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L. RO KBTS w22, T8 T8 214081,

2. WP E KPR RSB IE BE IR K M AT G, Al A A IR IR K I S Bl R R A R R SEER S, IO 08 214081;
3. MR AK=RIEMFEAr, 119 mA 210017

WE: RS Y R E N K O RBES (Micropterus salmoides) BRI AL ZREERIAR S EN, RH 14T EFREET
41, SSR)PRIC L ALK D-loop J7 41, XTEK 3 NFRFEFEARCURET 1 57YL1 “fLfF 3 5 YL3 Fldh H S ISHAK CTW).
UASGIHEREAR AL 7 WA US)FT 1 AN AR (i 3 557 QxdbJr WA S, HYB) it 5 ANEEA 175 BANA TR (AR 5
fEAS S HT . ZEH IR, 14 4 SSR v S AT 5 M s (LMB24 . LMB28. LMB38. LMB39 Fl LMB42)FK M = £
BH(EEFE BT EPIC)>0.5)], Hrr, 6 WAEEA Z 81K 5w (PIC=0.514), HAth 4 4FEAR 225038 0 421K
(0.278<PIC< 0.359), 7 D-loop J¥ 51| H A 5] 23 A8 S g, 27 A FAE 8 b Jb )y WA AR S R g B 22 (12
AV, TAEHEAl 4 ABEAR LB AP AR, BARERY HOL ZERER I &7 EE N 76.7%~85.7%, 5 BRI B Rl &2
FEPEA T 0.218~0.882, 3T il TLEARICH D-loop 4355 MR AL AR T4 s, I WA EEAFI“fLes 3 5 ek
(] F Nei’s 5t 1% 11 24 Fl K2P 383 £% # 25 R 72 (0.300 1 0.012), B R 75 HC A AE K 1] (9382 44 £9.(0.016~0.297 1 0.000~
0.012); 7 F 225 HT R, 5 A K I BRESHEUR 13845 70 TR 8 35 (P<0.01) o FF AR IR] 38 1% 25 1 R BRLA 780 D0 245 2 AT b s,
A6 T7 WA B35 S5 R A XS At ST, At 4 D RERAEAE — BB W AL S5 MR 2 IR SR 25 AR W, 51 kAt 7 WAk
BHARDREE T m mast L 200k, I 5 B N SRR M A 0 3 A% ik, ZEFAbr WMHHA S R RIE B ol 5
FLABFE A TT i 22 38 B Al ELAT B 1) o T i35
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PR, HAETAER KSR O 4.7x10° 2,
Ty ] P IR OK SR A 2 — o SR, R
AR R AR | HE R FREE S A, TR R Rk R
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(R *.HE & J¥ %)), simple sequence repeat, SSR)Fx
o124 Hodr o 36 SSR ARICHIZ KA D-loop
P HIRE R T R B 35 A5 78 R AT A SR 3 % o N
KAV i USSR Aic [ P
F R e FR G B AR HEA T T 35t 4% Z2 AR PR T o 5 50
RAGBESE, ¥R E N K 1 SRS AR 15 E
ZREMED B TR, AR L, SR
TR AU IE T SSRFRIC AT R 1 28 ff [ 15 |
T A ] PN 5% BE AR (93848 Z REVEXT L B,
i th A5 LA A% Z AR MK T i i i T
N FRFEREAR 2518 ZEREARZPIFIA D-loop X T
G AT AL K BRI AR AR 52 4% 22 REE K P v T
Bl N R AR . AL 25 e G 1 S | )y 7
514k 27 LKA S A 3 54228 Fy AT
R Z MR B 3 5 Q% ik
A 3 ) A SCRFAR AL A et o 3R S IR
1SR 5L 7 S AR 2 5L IR R e AR SR A i
ITIEAE AR BN 2 A A se A3 4 A BEIR T
DR IRAE AT, IR ALY Bk
FOxdb TR FAVE B G FRW 1, 280
i [ GRS AR 7 N R T NCI RN AW N S
5358 B AU B AL 2 R L 5 B, AR A 33 A% R
B aifl . 3k SIS R 1 R R BT UR Y
Ty, k. FHFEF R T FE NG s%
R A SRR R K 1 SR st AL AR
ST T o> ARG R IR & A AR, JCHGE R
FR G VE N SR S R Y B, = A SR P BB IR,
HEWET MRS A R, H, 78
FF IR st e ol RN R FH L R v, A LB A A o
FHBHEAL ZREETT REAIESE

