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(L. IRAHOKPREEIEAT WL SR 3256005 2. LIRIBPERE: K= S5 Arbe, 15 201306)

B E: RABSFIGNHTA SRAP ARICARZE & 197 5 AT IR AL I ARG 8 A AT O SR T i A
IR S FE A Z AR PEEAT 10, A5 R (1) R4 IS5 B N B A AR LRI 5 450, 1045 179
LI IN 22 57 A 5 1] AR FFE SR AE X SR T 55 1 7 S R B TR s AR A7 0 A0 45015 (2) S0
T L WL AR I AR 1 R LA s AR IS AR O — 30, SR E N2 AL EL A B o 9t A AL
JEASHN SRAP BFFE 45 R — Bk W], A TR TR 25 R3E A4 AR (B0 5 T BE AR S ke 17 2% T MR B B B G R, (HUAR I S

TR T A S D AT, SR RS 0L TP SR TR AR T T B 2 X AR 35 125 P AR A A B TR 2
REEIA: AL BRI JEZS AR SRAP; e et RIEH

RESES: S917 XERIREAG: A

T T WS ( Moerella iridescens ) J@ G R 24 A2
BEFE, (AR, PR ST 40 B, IR 6 S8, TR A2 T
EIENENE=R N W) (I L' N S e T 1 bl N
1 S8 3 € A e o b 1 T2 s SR
WL ARE T AL T W7 VL R AR R VAP 1 el b 4
27°59' ~28°33' ZRZ: 120°57' ~121°16' Z [6] , Y
FEAETL R KK R VLT AE 30 AL
AN, RN £, PO IRIE T, B0
TR, T E R Sk By, 2 — A 2R KRR R
VAR W B AR VR IR SE R A X

I X R A AR s 1 S Bl A 25 BB R
WPF S AT TR T R T A P o A
1R ZREVERI T I UL T X5 VLT3 7 5 WL 2R
WHLV155 3 DA TRDB A4S | [F] L Eg#I ISSR
(953 B, LA RG] W7 L U 08 1 AR 32E A7 2 w0 2P 1Y
RAPD Zp#t° =1 it T3 i, S SR T v Y
R AT IR R A (R 35t 45 ZREE , M B Z BFSE . A
WF 3T % M JE & 2% il SRAP ( Sequence-based
amplified polymorphism, SRAP) Fric AT, 43 H7 Wi
TLAE SRV DXIORS T WA I R 25 4, H R 2 4R
PRGSO, Jy R RE % 5E | B8 T & F
BEE B

s HER: 2015-10-14 &[5 HH#A: 2016-03-29

1B ik

1.1 #MRERE

2013 4E5 HZ 7 H RS T WL % L b
PR 8 MHEAREA, o SRIE T EFAEHEIR 3 4> 3%
BEREUAR 1 A5 oy 4 A8 B AR, 405k A
SRIG ST 7 B IR GRS B, DL ROl TE 4 1L R
IR IR X, BAACREF B IR 1. G INFNR
TR E AR TARIE T (AL B EWAE RS
BN, CHOE RS T, B 5 RIS TR AR .
1.2 EHIERENE

X8 ARFEREAR, 430 bR R R (R 2
0.1 mm) &, BEHUR UL IR IR (1Y) 34 7] HE bk
R, TR G S SN G e , AT 4 A~(CL0 P
Q) MFEfa % &,3 A~ (D R.T) HFEHIZ A, 73 5l
H7eH (CD(CR.CT) 7c v AB 5203 76 Fi 4 bR
BI(AD AR (AT) 52T 3|52 J5 4 FE 8 (AC,AO,
AP AQ .OR.OD OT.PR,PT . PD.QR,QD, QT,
CR.CT) \7&5& SW 52 T £ 7 P 76 MUK b 2% d K
FEES AE SET0E 5 A7 NUR A2 b KBRS AF | Hif
e Hse IR AN iR ES EF i 5 52 IR &
/NEE GH ST BN AT i KEF 25 AL 52
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TREISNEIR G S KBRS AT SNEIRAIT G Sk
WiE 1, 7 Jm 5 B 58 i ARl s R R (OB CB
PB QB) , FeHil G B 7 e il sl i R BE B (BR (BT)

