IO 5 Vs AN L A
AR I 38 15 BE 2 ezt (1 2))
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%* 4 Hardy-Weinberg R RE(P) 5iE & EEIBE(Fis)
Tab.4 P value of Chi-square test for Hardy-Weinberg equilibrium and Fis value of heterozygote deficiency or excess
¥ 4 Locus #A 7 5% Huludao H % Qingdao % = s Lianyungang #+1l Zhoushan
P Fis P Fis P Fis P Fis
Orla3-185 0.747 —0.140 0.008** —0.030 0.116 0.218 0.004** 0.119
Orla4-222 0.002%* 0.380 0** 0.748 0** 0.775 0 ** 0.403
Orla9-38 0.006** 0.215 0.229 0.128 0.164 —0.158 0.010 * —0.037
Orla9-204 0** 0.705 0** 1.000 O** 0.933 0** 1.000
Orlal0-175 0** 0.839 0** 1.000 0.010** 0.146 0** 0.536
Orlal4-137 — — — — 0.023* 0.123 — —
Orlal5-84 0.775 0 0.001** 0.448 0.029%* 0.083 0** —0.238
Orlal5-260 0.795 —0.126 0.386 —-0.315 0.810 —-0.030 0** 0.516
Orlal6-32 0** 1.000 1.000 —-0.017 1.000 —-0.017 — —
Orlal7-260 0.795 0.234 0.307 0.062 0.033* 0.204 0.002%* 0.359
Orlal8-49 0.004** 0.013 0** 0.137 0 ** 0.383 0.001%** 0.462
Orlal9-63 0** 0.487 0** 0.484 O** 0.865 0** 0.499
Orla20-134 0.015* 0.436 0** 0.550 0** 0.383 0.001** 0.462
Orla21-231 0** 0.431 0.178 0.194 0.767 0.009 0** 0.354
* RN P<0.05, ** FIKP<0.01; — FRHEMEN A
* represents P < 0.05, ** represents P < 0.01; — represents monomorphism locus
®5 HEABKEEEFR Nm AL )T #7415 Huludao
BIEFLRE Fst GHALLLT) _
Tab.5 Gene flow estimates Nm (above diagonal) and 5 Qingdao
F-statistics estimates Fst (below diagonal) among the four
populations of L. haematocheila ] ¥ Lianyungang
T f41s Zhoushan
Population Huludao Qingdao Lianyungang Zhoushan
iy 9.701 2.440 3.046 020 o015 010 005 000
Huludao
= Kl 2 T Nei Jofiistf2 B Ay 4 1
. 0.025 2.173 1.673 P ,
Qingdao WA B K UPGMA R
7 Fig.2 UPGMA dendrogram based on Nei unbiased g_enetic
Lianyungang 0.093 0.103 1.628 distances of the four populations of L. haematocheila
Frili N
Zhoushan 0.076 0.130 0.133 3 i
#6 HMEBEEECEURE )in 31 WDBARICESHIEDI

BEEEEES D (
Tab.6  Genetic identity | (above diagonal) and Nei's
genetic distance D (below diagonal) among the
four populations of L. haematocheila

)

TEXT YRR BEUR I 8% 5 B AT e Hr it i, R
A4 FARic A B R B S8, g Bl %%
(2002) FIAL 75 B3 25 (2000) 43 51 F1) FH 7K - 38 43 458 e HiL Pk

BEMA Bt HE o Fl FEARMBENLY 1 £ 725 DNARAPD)HE A X% B ] b #%
Population Huludao Qingdao Lianyungang Zhoushan YRR A H AR RN SR A R R A T a8t AL 2R E T, &
I 0.818 0.761 0.815 HAH RAPD H AWM A B SR TE AN 77 FE B AAR 1) 352
i“l‘“dao & ZREMEX S TR VE Y BE I FL UK I 25 5 o FR 2 6 55
S’i:'% dao 0.202 0.747 0.675 (2004) % MR ZE 51 51 3 A~ K EE 6T (Scophthal mus
ﬁgﬁ maxi mus) i B R A TS & B, 32 T8 1 it
Lianyungang 2> 0292 0.623 BB 85 (0.068-0.120) 8 T RAPD 51413155 245
o 0205 0393 0.473 3£(0.012-0.019), 34, England Z(1996)WF 57 %M ,
Zhoushan ' ' ' B ERE I Fhoic B —E A, Kk, A0
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FEREI 14 DT EARICAL R R L 4 A M PR AR
RHEAT IR AL Z AR BT o
AWFFEEI, 14 DR R AL TER AR R A
T RED I T T RO 2R HRAT 23, XS A A
AEERZENE, BRI TR L Z RN 70T