2021 4EFE A 8l 15— A E K IR 5T
TEUR A, FHXTE N E RS S E 1K H B
BRI R G S IRA WP BT SR A BAA 2
B RE S o ABEFE b ik S VS AR Sy 0
B HLIX I BEF FIEE, 29 1 P EK 1 R 6555
SRl <Rt 15 F 2010 AF5E R E GOK B
st ol R S Ay L P 5 — A 1 S e 7 e )
TE4 [E A& I FR50, fuis 3 5 DL
1 S5 b R R SR B, 2L 4 ARk R Tk,
Rl 11 S W SR 0 A B T AR N ) S B

FAAAE 7 A2 AL T 2020 4F 36 [ 51 2E Y
JRFPREAAR, ATy AR AR SE R A A B T
W IR AN, A 38 B R L AR SE R RS
R e R RO IR DL 3 5N
BEAC, J6J7 WA R SCA AT R B AR R 2 5
Fft g ASAFGRILE T 5 oK 1 R SR AA AR Ry 52 56 X6)
%, lid kiR D-loop #4351 14 4~ SSR Fx
X AT AL AR S BT, B FE O 0k Hh O o
WAL, 3E— 25 b 70 0 58 35 T ] O 101 B o A ) o
RIS ., AR T R 5 B R AR R A L A
AR R LS A

1 #M#EFE

1.1 SEIHALS DNA 2E

SEES AT S A K O RS EEAR (R DIEE T
SRR O BT R EEFY, 558
A 5 7 DX 5 | 1 1 T SR G AR (B TS R,
CTW). MEHET[H#r KA RE L EF US.
BR YLK 77 W 55 B 3 B0 5% 5 W R (R B
SUYLL, Pl 3 SOYL3) A4 AT E 0
FeAE d A (A f 3 5 QxdL T AP, HBY). 43l
LR S DRHETREPLIER 35 B H R, Jt
1752, BYHUREE, BUE T e & %A 90% 4
FE(% 2 mL B0, F-20 CUKFADRATE o FEAS KL
[K 4] DNA Z: BOR B -G 05 R4, P 1%305
BHEE I FL RGN HL 52 4, 281 NanoDrop 48t
FEASCR N L4 B R B, fe e ARAF- T 20 C&H

F1 KOERBHEKER

Tab.1 Sampling information of Micropterus salmoides

BEIK population %5 serial number SRAEHE location FEAEL no

ety 1% YLI YL 35
ity 3 5 YL3 YL 35
ERELEHEN CTW IR 35
A6 o7 A Us 1L 35
FeACHEE HBY bIDIN 35

1.2 SFHRicy EEEN

121 MIERIEPCRFERMEN HT GenBank
R ARSI SSR JFHIEE, it PrimePremier
6.0 AT 51 (3R 2)o IEMISIHI 595 H FAM
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kA &5 FE TR FRIC FIZORAR D-loop JF A 5 AN 111 R M BF A4 35 1% 48 5 A 1279

s HEX 2 RIbR e, ZHEE AN HAEH AR
FRA W (LI TS0 ) & o

R & Wi 5% 20 )2 B (polymerase chain reaction,
PCR)Y 41K %y 10 pL, HAKXELHE 10xBuffer 1 pL,
DNA #i# 1.5 uL, dNTP 0.8 pL, ddH,O 5.4 uL,

1IE. W54 0.5 ul, Tag i 0.3 uL, PCR 33
PR 95 CHIAME 2 min JFHEA 40 DGR,
94 °C, 30 s; iIRKIRAENF 2, 90 s; 72 °C, 1 min, T
WEERE 72 CHAEMH 10 min, SSR H:K 7 KIS
DN ZFE 3 TN A= PR AR A BRA W 58 B

®2 AOEH 4IARWIEMRCHSINER
Tab. 2 Primer information of 14 microsatellite markers for Micropterus salmoides
(A NCBI (%% T HI(5-3") Jr Bk /Mbp 1B KR/ C
locus access number primer sequence (5'-3") fragment size annealing temperature

