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(1 AL R 2 A R 225, K77 B A 03 B 45 5 i B 77 4 4 1B o 0 s =
I REKEZT YR EGTESLIRE, RN 510275
2. RV AR A s g K B RN R BEE S R B S S ER =, WEF =0 5 5700005
3.FTIEEERE S TR RA RN E BRI, TR KE 519080)

BE: W THRAIRERARE I EY e Rt S BEMNY N, AZRXAMTES
FHRIREA, 7K. BEERZINERESANAREUERE SO ET o3 e L7 AHERY
MR FERHTTHAR. BENREIHUESTERE R, SABGKRELEE V) H-F
H % E A 7.326 (6.375~8.380), WLl Ze A E (H,) FH1E K 0.711 (0.625~0.775), HI %2 44 %
(H,) 341 % 0.705 (0.684~0.734), % A M1z B4 8 (PIC) F3{E ¥ 0.659 (0.633~0.693), i
P, RERBEEIIALRNE T o Na X RAREIHERRT. 2 T T 200
(AMOVA) £ R ¥ 7, 5.36% tyi 5% 5k B #FR I, 95.45% K 8 Fr A MK o BHIK E] 3%
o te st (F) REEEHERL A, GC(EIR) fn CP (KK AR Y — X, HH AT
(R BURY—%, AL XAFR) BERA—F, HLGHE) B h — X @i
ZAABUMAONE T, H oRELTFRAEIXAE—R, RAHRALNHERF A
RZ, RZ4 MW To e CARERE LIRS, RAARWILTLER. AR X
W, B e e TR EMEAARGNRELZFE, BRI RARAEIDHHHARRGT
L, THHREZEZEZFHENEMNFERRRZFAREERNREE AR H#%
Wom A AT A T3 FREE MK

KB B A i FHAK, WRELFF; SSR; HE SR, RELEM

FEIDES: Q348; S965.334
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%, FETHIE H (Perciformes) A1 Bt fi Bl (Epi-
nephelinae), | {Z 43 T B B HIPH K1 A BT e
WA K, REE ST AR, ol A B
JEAATE R R R R R AN, HE KRR
270 cm, AT A 400 kg, i THAFMmK . B
JE RV RGN O R VR AR Y R R,
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Vo #5228 38 A BEAG Y 25 A T DA o B A B AR
PEAR, A6 2R R 22 5CH G, kd A s
(E. fuscoguttatus)Q <3l £1 B 10 (1 Je 42 2 3 )
U AR (E. moara) Q¥ A1 B 10 3( e A1 Bt
101) Bl A B (E. coioides)Q > ¥ A1 B S (F
EAACBE) A, Hod g R 2458 BE (GS-02-005-2016)
iz o A7 BE 4 (GS-02-002-2018) T 45357 b A iE
T, IR AT E % .

M A5 Firid, BI#E HE Z ¥4 (simple
sequence repeats, SSR), 7EHEHNAHFEFEE. H
A EmEZSE, ERE 2R TFirice & iz
3 EI B I 7 el v e 0B R I £ NP S i S
RS A R TR S s I S B 1 S W= e o
TCAE A B 0 5T YR b i N A A DGR GE . T
2011 AR R 1Y B Vg b B0 £ Y AR AR RN T
FERER I PR BT 45 3R WY, b A B £0 B
E N DN Yk N e A S i S
BN T ZEFERFAR B A 1 30 5 193542 43 A0 F b 5T
B LS, F3 b —T0 T 2012 X E AR R iy
T AN S A B A (E. akaara) FERE BRS¢
IBFSE KB, AR R BEAEE S £ 5
W Z R, HA I A M B DX A AR R AR

