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(1. P E R REK =208, AR H 8 2660005

2. I REKEAYFFEFPEE L, LR ME  264003;
3LINARE WA, WA HE  266000;

4. WL PR S PR 2 S EOR 2B, Wi S+ 1h 316000)

WE: ATARAEADNAZFH K EERHL T R4 3t T EAFIR, KRN &E KK
BMARERERBRNEESFERSREZRH#TT LRI . AR 1K DNA #46 X 7
FlaaERLr, 43 RANEERN B 2 £A 1174, H 4 Hap_ 3. Hap 7 fn
Hap 17 3t F A, b X BEA BB W 2.5%; B B & B RS H 2495 4 20
Ao 66 #, Bl b K AR B 17.09% Fr 56.41%, T AR A 2 E A S B (6T R
B OB R B A B R AR £ A M4 7] 7 0.005 1~0.006 7 1 0.005 8~0.007 5,
R 4 BEME 4 B K 0.856 7~0.949 9 51 0.883 1~0.9549, # & M ¥R E. % T EMFILH
MERE R, R FAEBERTHEMEEK V) 27 h 13~44 0 1327, T HL AR
BAEN08856 08740, HEKEmMEE LAY, BEREEMANEREN, &K
T HABRKBRESINKTRMEK. AREXW, LWRITERE S XRERITHEE I £ H
R EARETHEE SN, BEEEMAEER ZRNBEI K,

KB A A~&2; ERAEHEK; MITE;, £ S8M; ¥AEKR

FE DS S931 XktrERE: A

KISkt (Hexagrammos otakiiy, X ARKEG/N Wr ke, B 20 22 80 AEAL, T EJF IR RS
g, HJEhIE B (Scorpaeniformes), 754k il gt N TEH Mo, WESEY. k3
H (Hexagrammoidei), 7~k %l (Hexagrammidae) ., G B EEHSVE 2010 4F R T Rk~ f
INER R (Hexagrammos), 1R M, BT, ANTEF B A, L TR ME LT .
KAt TIRERE ., EifFE. @ik H 7R T 2014 4F 8 IREEAT T R U 7S 2k 0 3 5l i
A R AR A T X, B R R R 2 Ui, I T 2017 AR R U 7S 4k 0 B TR0 RO
2P, MRGE B SE . B IR AT EE & S GBI H T T B AR K, MG BE T X
MW ZH R HE 2, Mo REIL KSR FEATHR, WERKS . BT A
WE MM —, TR, ZIEME . HEET A2 I VA A SRV IR o R RIS 1 3 B T I I B
PESNA IR Z A, KU 7S S0 98 IR iR ™ o H AR g3k N R 7S et i R IR AT B T — o R
RO NV E C AN (i X A =R I TR R <N IAhTE, P2 T RIS AR, SR
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S RUETS LR O TR 5 I A A 1 2R HL R 1977

TR AR R AR AR 352 1% 22 B 1 5% ikl 38 R A TR
AR IR . G, OR3P Kk S Ze iy
B AR GO, R e R HC G B O Ao R A R A
PP 352 % 22 B P AR B G AT R X B A R A
A AL 2E RS M HEAT PR AN, DA R 0T R
FE 5 BRI A AR AP R A R LAl

AR AR DNA i X 5 Be iy T HA7 Bt (9 i
e %, HAE R R K 1) 35 4% A8 5 b R
FER Y, Rz N T R A Y i B AR R A
FESE . LA DNA, BRI E 52 741 (simple
sequence repeats, SSR), i FHEEFEE . 28
e ELAS I 7 e S 00 A, PRI A K A 2R ) 1 st A%
MR b AR R s HY Egk, Lk 2
T 1 T 30 A M I R0 R A a5t A 22 1 DL JOE
fili 38 FE UL 9 382 4% 7 SO S5 07 T A 2 T
Bl 4N, Gonzalez %" R H 15 XF 1t P2 514 LA K
SRR H ] X R BEAR T H A AHAS TS FZR 5t T8 Y
H. 0 (Pagrus major) U P 68 7= A 1) 18 78 38t 14 3%
I, 2 A T H A I 380 O R AR AR Y 5t A 2
P mRAENR A D R AR IC X £ R O i
B I 16 X0 F 8 (Paralichthys olivaceus) #E47 43
B, 455 K BLR AR AR 5 B4 B R 3 30 A B
sl Z R . 2R 2R A5 R R T 2 AR e T
flfi T 2011—2015 4 YT 7 i 55 f4 (Ctenopharyn-
godon idella) 3% 7 58 FE 3O X B A5 F 1A 352 4 22 R
PR FE A, TA A 2 HIF B 3G FE B 3l A O B A=
MR AR EEm, Wik, Lhiik
DNA R i A T A 2 H iy 8 B 0 3 2
SRR 3 FhRid T B