LMBO3 EF590092.1 F: AGTATGTGTGGTCCTGTCT 129 54
R: CCTCAGTCACCAGTTCATC

LMBO07 EU152089.1 F: ACGGTGAGATGTGTAGCA 154 54
R: CAGGAATGGAGAGTGATGAC

LMBI0 EF590095.1 F: AGTCACAGTCTGCCATCA 157 56
R: CCCACACCTTCTTAAACATC

LMBI5 EF590094.1 F: GAGGTCCACCAGAGACAA 172 60
R: CCAGAGAACGAATGAGGTTA

LMBI6 EU152090.1 F: GTGTCCCTGACTGTATGG 174 56
R: TCAAGAAGGAACCACTCATT

LMB22 EF055995.1 F: GGTAGCAGCGGTTAGGAT 198 56
R: AACACGGACTCACGACAT

LMB24 EF055997.1 F: CGTGTAACTATGGTGATGTG 203 60
R: GAAGCGAGAGTCAGAGTG

LMB28 EU180174.1 F: TGGTGAACACAGCAGAAC 236 60
R: GGACAGCCTCAATACATCTT

LMB30 EF590064.1 F: TTATGCTTGTTCCTCTGTCT 241 56
R: TTCTCTGCCTGGTCATTAG

LMB37 DQ211538.1 F: AAGCGTGTGGTTAGGATG 292 56
R: GCAGATAAGTGGCAGTGT

LMB38 EF590089.1 F: TAGTGTATTGCTCTGAAGGT 302 56
R: AACATACTGCTGATGGAGAA

LMB39 EF055993.1 F: GAAGGACACCATACAACACT 327 56
R: CCTCTCCATCCTCCTCATC

LMB40 EF590105.1 F: CCTCTTCCATTCCAACATT 331 60
R: ACACAATCACACCTGGTAT

LMB42 EF055994.1 F: GCAGAGCAGAAGAATGACT 336 56

R: TGAACACAACGACACCAC

1.2.2 Z&H{K D-loop EHFIYEREN H
P& GenBank - 1T 2B f 2k k7 1K 3L [ 41 ¢ %)
(DQ536425. )IIHZ LI 54, L FEs 19
J¥515051 DF1: 5'-AGGCTGGCTGGAGAACAA-
3', DF2: 5-ACGGGTGTGCGGATACTT-3", 5| ¥y i
I 4 E R AR R A BR S \ A

PCR ¥ 141K % 4 30 pL, £4% 15 pL PCR Master
MIX [i43: 10 mmol/L Tris-HCI (pH 8.3) .50 mmol/L
KCI. 1.5 mmol/L MgCl,. 20 pmol/L dNTP each.
Tag DNA R4 0.05 U/uL ., ddH,O . HAfthFa e 7
FiEsEsR ], LS I4(10 pmol/L)4% 1 uL . DNA
FEHR(50 ng/pl) 2 pL, 11 puL ddH,0, FFJH PCR iz

FINE P L oA B AR R I A BR A ] . PCR
PHERET R 94 CHIASME 3 min; 94 CAEME 40 s,
58 CHEMES55s,72 CHEM 1 min, ¥4 36 MEF;
72 ‘CHEAf 10 min, 4 CLRAEPCR Y Y2 1%
TN W R e L VARSI, AR I % TS I K AE P R
FABRA T, it ABI3730 M AR T XA

1.3 HESH

1.3.1 WIEFREHH i Popgenel.32 Hf!"
SPHTERAS SSR A s FEFEAS B A 1Y 45 57 FEEL (VL)

AR IR (NG) « I A5 B (H,) . AR A 1
(He). Shannon’s ZFEMEFEE(D) . HEMARH] 8L I 25
(Do) AGAHALE (S) . #5753 38 R B (Frs) F 8L
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AL B2 (Fst). W Powermarker 3.0 #fE7 60, il id Network 4.6 14040 b £ 1 4 i