P s A% 2 RE e A A AL OCHE R 3R
WAL Z R, WA N R R AR AR Y e T
s, 2008 47, AHOCAESFE A RAPD (FEHLY 1 2
A DNA, randomly amplified polymorphic DNA) £iAK
X} g g 3T Vi B A A A TR 0 B AR 1) 38t A% 22 R ik
7 TH5E, RILZEFAER R R A B R EE W
WA Z AN TR, O T A B A BT
BEUE T T RIS P IO A DG H I o 7 H I Y S5 5
b, IR BRI L ) R A A B
MEFFEAIITR AL, Bl THRMEFEREA,
TEF A B P 2 H MRS, RECEARIRIE N
JEEL, 2RI A BRSSP
Ji ity A B £ B R Y a8 A% 2 R PR R A T S a0
P AR PR FhmicEoR, XEEAT 7R,
TR AR 3 AN 0y . 5 A HB LY By G B
B FRHRSEAT AL Z R T, O A B
ZE BB BRI O R gL B AR LS R

1 MESTHE

1.1 SE{EIEARH

AT T H L R 5256 3 ) A B 8 1)
1EHRZE B2 4IbiE (SYSU-IACUC-2022-B0131), 5246
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AR RN BT R S R LR A BALE O
R L RS AR B2 B il S A0 LS L IR T

1.2 SR

F TSR a5 25 R P 37 ety Ay B £ S A 3R 5
AERR A R IR = R AR IS, 2Rk R
AIRA:, TERTMIR AT, SRAEEREIR £ o0 B AR 4
PioEA, DR SRR R, AR S5
A0 F7 B BEAAR () SRR S EA TIC 5%, RN R LR 7
HoFEAT IR . SEE 5 9 150 A 0y £ 3 A 2 6
BE ST B A AR AR T B, GC, n=
31). WBRALET (K, CP, n=30). | &K4%H
BT (RLEL, AT, #=30). fREEHE 1T (W
X, HL, n=30) AR EE 1T FEX, XA,
n=29), P EEREAR, 550U R a0 S AT
95% JL/K LWEH, WIS Bl 52586 2= 76 -20 °C vKFE
TAF o BEABERA R B UL 1, TRYNR AN
[a] . HbSAIEE LR 1,

1.3 KR

ot DNA #9 32 B 2% TIANGEN i 7
SN A DNA $EGAG & (204 78Y) (DP324)
[ RIRAEY R A ARRA A UL 4520 38,
XF 150 A~ ¥y A Bt R AL S EAT T 3R 41 DNA
FEHL, 2 BT (% DNA K i ff ] NanoDrop 2000
(Thermo Fisher Scientific, 3¢ &) 43 6% B T4 I
v BRI 5 [R)E 1% B W e i A Tk X
FLH DNA A9 UEAT AR

BHARY 3G T ECHE A B AY B 5]
Yok HARSL R =AM L ES Y (R 2), 519H
BAEAE TAEY TR (L) KA BRA " 317
PCR JZ WK Z 5% 3, PCR W AR % E: 95 °C
FASPE 3 min; 95 °C 484 20s, 59.5°C Kk 20s,
72 °CHEfH 15's, AL 35 NMEFR; fRJ5 72 °C HEf
5min, PCR =¥k B4 TAY) T/ (L) Bha
PR FI AT SSR 20 BUAG N . DNA F-20 °C /77
%M.

HIFESHT X SSR S AU I BCA HEA T R B
FFE R ARVA A IE G, #FH GenAIEx 6.502 {4
TR A DR A S A LR (V) . I 2%
B (Hy) . MBI 5 (H,) LA K Nei FGbp i st 4 i
B M Cervus 3.0.7 A IR Z BB S
i (PIC); f#i Hf#iH Arlequin version 3.5.2.2 /41"
LT Pairwise differences /71155 2 BEAA 138045 3
F8 8 (Fy), JF#E4T 40 F J5 22 53 A1 (analysis of