A9 F2 L T LR A 4 o X AR X A
JF5 B 4 AT 05 22 250 50T JalvE 2 K - B

AT BRZA ) 2018 47 R Ul 7 2 i 0 AR A K B 30T 1
SR B AR 5 AR AT TR AL AR LR
SIMT, B AE TR R UL S 2k o G G R AR Y 8 L
s LG B AR R B e AL 25 S, IR RE— P
T 24 T 5 SO UR T35 20 % B A T AR 358 4% 445 4 3
VR TERZ R, LAY O 3 [ 30 2 3 ol B 9 14 4
516 5 Rk i DL AR B B AREE

1 MRS TTE

1.1 HARE

AW 5T BT F B R U 7S 26 fa SR AR s n 18 1,
Xof AN [ b KR B B K U 7S 26 fa R AR R AT g
HARTEA W RAEAE B W 1. i ety
Wt )5, BOH & R B TS LA TR A2 T,
A 95% 19 & B [ 72 I T —20 C fR 17 LA % DNA
(4R B

N
37°55'0" | N
i R
) k Welhal
37°250" T Ewﬁﬁlﬂm ?
. Weihai Shenghang \&\%
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Fig. 1 Sampling sites of H. otakii

R1 KEARZEHEXER

Tab.1 Sample information of H. otakii

fisf ] Hb A R /R SR/ mm T /g

time location code number mean length mean weight
2017.12.03 BT B WHIH 57 436.38+204.36 298.21+41.90
2018.03.18 JHE UK AR BOREEE SYZM 89 34.19+3.22 0.27+0.08
2018.07.08 JHE UK AR BOREEE QYZM 70 95.39+8.78 10.99+3.20
2018.08.02 FLilikitg: BF AR RSJH 69 109.93+14.04 15.80+6.95
2018.09.14 OB BPAEREA WDJH 34 204.68+16.18 115.70+30.12
2018.10.18 RS BFEREE DCD 48 145.0115.31 36.54+13.03
2018.10.22 BRLE: BTA A Ccsz 46 155.18+15.68 45.58+13.15
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1978 KorE ¥R

44 %

1.2 £¥FEMR

AvFaE [ R R R
HORER RIS LM NREK, FHEF
V- LA A A AR RS A 3 1 mm,
A R R A 3 0.1 g

& L * F Excel 2007 A XA K |
A IO £ ) RRCH A T AL B

1.3 SRtk DNA #2561 X Er gy 18

A F 4 DNA RIREY 3 STHE R A/
PINLAF B0, SRS INA 15 uL &l K
PL K 650 uL B9 STE 2% #f ¥ ¥ (10 mmol/L Tris-
HCI, pH 8.0; 0.1 mol/L EDTA, pH 8.0; 1% M/V SDS),
FRWEIRS, A ST CHA T IR, R
FAAL 55 0 W — S8 05 i B2 1 5 47 56 R 41 DNA 19 48
B, H TEZZ W (10 mmol/L Tris-HCI, 1 mmol/L
EDTA, pH8.0) %%, I T-20 C f&4fF. H T
X 50 9 48 19 51 % . HotCR-F: TAACTCCCACC
CCTAACTCC, HotCR-R: CCATTAACTTATGTAA
GCGTCG"", PCR JZ Mif& %y 25 uL: ddH,0 17.5
pL, 10xloadingbuffer2.5ulL, DNTPs2uL, HotCR-F
1 uL, HotCR-R 1 uL, rTag 0.15 uL, PCR F % [
WA 94 °C FZASME 5 min; 94 °C ZB1E45s, 52 C
Bk 45s, 72 °C 1B 455, 40 DMEH; H&5 72 C
HEfi 10 min, PCR Y3 7= W) 25 1.5% 1Y B fg bl
P i L KA I 26 AL R AR R A R A
AR 5 0 A R IY