TR Z 8 B & 7 PIC), JHFRTEN
HE R R Y Nei’s 1814 #0125 F1 I MEGAS.01' ¥ 2
BEIRME Y UPGMA REM . ] Genalex 6.41 %k
PRV RN TR O BEAR NI AE R B(F) L A 4%
i 4 A (private allele) . 438t 1% 48 5 J7 22 70 #r
(AMOVA) . it 1% 7 1k 48 B0 (Fsr) A1 3 4 F5 43 #7
(PCoA). H%/5 AT STRUCTURE2.0 % /420547
s R A A

1.3.2 D-loop #B5F 544 {di [ BioEdit7.0 %k
PEPURN Clustal X 1.8 843 5 HEAT 151 4 8 1 E
XF o311 DnaSP 5.0 B4 L2 A S E(S)
PAAETE(H) . SRR 2R (Hy) . TR 2R
(m) . FIIH R 2E FEU(K)F Tajima’s D 55515 %
FEPEZ B, FIH Arlequin3.5 BT Rk iR 21
BT AL IR B (Fsr) I B A iR i 48 7
T 2T (AMOVA)S . FETF AR Y Kimura U
SRR A (Kimura 2 parameter, K2P)ist 1% 7 5 i i
MEGAS5.0! 845 4 44 1 4B 4% (Neighbor-Joining, NJ)
HEARR . BEF A AU o5 A8 S FIAE FRE AR [R] 1) 53 AR

234 (Reduce-Median MJ) 45 ] .
2 HRE5HMW

2.1 BEETRFFEREEINSSNT

ARSZH V] 14 XF SSR 5HY 1 5 A KR
R, JLARE] 166 S MRRIAT R 1 A4 A,
GERLM, 14 X5 197E 5 AT REY 1 E H
M55, JH R RN FFE R 2 A 1EGR 3). H
SN FER BN N 3~19 A5 A REE 5 (V)
4 1.01~4.24; Shannon’s ZFMEFEE() N 0.041~
1.892; M2 & & (Ho) M 0.012~ 0599, A A
B (H) N 0.012~0.767; £ &5 B E(PIC)j{]
0.012~0.741, Hrf 5 4~ 5(LMBZ4 LMB28 .
LMB38. LMB39 . LMB42)J& T & ¥ £ 5 /K F-(P1IC>
0.5). ZH44G Faitmathi K. R 2 4
P M BLAE, LMB24 W(EI R, Fir RA 1M
A I UE, LMB10 F1 LMB24 57 5 {8 #5505,
BEURIA] Y For 2T 0.5, BEAA ] #9358 R R (Vo) (E
1E 1.253~13.854 2 ] ,

£33 BT UAMRIBMRAX S ANAORSEHEEESHENENER

Tab. 3 Genetic diversity of 5 Micropterus salmoides populations detected by 14 microsatellite loci

o7 S &2 EEEE I Shannon’s UL

= ZEHE

locus  JEPIMCN, JEBE N, SR pamH, memH ahwec (s fmo B e
LMBO03 10 1.560 0.820 0.295 0.360 0.342 0.036 0.181 0.150 1.415
LMBO7 5 2.085 0.821 0.476 0.522 0.413 0.049 0.084 0.038 6.373
LMBI0 4 1.217 0.393 0.078 0.179 0.171 0.495 0.556 0.120 1.839
LMBI5 3 1.012 0.041 0.012 0.012 0.012 -0.023 -0.004 0.018 13.854
LMBI6 5 1.082 0.213 0.048 0.076 0.075 0.325 0.367 0.062 3.779
LMB22 9 1.623 0.737 0.375 0.386 0.338 -0.076 0.023  0.092 2.470
LMB24 11 3.867 1.557 0.279 0.744 0.699 0.569 0.625 0.129 1.688
LMB28 19 4.242 1.892 0.506 0.767 0.741 0.280 0.342 0.086 2.649
LMB30 5 2.002 0.915 0.316 0.502 0.450 0.083 0.372 0.314 0.545
LMB37 6 1.404 0.572 0.220 0.289 0.263 0.129 0.240 0.127 1.712
LMB38 9 2.112 1.194 0.435 0.528 0.504 0.061 0.173 0.119 1.844
LMB39 7 3.332 1.333 0.566 0.702 0.646 0.036 0.196 0.166 1.253
LMB40 6 1.484 0.694 0.256 0.327 0.308 0.101 0.212 0.124 1.773
LMB42 10 3.228 1.495 0.599 0.692 0.652 0.067 0.132 0.070 3.319
H{E mean 8.4 2.238 0.952 0.338 0.452 0.419 0.147 0.242 0.112 3.190

