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AR BRI S Z AR MK, (DR — R AR BE A I 3 BT N . I A AN, A 14.83+1.45, WL 24
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0.08+0.05, 5 EAFRZ ML Z MK TP ZES, 58 RARBUE SRS o B0 DL 3R A8t 1% 4540
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TIEFER N 40.8%, JEFhA =it f2rh i BN Tk
PR R 1.8% Bk Ii F VLKL R R a5 fig
PR AR . NI, JRFR G B A L
K TR R AN ST 5 I HL AR TR 1 33 14 Z2 R bk
KGR AL SR A ik — RS .

1AL 22 RE R S AR P AL ) o B R G 5 U,
IR R RN A . T R R s A AR
T T HAEREE AR R R R AR At s 45 07
T EA AT, R, X RR s 2R
A 5 2 [ PN 2 2 DA HL o o 0 05K 0 g 32 22
B R AL ) R B PR R R B R F AT i AL 24
PERIFRIC Y, 52w AR Irbsid . B AR
T EEbRC . di=Abnicdt vt A DNA 41
FRCHHt . B %% s M RAPDP 'Y AFLP!Y |
RFLP!' SSRIUFMHT SNPUS 45 i 45 A ot 75 5
FEAR Y A B R 08 A% AT T o0 AT, X et
HAR ST EM e EE X DNA FHEER % | £
SRS A e, LA RELEZE . LR
FEPRRA B S Bl T DR bR H R A
LS, StRE . I PER BT ERE A sh ik %

DL A 181 22 REPEPAl AT S8R T B

ABIFFE AU i T2 AR IO ES & B 40 A L Tk
FPERXE 7 A RFPI R A 1 AT 7 )5 4 6
FR P J5 T IR T R M 0 ), e R A 0
LG EH G5 A Z2 REPE RIS AL 45, 2 WL B RE I
PN 2R % 5 2 FI R 5 A2 BT IR AR AT S SE S Ol . &5
EERENERLRTEE o A Y VU Z RN LI TP | B S
AR G P I A TRD R4 A )P BRI A
TRCUR T R RE AR S8 U W 2 St 5 5, D B R
RSk o O B AL 176 3l ) ] A 2 S it B 1R
S/

1 #MEEFE

1.1 ZEHH

2017—2019 4F, 7 S0 i 0 I ol 4 2= 91 %
W, BEPURETARE 7 MERFEAR 469 B
2019 4F 1 A, ZEWIT X KT R R M54 55k
VLG 5 G AR B 2 PR, FEHLREE 169 B 4 )5 %
EAR, BREAREN 638 B, HAREES A E B
%1,

*1 BEEANMBEEFEAIAREER

Tab. 1 Information of Aristichthys nobilis parents and candidate parents
A R F g I i) B U
species hatchery time number  code
FA M LXK R R M5 R 2017-07-12 169 HJ
parents Hanjiang Changjiang River Chinese Carps Original Breeding Farm in Yangzhou 2017-12-21

#h S E - E M3 Quxia Guoping Hatchery 2018-05-13 50 QX

ZEXLT K RANI% Taixing Hatchery 2018-05-08 50 TX

T R A Rugao Hatchery 2018-05-21 50 RG

HANTH K R A E % Changzhou Jifeng Hatchery 2018-06-05 50 cz

KPS AP Huangtang Hatchery 2018-12-17 50 HT

A A AL FR A B E L Jurong Lake Hatchery 2018-05-23 50 JR

G AR M L XKL R K )5 R0 2019-01-12 169 HB

candidate parents

Hanjiang Changjiang River Chinese Carps Original Breeding Farm in Yangzhou

HE: CZ: WINZEAS; HB: TRULJR #2874 HI: TRVISEA, HT: RIEEAS JR: AIASRA; QX: MHEESRAS; RG: MNALEAR; TX: RMTEAR.
Note: CZ: parent population of Changzhou; HB: candidate parent population of Hanjiang; HJ: parent population of Hanjiang; HT: parent
population of Huangtang; JR: parent population of Jurong; QX: parent population of Quxia; RG: parent population of Rugao; TX: parent

population of Taixing.