32 AEFEMBREEEESHESNT

FEUR (93815 Z A0 1 2 48 BE IR 2 3 st A% 15 B
1, ELEG BB AL AR S AR B FLs AL 254, R PR N
WAL . e RE KA AR A A LA, T LUFDR
A £ A A N P AR R R ) 19 5 55 (K SCHERAE, 2003;
O'Connell et al, 1997), AW EEL, R A#SE . HE .
T 7 R R 1125 P M £ i AR 4 A T AN A 7
FERECN 3.786—-4.000, A ZL S5 FE £ 2.673-2.899,
AR T A A7 BE LB XT3 /0, 46 4 7T DA R ke i
AL A I BESE (O'Reilly et al, 1995), BEIREfL
FeE BE RN I 2 RE R, B R R4S 6 AT A 1AL A8 S 1Y)
RS E, RM 4 A HbPRE AR BRI Je A B
0.359-0.389, MHEEZ4G R 0.503-0.561, Hiz4iss
(2002) 1 T 95 25 (2005) A FH 7K - 3K € #9858 e FiL K vk K
B B 45 (2000)F FHBENLY 3 25 DNA(RAPD)FE A
N7 AR £ 7 A BEAAR ) 2 5 BE 0, (HLAS R AR %) SO T
A BRI EE 24 5 B KT Xu 55(2009) I 58 45

FEABEFE Y, W e A B S I A A B 22 R
K, BEARIB AL AL FASTHERIRAS 3355 1) 45 v 3L (R A
Wi AT Hardy-Weinberg V- K6 56 1158 4507 .35
1R B2 T B I F R 25 RARST o 4 Db BRBER R
I3V AR Hardy-Weinberg A7, FLXT 4 S FEAR R
7 1 8 A% [ 2 P8 B (Fis) 9 & B, & 5 AR LU
RIS RIS, AR A 3
AL R BB T T . T B Az 2 b B PR 2 R T A
KEEINF IR  , R AL IRY BURE 71 5 S5 T i 45
FEFAEREARSERN Z A I, a0 Liu Z(2007)F FHR i
J Iz A A e R A, SR mtDNA 5 il X 35
ST AN AT R GBS Ry, WA R B, MR faghik gy
ARTET TR 2 oK X, Ly B A PR, 25 Hb BRI
F14) BLAE A R AR 7 T T KU AIG T 3 S 1 B A P
KR 3 A h 21 g b B AR I8 B, 1T 7R 96 4L ()
B 3 AN AR BRI, i TAEAR R vk i )5 AR T 42
e FERE /N, BT T b 7 AR K U R TR A R
Mo, FEMRARRNERE, ERRERQI)M KA
R X A BEF S A Cyt b &85 LB, R
£ B AR AR R PN 38 AL KT UA DR B AR SR
AR, B4 g A LA 1 2 B P AR A AT iR 22
FEJE (Grant et al, 1998), Gao Z5(2014)%} 2k [ P L K

PR S D HEBEREAR O IF ST 25 S A1 R] , $Em iR f eI
TE 28 3 SRR, 5% BE HE O 2 J5, N —A /NI
kA 2R R AY S F 4, X 5 AN 5T hp fa
o TR 5 W25 Hardy-Weinberg V-7 5 j= 4 24 & F
IR AHTTE -

FAN, N4 R AR AERHAN 2B F B &80
Hist e Z LR F S o RIEF, X4 BRI & R
SITEE R R, 4 DMRHREE Z N E R TSI E
X(P>0.05),

33 AEHFEMBAEEEEESLREEESSN

TEEAA [B] 38244 43 Ak 22 B0 (Fst) 1 Sk 4 5 BE R ) 3t 4%
AR B bR , H R 5 AR (] 35 R 3 (Nim) 3 [
) AR 25 R R (R 3845 A 1R N FERIL TR o FEASBIFSE v, 4R
P AERERIY 14 NLECEEBAE SRR B 0.148
(0.05 < Fst<0.15), FIATEKN, FHRHGH
1.444 (1 <Nm<4), BEREIZERASHE Y, AEAEHACH]
WEEASE T, B 1 AR (B8 AL 2Tl o X PR (AR (8] 1)
WAL AT 2 B, AR fh BRI ] A 8% ATk R BN
0.025-0.133, JEHW N 1.673-9.701, FEHi &M
SRR AL A s B/, BRI S B R EL,
7 W AR LA S8 AL oAb 48 Bl R, JE R Ry Fee/ s
{H, X Al g 5 MR HURE J1 M v i A A
B8 VR S5 A (R FEAR AR, 2001) .