RIS 1 700 T, SR ANHER SO AN 8 A
HEARILTAT 13 600 D Hcdl o TR f7 3 AniEl 1 By
Ro

F1 HITAMMAEARERER
Tab.1 Sampling Information of M. iridescens
%' RAEHLA fATFR SRAR I (1] SRR/ A PN
No. sampling site abbreviation time quantity size
1 WL AR T TR K AR e U SRIE KRR YQI 2013.5.17 50 2430 i/ kg
2 WL RIS EG P ] B R MR SRIGPETTE YQ2 2013.5.20 50 1288 i/ kg
3 WL AR 15 3 B Sk MDA SRIEBEL YQ3 2013.5.27 50 1354 i/ kg
4 WL ARG S Lk Sk S A 30 SRIBFRAAIE YQY 2013.5.27 50 7549 i/ kg
5 WL & M R R FITZ 2013.5.22 50 2240 i/kg
6 WV I 73 AR AL O JIA WL 2013.5.26 50 1544 i/ kg
7 WL T BRI AR E Z A TR T NB 2013.7.25 50 1696 i/ kg
8 LY B AP 11 5 Fili 78 2013.7.25 50 1876 ¥i/k

E1

R UL ARG TS S F M B AR AL
Fig.1 Landmark points for morphological measurement of Moerella iridescens
A TETRL; B 5T C0.P Q. 585 D.R\T. JefiiZal; 8. 58 W A7k B fiZENURSNE A F. o FI5e RS
& GOHTHIEIUR NS S H R HIZENUR NG s LAMEIRAIZ A 1 AMEIRG % .
A. Shell vertex; B. Shell bottom; C,0 P Q. Shell edge point; D R T. Shell leading edge; S. Left shell point; W. Right shell point; E.

Anterior adductor scar edge point; F. After the adductor scar edge point; G. Anterior adductor inner edge point; H. Posterior adductor scar

inner point; I. Mantle scar; J. Mantle inner scar.

L SRAP SIS LA il i
T A TR G, B 1 8 4 R 8 A% IE
IR IBEHLAL S HeAr 64 X451 P 1L 2.

1.3 SRAP %rid

SRAP $Ric = B4 X TP B i AE (ORFs) (1Y
AT 3, B (8 A€ S8, ©) 2 I
T 2 B A4 W 19 352 4% 22 B 4 0F 5 0 18D 35 A

&2 SRAPS5|#F73)
Tab.2 The primer sequences of SRAP

%5 No TE 51975 (5'—3") forward sequence JZ I8 519731 (5'—3") reverse sequence
1 F1 TGAGTCCAAACCGGATA R1 ACTGCGTACGAATTAAT
2 F2 TGAGTCCAAACCGGAGC R2 GACTGCGTACGAATTTGC
3 F3 TGAGTCCAAACCGGAAT R3 GACTGCGTACGAATTGAC
4 F4 TGAGTCCAAACCGGACC R4 GACTGCGTACGAATTTGA
5 F5 TGAGTCCAAACCGGAAG R5 GACTGCGTACGAATTAAC
6 F6 TGAGTCCAAACCGGTAA R6 ACTGCGTACGAATTGCA
7 F7 TGAGTCCAAACCGGTCC R7 GACTGCGTACGAATTCAA
8 F8 TGAGTCCAAACCGGTGC R8 ACTGCGTACGAATTCTG

http: //www.
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i 25 %

BT P BEHLE S 3 A, 3k 24 DM REACHE
TSR . PCR F=¥28 2% i e MRS EL A5 375 Wi
S5 10 T 890 <1 728 1 2R TR s T e e g H Uk, R
AR YL E A IOk, IO 6 XT3 S5 E
Wr F2EmS YA 4 (F1I/R3,F1/R6,F2/R2,F2/
R6,F3/R6,F3/R8) , X H: N BEMR 20 A (8 A~
TR 160 AN ) FEATRE 1A 55845 ZREPE 03B,
YR A5 R ES S, B A —
O AEN 1, e ie o O, g il 00y o - - it
1393#7
1.4 HiEsbiE

