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WBEUEAERA REDENTES 2B 2 MR, W AE TR HH 0 EF—E R0
R, ATEXEM RN RGEN, X EESH A0 B) il & (32 B) MB#AT
T AFLP 47,8 #f s -4 5| A4 2 A0 B¢ 62 A0k Bl 563 ME R, EH S SR
364 Ao AR Aw ] 9 AR BE 8 & AL 40 bk B Ned 3 15 £ 44 4 % fe Shannon 3 & & HE 5 8 5
# X 62.70 % .58.97 % ,0.187 5.0.180 9 #0.287 8.0.276 3, SHMh & kL E R . BE K
BRETSHHNREEIERATE WP ARECEWH AN AR EH LR K
Ggr Shannon 3 & A 158 fu AMOVA AT M EF R ESWREER T ERFETHAN,
TAERE R RN RE e Vo EFR2AMBEALZEXRAE. FHANIHEFRARE S
WAL R ERRASH BT 2 AMBTRABANFRREE SN, FREN, KH B ERE
HHHREALARHREER AR THEREHGERSNAR - MEERPET. B
PREIREFTRTRAERBRZARETS AR HEEFRERENEH,

KR -GS, RSN VRO RE )

FES¥#S:Q346".5;8 917 XERRIAED A

Ui B 8 ( Decapterus maruadsi Temminck &  #FPERBHRDL, FIR AL R A, R, 5
Schlegel) 3 /& #7 & B ( Perciformes ), 8 F  FEFEM LA RES" . BURASE™ AN
(Carangidae) | [f| 88 & ( Decapterus) , RITHWEAK  HEIDEN KRBT RS R 2 Frt, BRERN
b EREE, WEEE RE RELURE A, MR R R, A —
WSS E A, KRS AREREE  HARENWENBRTREHR, THE—& %
Repak, e L HERUREEA SRR BMRGNERSRE T E e — S ROEFA.
2.5 ~3 JI, g ep LR A= BIE FYE QN Y, T (R 65 R AR R T ) 7 R 7 RES

tREAT i a5 ) = RAF A M — RO % Sn i HE 4k £R 37 8 m (ESU) A1 2 B o
eEERMEREME TR S, BT RER  (MU) B IR S ML,
IREMILRE EREF @840 T EREHRE, T AP RS A B R T, T USRI IS
WIRBATR, P EEAXWREMLCARENR SRR A8 BLER A T 4= Y L Bt
FMARTFEAE, TARBE IS ABHRE FEGEY . B RAMITRE L EEA
BEAZERYKROMEELS , CHBRRY, RAHRNEXFHHERT RS S TR
HARERSTECES/AB AN THITEMNAH, AEORREH. XELACLBERAKNHT
i R b B B IR S — A BT WA SR T™, HR AFLP 3
WA T AEAHMAEE I RS E RN PER DNA ST ERICER, BER
WR,BARETHERRIREFERER  WEATR AN 2% DNA JFFIE L. Ta R
Po RAEE AR SR A E R

HAUA XERSOTE L EE T FAEYE T ENATRESHEIN  RERLA#EE
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R E EEER R RSN
" Firae e Y S R R,

AT o Vot i EEE I ik ) 8 9 I S 1T B
BTt R AFLP # AR B MR
TR 0 2 15 RS R B FT e £ i
ST, Fk R SR N I R 4 2 RN
[6] B A2 P A 3o e 2 AL B A B Bt , o LK I
05 38 1 L BIR 1 VT TRAN 5 A BT R R B
HEE R SRR AR IR,

Y S SRS

1.1 #=H#

SERG R T 2 UK B S8 B FR R MR R A
Fi) B FWHE, 43 H1TF 2009 4E 3 H KH 2009 4£ 4
APRXABETEEHIEEMEI S, &
K O XERES BN 145.3 ~167. 8 mm . 158.2 ~
185.1 mm F1 174.5 ~ 226. 4 mm.193.6 ~242. 3
mm, HRBEATEESATESEL NN R
& REHIRET T 5% FiE . 29HER

FhE 30 2. e s Fha¥ 32 BT AFLP 204,
1.2 EFEH DNA #2550 AFLP FigfE
P4 DNA B9 55 I Sambrook 21 i
Fk, P15 ~20 mg RS ER LR BT,
ok 2 I, SO EERR LA, HE AN K(20
mg/mL)55CiH4k, EEER AT IE# (23 h),
B/ 7R ELE DNA, B1R Vos & fl Wang
" SR M EE AFLP B3, 2 F A LD 1
4 EcoR T F Mse 1 , T4 153 | #4789 3/ A dhn 1 4~