¥ 484547 fdiFH Dnastar {41 (DNASTAR,
Inc., Madison, USA) X} it 45 X Ja] il Jy 3% i& ¥ 514K
Pt 06 1 AT o B RS T o ) MEGAG6.0 3K {41
Gt 200N . A . AR E ST

P48 %0, iz B DNASP5.10 %% ¢4 3 & % 51 1Y
AR RVEL (h). PRAG B Z AR A (Hy) . BT IR
Z MR R (o) A T IR 22 R 8 (K).
ARLEQUIN £ {4 (Ver. 3.11)" 35 3 4 [1] 3t £ 73
TRFREL (Fy)o

14 IDEFRS

SSR ¥ 3 ARG 4 N H & E 2 AN
Y i TR A7 5 (Heot 42", HEDE E4”". P5-6.
P3-21)(# 2) X 82 B KUk 75 2k £ DNA 17 PCR
P, HrhpPs-6 (B : MK749130) . P3-21
(55 : MK749151 ) AW A 519). PCR
P2 25 1.5% Bt B W R A R UK R DU S 3% 2 b
BHA R A BR S 575 5 40 o8 "l A7 LIk 40 B
IZ IR o3 S BRI R S i AT .

B AT fif H GeneMarker v202 (Soft-
Genetics, State College, USA) K 412 B AH ¢ 55 o7 FE
PIEE . FH PopGene 32 411 X £ A4 #E 47 35t
GoMr, IR EAIEFE (V). A R 5 H L
(N« SMZ AR (H,y) RS (H,)o FH Mstools
THEA AL 2815 B & & (PIC). ] GENEPOP
4.0 B4 #6147 Hardy-Weinberg F#i#6:85:, F Micro-
Checker {44 X} i 2 fif B Hardy-Weinberg - fff
(A7 A AT O 3% A5 7 3 P R . JH FSTAT &k
PP oMt AL 3 AL F8 8L (Fy), F STRUCTURE #&
PEE A3 B R (] 8 A2 454

2 4R

2.1 ZRAFRIZER
25 PCR ¥ 18 3R A5 £ b7 A 12 i) X w3 A8 X R 43

R2 KNEARZE4WUHIERLSIIER

Tab.2 Information for 4 microsatellite loci of H. otakii
A A (5-37) MR SN FE R /bp B KR C o)
locus primers sequence repeat motif size range annealing temperature  GenBank accession
Heot42 F:CAGAAAACGTTGCCATGAAA (ACAG) 146~174 53 EU733697
R:GTGAAACGAGCCCCCTACAG
HEDE E4 F:CCCACCTACATTTTCTCATCC (CA)Y* 212~268 54 EU781569
R:CTCTGCTCTCGTCTTCACTTG
P5-6 F:GTAGTCCTCGTTAAGGGGCG (GTAGC)* 261 57 MK749130
R:TGCCCATCAGGACTCTCTCA
P3-21 F:CGGCGGAGAGATGTCAAACT (AGA)" 191 57 MK749151

R:TTCCGTCCCGTAACAACCAG
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ks, S RUEINL RO T S B A TR 2 R LU

1979

J¥3, 5 GenBank I &4 19 KU 75 4k fa 8 il IX
FEANBEATHEXT, JF7E DNASTAR k4T H A9 F B
FIARIR, LA R 436 bp B i X 5 AR X
WA 413 4. Ho, AL G, T. CEMNF
YIE 9 33.37% ., 17.33%. 34.58% F114.72%.
G+C(32.05%) U BT A+T(67.95%) &, &
BT 8 A B A A 3 A R e, S A
HE BN W) 2 b Ak DNA 42 il X B L REAEAH A 5 o 7
413 B R/~ L iy 4a il Xy 8 b, A R sy A7
WA 3754, AR 614, AT AE B A
A 354, FAMBKALE R 44