HPE K FE2:2: 3290 sponsored by China Society of Fisheries


https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

e, & IKF= 2R, 2024, 48(4): 049616
N F22 X Xiang’an
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Fig. 1 Sampling sites of five breeding populations of E. lanceolatus
FR1 SOHFERGETAHREREHREER
Tab.1 Sample information of five breeding populations of E. lanceolatus
TR SRAE A B aiics FEARHA
population sampling date longitude latitude number of samples
8 AR 7 1 AR 2018-10-12 108°38'24"E 18°49'53"N 31
Gancheng, GC
157 48 B TR 2018-10-15 110°40'13"E 19°2224"N 30
Changpo, CP
J7HRA EEN TSk A 2018-11-20 114°32'07"E 22°41'55"N 30
Aotou, AT
TR JE 1] T L X 2019-05-18 118°04'51"E 24°28'59"N 30
Huli, HL
AT %X 2019-05-19 118°23'17"E 24°33'12"N 29
Xiang’an, XA

molecular variance, AMOVA); T Nei [Ki5f&E
B, f#i J/l MEGA-X version 10.1.8 % {1 4 g 1
R 8] 1 UPGMA #EAE B 17 fiz J5 i Al Structure
Selector!™ J& T AK!™ 43 B HE A4 3 1% 4540 115 31 i
Bl KAH, HEHI 5 R ERIEA, 5 A B ] 0 B
IRZEH

2 4R

2.1 BEREESHMES T

ety A0 B AT A AL Z2 REPERIN 25 3R s
K H 5 A HLERA B A B S E AR N, A
6.375~8.380, H, 40.625~0.775, H, 50.684~0.734,
PIC 77 0.633~0.693, H: o> [ i £ 5 1] F0 22 X 1Y

R E K7 2: 2 E /) sponsored by China Society of Fisheries

XA BERBA B 4% 2 FE 4% (H,=0.734, PIC=
0.693), >k [ R B0 KB CP HHA AT Fe iKY
WAL ZREVE (H=0.685, PIC=0.633) (% 4)., 132An30
LG A RIFHAR T R 2058 T 17 D503 H
TE 8 X 51 Wy v R 15 1) 5 67 N Bl 2 . AD4-TI
5 AD3-T6 fi s 5 e BRI 245 T 74
NI, EN R B TE S AR, R
8 AN TR AR 1 Y 40 R+, A 33
HEHE BA = 2B (PIC>0.5), 5% BA
A2 A (0.5>PIC>0.25), 2 NEE A IR 2 B4k
(0.25>PIC)., Hardy-Weinberg V-7 (1 J5 K 56 45

WoR, SAFEEAE 8 A A 16 DRI I
2% B Hardy-Weinberg i (Pwp<0.01), 84~
B A % IR B Hardy-Weinberg - # (Pywe<0.05)
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#*2 83 SSRHISIMER
Tab.2 Eight pairs of SSR primer information

B Rz EEE SO e Wb
primer number  core sequence primer sequence fluorescent modification m product range
AD2-CA2 (CA)y4 F: AACCGACGAGAAACAGGAAA 5'HEX 58.0 130~150
R: CGCTGATAACTTCTGAGTGTTCTG —

AD2-GTS (GT)ys F: TCACTATCAGAAGCTCTGGGC S'HEX 57.8 118~143
R: TCTCTGTGAGCCGAGCTGTA —

AD3-A2 (AAQ) F: GTCTGAATGGACGTTTGTGC 5'ROX 60.0 120~142
R: GGTCGTCCGTCACTCCATAC —

AD3-T6 (TGC), F: TCAATCTGCCCACAAGTGAT S'HEX 58.0 104~118
R: TGTACGGAAGCAACAACAGC —

AD4-T1 (TACA); F: CAAGATACATGTAAGGACACGTGAA 5FAM 57.3 104~136
R: GCACTCACACACCCACAGTC —

AD4-T3 (TAGA)y F: GCACAGTGCTGTAGCCAGAC 5'HEX 64.0 90~106
R: TGTGGACTGTTGACGATGTAGA —
32An6 (CT),1o(CA), F: GCTCGAAGATGAGCTGGAAG 5'FAM 60.0 174~205
R: AAGGTGCTGCTCCTGCTTT —
132An30 (GT)ys F: GGCAGGTGTGTTTATTGCAG 5'FAM 58.0 181~259
R: CTAGCCATGGTTTGGTGGAT —

H: RPN S ARREIZLORE, ST RN E LR,

I RR T .

