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2. FHRETERAKTE S mrkke B 2013065 3. VLR EEERABMGAERAT  REE 226600)

WE 43NS A ALK, KA 21 MU T E| gkt S AT N, RIhY
WMBAH - 55MRF BT EMEL 19N ERE 125SNE AR, 0K E L E Y 3-11,
FHE N 6.58, AR EAMIEREIN 1.7-7.8, FHEN 4.5, FHWM A4 H 0.156-1.000, F34
HRAEH 0399-0.876, FH %A E4BPIC)H 0.353-0.858, J M. L. yTH 3 MEEKE
PIC /N3] Kk 0.588, 0.633. 0.655, = BEK A 3% 5 b 48 #241 % 0.048. 0.062. 0.076, F
FME 0 0.081, &k A Z BRI L & T /NEE Byt ot = BHIR ] By 1% /% BB B A1 UPGAM 2T B o
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XEHS 2095-9869(2015)02-0055-08

AU SR DT il 3 AR FRFERERAE A
WX R, Izl 21 X RARICH Hast e Z Rk
PEAT 3T, LAS b e SR 5 B ) o 0 7 D 3 A A R
P MBS .

1 M 5ERE
1.1 HEMmIEE

IS0 AR 7 Sl REAS T 2012 4F i VT35 FP e 4R A 43t
3SR 2010 47 4 A EH ) MFREFHAGZ) |
(LA FRIERERIS) MR R IEIAR(SH) . BHEFAZEEUK
NS HI TR REACAS 30 B, BB HSR /o R fE g 2%

* VLA BH S PRI (BE2013345)FINT 254 /K 72 =38 TRET H (Y2013-12)3LRI% B, 48 7%, E-mail: zoujie8697@163.com

O WIEE: BEE, 55, E-mail: maaj@ysfri.ac.cn

Weks HIY: 2014-01-05, WE ks H 1: 2014-06-20



56

ol

B B %36 %

B T-80°CUKAE P RAE, I T 2013 4E 3 H UG AHIC L, E51Y 11 X, B T ES Y h e RS tsy
1.2 5|¥5ikH

51951

Tab.1

B ATBRA G AR TR sh 4 4L N 241 DNA $2HL
& . ANTP. B RNA i . A K. Taq B0

I Ma Z5E(2009) 5S04 F 514 10 HESFHEGAEY AT, 21 ST ESIYRFE .
X, b ER 52(2009) FRS A 25 (2006) 2168 4% fili £ T3 Fr BERK AR KR E LR 1,

x1 2AWNHDESIMFI. FRKERBNERE

Sequences and lengths of 21 microsatellite marker primers used in this study, and the

specific annealing temperatures of PCR amplification

i 15, Locus 5|#) 7% Primer sequence (5'—3") F Bt FE Length (bp) iE kiEJE Annealing temperature (‘C)