AT R T N 26 i AR 2 R S RS
FER IR, TR R AR R T R 2 R
5114 (0.005 1£0.003 2)~(0.006 7+0.003 9). (0.005 8+
0.0035)~(0.007 5+0.004 3), FAAFRIZAEMN (0.856 7+

0.025 2)~(0.949 9+0.014 0). (0.883 1+0.033 3)~
(0.954 9+0.016 1); I AFA S B A BHA K TR 2
FEME L FHARK T, AT 2R AL T4
FKE, BN BER M ASFEAE 3 22 57 (3 3)
TR ) 3t AL i A dR AR s SR ok, 7 AN BEIR ) Fy
{1 —0.004 2~0.033 6(3 4), WDIH #1 DCD Z |i]
F % K (0.033 6), QYZM Hl RSJH 2 [i] Fy % /)
(—0.004 2), SYZM FI QYZM 5 B 4= BEAK ] Fy, fE
1-0.004 2~0.028 5, st fL oAb FE B 2E TN

i FH MEGA 6.0 # {4 """ 3£ “F Kimura 2-para-
mter 14 KU 7S 2k £ B A5 R AR 4 OC R A (K] 2),
Bootstrap A 56 YK B 1 000 K . 4558 Won, 413
R UGS LR g il X7 51 3 SCT 117 Fhepfs il
TABEARI A 3 AL A% R (Hap 3. Hap_7 Al
Hap_17), S FRAEAVECH 19 2.5%, 0 . BF4E

RI REAREKBEEZHMESH

Tab.3 Genetic diversity parameters of H. otakii

. gy b e P 7 3 EE R 1
. AR N R 2915 BALA pEd s 7 . " S
g RO g WORBERCREREE o p s mpmaen AR M
. conserved . . parsimony number of e L L
population . variable sites . LT nucleotide diversity haplotype diversity =~ mean number of pairwise
sites informative site haplotypes .
differences
WHIH 411 25 22 32 0.007 5+0.004 3 0.954 9+0.016 1 3.248 1+1.699 1
SYZM 406 30 15 25 0.005 1+0.003 2 0.856 7+0.025 2 2.2354+1.243 6
QYZM 414 22 18 31 0.006 7+0.003 9 0.949 9+0.014 0 2.916 8+1.548 6
RSJH 410 26 14 35 0.006 1+0.003 6 0.942 5+0.016 2 2.650 5+1.431 3
WDJH 420 16 12 15 0.005 8+0.003 5 0.903 7+0.034 1 2.508 0+1.385 4
DCD 408 28 10 22 0.006 6+0.003 9 0.883 1+0.033 3 2.865 7+1.535 7
CSz 407 29 12 32 0.007 4+0.004 3 0.937 1+0.026 1 3.2252+1.693 6
x4 KEA%a7TMEFEEIUIERF,
Tab.4 Pair-wise F; among 7 populations of H. otakii
2#{2]&. WHIH SYZM QYZM RSJH WDJH DCD CSz
population
WHIH - 0.009 7° —0.000 8 0.0122" 0.007 6 0.000 5 0.008 5"
SYZM 0.0178™ - 0.009 2 0.0106™ 0.01347 0.005 8" 0.0115™
QYZM —0.002 9 0.016 1" - 0.008 7" 0.003 6 —0.001 0 0.006 0"
RSJH 0.003 2 0.009 3 —0.004 2 - 0.008 6 0.007 7 0.008 5™
WDJH 0.005 6 0.013 7 0.006 5 0.007 1 - 0.003 5 0.007 8
DCD 0.0134 0.0144 0.0115 0.0155 0.0336" - 0.006 3
CSZ 0.0189 0.028 5™ 0.017 3" 0.018 7" 0.005 8 0.020 4 -

TE: XA FRM DRGSR, M AL FARRARRICE R FREREE (P<0.05), "FRERMEE (P<0.01);

Notes: mitochondrial marking results below the diagonal, microsatellite marking results above the diagonal; * indicates a significant difference (P<0.05),