1.2 = DNA HJIZE

A KR SR A B A R S
S, 1EMRSCI R0 /N K 0.5 cmx
0.5 cm 65 %, Tk ZBEBHILIAT . RARAR] ok

[TIANamp Marine Animals DNA Kit, KR LRk
Fo (a0 A RA R RGN 4D DNA, 1% B2
B FL Pk (Nared Gt () Ko 96 SR UHCR 5T T it
IPCCEETHGIN AL 5, B2 50 ng/ul,
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—20°CIR R,
1.3 PCR ¥

PEH 10 Xf 28R FE 9 ORI T A
PEhRic! ), 518 TR R AR C A BR2A A
A, X ATEBEREA DNA $E4T PCR §7H ., PCR
1R NARZR N 10 pL A R W AR R : Premix Taq
(TaKaRa Taq"™ Version 2.0 plus dye) 5 uL. b T
5144 0.1 uL. FEFZH DNA B (50 ng/ul) 1 pL
Al ddH,0 3.8 pL. ¥ L7 4 94°C FilZAE 14 2 min;
94°CAEPE 20 s, 1B KR (50~56°C)IR k 30's, 72°C
FEAH 30 s, 30 PMEF; 72°CHEM 5 min, 10°CIE7F.
P I 2.0%BEAEEEE R LUk R I e, At 4
H S iR 5 M 2 S8 (Syngene) MLEE H 4 4545 7%,
B . FIUHEE T B Ik BR B 8 3l 7
ABI Prism3 730 xI1(Rox-500 standard)Xf 4 14 ;=4
PEATKEN, 7F GeneMapper v.4.1 42 BUEEAS
DL BN
1.4 HIEIEFN SR

W A0 320 1 Bl T R 43 H A SR AE] Excel H,
BEAL S SCAKE R . FIH Cervus3.0.71 4% R 40 Hrdk
5B 10 A T8I R A 0 SR JE R (N,) . R
FETE(Ho) B A (H,) . 28515 B35 #(PIC)
T JCAK 557 A % (F o) o F1 FH GenAIEx 6.5011)
TS TR 1) 25 07 6 B (N) 7 005 v 3L R 8K
(Ne) . R4 (H,) . WL 244 (H,) . Shannon’s
ZREPERR () . BER NI SC REU(F) . R A AL

FEE(N) AT Nei’s wAEFE (D), [R5 07
R AE R A(Frs) PSR 7046 R EBL(Fst) LA T A AE 1
AL AL AL B . R Arlequin v3. 1 34K I £5 7
R ABAT A Wl IR AA S P (HWE) P 1

SRR REAR B AE S5 4T 20 B, AT Structure
32,4 B () DU 3T (Bayesian) R IS0k, H K ¥
WK EERHN 1~9, ¥ MCMC (Markov Chain
Monie Carfo) i B} A EE% X (length of burn-
in period)i% A 50000 K, A4 K HEIZELT 5K,
PEH AK S RAEXT R 1 K VB Bt KAE, 255 H

Structure  Harvester>"(http://taylor0.biology.ucla.
edu.tructharvest/)7E£E 1144, I3 3T Clumpp k1

FEAMEESIT, H Graph PadPrism {2 HIRE Ik
RAELEMIE . [RIEF7E GenalEx 6.501 1, DA Nei’s
% 1 B (D) I S E A T A BR AT (PCoA)KHIE

MREAR AL AR AT 0 5 22 BT (AMOVA), 15
FIFEAAR ] FREAAR N 1 5t 22 5 1
2 EREHH
2.1 SSR =&
10 XM T 251 W7E 638 AL kEA T,

MIE] 368 AN LA, FERANLEFH 36.8 1N4E
R (N o % Hysd1422-1 7 s 41, Hoftfr 576
R A SE PR R (F o) W IEAE, (B HBR R /N T 0.2
(8 2) A AR5 (He)YE B4 0.801~0.934,
EIME 0.889, WM G BE (Ho)YEH S 0.574~