Tob10 ACCCACTCCGTCCTTCCT 310-375 61
TCAACCGCCCTTCCAACT

Tobll1 GCCATATTGACCACTCACC 176285 57
ACCACAGAATGTCCTGCTT

Tob13 AGTAGAACGCTCGGTCAG 309-334 59
GTTTGTAATCATCAAAAGG

Tob25 ACTCTTTCTCCAGCTCTTC 244-266 55
TGCTTCCTTTGATTTGTAT

Tob53 CCTACATCTCACCCAGTG 232-260 55
AGGAAGCAAGACAAATAAG

Tob55 GCGCAGCTTGCACTGTAT 184-196 56
TAGCCTCTTTAGTCTTGATGG

Tob61 AGAGGCTCCTGGGGAATT 123-190 58
CAGCCCTGTCTCACACAT

Tob91 ATTACATCGACCAGAGCCT 153-215 59
CACCTATACATCTTAGAATACCC

Tob107 GACCAGTCTCACTCCCTCC 242-266 58
TGTGGTAACGGCCATTTCT

Tob108 TCCATTACCACAGAATGTCCTG 158-176 59
GTGCCATATTGACCACTCACCTA

F0001 ACCCAATCTCACCTCCTG 217-238 58
AACCCAAAGTTTGACCCT

F0003 CCTTGCCCTGTCCTTTAC 193-266 56
AGCCACCTACATCCTTCAC

F0012 GAAGGGCTGGCAGAACAC 123-180 58
CCCGCTTAGAATCCTGTT

F0013 CACTCGGCATAGCAGACC 290-306 56
TATCAGGCACCGCAAGAA

F0020 ACAATGAGGCGTGGAAGT 147-162 56
GTGAATGGATGTGGAGCA

fms32 ACACCGCTCAATGCAAACTC 178-202 61
AATGTGGCGGCTACTTTCAG

fms57 CCAGCACAGGCACTTCAGAT 148-155 60
ATTCTGAGCATCCGCATTGT

fms75 GGCTTTACCGAGGTGTTGAG 123-160 62
TGGAATCTGTGCCCTCATCT

fms89 CGTCATGATCCAACACAAGA 295-360 62
CGCACACATACACGAGTTCA

fms106 TCTACGGCGGACATCTCTTC 300-315 63
CTCCGCGCTCTAAAAGTCAG

fms118 ACTGGACCCTGTGTTGCTCT 345-370 62

CCTCAGTGGTGCCAGTGTAA
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1.3 EEZH DNA HJIRE

IRUPRAT 10 15 2 2R )y il R B AR A AR 4% 30 mg, I
e sh ) 3L R 240 DNA #BGAH &8 DNA, H 1%
B Bt B B e EL K A e (0 S5 5, AZ TR B P 5 SR
I DNA ¥, FBes] 50 ng/ul, —20°CEHIETE .
1.4 PCR R K Hik

XFEERHAR 30 ST PCR 748, 9715 B0k
Z 15 ul: taq i 0.2 pl (5 U/ul), dNTP 1.3 pl (umol/L).
Buffer 1.5 pl, FFHESI474% 0.6 pl (10 umol/L) . Ak
1 ul (50 ng/ul), #hFE/K 10 ul, JZRFERF: 95°CFis
P£ 5 min, 30 MEHFO4°CAEH30s. Bk 30s, 72C
ZPE30s), 72°CHEMF 10 min, B Y 5 ul #E1T

1% B MEEE I FL UK, T8 S AR o3 B A4 BEASU

6 PCR Y 3 /= W78, 7E 8% 14 25 4 2R TN s ok M
iioda RN &% N G T L AR N D EE R i VTR
KK

1.5 HIESH

FIH Popgene32 V1.32 #1554 T T3 A7 A5 1)
LGN FEE(A) . A RUEEAIE BN, . T A
JE(Ho) . P EAEEH), IR 3 DA
Hardy-Weinberg 5t % fi 25 48 £ (d) . V-5 6 56 A8 %
(P) . AL AR R £ (D) Fist AL 1 55 (D) . R4 Botstein
E(1980) i, TR ZB(FEE S &EPIC), A SPSS
13.0 34X 4540 5 A9 BB 24 & B (He) #E1T Kruskal-
Wallis #6555 , I A4 Nei FCR 88 1% B 25 22 il R A

2 #R

21 HMIEPCRyMEER

21 XM RSPt PCR ¥4, 20 615 3]
19 X 51 Prhed 3 BAT — @ 28NN, K 1
S DT il 5 fms89 7E GZ BEAA . JS #EA . SH
NN S AT S

22 BEBEESHEMESH

XF 3 NG SUAR T BRI TR ZRE AT, R
2 HUAG TR 19 AN 1 e SR . Ak i
FERE, I AR WA ML S BT R
RS 19 WD ES IR 2RSSR
GAIIEAECh 3-11, F¥MEN 6.58; AREFAHEF
BOh 1.659-7.755, “F¥MEN 4.505 WIZHEE (Ho)
7 0.156-1.000, WA EE(Ho)HN 0.399-0.876; %
BlEEAEPIC)HN 0.353-0.858, Hi, & F0020,
fms106., fms118, 3 AN ZAMEHE I —, F
AT Z SRR B o LAk SR AR T A B 1 R
DF 5 ZREE R
SR J7 i GZ . SH., TS FEA R WLIN Z 45 3 |
LA ZRERERPIC) N 3, I 3 MEEHA
MIZREER S, H TS BHAZ AR U Hfb —
FHWEE, GZ BHAEAL. Kruskal-Wallis K5 2.7
HE K 1.841, df i 2, P} 0.398, ZRAEZE,