T Frs FHERNIESE BB Fro A B RHAGE S R AL Fsr R REAR I8 IR B0 N A EERITE, N AHRIE Fsr=0.25(1—Fsr)/Fsr A 57 19 3£ R

T

Note: Fis is inbreeding coefficient within a population; Fir is inbreeding coefficient of the total population; Fsr is coefficient of genetic
differentiation among populations; Ny, is gene flow, which is estimated from Fsr=0.25(1—Fs1)/F'sr.
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54K B R IA R BHE Z RSB 4,
FERDT-2 N, B BRARYC: d67 AR iR
fifi 345 ZRACHHA . BUEHEHARCILET 15, db
J7 W FhBEAAR YY) Ny Ne. 1. Ho. H. 1 PIC 1
A % = (N,=6.733, N.=3.223, I=1.210, H,=0.439,
H=0.568, PIC=0.514), TMi“fLéf 1 57FF N, Ne.
I. Hy. He F PIC ¥ 045K (N,=2.800, N=1.670, I=

0.567, H,=0.263, H=0.310, PIC=0.278), %:& Fik
S35, RACTT AR 0L SR i,
fih 4 AFERELE SHE M, G SRR

M P53 165 K OB & NMAR) D-loop
5. HBHRA N SR A+T F #(62.3%)
ST C+G W& (37.7%), @it 755 #r %
b, JEAGINE] 23 A8 S AT, 27 DS R 5),

*4 KOEBHHIEFRICH D-loop FIIMIRESSMESE
Tab.4 Genetic diversity parameters of microsatellite markers and D-loop sequences in five Micropterus salmoides populations
S FhRid ZHMESH Pt 15 ety 3 5 ERCE LN At 75 WA N
molecular markers diversity parameter YLI1 YL3 CTW usS HBY
T B ARE WA & effective sample size 35 34 34 32 31
microsatellite markers v 3L R %L N, 2.800 3.533 3.067 6.733 3.133
AR R AL N, 1.670 1.963 1.854 3.223 1.846
Shannon’s 54§ 1 0.567 0.728 0.661 1.210 0.652
WML A B H, 0.263 0.324 0.309 0.439 0.305
WA H. 0.310 0.396 0.364 0.568 0.358
Z&FEB &R PIC 0.278 0.359 0.327 0.514 0.320
D-loop J¥71 HEEAR B effective sample size 35 31 35 34 30
D-loop sequence LN S 5 4 5 17 7
BAAERVEL h 5 5 5 12 6
W Z e Hy 0.218 0.299 0.267 0.882 0.414
BB o 0.0004 0.0005 0.0005 0.0034 0.0008
P RR 2 R K 0.2857 0.3785 0.3899 2.6667 0.6483
Tajima’s D -2.0077 -1.5831" -1.7823 -1.1977 -1.8706"

T *FoR Tajima’s D PEKE 560 15 5] I 3 P 7K SF- (P<0.05).

Note: * Indicating statistical significance level for Tajima’s D test (P<0.05).

®5 KOEH 5 EHE D-loop REFRSHHER

Tab. 5 Distribution of the haplotypes in five Micropterus salmoides populations

AL {1 S (835 AT JUITIRN AOCREE M| BARE (ERE 1S (R83 S ANRHA JLIPIRN ZchiR Rk
haplotype  yL1 YL3 CTW Us HYB total| haplotype  YLI YL3  CTW US HYB  total
HO1 29 26 30 23 108 | HIS 1 1
HO2 1 2 3 H16 1 1
HO3 1 1 1 3 H17 1 1
HO4 1 1 HI8 1 1
HO5 1 1 1 3 H19 1 1
HO06 8 8 H20 1 1
HO7 5 5 H21 1 1
HO8 2 2 H22 1 1
HO09 1 1 2 H23 1 1
H10 1 1 H24 1 1
HIl 5 5 H25 1 1
HI2 1 1 H26 2 2 4
H13 1 1 H27 2 2

H14 5 5

HE: RPEF AR AR R SR B R K

Note: Figures indicate numbers of different haplotypes in each population.