Notes: The core sequence within parentheses indicates the type of repeated core, the number outside the parentheses represents the number of repetitions,

and a fluorescent modification is denoted by a “— indicating no modification.

®3 TEMEIBSI4 PCR KK FR
Tab.3 PCR reaction system with fluorescently

modified primers

Hoy YL

component volume
2x B Yok} Tag FIRPCRAG 5
2xTag PCR StarMix
5B IE R 514 1
5'-fluorescence modified forward primers
3RS 1
3'- reverse primer
DNAEHR 1
dna template
AR 2
ddH,0
=87 10

total

(F5), T4 16 DA ES
22 EHEAWRBRAEESUXRR

XF 5 A B A BE AR IEAT 0 1 O 2 0 i
(analysis of molecular variance, AMOVA), %5
7 5.36% MR8 ok FHREARIN], 95.45% 3K A B

FAMARME], FREIRAAR] R N (K 6). GC.
CP. AT. HL F1 XA BEARE] A8 Nei G35 1% bR i I
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B (Dy) }90.073 7~0.324 9, J& T Fla] 5 4£290.01<
D<2.0). LR EL (Fy) 7 0.0157~0.0857, Hf
TRAE TP 4 (0.05<F,<0.15) Sz 58/IN (Fy<0.05) 135t
o3k (3 7)o b HL BEAAR 5 A 4 S REAARY 2
e AERR ML XA BEA S AT BEIRAT7E h 45
T BEor Ak 5 oA B A 22 o) A7 76 5 /N R BE gt 1
o3t

23 EEARSRFEERERRESHR

HR % Nei [Cist % BE 214 219 UPGMA K]
(8l 2), GCHICPREHAR N —K, H5 ATHE
WERA—, RIE5 XA BHIKRRA—3L, HL BfA
B — ., SR GmEIE R Py g5 R EA—E
FIH Structure FAFHEATREARLE 16 3 A ad B, 4K
(B9 o e o Ry o T RE YR SRR, 4K IE(H IR
FEARRE K=4, R 5Bl A B AR 0 A
HACECAECH 4, KL, 2L ikst k=4 (& 3).
FEF LA Structure B AT R, Y K=4 BF, DIAf
ATk R B L5 L UL K 4, W S A FEARZ (R
FEAERCTRIM LR ZE it . 3T R IR 30T B
SAMEARSE AE—R, WA T A B H A% )=
o1 (F 5)0

HPE K FE2:2: 3290 sponsored by China Society of Fisheries


https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

IK P24, 2024, 48(4): 049616

F4 8N SSRURESNMEHFAREEFTHETHGIHEERRZER

Tab.4 Summary of eight pairs of microsatellites in the five groups of E. lanceolatus

fir B GC K cp W AT WE HL Wz XA SEH

locus n=31 n=30 n=30 n=30 n=29 mean
AD2-CA2 N, 7.000 6.000 5.000 8.000 6.000 6.400
H, 0.645 0.667 1.000 0.767 0.759 0.768

H, 0.747 0.749 0.784 0.721 0.777 0.756

PIC 0.693 0.696 0.734 0.670 0.728 0.704

32An6 N, 11.000 11.000 9.000 8.000 9.000 9.600
H, 1.000 0.800 0.867 0.833 0.828 0.866