2.3 Bk Hardy-Weinberg F#& 44
X 3ANEEAR) 19 N LR ST Hardy-Weinberg

46’0“bp GZ-fms89

JS-fms89

e i.r--«r
@“ o e ‘
4 &

B 1 SSRGS fms89 7F GZ BEAR . IS BEVRFN SH FE4A 1y H Ik

Fig.1 Electrophoresis of microsatellite loci amplified with fms89 in three cultured populations

1-30: DNA samples; M: DNA Marker
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Tab.2 The numbers of alleles (A) and effective alleles (Ng),

observed heterozygosity (H,), unbiased expected
heterozygosity (He) and Polymorphism Information Content
(PIC ) at the 19 microsatellite loci

*3 BYFRAUINMFEBENECERY. FALEM
EEH. UNREE. HEREE. SHEERRE
Tab.3 The numbers of alleles (A) and effective alleles (N,),
observed heterozygosity (H,), unbiased expected
heterozygosity (He) and Polymorphism Information Content
(PIC) in three cultured populations of T. obscurus

s R BREM W BEER ZRFER BRI BREN WA AR ZRFER
Locus %A EHFNEN, 5FEH, HFH. &&PIC Population RI% A FEFEN, 5F H, &F H, & PIC
FO001 8 4.615 1.000  0.788  0.752 GZ  5.000 3.303 0477  0.647  0.588
F0003 8 6.056 0.764 0.840 0.815 SH 5526  3.722 0.575  0.683  0.633
FooI3 9 3.502 - 0.567 0.718 — 0.672 JS 5895 4011 0612 0708  0.655
F0020 3 2.152  0.156  0.538  0.458
Toblo 7 4862  0.622  0.799  0.764 ST, AR AR IE(P) SR IS B(d) (FE 4). K
Tobll 11 7.755 0.856 0.876 0.858 P<0.05, ViIH I EAFIRES . 3 AN BEA PR B 5
Tob25 4 2.443 0.411 0.594  0.507 RIFHE (i Hardy-Weinberg V-8 (01550, GZ. SH.
Tob53 7 5442 0.798  0.821 0.793 1S, BRI A B .
Tob5s 4 2560 0433 0613 0.550 i AP ORI 15, 10, 100 i
Tob61 9 7088 0595  0.864  0.843 FRECAT A3 4B F R (d<0)IE AL, GZ. SH. IS B
Tob91 5 4430  0.633 0779  0.739 AR A G TR BUE SR 8. 7. 4.
Tob107 7 5050 0578  0.807  0.776 .
Tobl08 9 6.007  0.822  0.838  0.813 24 BEBEFREMSN
fms32 6 4.327 0.433 0.773 0.732 Wt Popgene 1.32 INHFERAE AT 3 A RS 40 45 -t
D HRNE OO . N A
fms89 8 5696  0.611  0.829  0.802 A T AL Ny (KT 4, UEIATEARIRNZ AL 2815
fms106 3 1.767 0456 0436  0.353 SACRERERE/ N, B 1 AMLS N (/N T 1, Ui
fms118 4 1.659 0.122 0.399 0.360 IRIENZA B B bR o, Hiay 11 M E Ny
mean  6.58  4.50 0.554  0.731 0.689 IR — i i3 5 ) LS B i 4L 40k 35 5 H
x4 BEREPSEEREBEELHAO)
Tab.4 The P value of Chi-square test and d value of heterozygote deficiency or excess
N M Gz i SH VA IS
{37 /5, Locus
P d P d P d