WAL RE BRI PR L Z R 1 35, Crawford
ZE(1998) 485 Y, F B T A MY st % B T R s Ay
AR B R T, BE 2 0 I e & ol ] ) 338 % 2 S5 43
o ARWFFEHI 14 AR A 5 AT A () b BT A
TEIR 8 AL Z AT, MR 3E Nei (1978)13 T8 Jrik
THE T 45 b AR A (1] 358 1% AR (UPE 2 850 (1) Rl st A% BE 2
(D). WFFTEs T, MR 4 ANEFAE Hb TR PR 35 1
PR B L ) AR R A —

ARG 2T 1 Z AR E SRR, IR AR
£ A [) P B A B AR5t A% 22 A M A T b A5 O L 1R 7K
-, [RIE, AEAERRCT A 5 0 25 Hardy-Weinberg -
Fer e Fad RIBL G, P45 A Hofth i W AR £ [ 8%
IR OB IT 45 0, X AR fa b TR BSR4 KT %
FIUHEE B LA 1) REAaFEFAREAFEEMN
L Z e, (RN A T AR R I 4 7= B 37
FARE B RS, e KRR LS 2) B TR
10 47 1 AR A7 25 Hardy-Weinberg Y- K 5= A 4
AP RIBLGE , P XU VA T T R B
FCRET , R R A, B A R s
RIRFP BT FT IR A 08 5 3) TEXTAR fh BFRGHI, AT LA
T o SR A AS [ I S R S R A, b RS

=
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K, FUHIAS [RIFEAACTa] ) 32 O 4 e 1R £ A9 IR PR AR 1

2 % X M

TG, vk, ROFEERAR S B AR BRI B AL S 5. &
B AL, 2013, 41(3): 1145-1147

Eh, E. R0 BRSNSk, 2005,
S1(3%F)): 237-242

W, FRAL, FEF, F. o 0K Scophthalmus
maximus L #0835 % 2540 i, MV 5178, 2004,
35(4): 332-341

BUSE, WAk, WA, % R A TIREES AREHA
MBEHLY 3 2 25 DNARAPD)Z:Hr. 12441, 2000,
22(5): 82-87

REEte, BEE, X, 4. B O AR 0 SRR I A A
S SRR, IR T, 2001(43): 141-151

Ak, FNEESC. T B AR Sh W R 5T 8 YR ATF 5 T B
. Jkp=2edea, 2000, 13(1): 6873

ZEOAAE, P EM G 42 R AITSTESL. TEEEE R, 1993, 12(6):
81-86

ANl MR LR BRI, K MR, 1992,
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Analysis of Genetic Structures of Four Wild Geographoic Populations of
Mullet Liza haematocheila by Using Microsatellite Marker Technique

MAO Shoukang'**, MA Aijun'?", DING Fuhong', YAN Xiwu®, LUO Haizhong*,

LI Weiye*, XU Baorong’, WANG Huaizhong’, WANG Baoyi’, WANG Guangning'

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences; Qingdao Key Laboratory for Marine Fish
Breeding and Biotechnology; Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Qingdao
266071; 2. Function Laboratory for Marine Biology and Biotechnology, Qingdao National Laboratory for Marine Science and
Technology, Qingdao 266200; 3. Dalian Ocean University, Dalian 116023; 4. Zhoushan Fisheries Research Institute, Zhoushan
316699; 5. Qingdao Baorong Aquatic Limited Corporation, Qingdao 266303; 6. Lianyungang Xianzhong Aquatic Limited
Corporation, Lianyungang 222000; 7. Xingcheng Longyun Aquatic Limited Corporation, Xingcheng 125100)

Abstract In this study, fourteen markers were analyzed to assess the genetic diversity of four wild
geographical populations of Liza haematocheila from the adjacent waters of Huludao, Qingdao,
Lianyungang, and Zhoushan. The results showed that there was a certain degree of polymorphism in the
four populations and the percentages of polymorphic loci were 92.86%, 92.87%, 100%, and 85.71%
respectively. A total of 61 alleles were detected in the four populations, and the average number of alleles
was between 3.786 and 4.000 for each population and the effective number of alleles was from 2.673 to
2.899. The average values of observed and expected heterozygosity ranged from 0.359 to 0.389 and from
0.503 to 0.561 respectively. The mean polymorphic information contents were from 0.465 to 0.513. These
results suggested that there was a moderate genetic diversity among the four populations, however, the
Kruskal-Wallis test (SPSS software) indicated no significant difference in the genetic diversity among the
four populations (H=0.187, df=3, P=0.980). The majority of loci in each population were found to deviate
from the Hardy-Weinberg equilibrium (P<0.05). Moreover the Huludao and Zhoushan populations were
found to have two loci with heterozygote excess (Fis<0), while the other two populations had three loci
with heterozygote excess. This was probably caused by recent bottleneck effect. The values of genetic
differentiation coefficients and gene flow were 0.148 and 1.444 respectively, which suggested a medium
level of genetic differentiation and a certain degree of gene flow between the four populations. The
genetic similarity coefficients of the four populations ranged from 0.623 to 0.818 and the genetic distance
was between 0.202 and 0.473 among the populations. The genetic distance was the nearest between
Huludao and Qingdao, and was the farthest between Lianyungang and Zhoushan. These results could be
related to the diffusion of the mullet larvae, the inshore coastal ecological environment, and the
community structure. Cluster analysis with the UPGMA method showed that the four geographic
populations could converge into one cluster according to their distribution from north to south.
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