H, 0.819 0.820 0.742 0.832 0.860 0.815

PIC 0.783 0.787 0.699 0.793 0.829 0.778

AD2-GTS N, 8.000 3.000 3.000 5.000 7.000 5.200
H, 0.452 0.433 0.267 0.867 0.517 0.507

H, 0.492 0.508 0.239 0.694 0.547 0.496

PIC 0.451 0.432 0.214 0.621 0.508 0.445

132An30 N, 17.000 11.000 3.000 10.000 16.000 11.400
H, 0.871 0.767 0.267 0.900 0.828 0.727

H, 0.913 0.744 0.239 0.810 0.898 0.721

PIC 0.890 0.707 0.214 0.769 0.872 0.690

AD4-T3 N, 7.000 6.000 11.000 8.000 6.000 7.600
H, 0.484 0.267 1.000 0.733 0.448 0.586

H, 0.617 0.633 0.839 0.814 0.670 0.715

PIC 0.568 0.575 0.804 0.776 0.611 0.667

AD3-A2 N, 6.000 6.000 4.000 7.000 7.000 6.000
H, 0.516 0.600 0.633 0.767 0.897 0.683

H, 0.690 0.728 0.697 0.602 0.750 0.693

PIC 0.648 0.674 0.623 0.556 0.701 0.640

AD4-TI N, 6.000 6.000 7.000 3.000 7.000 5.800
H, 0.774 0.933 0.933 0.500 0.828 0.794

H, 0.766 0.790 0.752 0.447 0.766 0.704

PIC 0.715 0.746 0.698 0.391 0.728 0.656

AD3-T6 N, 5.000 5.000 6.000 7.000 7.000 6.000
H, 0.645 0.533 0.800 0.833 0.655 0.693

H, 0.628 0.506 0.751 0.790 0.606 0.656

PIC 0.575 0.446 0.700 0.743 0.564 0.606

1 N, 8.380 6.750 6.375 7.000 8.125 7.326
ean H, 0.673 0.625 0.763 0.775 0.720 0.711
H, 0.709 0.685 0.684 0.714 0.734 0.705

PIC 0.665 0.633 0.638 0.665 0.693 0.659

3 e W, 25K B, 8% SSREIMY IERCR RiF, i

AWETER B 2 IT &1 8 XF SSR 514, 7
5 AN [ s A Y 0 B £ SR R TR AT TR

R E K7 2: 2 E /) sponsored by China Society of Fisheries

SRR, RIS TR LS RS Y RT L
P8 0 BE AR B B AL A E 5 . TERH Y4
JE BEESRAS 5 AR AR N 38t 1 Z R T 20
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R5 EHHAOMAFEEIRH Hardy-Weinberg & 51058

Tab.5 Hardy-Weinberg equilibrium chi-square test in five groups of E. Ianceolatus

fir A B GC K cp Wk AT HIE HL AL XA

locus n=31 n=30 n=30 n=30 n=29
AD2-CA2 0.8309 0.003 5™ 0.031 4 0.070 5 0.5716
32An6 0.4377 0.023 8° 02710 0.000 8™ 0.001 7
AD2-GT5 0.029 0° 0.1719 1.000 0 0.003 9™ 0.077 4
132An30 0.341 4 0.004 6™ 0.000 0™ 0.0159° 0.0459"
AD4-T3 0.000 0™ 0.000 0™ 0.000 0™ 0.000 4™ 0.000 0™
AD3-A2 0.008 8™ 0.0939 0.000 0™ 0.080 4 0.005 17
AD4-T1 0.672 4 0.010 4 0.038 4° 0.409 0 0.989 4
AD3-T6 0.895 7 0.000 0™ 0.0370° 0.005 6™ 0.5770

W * ROR L i B Hardy-Weinberg 1 (P<0.05), **3RK /™A% 5. 3 i 2 Hardy-Weinberg 5 (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).