K SPSS 19,01 Ge i #i ik AT A 43
TR TR Z T BT, 6 8 A REIR I TR A 22
ST >R DnaSP 5. 0 B35 9 vh 2 25400
M(S) AL Z RE 1 (haplotype diversity, h) Fll
¥R Z FEVE (nucleotide diversity, ) & £ E
147K s F PopGene32 ( Version 1.31) 43 it 4 #E
B9 AL A Ak 48 B AMOVA 450480 4R 4
Nei! ') PG 22 2% A 2T A SAG 745 A S [ )36
LRt A A G B o R e 0 22 25 2 A 4
LYNCH FI MILLIGAN""' iy Z& 8y & T A 10

2 4k

2.1 HEFSHIMN
2.1.1 B

R BR ML AR s R RS ORIk 2 B 1 5
Wi, S A 2800 R DL e K T LARCE, 1533
33 AN LLBIPAR , FE20 05K H A LA RS SR
TEERFI(E , P ROEEET TR I . R

R R FZR R Hr b iy Q BURE, Horpist
R B B3R WG B Y i R S R 2R ik
R E R (F2) , FHIREELN(ZS) o Hph—
SEHAR T AR RN T — K3 72T DHHAH)
RIS A 2 /N — SO TR ERSS (NB) UK
TEIRIEIE (YQY) O — 3¢5 75— SR S
ANRECR, L5 & MM 3 B (TZ) 0 0% 35 4R 4
(WL) #EfA

TZ 20
YQ2 4 I
YQ1 7—

WL 3
YQ3 5 J

NB 6

5 10 15 20 25

YQyY 8

51

2 S A HUTAAMMA B T ENIERE
Fig.2 Average linkage of eight

populations of M. iridescens

2.1.2 FRra

ERIT AR IR 3, T 22 TTER AR KR
PRI KA A S MR T, T 22 R U 2 1k
XA WO . AT S A FE R i BT
ZE M TR BT IR E 97. 3% i 1.2 IR HY
DRI 51.4% 19.0% o F sy 1.2 i
a2 XHE I 0.9 973050 AP AO AQ 75 10 T
PR

F3 8 BARATEAMG 34 MBI S M ERS TEE
Tab.3 Contributory ratios and eigenvector loading of five principal components for
thirty-four characters of eight populations of M. iridescens

pfﬁer AB AC  AD AP A0 AQ AR AT PR PD Pr PB OR OD OT OB  CR
FASE1T 0.825 0.036  0.719 |0.%40] [0.901] [0.901] 0.845 0.859 [0.968] [0.961| [0.961] -0.266 [0.960] 0.864 0.806 ~-0.064 |0.932
T2 0.343 -0.321 0.118 0.258 0.220 0.220 -0.423 -0.404 0.036 -0.142 0.245 0.000 0.066 0.344 0.457 -0.128 0.020
FAF3 0.274 -0.131 0.388 0.012 0.263 0.263 0.049 -0.124 -0.166 -0.216 -0.09 0.920 ~-0.080 -0.148 0.204 0.%43 -0.129
FASE4 0.204 0.149  0.423 -0.100 -0.149 -0.149 0.218 -0.157 -0.102 0.045 0.064 -0.025 0.073 0.016 0.023 -0.046 0.174
S 0285 0.912 -0.178 0.118 0.194 0.1%4 0.017 0.028 0.113 0.05 -0.018 -0.147 -0.095 0.094 0.226 -0.240 -0.249
SR cp g QR QD QT QB BR  BD BT SW AE  AF  EF GH Al U
parameter

FASFT 0.835 0.011 0.586 0.100 0.317 0.162 0.712 -0.068 0.122 -0.115 0.846 0.783 0.663 0.670 -0.228 -0.064 51.4%
FHs2 0.407  0.295 0.578 0.848 0.770 0.663 0.885 0.079 -0.058 0.338 -0.029 0.314 -0.030 -0.101 19.0%
FASE3 018 0.919  0.191  0.083 0.359 0.279 -0.053 -0.016 -0.229 0.090 0.008 0.332 0.014 0.476 -0.875 -0.866 13.5%
T4 -0.169 -0.253 0.160 0.370 0.199 0.450 -0.110 -0.261 -0.169 0.939 0.42 0.376 0.335 0.411 -0.376 -0.325 7.9%
FRIS  -0.059 0.052 0.453  0.066 -0.023 -0.156 0.053 -0.082 -0.322 0.256 0.272 -0.083 0.621 0.228 -0.155 -0.159 4.5%
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2.1.3  HHI5HT