F0001 0.000%** ~0.632 0.000%* ~0.341 0.011* ~0.211

F0003 0.005%** -0.117 0.000%** 0.504 0.740 ~0.139

F0013 0.003** 0.451 0.025* ~0.001 0.001%** ~0.206

F0020 0.000%** 1.000 0.202 0.176 0.000%** 0.800

Tob10 0.022% 0.400 0.117 0.032 0.3804 0.062

Tob11 0.525 0.024 0.597 ~0.155 0.391 ~0.021

Tob25 0.720 -0.231 0.178 0.319 0.365 0.040

Tob53 0.004%** -0.068 0.022* -0.010 0.852 -0.133

Tob55 0.007%** 0.365 0.138 0.234 0.001%** 0.159

Tob61 0.000%** 0.410 0.896 ~0.046 0.050* 0.248

Tob91 0.014* 0.063 0.002%* 0.283 0.080 0.151

Tob107 0.004%* 0.246 0.811 0.123 0.000%* 0.210

Tob108 0.128 0.085 0.156 -0.077 0.714 ~0.094

fms32 0.013* 0.271 0.000%* 0.448 0.003%* 0.304

fms57 0.000%** 0.904 0.000%* 0.643 0.000%* 0.651

fms75 0.000%* 0.538 0.349 0.073 0.000%* 0.586

fms89 0.000%** 0.582 0.047* 0.145 0.128 -0.101

fms106 0.123 0.048 0.000%** ~0.168 0.725 ~0.080

fms118 0.000%** 0.630 0.000%** 0.756 0.000%** 0.589

* P <0.05, **: P <0.01
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®5 BYERI3ANTEFERFHEHERERN,)
iE LR R(Fs)
Tab.5 Genetic diversity coefficient (Fg) and Gene flow (N)
among three cultured populations of T. obscurus

{37 /5 Locus FEHGE Ny WAL IR EL Fo
F0001 3.333 0.069
F0003 11.191 0.022
FO0013 1.203 0.172
F0020 3.621 0.065
Tob10 3.482 0.067
Tobll1 3.838 0.061
Tob25 0.619 0.288
Tob53 2.875 0.080
Tob55 4.407 0.054
Tob61 1.710 0.127
Tob91 12.194 0.020
Tob107 2.050 0.109
Tob108 5.266 0.045
fms32 1.581 0.137
fms57 10.764 0.023
fms75 3.159 0.073
fms89 3.919 0.060
fms106 14.158 0.017
fms118 4.792 0.050
Mean 2.846 0.081

0.081, FH=RERZ 8] &4 T bR sAL 401k, BF
JEHY 19 N D RS A 6 ML Fofi/hTF 0.05,
UL MR BEB/ N s Fo (HAE 0.15-0.25 Z WA 14,
UL ALK FefE KT 0.25 A 14, Uis
TRRRREEM K s HAR L RERE M Al —fi o 3 TR IR
315 F {E(2 6)73510 0.048 . 0.062., 0.076, /)
F0.15, R RK L 3 AFERME M LAES, i i
AR ] 1 358 A% A8 S R A Ak B 2T

®k6 BUFRFIINAEFREHEEN FELER
Tab.6  Genetic diversity coefficient (Fg) between each
population of T. obscurus

B Population I GZ g SH L5 IS
GZ — —
SH 0.076 — —
JS 0.048 0.062 —

R AR ) 38 £ R DL R () RN s A% B B (D) e
Nei(1978) W7 LT HEAF (3 7), GZ M IS BERIHY
BRI E Y 0.204, KRR ; GZ 1 SH B[]
AR RN 0.351, XRRGE., WRIE 3 BRI
LI B TR (K 2): GZ BEIARRN IS FEIAR y—
2%, SH fEfAR R —37

F7 BEEBUGERERES
Tab.7 The genetic identity(l) and genetic distance(D)

HEIR Population I GZ i SH L8 IS
GZ —_— 0.704 0.816
SH 0.351 —_— 0.730
JS 0.204 0.315 —_—
He XA LI AR R 5 XA A

i By
Note: Above the diagonal is the genetic distance and
below is genetic identity