** indicates a very significant difference (P<0.01)
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1980 Ko kAR 4%
e 2080 0% 9
P SEEERSABNS
S50 08 00609 LTS S,
P oo e Y,
% PN P
,5,%%”{?9&%?)’. ..&E\Q'%Q\?\% SR R
‘/%‘:Pyv .. ..%%Q o . LR AL
%j;o 57 e® '.\i‘gﬁ‘?%q% common haplotypes
H‘;f’ﬁ Je Nk N @ QYZM AL
Har 06 512D oA haplotypes of QYZM
Hap /2 .. ® od 96
Hab 23 & oti® Uy SYZM A HAFA
I_I{:P gé : 0%%% \5\87 haplotypes of SYZM
b
plap 2 H et 20 @ VHH HFffi
}?applgg OIP‘I{SP }1(2) haplotypes of WHIH
Hap 99 & o llap g4 DCD A7 A
Hap\()‘) ° Hap 111 haplotypes of DCD
Hap 17 @ o 1aP 104
SRS e SHabo2" @ Sz Al
%39?%‘\5 . 8 [5111’22;]30 haplotypes of CSZ
e 7 = o
\X‘A?’\‘Q”)'\.. .‘7621)]772 ® RSJH ¢ Hf5H
Y\%?{\w'\\q.. X /Sf/‘? Z’b 65/ 3 haplotypes of RSJH
Q) ¢ A B £
*‘&35’\\25 “ W &%Zﬂ Py WDIJH i Hufsm
*Z\?%z& \\‘i‘o... ..;» &6%;303;0 haplotypes of WDJH
Q9. % 00590 05
RRGIIN 00 S5 %
%@Q@éo "?’;SQ. ao%%ee 00000°°.'::$%€'§>%§%%7
IS SN mmer Z TSR
FEESeaS5E888857 BT
SRS shnnEes i
N
2 BETREAZBENAETHIXEGREENNI ZEH

Fig. 2 Neighbor-Joining tree constructed by D-loop haplotypes of H. otakii

BEA A BAAE L A3590 g 20 TR 66 R, 43515 &4
AR IR 17.09% F1 56.41%, WO BEA A
5 OO A B AR A (B 2),
MIEEfRICER
ARG A X 2 BN D RS Y TE
TABERY WS R B, R . SRR A
N MBS 5R 13~44 . 13~27, N, {55351 K 5.429 4~
23.894 4. 4.4547~19.968 8, H, 34T 0.442 9~
0.8714, 0.4211~0.9355 Z[u], H, 43} 0.821 7~
0.9665. 0.787 1~0.967 5, “F-14 PIC 43514 0.885 6.
0.874 0, = Il U0 R A B4R 1) 1A 5 v 1) g A
ZEMANEEREES; SHHED, SYyzM 1
WAL Z R B (0.895 6), WDJH 138t 15 2 RE 1
A% (0.854 2), i Uit B A4 RN B A B AR 35 A% 22 A
e B 225 /N . Hardy-Weinberg £ £ 46 25 . i)
AN, T AR AN P AL AN 1 e TR
71 ARG TR A A5 A 21.4% . T T R R ] 1)
Fy A T—0.001 0~0.013 4 2 Ja] (5 4), 1L /r1kK
B (K 5).

iz i STRUCTURE v. 2.2 # 4™, TR AHE
0T 18 S5 A0 6 DRR B S A7 A A O, X Rk
N TR BHE ZE 1 DU B R ia 55 B4k
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W E s BT, MR TEZE STRUCTURE HARV-
ESTER %5 th i) il 4k R 25 51 (1] 3), il iR A AR
09 18 AR B K=2, B 4 AN TR 7 05 A4
ROy B A AE 20 A 4L BE (K 4). Structure
IV EIRE AL bR R 7 A BEIR TG 413 DNAMR R
ANER A, P AR BR R A AR B 43 TS B 12 4 R Y
W% BERB S IE Bon, B — A S BB
T WHIH. QYZM B4R 43 Bl %>65%; 55 — A
ZECEEH CSZ. SYZM A /3 it F>65%; H:
JRA AR ILF- 80753 31 2 S