R T MR K P b B A T 3t ) ) R i o R
WS FEUAR IS | I S WO A TR) Y AR SRR B, W 33
T L B IRXT 8 ASHEMRIEAT T H50 43 BT, 45 51 L
F 4 8 MHEARFNAER A 46% ~ 98% Z|H],
CERFIRNRA T5. 5% o F2 B SR8 e 3 AL Bk 3k 75

FEIEREUR (YQY) S, FLA A 14 400 i fy R 3 11K
T 85% IR Bk (YQ3)24% (AR A I i
e (WL) frEfA b s JUHOR G I B3R IR (TZ) R
46% , XU T IR L WA e B A AR 2
[BITE S AR PR =1 , X0 PRI

x4 SRR BHEHI AR

Tab.4 The discriminant analysis of morphology of eight populations of M. iridescens

S 0 Y 2R 2k
i ﬁ FEAScs ﬂﬂﬁfﬁiﬁ? pl‘e(]iCti?j)\Ii)\(J‘,léi:icfication
population number
accuracy YOI YQ2 YQ3 YQY TZ WL NB 78
YQ1 50 68 34 3 0 1 5 4 0 3
YQ2 50 84 3 42 0 0 2 1 0 2
YQ3 50 74 0 1 37 0 0 12 0 0
YQY 50 98 0 0 0 49 0 0
TZ 50 46 7 0 0 8 23 7 5 0
WL 50 74 2 0 6 37 1 1
NB 50 84 3 0 0 42 0
78 50 76 6 5 0 1 0 38
it total 400 75.5 400

2.2 SRAP 4:4F
2.2.1 GRS

LA 46 X5 | AL A fe 8 AR IR 3 A
REA AT U204, Horh 34 %51 414 e 1
FaE IEW R 550t 12 XE5 14l & T =9,
I 6 X 4 M O A BUR R £ 5]
el 4 (43 %14 F1/R6, F1/R8, F2/R2, F2/R6,

F4/R6,F3/R6) 1£ 8 A HEIL 160 DAMA P AT
W SRR AR Z AT ILR 50 SRIEIE SR
SEREUR (YQY) AN I AR (WL) Z2 2500 530
68 I hfe 2 (V- H) 2% 5 ) K Shannon $5 557K
T EFRIHARAR (YQY) i 5 195 T B A (NB)
BN CFI 2843 I Shannon 45 831 8 4
TR AR B (R

x5 FUTHAMR 8 NBEARY SRAP H{E SRt
Tab.5 Genetic diversity of eight populations of M. iridescens based on SRAP

i FERBC PRam SRLAE BERARML g .

populations sa@ple average number‘ of ‘ percentage of - Shanmon” s index Nei’ s index
size Heterozygosity polymorphic loci polymorphic loci

YOl 20 0.2351 64 64% 0.3551+0.2969 0.2419+0.209 4

YQ2 20 0.2352 64 64% 0.3473+0.2929 0.2352+0.2059

YQ3 20 0.228 2 63 63% 0.3376+£0.2932 0.2282+0.206 0

YQY 20 0.272 6 68 68 % 0.3946+0.3023 0.2726 +0.217 4

TZ 20 0.228 6 62 62% 0.3377+0.2940 0.228 6 £0.206 4

WL 20 0.2593 68 68% 0.3809+0.2900 0.259 3 +0.205 3

NB 20 0.1951 48 48% 0.2821+0.3125 0.1951+0.221 1

YA 20 0.213 4 50 50% 0.306 4 £0.3190 0.2134+0.2268

H4{H (mean) 20 0.233 4 60. 88 60. 88% 0.4724 £0.1958 0.3117+0.1489

HE— 253 HF T 45 B [B] 1 3 A% o3 AL R JEE (36
6). 11 MEHAZ BIFIERFE N, =1.516 9, i5t1%
I REL G, =0.247 9, W PHREIR 2 1] 1 3t 14 BE
BILE0.011 1 ~0.233 8 2 Ja]; ‘RIFEAHEAIM