&2 ET 10 M ERCHREESHEMKTF
Tab. 2 Aristichthys nobilis genetic diversity level based on 10 SSR markers
fir 85, SRR WA WsKZesrE  Shamnon’s EEHE FEMR A B AL
locus N, H. Ho ZHERBO FRPIC EAREFs REFa  HEHERFE,
Arsd56 54 0.921 0.870 2.355 0.916 —-0.006 0.037 0.0257
Arsd291 45 0.932 0.798 2.269 0.927 0.040 0.067 0.0789
Arsd77 35 0.883 0.755 1.860 0.873 0.088 0.051 0.0647
Hysd943-1 47 0.849 0.613 1.990 0.840 0.241 0.062 0.1718
Asd86 40 0.934 0.743 2.257 0.930 0.137 0.048 0.1148
Hysd9-2 36 0918 0.782 2.315 0.911 0.105 0.037 0.0768
Hym435 31 0.903 0.851 2.015 0.895 -0.026 0.056 0.0220
Hysd1422-1 29 0.872 0.889 1.941 0.860 —-0.184 0.055 —0.0230
Hysd835-1 29 0.878 0.739 1.946 0.866 0.080 0.052 0.0860
HysdE1320-1 22 0.801 0.574 1.891 0.784 0.304 0.032 0.1857
F-14{E mean 36.8 0.889 0.761 2.084 0.880 0.078 0.050 0.0803




592 Hh [ K R A

%27

0.889, “F-¥MEN 0.761, 717 s 285 B & H(PIC)
JEFITE 0.784~0.930 Z [8], (K 0.880, ¥I
BRI 10 X519 7E 5 8Lk AL Z R4y
Mrrb a2l S 5 v 471 . Shannon’s 5 B 48 %X(1)
ARSI 1.860~2.355, 10 M D RN S F
it R, BERNE 038 R E(Fis) i 0.078,
V- 143548 73 A BB (Fst)2h 0.050, Ui B A>3
BTREAS J 30 v B 19 35245 434k o
22 EESHMESH

WL ZREME T 4 SRR (GR 3), T s i
i A% ZREVEAL T ARTRIKF o 45 FER S5 3 A
Filh 7.30~23.30, “F-3{E R 14.83, ARG EH

TN 4.42~9.16, F-¥I{E R 6.42, Shannon’s {5 4.
B FIME R 2.08, WL A= 4 (Ho) Al 22 4%
B (Ho) B P EE 5391 0.76 F1 0.82, Hi )54
AT L ZFEVE R R, QX RARE RS L 24
PERAR, FLER BURE A 2 AN A TR 2 77 7 AN TR) B
HREA SO (N,), BoiEmrE 1~32, HdjE
FBOEARHR HB WA SRR Z, Bt ZH
PR . B QX BEARZ AN AR A N ITAC R EL
F #RFE, HELE 0.03~0.15 28], FH{E N
0.08. Hardy-Weinberg VKl (HWE)45 3% W7,
QX. JR Bf{AM %W 2 HWE, CZ. HJ 1 RG #f
B E R HWE, HABEARA R 2 HWE,

&3 S AMEFERMIESE ZHMKF
Tab.3 Genetic diversity of 8 Aristichthys nobilis populations

n=8; X +SE

BEE SGOEDDE AACEGOERE WERATE WA Shamon's  BHEN AR WGk

population N, Ne H, H. ZREMERRE L RS AEBE R N, fff HWE
CZ 13.90+1.170 6.50+0.39 0.77+0.04 0.84+0.01 2.13+0.07  0.09+0.05 1 *
HJ 18.10+2.03 6.69+0.87 0.77+0.05 0.82+0.03 2.1240.12  0.070.06 14 *
HT 17.40+1.68 7.60+0.65 0.73+0.04 0.86+0.01 2.34+0.09  0.15£0.05 17 ns
JR 12.90+1.45 6.03£0.45 0.78+0.04 0.83+0.01 2.04+0.08  0.05+0.06 1 ok
QX 7.30+0.60 4.42+0.31 0.77+0.06 0.76+0.02 1.62+0.07  —0.01+0.08 0 ok
RG 12.80+0.95 5.79+0.46 0.75+0.05 0.8120.02 2.02+£0.08  0.09+0.06 2 *
TX 12.90+1.09 5.19+0.31 0.78+0.06 0.80+0.01 1.96£0.06  0.03+0.06 3 ns
HB 23.30+2.64 9.16+1.11 0.75+0.03 0.87+0.02 2.45+0.13  0.14+0.02 32 ns