7

3 iR

O A X6 T BT A B A AT 22 R P A Y
5] — B2 [ N A A OGS R B A8, Duong
TY SEP9 5L 6 Nl R PR ICXBE S 5 5 (Clarias
macrocephalus) W) 73 87 & B, 57 5H B 44 [] 85 A B
WA, S 2R R BT RS RS
i3 Cyt b Fll D-Loop i BOW 3 [ 1T i R 7S 4k £
Mot o, 3B AR R Z R B T
TR SR I T Lok i 4 il X5 51 &
W, HARWEE T =Yt 8 (Portunus tritubercu-
latus) i fE Z M B & TR KX R . R HEE
it 22 FE I = IS 5 T I B T R
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121 W, G RUSL AR RS B A R S 2R LR 1981
RS KEARZETIMEANEESHEESH
Tab.5 Genetic diversity indices for 7 populations of H. otakii
IR e LRt tocus Tt
populations parameter Heotd2 HEDE_E4 P5-6 P3-21 average
WHJH N, 13 27 18 16 18.500 0
N, 6.147 6 17.467 7 6.692 1 8.1327 9.6100
H, 0.754 4 0.421 1 0.894 7 09123 0.745 6
H, 0.844 7 0.952 6 0.858 1 0.884 8 0.885 1
PIC 0.822 5 0.9415 0.836 0 0.865 2 0.866 3
P-value 0.090 5 0~ 0.544 8 0.2203 -
SYZM N, 14 44 22 19 24.750 0
N, 7.066 0 23.894 4 11.047 4 8.796 2 12.701 0
H, 0.8315 0.550 6 0.809 0 0.8202 0.752 8
H, 0.863 3 0.966 5 09146 0.8913 0.908 9
PIC 0.843 6 0.959 7 0.902 5 0.876 6 0.895 6
P-value 0.226 1 0.086 4 0.059 8 0.493 3 -
QYZM N, 13 29 24 15 25.2500
N, 5.429 4 18.9555 8.019 6 7.1533 9.8895
H, 0.757 1 0.4429 0.8714 0.871 4 0.7357
H, 0.8217 0.9550 0.8816 0.866 4 0.8812
PIC 0.798 9 0.9550 0.8816 0.866 4 0.8755
P-value 0.003 2° 0~ 0.055 8 0.057 6 -
RSJH N, 16 26 27 22 22.750 0
N, 54371 19.968 8 15.8189 11.2893 13.128 5
H, 09194 0.887 1 0.806 5 09355 0.887 1
H, 0.8227 0.957 6 0.944 4 0.918 8 0.9109
PIC 0.795 2 0.947 6 0.9333 0.9050 0.8953
P-value 1.000 0 0.0123° 0.2398 0378 1 -
WDJH N, 13 21 19 11 16.000 0
N, 4.4547 14.097 6 8.858 2 7.706 7 8.779 36
H, 0.7353 0.500 0 0.8529 0.8529 0.7353
H, 0.787 1 0.942 9 0.900 4 0.883 2 0.878 4
PIC 0.758 6 0.924 6 0.8773 0.856 4 0.854 2
P-value 0.5913 0~ 0.300 7 0.469 8 -
DCD N, 13 27 20 18 19.500 0
N, 5.103 0 16.941 2 9.070 9 9.640 2 10.188 8
H, 0.8125 0.708 3 0.7917 0.8750 0.796 9
H, 0.8125 0.967 5 0.899 1 0.905 7 0.896 2
PIC 0.786 1 0.955 8 0.8812 0.887 8 0.87717
P-value 0.000 9™ 0" 0.081 6 0.203 1 -
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1982 Ko7E ¥R 44 %
&S -
B ¥ e tocus T
populations parameter Heotd?2 HEDE_E4 P5-6 P3-21 average
Csz N, 16 26 18 21 20.250 0
A 5.6540 14.1350 9.783 4 82729 9.4613
H, 0.708 3 0.770 8 0.770 8 0.8125 0.765 6
H, 0.8318 0.949 3 0.907 2 0.888 4 0.894 2
PIC 0.8099 0.936 4 0.889 3 0.869 1 0.876 2
P-value 0" 0.0132° 0.096 2 0.1919
g2 N, 27 63 33 35 39.500 0
average
H, 0.797 0 0.605 0 0.828 0 0.868 0 0.774 5
H, 0.8380 0.964 0 09130 0.8930 0.9020
PIC 0.8220 0.9610 0.906 0 0.8830 0.8930
P-value 0.003 9™ 0.006 8™ 0" 0.208 2