W, HLFS 7 A K EcoR 1 + A(5' -
GACTGCGTACCAATTC + A3")fMse ] + C

(5' - GATGAGTCCTGAGTAA + C 3'), ¥ff
IS Y 3/ A0 3 B, TR A
IR L o PCR Y38/ 6% 19738
TSR TR T BRI P Ok 2 . RIS ORE,
10% PRERBERAE , e A R TR A, SBRY
R M R R 8 XI5 A A BL/MS.
E1/ML1, E5/M2, B2/M5., EA/M1, E2/Ml. B5/
M3 E4/M5 %47 AFLP $a4eit o4

F1 EEEEES(PAREFS

Tab. 1 Selective amplification primers and their sequences used in AFLP analysis

Ef:oRRI IPELEIH 5 (5’ — 3’) sequences ﬂ;geI 1];)22?1‘5 FERI(5" - 37)sequences
El GACTGCGTACCAATTC + AAC Ml GATCAGTCCTCAGTAA + CAC
B2 GACTGCGTACCAATTC + AGC M2 GATGAGTCCTGAGTAA + CTG
E4 GACTGCGTACCAATTC + ATG M3 GATCAGTCCTCAGTAA + CCA
E5 GACTGCGTACCAATTC + ATC M5 GATGAGTCCTGAGTAA + CAG
1.3 HEgitam DHEEFBEE P, =n/n,n, HhE T BH

of oL 3k P % o R — 7 B AFLP &7 0H T
BT, B ICN 1, RAHILN 0,431 0,1
IR ER4ERE, FIF POPGENE 1. 31 #4451t
o 5 B BB RN E 5 M A E B
A TR B B E AU | Shannon & FE 45
B Nei ZEELZHMRPL BT URE(Cy)
FERS M S EOR R R B ™ 7 SPSS 13.0 th
A ¢ RS8R Nei B A8 3R Shannon 4%
PEIE BT = 7 8 & A5 ; A A Phyltools 1. 32
A IRAR - ) 1 AR B S AR R, R 3
MEGA 3.0 # & & T ME & £ B8 1 UPGMA
REH; FH Adequin 3. 1 #47 AMOVA 43 fl
fi mEREIT,

LN F B %) P = B30 B8R
B x100;

W ARR, n o BMERRL

Shannon ZREHIS M H.H, = - 2 X,Ln X,/
N Xm0 i FER B i BEAR %,V R
TR R A R B

n AR ENE LR, = -X
Hy/ n,n R TR S BEA

B H, = - XX Lo X/n, X RHIA
e n MBI B

TE P BB (B3 A% Z REHE T o 9 H ] 4
Ll HM/HWfI](HW —Hm,)/H,gljo

Nei st RSB hihy =1 - ZP%, PRy
BN 4R | B SR SRR R

HERFURE Cor:Gr =1 - h/h A BT
PR 2B R A A BB 5 1

ﬁﬁl‘ﬂ%@ﬁiﬂﬁ N, =0 5(1- GST)/GS'Ti
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A 57 G HEWRE; N N2 B M

5i& B RANFTEE:
BEWE.D=-Ln 5,5 ML RS,
2 HR

2.1 2 1 FHEfRY AFLP § #45%

FIH 8 XG5 2 7 62 Rk F 8
DNA by T 563 AR B 18 B (100 ~
450 bp, NIFMTE A BEAI AL . Hp, 2%
FBA 364 &, BIENALA HIR64.65% o B1F]
W &7 Y B A HUN 54 B 84 R4, 43
AR L33 ~56 &, XA HEEH

H45.83% ~84.44% (F=2),
2.2 21 WERREEHEY

8 A 3G S| Y7 I 7R A pE 2 AR EE )
563 M3 4 g5 P, R B BERR BE IR AR R A A
JEE) 2 o0 R ) T 38 B AR R L B
62.70 % 1 58. 97 % , Nei 38 & £ FF 4R35
Shannon & #E ¥ 38 A 2 N FBEF 4P N
0.187 5.0.287 8 #10.180 9.0.276 3(%£3), 5%
AU R HPIER—B, AR AW, R
BER B AE Z R 3 T M s Fh A, (H B R )
E5IA D (Nei 2 [H £ #4545 0 Shannon
LR RS P E4H29 0. 860 F10.817) ,