®6 ET5SMIBERECTFRESHER

Tab. 6 Result of AMOVA based on five microsaltellite markers

AR S KR H - Ti My T3 7 Lot /%
source of variation dr sum of squares variance components percentage of variation
JEAIE  between populations 4 49.503 0.159 5.36
BHAMNAMAIA]  between individuals within populations 145 405.280 —0.024 —0.81
AMAE]  between individuals 150 426.500 2.843 95.45
SE total 299 881.283 2.979 100.00

RT EHEARERAEMIEESUEY FGIAL%T) F Nei RIEEES FAL%LE)

Tab.7 Matrix of pair-wise F; values (below diagonal) and Nei’s genetic distance (above diagonal) between E. lanceolatus

B GC K cp Wk AT WE HL 7z XA
IR GC 0.073 7 0.1184 0.189 3 0.144 1
K cp 0.015 7 0.153 8 02821 0.1502
MWk AT 0.0333 0.049 0 0.276 6 0.1615
WHE HL 0.053 4 0.0855 0.084 2 0.3249
M XA 0.036 3 0.045 8 0.0857 0.0857
W WL N AR R, A2 DL D Nei IR B S
Notes: Below diagonal. genetic differentiation index Fy. below diagonal. Nei’s genetic distance.
Mrivad e, N,. H,. H, il PIC BUE# A, Uil 30 1
PRGNSR T, e s, wifg 25 AK=mean[|L"(K)[)/sd[L(K)]
SR, ARSI, ok AT T XY XA .
FER A i st A% Z 061 (V,=8.125, H.=0.734), 5
15 ¢
<
0.03 0.04 Bk GC 10 L
Ko cp
Bk AT 5L
— W XA
013 #HE HL 0
0.02 2 3 4 5 6 7 8 9
&2 #ETAMEEAEET Nei RKiEFESHEN K
UPGMA B%[E B3 SERBY KSHENEAK ZENXER

Fig.2 UPGMA dendrogram based on Nei's genetic

distance among E. lanceolatus
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Fig.3 Relations between the rational groups number K

and estimated value AK
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RAEAE
proportion of
clusters

B K
GC CP AT HL XA
B4 BETHIHELIHESIANETANGHS
B R L EME (K=4)
ENGL R NGE S

Fig. 4 Genetic structure Map of E. lanceolatus based on

Wk WE

Bayesian algorithm (K=4)

Different colors represent different clusters.

mE GC
mKY cp
W) AT
WIE HL
W7 XA

E5 T ARGEEHERGHUN
Fig. 5 Phylogenetic tree of E. Ianceolatus

U R B0 BB Y CP B IR LA S (IR Y 8t 14 20
P (N,=6.750, H=0.685), X" HE5 CP #FHIA AR
A3 AR T SRR AR 7 % 11 R 3

PIC 248 — I AT AR A5 1 JEAS S5 40 S PR b
WK H T R A — S AR IC AT REME R,
¥4 PIC R ffiy i SR 6N BEZ S PR A PEAR R R
M PIC KT 0.5 B RS EZEAI A, 0.25<PIC<0.5
IR L B, PIC /T 0.25 IR £ 75
PR, AT S AR T PIC YK T 0.5,
HARIIE R 0.659, = By 41 B £ B HEAAR 1Y) 5
& ZFEPEATL SR L3 5 . Hardy-Weinberg -1 1)
FO RIS R Bk, 16 5 ADFRER 8 AL 5 A
B 40 MEHET, A 164 IR E R 5
Hardy-Weinberg “F-47, 16 ™A . L 4F K #H
A1 BE A0 B A BRI, B AR R B 0,
I8l A Bt B RAZ h AR FiBr, s0H B
MBS N T EFH R RHAREm R, XBEAT
AE A2 1 AL 5 fif 25 Hardy-Weinberg -5 i1 i 5]
AWFFEH, FIH Structure HEAT IR 45 44 43 BT 45

[ K 722 2: 32 /5 sponsored by China Society of Fisheries

SRRV Z A BORAYIE R S0, X WAR K
T JEE W] T et A D A0 BT AT BB ¥R 1 ARl 455
MR R 22T, BAIE W 2R
feo dd RGEHAM T R, 5 MRS UAE
—i, WEA I A MBS SR A, R
X LEFRBH 1) ey 41 B A SR ARSI T REAH [ (4% ey 27
AR, B EACRZTIL).