1282 Hh [ K R A

529 %

FE 27 AN HAE R HOT PR AE A, (AR L
[ 65.5%, EEBHRCTW), “fLHf 3 5(YL3)H
“Oefi 1 5 (YLORHAH L RAREAR, 54505
H 85.7%. 83.9%F 82.9%, £ FEM M HAAL I LKL
PE(Hg) A 0.218~0.882, HHTRZFEM:(7)N 0.0004~
0.0034, Hrprdb Iy WA FER(US) 3815 Z A1 K
VI 55 (Hg=0.882, 7=0.0034), “fifif 1 5 (YL1)H
i R Z REVE B AR (H,=0.218, 7=0.0004), 4646
R, 5 AR BGTFR Tajima’s D {HI R FMH,
Horpefitlyi 3 5°(YL3), 2«3 HERMHBY) W% i
H PR 56 (P<0.05) (3 4).
22 EEEEEFEBREESN

G LRI BAZ 70T (R 6) s, “i
fifi 3 5 A A S8 A 1 38t 1% R B B Ol (D=
0.016), dbJ7 WAPHE A S <Ol 3 5 e % I 2
I (D,=0.300), H UK Z4 38 BEA(D,=0.293); b
IR RER St 3 5 BEAR 1 a8 AL — Btk Ik
(5=0.741), Z<ZZRERS I 3 S BEiARER L —3K
PR % 151 (S=0.985) . fKHlE D-loop #4313 51 35t 1% 43
B, 5 AN T B o A 1] ) K 2P 38 A% 885 >4 0.000~
0.012 (& 7), Hrpfthi 1 S>(YL1). “fLfif 3
SO(YL3)HI G IS RHA(CTW)REIAR K2P 5% 1 B i
i, AU R (US)RER 5 A 4 S HER K2P it fe
B e .

Fz6 SAKOBHIBEKE Nei’s IZEFEE
HREUT)MiEE—BEEBEUE)
Tab. 6 Nei’s genetic distance (below diagonal) and

genetic consistency (above diagonal) of the five
Micropterus salmoides populations

A R 1 fhei3 s BEEE dtF AL

population % YL1 YL3 |k CTW Wifh US #EAHYB
i 15 YL1 - 0.963 0980  0.743 0.975
i85 35 YL3  0.037 - 0.965  0.741 0.985
BERKCTW 0.020  0.036 - 0.769  0.973
LR US 0297 0300 0.263 - 0.746

ZeAZRER HYB  0.026  0.016 0.027 0.293 -

FEF DL IR ALRE B A Y UPGMA R (4]
DR, “PLls 1457, <l 3 5 Z8H ARG
ERHARERERE, e H S MRS, B
168 & K 1 2R fr A {4k ] ) 58 A% BE B A e 1) 3 1
Nei’s it 1% 7 55 1) NI RIS (1] 2) 5 Jb 7 W Fh i

PRIE e— SR AR I 5 Hofth 4 A HEIALE BE
A HE

X7 KOBHEHEE KPP EEESETH)
BEESLIEY Far (BLER)

Tab.7 Pairwise K2P genetic distances (below diagonal)
and fixation indexes (Fsr, above diagonal) among
Micropterus salmoides populations

e ol B JeIr HAL

L 15 YL1 - —0.003 —0.008 0.884™  0.012
85 3 5 YL3  0.000 - -0.014  0.829" —0.007
BIERA CTW  0.000  0.000 - 0.836™  0.010
JLF WA US  0.012  0.012  0.012 - 0.818"

ZeAZBER HBY 0.001  0.001 0.001  0.012 -

TE: ##3R7R8 US BEM S HAL 4 A0 18] 33t 4% 1k S AR R 35 e 1K
S (P<0.01).
Note: ** Indicates that the US population has a extremely sig-

nificant genetic differentiation with the other four populations (P<
0.01).