=2 AESHHYTHEER
Tab.2 Number of bands generated by primer combinations
S BERE RESRAH A Mindong lF Minnao
pﬂ[;m':' g% no. of total EHA AW BN B BEN LW ZEALAE
combinations no. of polymorphic no. of percentage of no. of percentage of
total loci Toci polymorphic loci  pelymorphism polymorphic loci  polymorphism
E1/M5 74 58(78.38) 36 75.60 51 68.92
E1/M1 66 46(69.70) 47 71.21 46 69.70
Eh/ M2 54 47(87.04) 43 79.63 38 70. 37
E2/M5 B84 52(61.90) 51 60.71 50 59.52
E4/M1 66 37(56.06) 37 56. 06 37 56. (6
E2/M1 73 34(46.58) 33 45.21 34 46.58
E5/M3 74 37(50.00) 36 48.65 37 50.00
E4/M5 72 40(55.56) 38 52.70 39 54.17
total 563 364(64.65) 353 62.70 332 58.97
&3 HEE?2 MMBMEEESH
Tab.3 Parameters of genetic diversity for two populations of D. maruadsi
Nei j Sha
i MO ER  peREMERRERAAER  SESUEKCe oo
i 163 R it - . B N
) . . genetic similarity between populations/ coefficient of gene
populations Nei genetic Shannon enetic distance between peopulations differentiati gene flow
diversity diversity index & Bep erentiations
/& % Mindong 0.187 5 0.287 8
. 0.981 7/0.018 5 0.046 4 10.267 4
BB Minnan 0.180 9 0.276 3

2.3 2AMEENEEEENESRS L

2 ANRPRE )Y 3 AL A3 B9 152 A AHBL B R AL B
B4y R 0.981 7 A1 0. 018 5; 4348 Shannon # #f
PR E B 4r 1k R G . AMOVA SRir i 11
BHEEE 2 MREENRESER DA 95.19%,

95.36%.92. 71% & T f B, 4. 81%.
4.64% .7.29% FFLETRIBEE ;2 i ) B 1
W N Bk 10,2674 (F 4) . LA EAMTRI, KR
8 2 - FFE R B R ok
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#4 BEESBMELN AMOVA 55T
Tab.4 Data derived from AMOVA of D. maruadsi

FRER =] ). o HERM FRAS BT oy Lhf)
source of variation df sum of squares variance components petcentage of vatiation
FhE @] between populations 1 192.831 4.4132 7.29
F% within populations 60 3369, 863 56. 1644 92.71
B total 61 3562. 694 60.5776 100

2.4 2 FERBRESAMBERSN

B 563 A~ 3 A7 5 1 B M A PR B A AR U
10% A Bz 5l 43 X[, 0 71 1 43 5y —A> B
BB R, G vk 2 R R R A T 4% X [R) Y B
AECHEL) . HREREL % ~2 % B80% ~
89% o0Ek £ | AR BIBRE EE(,2 T F
TER T N RV IR A R AR — 3, 1M 2 b
TERE e AR H AT FIR] Arlequin ¥FEE
W T A B ) £ 4 22 5 FOH 2R 5 A ( mismaich
distribution ) , B-FEEEFIETA - 5 22 R8T
i RE 2, 2 PREE =R R A R AR P
A I 2 Rl A AR IR AR E R A,
BRI R S Ay R R AN R L2 AR

TR AR
= 250
= onn ~ H@i Minnsn
- = ®F Mindong
I © 150 |
By I00p {
E 50 /
& e Ty L
U= RS
I T R v -G S - I <
- L83 I LIS Ll
— N ¢ < 1D Q9 b~ w O

EHEFEMFE frequency inlerval
Bl FEtagErRBEEREREENNSE
Fig. 1 Distributions of amplified loci in different
frequency intervals

St — o a2 A PR R R 0
WREE, I A MEGA 3.0 448 #& T 15 [H 8 62
M-RE) UPGMA RGEM(E 3) o REREWE
Sr3ROLE B 5 270 KR A A KA SO, [
FEULHI R BRI B R A2 AR 8