(TZ) Ry (WL) 5 A~ B A 3 A 22 ] 3t 1 B g 4
AN TS T (NB) FHLN(ZS) LR B SR A
PROYQY) Z ] 5t A B B 450K s AR T VS SR AL AR A
(YQY) 573 (NB) ML (Z2S) 2 i) g A% i i 5
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Tab.6 Genetic distances (upper) and genetic similarity (lower) between eight populations
YQI YQ2 YQ3 YQY TZ WL NB 7S

YQ1 10.980 1 0.960 9 0.831 3 0.976 0 0.989 0 0.824 0 0.8255
YQ2 0.020 1 0.966 0 0.813 5 0.966 8 0.978 3 0.801 8 0.814 4
YQ3 0.0399 0.034 6 0.806 4 0.954 2 0.964 4 0.791 6 0.819 5
YQY 0.184 8 0.206 4 0.2151 0.820 1 0.8317 0.960 7 0.961 5
TZ 0.024 3 0.033 8 0.046 9 0.198 3 0.970 4 0.805 3 0.824 3
WL 0.0111 0.0219 0.036 2 0.184 2 0.030 0 0.825 4 0.8329
NB 0.193 6 0.2209 0.233 8 0.040 1 0.216 5 0.191 8 0.892 9
YA) 0.191 8 0.205 3 0.199 0 0.039 3 0.193 2 0.182 8 0.1133

TE L RE RS (R 5 ) Fst AR EE ( 107 o
Note : genetic distance ( down) and genetic similarity (up).
2.2.2 BRI

X8 AHEASEAT R, A5 R R (K] 3)
IRITE 5 DEPERHARRE R, IR 5 IR SR I A
(YQY) 5#HI(ZS) T HAHA(NB) RE—HE

YQ1
WL
YQ2

TZ
— ;Y%
——NB
-
YQY
2

3 KRR 8 NEEEET
SRAP iEfEREES NJ #f
Fig.3 NJ tree among eight populations of
M. iridescens based on SARP

3 e

TE252 2 BRI R Xk b B0 05 A7 30 3 %5k
WL ELZ 3%, CAEAS Rk A AL Wy fa R | D1 45 o
Pz R, HAR S T ARG B B A
e A7)y ¥ ) P 9 AT Y A S R T
RS 3 NTREMRHERT T 030, 30 30 235 LAy 3 B
B 3 ST O B, T2 A AR, X A58
SARSCIRGE S R A B, WL 8 AT
WA TRE A, A B 50 w5 1 TR S AR, S 3
HUBHER R R (FAR T 5 AN B A AR S T
SARHLL, 58 b — 35 T 3% D AR 3 0 SR e A L
A8 BT SR

SRAP J}Hra Je 7%, 4R 1 125 L IX R T 1 A
e T A B A 3t A 22 R 5 4 v, X 5 o K
2D ORI ST 4 R — B, T T U A L X
AL S 375 40 X% T FF AR T A i) £ 3 £ 2 B /18
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The analysis of genetic diversity and morphology of Moerella iridescens in
Zhejiang Province

XU Heng', HU Yonglai*, XU Yiping', JIN Kai', CHEN Peng'
(1. Yueqing Fisheries Science Institus,Yueqing 325600, Zhejiang, China; 2. College of Aquaculture & Life Science, Shanghai
Ocean University, Shanghai 201306, China)

Abstract; Morphological and SRAP markers were used to analyze the phylogenetic relationship and genetic
diversity of eight populations of Moerella iridescens in Zhejiang Province, especially focusing on Yueqing bay.
The populations in Yueqing, Wenling and Taizhou had the similar morphologies, but they had more difference
with the populations in Ningbo and Zhoushan. The genetic diversity of population in Yueqing was higher than
that in Zhoushan or Ningbo. All populations collected from Yueqing were clustered together, showing that they
had smaller genetic distance and higher genetic similarity. The similarity in both morphological and SRAP
data reflects the geographical relationship among the eight populations. It should be noted that aquaculture
population of M. iridescens collected from Yueqing was more similar with that from Ningbo, not with those
from Yueqing, reminding us to avoid possible germplasm hybrid of M. iridescens in Yueqing bay.
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