SEHIMH mean  14.83+1.45 6.42+0.57 0.76+0.05 0.82+0.02 2.08+0.09 0.08+0.05 8.75

TE: RIS AR I3 i B A Bt IR TR - (P<0.01), * 371 1 35 (i 75 Wy Tt —IRL A AR P 7 (P<<0.05); ns 378 AN it 25 T Il —JL A1 4% ~F- 4657 (P>
0.05). CZ: i MAEA; HB: TRILIE #5284 HI: TRITRA; HT: 2IEEA JR: AIEZEA; QX: MEEAS RG: WIALRA, TX: ZEMEA.
Note: ** denotes extremely significantly deviated from the Hardy-Weinberg equilibrium (P<0.01); *: denotes significantly deviated from the Hardy-
Weinberg equilibrium (P<0.05); ns denotes non-significantly deviated from the Hardy-Weinberg equilibrium (P>0.05). CZ: parent population
of Changzhou; HB: candidate parent population of Hanjiang; HJ: parent population of Hanjiang; HT: parent population of Huangtang; JR:
parent population of Jurong; QX: parent population of Quxia; RG: parent population of Rugao; TX: parent population of Taixing.

23 =fEEHSH

WA Structure X4 F1 Structure Harvest 7E4k
M T B AR B AL 25, 1 M AK B K {E AR
EIT B HAK J R, K=2, IR 638 &
TR E R ZERE(E 2) J5 & RARGEAR Z %
Rk /D B s AR TR A B I8 0 a8t A% b o At it
FREA Q (FE H AR S U5 F 5 — W AE 1 b i) & B,
ABEFERY 633 FESIAEAS 8% LU X B —(Q>0.6),
B BC B AR N PSSR Y rh . 2 P AL g

7 A RFGRENCEARHE, A 1 RS &REAN
(NSRS UBA e RS S5 S VS b KA I ol
MG R BARER, £ 3 Bk [ SR AT 1 b b 4]
RNZERE, AFEHIA 1R, HT 1 2 &,
RT3 B iR AR SRR A AR ] e R Y st
KR It — LRI B i astA L 2548, FIHT 8 A
BEREIR L 638 BREASIY Neivs! A& 1 B (D) 7
FABR(PCoA)Y I HT (K 3), HZEHR 5 Structure 4%
REAMUNE, RN EARES G & RARER
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TR A4, JET SSR ARTC AL Uie J5t R Ah 37 8 S AS Fl 5 8 S A T Jot

TR 5B 593

Z IR EAT W g A, W HT BEARREAAL
B 55 EA TR

AK=mean (JL"(K)|)/sd (L(K))
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Fig. 1 Relations of the cluster number(K) and AK value
of 8 Aristichthys nobilis populations

B Q value

HJ CZ HT JR QX RG TX HB
JR R F37 4 FK hatchery name

I 257 1 cluster 1 [ 257 2 cluster 2
K2 K=2 I 8 MEFREAR RS IA
CZ: HNFEA; HB: TRVLJG &35 HI: TRVLEAR;
HT: BJEEA; JR: AAEEA; QX: MEEA;
RG: W EATX: FEMEA.
Fig. 2 Clustering diagram of 8 Aristichthys nobilis
populations at K=2
CZ: parent population of Changzhou; HB: candidate parent
population of Hanjiang; HJ: parent population of Hanjiang;
HT: parent population of Huangtang; JR: parent population
of Jurong; QX: parent population of Quxia; RG: parent
population of Rugao; TX: parent population of Taixing.

FARFRAMT principal coordinates (PCoA)

.u“ : a pa "
‘M 0‘.‘. A
PR a's--'.:

-“-
~ 4wl Fas ¢ CZ
'é ’.t...o o o ) . rg}s& = HJ
8 . 1 " A HT
53 L YR JR
% ¥ a”e . o s - * QX
= " . . RG
A . A TX
# . Tiew. ® HB

ArFR#1 coord. 1
3 BT Nei's 5t (& FE 28 1 8F 638 A4 32 A im0 #r 1
CZ: WMNFEA; HB: TILJG £ 55A; HI: TRILIEAR;
T: 2IHEA; IR AJAEA QX: INEEA;
RG: ﬁu%%ji, TX: 2% /\%‘Ez’g
Fig. 3 Principal Coordinates Analysis (PCoA) based on Nei’s
genetic distance of 638 Aristichthys nobilis individuals
CZ: parent population of Changzhou; HB: candidate parent
population of Hanjiang; HJ: parent population of Hanjiang;
HT: parent population of Huangtang; JR: parent population

of Jurong; QX: parent population of Quxia; RG: parent
population of Rugao; TX: parent population of Taixing.