3 i

3.1 BEffEHMAT

AL SR RN R B AR S B — A
EAehR, B R Y I R R B B AL R AT
FHEALE i fE ™ . ABFFIA A AFLP R

S AT [ SR BT IR R A B AR, 45
REHRHFENSSHAME R AHE, KW
AFLP AE R TR BB I RHA B LT

0. 05y
0. o4t BE Hlngdouy
0,031

3%- mmﬂmnumgg

0,05

0,04 [E® Minnan
0.03
n.oz
0.01
It L \ il

0.047

A3L b4 toral data .
002} |
0.ary

|

0 20 30 R0 B0 100 120 14D 180
i HZERE pai-wise differences
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H2 KA AFLP HEANCAERESHE
Fig.2 The observed pairwise differences of the
AFLP data of D. maruadsi

HE 2 AP BER B A ]\ Nei /5 &
FEPETE BRI Shannon 2o R HE 4L, 1 AR FPEEE MG
RTHENE BRERIFARE, MEME@E
AFLP iz L4 R R, FR LG I 8 T i &2
BB B (58.97 % ~62.70% ) WE & TRE
¥ AR R T B M ( Epinephelus  akaara )
(18.40% ~47.70% )™ Eh44 ( Nibea albiflora)
(51.70% ~51.99% )" B #8 ( Pagrus magor)
(58.4% ~64.0% )™ 4R ( Pampus argenieus )
(26.79% ~39.29% )™ 2} 18T 8 ( Cynoglossus
semilaenis ) (40. 2% ~49. 8% Y F 8% ( Paralichthys
olivaceus ) (46. 18% ~ 40. 07% )™ ;i 5/ &
( Larimichthys polyactis ) #f & (55. 34% ~
60.09% ) ™, Ty 3 K (5 65 o R 1Y) 5 R
AR TR RKE. XA EERT: (1)4#
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Fig.3 UPGMA dendrogram of 62 individuals of
D. maruadsi
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Analysis of genetic diversity of Decapterus maruadsi in
the coastal waters of Fujian Province

ZHANG Li-yan, SU Yong-quan, DING Shao-xiong, NIU Su-fang, LIU Dong-teng, WANG Jun*
(College of Oceanography and Environmental Science, Xiamen University, Xiamen 361005, China)

Abstract ; Decapterus maruadsi in Fuojian coastal waters has been facing considerable fishing pressure because the
resources of main economic demersal fishes have been exhausted. The information of stock structure of different
populations will give us theoretical guidance in planning management and conservation of natural resources and in
genetic improverment programs. In this study, amplified fragment length polymorphism ( AFLP) was used to
analyze the genetic diversity and variation of two populations of 5. maruadsi from eastern and southemm Fujian
coastal waters. AFLP bands were scored for presence (1) or absence (0) and transformed into 0/1 binary
character matrix. AMOVA and mismatch distribution analysis were performed in Arlequin, Nei genetic diversity
and Shannon genetic diversity index were conducted in POPGEN, genetic distance between individuals were
computed in Phyltools and the UPGMA tree was generated in MEGA. A total of 563 loci ranging in size from
100 bp to 450 bp were detected from 62 individuals using eight primer combinations, of which 364 were
polymorphic. The number of bands per primer combination varied from 54 to 84 and the polymorphic bands per
primer combination ranged from 45. 83% to 84. 44%. The proportion of polymorphic loci, the Nei genetic
diversity and Shannon genetic diversity index of these two populations were 62.70 % and 58.97 %, 0.187 5 and
0.180 9, 0.287 8 and 0. 2763, respectively, revealing no significant difference (P >0.05) between the two
populations. The results showed that the genetic diversity of these two seemed at the same level. Compared with
other fishes, the genetic diversity of D. maruadsi in the coastal waters of Fujian Province is above the middle
level,, with a higher genetic diversity, indicated that the population genetic structure of D). maruadsi had not been
destroyed. Wide range of habitats, unbiased sex ratio and the characteristics of its distribution could be the
causes for the higher genetic diversity. G, value, Shannon genetic diversity index and AMOVA analysis
indicated that the genetic variation mainly came from individuals within populations. The UPGMA tree based on
genetic distance between individuals exhibited no correlation between clades and geographic distribution. N,
showed that there was frequent gene flow between the two populations. Mismatch distribution analysis and
dominant gene frequency revealed that these two populations have the same genetic population structure. The
results of AFLP analysis indicated that there is no significant genetic differentiation between two populations.
Therefore, it draws a conclusion that D, maruadsi in the costal waters of Pujian Province can be assigned to the
same management unit. Annual migrations and larval drift in the ocean currents could be the causes for little
genetic structure in the studied area. However, AFLP markers are inherited as dominant markers, further studies
utilizing codominant markers are needed for a better understanding of the genetic diversity of this fish.
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