GZ

I
0.15 0.10 0.05 0.00

2 fif 3
Fig.2 The dendrogram of three cultured
populations of T. obscurus

3 Tt

AL Z2 R T A A ) BT A R AL B AR S
FERE, WEIRA S IE ZREER 2K 10%, Xt HEE
AETT . AEIG R | A A5 F MR 7 A AR G 67 T 52 )
(Allendorf et al, 1987). Hines Z5(1981)f5 i, A%
A7 35 DRI e A0 T G 000 81 0 25 45 5 PR ) 4 5, S r
FERFERER R Ay A Bk 3 2] . ARFFEH FOOO1 . FOO13,
Tob11 Fl fms118, 4 M3 i BYAT R S5 7 56 R 45 5 UL g
B 25K, FWH AR A4 25) 5 F0003 .
Tob61. Tob91 Fl fms75, 4 M7 5 B A7 R 540 B H 5
MR RN, RSN LR HRE NS, 2
BFEE &R PIC MUIEAE B H AR S ZHEER)
R AR, HAUE AR, DI 3 A 42 5 i 4k = (Wright
et al, 1981), FEKUEZE(2012)%) 4 AN SR J7 il Bk
26 AL HEAT M TR E PIC HA
0.601-0.638, L% (2004)KH 10 XF i 1A G P%t
LR I 6 5 B B R A T 2R PR BT A 1 PIC {H
0.59—0.84 . AHF5 i 15 B 19 ANk LA 5, PIC
HKTF 0.5 W 16 1>, 2845 ; PIC {HAE 0.25-0.50
ZIBA 34, 28 AR DA 02k A9 f TR 0
MR RAERT A L TTMEHMARFEY PIC
{5354 0.655. 0.633 F1 0.588, F{EMK KN, H
HBUEH KT 0.5, FWIZ 3 DTG E SR
BONEE, HITIORRERAYIE R 3 & BERY KT Bl Ay



60 ook B

2 )R %36 %

B

G B R T AR I8 AL 45 4 AR S R B Y A, 2
A B Y AL SRR R X IR IE 1 AE U
FER (52 T T 4%, 2003), A S5E(2006) % PSS [ 21 i
KO BRI DR TSR REEN
0.343-0.451; ZEEFREE(2012) T HE B . B8 Jp YT 40
FETRDEAN [ INSUAESEAN I R TN EPSIEE S GO RN
1 ZREME IR IR E E N 0.564-0.705; X4 %5
(2008)F F 16 X 1o T2 5 5 %ot A B (1) 5 A5 56 B Ak
Tristfe Z 8T, 225 FER 0.206-0.818 . ARMF5T 3
ASFEAR DI e A B R BMK K R IS BRI
(0.708). SH #EA(0.683). GZ BEA&(0.647), Pl 3 4>
I SR Ty S B AR R 2 5 B A T35 R 7K o LI 4= A
EER BT W B A 5 B, R Fh 32 A R e 18 Il
SRR I RZ RN, AR T 8 L IR A (o
FeIRAE, 2006) — REURAULIN %A B2 AP 24 5 1 25
B M/INF KN TS (0.096) < SH (0.108) < GZ (0.169), #]
UL PR T T I AT IR, 28 p) N T34
RO A SN R B R, X 3 ADKESURJT A 1
19 A7 B 18 24 A FE 64T Kruskal-Wallis 437, H:
45 H(H=1.841, df=2, P=0.398)F& W] =RHAKM 1L L
FEMERARECONEE, HHERIFAEE.