AMOVA (analysis of molecular variance) ! 71,
FrRE AR s L AR S T BAEAE T RER N A R A
PR 22 11 (89%), /38 43 Vi S Rl B 1 22 1] (11 %,
R 4)o BB AL 73 A REU(Fs) UL I TE
0.009~0.188(F% 5), &k b, B HT #FA S HAD 6

A SEASTEAR Je B BE 135245 73 1H.(0.05<F1<0.15) A1,

HoAth, R Fh 37 2R A BE AR (] 38 4% 40 AR AR . TSR AS B
w%F%$$ﬁ%ZMﬁﬁﬂTmfm 5% 51k
(0.15<Fg1<0.25), iX 5 Structure FEARZE K437 & Al
T AR AT I (PCo AR 23 HY 45 A&

3 idig
3.1 ERAMFERAREEZHME
ABEFERH 10 426 TLEARC 8 7 4

PEATERAN 1 A5 S R AR A T 18 A Z RE R 20
BT o AR TR TR 43 1 3 AN PR 2254,

T4 ETHTFHETHEAMOVAR 8§ MEBKNEMETRER
Tab. 4 Results of molecular variance (AMOVA) of 8 Aristichthys nobilis populations

8 S ok IR Fi i 2 BZEFIIM Ji o T3 2035 L l/%
source of variation df sum of squares variance component percentage of variation
HE{ARE among population 7 729.080 1.223 11
BEA P within population 657 6253.692 9.519 89
BAF 5 total variation 664 6982.771 10.741 100
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x5 B8 NMERHERMNIEESURE(Fsr, MALTH)
Tab. 5 Pairwise F-statistics (Fsr, below diagonal) values among 8 Aristichthys nobilis populations
R population Ccz HJ HT JR QX RG TX HB
cz
HJ 0.034
HT 0.062 0.101
JR 0.009 0.038 0.055
QX 0.030 0.037 0.117 0.034
RG 0.013 0.027 0.109 0.031 0.028
X 0.025 0.031 0.127 0.044 0.022 0.012
HB 0.158 0.174 0.164 0.154 0.182 0.173 0.188

E: CZ: WINEA, HB: TYLJG & A, HI: TRVLEAS, HT: RIERAS; JR: AIRRAS; QX: INEERAS; RGr MR IEAS; TX: KA.
Note: CZ: parent population of Changzhou; HB: candidate parent population of Hanjiang; HJ: parent population of Hanjiang; HT: parent
population of Huangtang; JR: parent population of Jurong; QX: parent population of Quxia; RG: parent population of Rugao; TX: parent

population of Taixing.

PIC<0.25; HJE L&, 0.25<PIC<0.5; HELZA
PE PIC>0.5), ] LA AR AFF 55 r 0 ) ke 052007 45
(PIC>0.789) ¥ B A M M 28 . Frfi i s P-4
WL 2% A B (Ho) F1F- 35 W 28 2% 5 B (He) 430l Ry
0.761 F1 0.889, BEHHIX 10 M T8 7 5 g it
F &GRS, 18T IR S5 5 =
i 2 T R ARG A R AR B AR G5 R 2R
PESHAT LI AE 7 5 J5UFP 15 1 100 5 B 22 S5 i
FRl R AE R . 250 Hr, 8 M BERILINZ4 A B (H,)
FUH B 2% & B2 (Ho) - 24ME 23 501 2 0.76 F1 0.82,
Shannon’s & B35 501 EH{E K 2.084, & T M4l
FIFH o T B A e ) o SR A AR P PP A 25 R, E
W v X VLB A BRI AT SR 25 5 . A R
I 5 T i A AR T B R B A A g, ol
W 25 B B 5 H S R SR A 55 A 1R (%) 1F 5 45 R R 24,
Ut B AR 5 iy BURE A B {433 A% Z2 R KT LA
HJFERAE T B A G & B A AR 38 R R s B
I, [HAEARBEBSIFFRILARAIEMY, 5
J5 £ RSB Pl A R IR — 3k, AR KT A A
WM., Xt kM, EARBE LD T
Ja B A, XA RE S TR ARG AR Ay 1 A SR A
RE Tt N T BRI, X IR SE T A A 1k
H 2T ER A E R ORAS 8 S 2R R Y S
Z—o iHb, B QX Ah, HABSHRAART S RELF 1Y
KTE, Hr HT #HAF HB BEHA F KT 0.1, %8
BRI AR — EFEE T A S . Moss 21
W R, FHRHRIE S RECF A S T 0.1, Fhf