a fi#12 YLI
L awpets cTw
8535 YL3
— J3cRE HYB
YR US

0.14 0.12 0.10 0.08 0.06 0.04 002 0

ﬁﬁﬁﬁl"%‘ YL1
b #5385 YL3
AR CTW
] L Jesemeik HYB
IR US

L 1 1 1 1 1 1

0.006 0.005 0.004 0.003 0.002 0.001 0

BT 5 AR H RS TR 2RI ()M
D-loop 73] (b)jt f& 73 HT i) UPGMA ZRZE R
Fig. 1 The UPGMA trees among five Micropterus

salmoides populations based on microsatellite
markers (a) and D-loop sequences (b)

XF 5 R 1 BT 35 1% 5 22 53 BT (AMOVA) it
IN(FR 8), HT SSP s Ar R, BHATA 20%AY 5t
7 Sk [ REIAR ), 80% 15t 7% 78 S ok [ BEIAR Y,
AL EFEECN 0.200; F&TF D-loop 751 25 5+,
A (B RO RE R N 19 7 22 49 15 79.13% 1 20.87%,
B A8 AL /AP 40 0.7913,

23 BHELEHRBEGERMNMEE

MRl A 11 R fo A AR () 35 A% B 5 1 — 4 32 A

S (PCoAYEE (K 3) s, dbJr WAPRE(R Py Y
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x8 SAHAKOBHHEETHRIEAMSTF D-loop F5/H AMOVA 47
Tab. 8 Analyses of molecular variance (AMOVA) based on microsatellite markers and
D-loop sequences in five Micropterus salmoides populations
S FhRid BT 37 H i PP Jr =W HRI%
molecular marker source of variation df sum of squares  variance component  percentage of variation
SSR Frid B4R [E] among populations 4 270.039 1.797 20
SSR k . . .
marker IR within populations 163 1168.449 7.168 80
J 78 % total variation 167 1438.488 8.965 100
D-loop J¥%1 48] among populations 4 291.207 2.191 79.13
D-loop sequence IR within populations 160 92.447 0.578 20.87

S AE 53 total variation 164 383.654 2.769 100
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Genetic analysis of five stocks of largemouth bass (Micropterus
salmoides) with microsatellite and mitochondrial D-loop sequences
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Abstract: To explore the genetic structure and variation of the current largemouth bass (Micropterus salmoides)
population, mitochondrial D-loop sequences and 14 simple sequence repeat (SSR) markers were used in this study.
A total of 175 individuals from three cultured populations (“China-Taiwan” CTW, “YouLul” YLI1, “YouLu3”
YL3), one breeding population (northern subspecies, US) and one “Hybrid population” (northern subspeciesd x
“YouLu 3” @, HYB) were analyzed for genetic variation. The results showed that all 14 microsatellite loci could
be effectively amplified, and five loci (LMB24, LMB28, LMB38, LMB39, and LMB42) showed high polymorphism
(PIC>0.5). The highest polymorphism level was detected in the US population (PIC=0.514), whereas the
polymorphism levels of the other four populations were lower (0.278<PIC<0.359). Based on D-loop sequencing,
23 mutation sites and 23 haplotypes were detected, and the haplotype diversity of the 5 populations ranged from
0.218 to 0.882. Abundant haplotypes (n=12) were detected in the US population. The dominant haplotype (HO1)
was detected in the other four populations, with contributions ranging from 76.7%—85.7%. Analysis of genetic
variation based on SSR and D-loop sequences showed that Nei’s genetic distance and K2P genetic distance
(0.3003 and 0.012, respectively) between the US and YL3 populations were the farthest (0.300 and 0.012,
respectively), which where greater than those among other populations (0.016-0.297 and 0.000-0.012,
respectively). Molecular analysis of variance showed that the genetic differentiation of the five largemouth bass
populations was highly significant (P<0.01). The results of the genetic structure and haplotype network analysis
suggested that relative genetic independence was exhibited in the US population, whereas similar genetic
resources were found in other cultured populations. The results showed that the newly introduced US population
maintained a high level of genetic diversity and showed significant genetic differentiation from the domestic
breeding populations. In conclusion, selective breeding of the US population and/or their crossbreeding with other
populations has better prospects for genetic improvement.

Key words: Micropterus salmoides; microsatellite markers; D-loop sequences; genetic diversity
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