W * RN R I B Hardy-Weinberg T (P<0.05), **. FIRH% % i 5 Hardy-Weinberg - (P<0.01)
Notes: *. indicates a significant deviation from Hardy-Weinberg equilibrium (P<0.05), **. indicates very significant deviation from Hardy-Weinberg
equilibrium (P<0.01)

20 ¢ 7 R A U R VR R B AR R LB T B 45 2R B

16 | AR ENVS{LE] 7, 2018 4E 7 AT BEIR (SYZM. QYZM) B
12 } G Z R PR A . 1T R 2 R RS R W
X g J 3 B85 1Y) 1 X o 2 S S 8 A0S BT AR AR
4l (WHJH. RSJH. DCD. CSZ) ZZ [a] &= Az B g 2%
0 S, BHE SRR BB . R T &

7 A ) DX H B sk B B R X % B AR A A
R ZREPERS BT R ZREVEHE H05 0 0.657 0.
0.003 5, F4/INF AW FE P B0 RE AR ) S5 L 22 R
PEFIAZ A R Z BT FR 2, AT T RIS e fa
0 AR A 1) S AR 3 R R R T K BT i
F R S8 I R RO i, SEA R 2 HOR A IX
Sl A 1 TR G 5 T R R R A A T sk
A5 B, B a8t A% 22 R 1 4 H003R BH T 3k FH
T REARE A T 1 B O 1S s A R AT, {HJE Hin-
dar 5P Krueger 5P ARy, 24 B 42 MBI 1 3k
SR B 1) B A AR A Ry B B8 O SR AR B, B A
TR R S AR A AL AR B — B,
i 3k el FH S b 2 AR Y R 384 AU, AR F SR
S £ A0 FH AN M SE fa, DR IE S AL AR
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Comparison of genetic diversity between the released population and the
wild population of Hexagrammos otakii

GUO Ting', SONGNa', LIUShude’, TU Zhong?,
HU Fawen’, GAO Tianxiang , CHEN Jian *

(1. Fisheries College, Ocean University of China, Qingdao 266000, China;
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4. Marine Science and Technology College, Zhejiang Ocean University, Zhoushan 316000, China)

Abstract: The fat greenling (Hexagrammos otakii) is one of the most important commercial fishes found along
northern coast of China, with fast growth rate, high nutritional value and wide consumer acceptance. In recent
years, large-scale proliferation and release activities have been held to restore its natural resources. In order to ana-
lyze the genetic diversity and genetic differences between releasing population and natural population of H. otakii,
mitochondrial DNA control region and four microsatellite markers were selected for assessment. Mitochondrial
DNA control region results showed that the length of the first hypervariable region was 436 bp, and 117 haplo-
types were observed in 413 H. ofakii individuals, among which only Hap 3, Hap 7, Hap 17 were shared by differ-
ent populations. Number of individuals in releasing population and wild population was 74 and 105, accounting for
46.54% and 41.34% respectively, and the nucleotide diversity in releasing population and wild population was
0.005 1-0.006 7, 0.005 8-0.007 5, while the haplotype diversity was 0.856 7-0.949 9 and 0.883 1-0.954 9, respect-
ively. Both of them showed a high level of genetic diversity for releasing and wild populations. Microsatellite
markers results showed that the average allele number (V,) was 13-44, 13-27, and the average polymorphism
information content (PIC) was 0.885 6, 0.874 0, respectively, which indicated that genetic polymorphism of releas-
ing and wild population was moderately high; results of population genetic structure analysis showed that the
genetic differentiation between released population and wild population was smaller, i.e. ata lower genetic differ-
entiation level. In summary, rich genetic diversity existed in both populations, and there was no significant popula-
tion differentiation in genetic structure, which indicates that the proliferation and release activities have no obvi-
ous genetic diversity impact on the wild population.

Key words: Hexagrammos otakii; mitochondrial control region; microsatellite; genetic diversity; stock enhance-
ment and hatchery release
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