BRI R L 2R R 4R R AR 2
TEPERE R PR IED 7 B 40 SR A 2ok i v A= = P R R
% R FER, B PSR AL 2 R R T
Bl Bl O PR N KRR IR A B £,
SEPFIRARIINE , U ol T R £ B B
Rk AR MY, Hih THEWARAATES
FOR A, ZERMEMER, FEEHEZ
KA A AR B SR A B AR I IR, TSR A
e AL T I g S5 5 o TR i S 14 S 38 v
B, A RAP S I R O B B AR AL
Y R 2 IR F T T AR Bl A1 B EA T L T A
JUE TR AR B Rk, (HREFEAN
HAARBR B, JF B b T 8ol a0 s a g
FEE 2RI IR R, SR FORIEARIR 2,
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Genetic diversity among breeding populations of
giant grouper (Epinephelus lanceolatus)

GONG Shirui', WANG Tong', SONG Leling', YANG Yang ",
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(1. State Key Laboratory of Biocontrol and Guangdong Provincial Key Laboratory for Aquatic Economic Animals,
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Ministry of Agriculture and Rural Affairs, Sanya 570000, Hainan;
3. Southern Ocean Science and Engineering of Guangdong Province Laboratory (Zhuhai), Zhuhai 519080, Guangdong)

Abstract: As the largest grouper species, the giant grouper (Epinephelus lanceolatus) exhibits rapid growth and
significant competitive advantages, hence playing a crucial role in the development of the grouper industry. To
understand the impact of artificial breeding and selection on the genetic diversity of E. lanceolatus, microsatellite
molecular marker technology was employed in this study to investigate the genetic variation in five representative
breeding populations collected from Guangdong, Hainan, and Fujian provinces in China. Genetic diversity ana-
lysis within the populations revealed an average number of alleles (V,) of 7.326 (range: 6.375-8.380), an average
observed heterozygosity (H,) of 0.711 (range: 0.625-0.775), an average expected heterozygosity (H,) of 0.705
(range: 0.684-0.734), and an average polymorphic information content (PIC) of 0.659 (range: 0.633-0.693). Not-
ably, the breeding population from Xiang'an District, Xiamen, Fujian exhibited the highest genetic diversity. Ana-
lysis of molecular variance (AMOVA) revealed that 5.36% of the genetic variation was from between populations,
while 95.45% was from between individuals. The genetic differentiation index (F) and genetic distance results
indicated that the GC (Gancheng) and CP (Changpo) populations clustered together, joined by the AT (Aotou)
population and then the XA (Xiang'an) population, with the HL (Huli) population forming a separate branch. The
phylogenetic tree analysis showed overlapping of breeding populations without distinct geographical patterns. In
conclusion, the breeding populations of E. lanceolatus in these three provinces exhibited high genetic diversity
without evident signs of domestication. Overall, this study demonstrates that the breeding populations of giant
grouper still maintain a high level of genetic diversity, with a low likelihood of decline due to inbreeding effects.
However, the frequent occurrence of diseases and low survival rates in the breeding process may be attributed to
imperfect artificial breeding techniques and inadequate aquaculture management. This research provides a theoret-
ical basis for the genetic evaluation and artificial selection of E. lanceolatus. This study highlights the importance
of maintaining genetic diversity within cultivated stocks to ensure the sustainability and productivity of aquacul-
ture operations. Despite high genetic diversity observed, the management and traceability of breeding stocks need
enhancement to safeguard against potential genetic bottlenecks. The findings underscore the need for ongoing
genetic monitoring and responsible breeding practices in the preservasion of genetic health and viability of E.

lanceolatus populations.

Key words: Epinephelus lanceolatus; breeding population; simple sequence repeats; SSR; genetic diversity;
genetic structure
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