Hardy-Weinberg V- fif & #§ 7£ — 4~ J& B K i B AL
ST REAR ., FEWA TR . RAMERN AT,
T A r A 5 PR 30 R 35 R R 01 R AR AR | RAE
TP PR S RS, 2004), ARWFFEH 3 N
RERA AL L T AR F2 B2 W 25 Hardy-Weinberg -
R4, H AP AL FO001, FO013 ., fms32. fms57.
fms118 7E = BEARH #3257 Hardy-Weinberg V-,
37 A5 F0003 . Tob53. Tob91 il fms89 H 7k GZ F1 SH
TP R B, 7 45 F0020 . Tob55 . Tob61 . Tob107
Fl fms75 HAE GZ 1 IS BEAA B m 25 . HH 3000 5
Hardy-Weinberg “F-ffif iX — 304 (1) J5 A ] BEJ2: « FRAE B
AR 38 A7 E N T3 R 5 AR 1 B4R ot 0T 2 5 i L%
FXE TN, T S8 Al A T R AL & A BRI T
RSB A | 7= D0 A7 18 A7 1 RN 5 B R AR SR AR 1) 4L
R, SRS E R R R AT
S PR 5 RS B0 b3k =0 1 ] S 208 AL S
T L&A, AR EL AR fa] o SRR AR A 1 T i — 25
MR T . Hardy-Weinberg - 14 35t 1% i 25 15 250001 fz ke
T Ho Al He Z I AP e 3R, d fEEREZT 0, FEPHA
AT AR T TR AS , d (M IER R ek & it
T, d {EN T B A T b T JOIR S (25 KA,
2006), FH LR EAEERE] 3 A FRAHFIARARAS A
BEHEL T 24 BT8R4, 1 FOOO1, Tob53 M4

FEHEEA A TFAE 3 BRI AR B T B B S, X
A3 PR 37 ] g R SR A TP B S AL, AT RE R T
A2 100 1) AL 3 A7 A 7T ol 5 R AR R A o 2 e PR e 3
Aalif, HEMSEI G R IR R R A, 2006),

AR 0] %) 38t 72 20 A AR B 0T #5440 1R 48 20 (Fsr)
e fii e, Fy o 0-0.05 Uh BHREARE] 135t 1% 25 AR /N,
Fo 0 0.05-0.15 10 BH A 0] A7 7 o 45 R B i st % 22
5, Fa N 0.15-0.25 Bl fE 22 5K, Fe>0.25 Ui
B 3t 14 2% S AR K (Wright, 1978), K H.45(2008)F1
39 AN R SR VT A i A SE R AR R A T s AR
LR, 158] Fo iR 0.089; L35 (2010)%f 4
AR [ Vg SR R 1) 1 B Y 30 A7 A R A i TR
Br, A5 3 PO REIAR ML TR BE Fo=0.086., F 5T 45 5 a] 1,
GZ #HIAL IS BHIARMIY Fo {H°4 0.048, FH- LR B i
ik, GZ #HA5 SH BEIRIN] Fefdih 0.076, Horfbfi
FE s s SRR L ke 50k 0.081, R
A 8.08% M A8 S B AEFERFIARZ 0], 91.92% K& 4 T HElA
WARZ ] . 2 Np<l B, SEPRR AR DA 3 A4k )
ML AR 5 No>1, JERRE FEAEH, L LHEH
TR R[] F) 38 A5 TR A (XS, 2011) o ARBIFST 3 AN TR IR
IR FAE 2.846>1, VLBAREIRIN A T —BFE
(LR AZ I, R 22 R TR A ) A s A TR

H 3 T A5 A 38 4% B B R i S A AR s 1] 1
K, 2 S e ot ol 1) ) i £ 25 S5 F1 431k (Crawford
et al, 1998), A4 (2005)F] ] 9 X T A 51 Hy %t
PR E1 058 2R 7 il R — S BHG R 7 BEER 1T DNA £
AT, HEEEEE R 0.059-0.092, #FdmA
(2010)XF 16 FE LT 7= Jy i #E A 7wk 1L AL 43 Hr , 45 2144
)L HE B 0.626—0.998, Shaklee %5(1982)4: 4 E
RFREVGRL, PRI AIRTEIR | MR GO s
fEHEES D SEEEST 9K 0.90. 0.30 2 0.05 Fy4r254K
W AW S GZ M TS PR 8] (0 35 A% FE B
A 0.204, ZMEK TR 5r 2645 1#E(0.05-0.30),
AR R FPOR TR A, T GZ A1 SH K. SH Al IS
FEPRIE] AL BE B 43900 0.315, 0.351, #PmE A T Fb
%043, ULRAAPEER] E BT A Ak . S5 SR AR T
25 i i A5 (2010) [ 2T 65 AR Jr i A (A ] st A R B, 3k
B 3 ANHEIR ISR 2000 R, G BA sk, (AFE
FERAR AR 3 SRR 5L FE 252k I UPGMA 3
RIS, GZ A IS AR N —3, SH BEARRM Ny —
T BALE RN RS T M IR 0 WG BUR 7 B R
A A AT IR HBIX, WIS 50 ) M RNV I R 25
ARG R R, FEOLF R 05 L HE B il
1L B FRAE RO IR R 52 2%, 8O L TR
TR ) 12 2% O R AR
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BT, W B A AR R L AR LR, IR
A —ERER AL PRI 3 I REARRI L T
Aea T BRI BLGE, W] RE T IREEAHR IR A
PREIIA, BT AL R SRR AR B B R
] A5 AT LE R IEAE B S /), BRI I A 14
Z | RE T AT A SR T Sl i o ik
B Rt T SRR . fERETT AR,
T ELPRE R G ok R Bk oA — i 18 A o A A A A A
HPEAS, WERAT R ACBC I K LR 5 [N AL )
P e T A b R R AR 2 e B X IO, A
LA Dok 2 5 SR T Bl i A 2 AR R A 3R, Tk B PR 47 S
SR T R BT IR 2 B SRR AR AL ZREER H Y
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XIS, REREE, IV, 45 F6F 5 A FRIEEHARIRE 24
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Study on the Genetic Structure of Three Cultured Populations of
Takifugu obscurus with Microsatellite Markers

ZOU Jie'?, MA Aijun'”, ZHAO Yanfei', HE Weiguo', WANG Ting', YUE Liang',
LIU Dayong’, GUO Zhenglong’

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture;
Qingdao Key Laboratory for Marine Fish Breeding and Biotechnology; Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Qingdao 266071; 2. College of Fisheries and Life Science, Shanghai Ocean University,
Shanghai  201306; 3. Jiangsu Zhongyang Group Limited by Share Ltd, Nantong 226600)

Abstract In recent years the aquaculture Takifugu obscurus has been impeded due to the adverse
changes in the ecological environments and in the hydrological conditions of the Yangtze River. Here we
evaluated the genetic diversity of three cultured populations of T. obscurus and hence provided theoretical
data for the potential improvement in T. obscures genetics. We used 21 pairs of microsatellite primers to
analyze the genetic variances between the populations with SSR molecular marker technique, and
successfully amplified 19 microsatellite markers. In three populations of T. obscurus, the number of
alleles (A) was 3—11 with an average of 6.58; the effective number of alleles (N¢) was 1.7-7.8 with an
average of 4.5; the value of average observed heterozygosities was 0.156—1.000; the expected
heterozygosities (He) was 0.399—0.876 and the mean polymorphic information content (PIC) ranged from
0.353 to 0.858. The mean polymorphic information content (PIC) followed the order of Guangzhou
population (0.588) < Shanghai population (0.633) < Jiangsu population (0.655). The genetic diversity
coefficients were 0.048, 0.062, and 0.076 respectively with an average of 0.081. There was moderate
genetic differentiation among the three populations. The genetic distances between each population and
the UPGMA dendrogram showed that Guangzhou population and Shanghai population had the most
remote relationship (0.351), and that Guangzhou population and Jiangsu population were the closest
(0.204). The three populations were pooled into 2 groups in the cluster analysis—the Guangzhou/Jiangsu
group and the Shanghai group. These results suggested that there was a low level of polymorphism
information content and moderate genetic diversity in the three populations of T. obscurus. Noticeably the
genetic diversity of the farmed Jiangsu population was higher than that of the farmed Guangzhou and
Shanghai populations, so there was a high potential in selective breeding. Our study broadened the
knowledge on the genetics of T. obscurus and provided necessary information for the artificial breeding.
Key words Takifugu obscurus; Cultured population; Microsatellite; Genetic diversity
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