SZ BN . MRPEX S5 HIWr, HT A1 HB
BT B O 28 I 3 S I s . 3xX 7 SRR
UL 2% £ B /N TR A A R, AT DAUE BB
KNGz RN IGF, 248 BHHNIXE D 4E 4y IS
RBER R A s L 2R . 2SI B G o 7E HoAh
BRI P R AR, A P E B R A IR K Y
fifi(Cyprinus carpio)istfe ZHAPEBCA &, (HHEK
WIR AFRIERHAR IS0, RPN ZA T ok,
FEH A 2 2 A AH GRS i, A TR SRR PN 1 () L
SO AR R AT LSO A T AR, B 2R E
IR0
3.2 WEEAMEEEARBEBMELEN

TEI AL 25K 53 B, Structure ¥4 Fr A U FEAS
R PR, 58 1 RBEIL T & TR A EAR
FUDREREAR, 58 EA BRI 22453 7 2]
55 TSR AR AT DATE AR 95 i R A 10 )5 45 5
AR S R A ARBEAR Z [0 I TC B B 1SR 2 ¢
2, PG RIET AR AL R AEAR K, o
ARRENMERTEREAR, IFHSEEEARMG
FEAR M FIRIE OL G B A 4 18 GEA 4 18D L)
AN, AHIESE 45 RN KA R A BERIF AR B
FER S G # B AR R E B IOk o B L mT DAEN,
ARFP RSk Yok BV BH YT B, AT7EAS R
ARREAE Pl 2] TSR AR 3T Nei's it 5 1S
i 638 A& 3 Ak k43 Bt [ (] 3)7E Structure FEIA
WAL L5 R 2 B I SE A TR T B PE ARG, R
LA B A RO R AR B o A A B, SRR
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el S BT SSR ARIC B VL U7 I Bk 7 8 25 AR RS & A B 5 ST IR BLR 20 B 595

K B RZE Y Structure —28, H A, #HmE ML
FHU(Fsr) e [ MRS AL 5 A I 25 R . N 8
AHEARBAL SR EB(FOFEFE R, Bk HT BEAARSE,
HoAt A B A Z (B i8 A2 o AL R B AR HT BER S
At 25 AT A LS v BB a8 A2 40 Ak 7 D A1 4 000 o
T, HT BERFEACR LR IE(E 2018 4F 12 H, 1
VLR YEHUK ™ R 0 AR R s, HER s
AGBAE SR TN E TG &6 A, MEARRS )G
o SRR R Z 18] S 30 0 45 SR A & 28 /E o Fn
AL R 3 AT T I s I L, e S o B s AR
fbo AN, AMOVA 7381 R, SSEA S 5 & A
BEAR it A5 728 oK 3, T R 1] 35t 4% 48 S oK
PR, 7R SR A0 A R SRR K B A
ARt i 5 PR A 3ok A S U113
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Current germplasm situation of bighead carp (Aristichthys nobilis)
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Abstract: This study aimed to assess stock enhancement of the bighead carp (Aristichthys nobilis). A. nobilis is a
fish of ecological and scientific significance, inhabiting most of Chinese freshwaters. Moreover, it is one of the
most released species in the lower reaches of the Changjiang River. The primary focus of stock enhancement was
to release juveniles into natural environments and enhance the stocks of interest. However, the genetic quality of
large-scale stock fish is difficult to quantify. Consequently, it is essential to examine the genetic quality of the
brood stocks in the hatchery, in order to provide a scientific reference for genetic resource management as well as
living resources database construction of A. nobilis brood stocks in the lower reaches of the Changjiang River.
During our study, the genetic diversity and population structure of 8 A. nobilis populations were studied using SSR
markers. A total of 638 individuals from 7 parent populations and 1 candidate parent population were assayed by
10 pairs of SSR primers. Genetic diversity parameters, principal coordinate analysis (PCoA), and analysis of mo-
lecular variance (AMOVA) were generated using Cervus 3.0, GenAlEx 6.501 and Arlequin 3.1 software. Structure
and CLUMP software were used to analyze the genetic structure of the populations. The results revealed that the
genetic diversity was superior despite inbreeding risk within A. nobilis populations. The average number of alleles
was 14.83+1.45, expected heterozygosity and observed heterozygosity were 0.82+0.02 and 0.76+0.05, respectively,
while Shannon information index was 2.08+0.09, and inbreeding coefficient was 0.08+0.05. The highest level of
genetic diversity was in the candidate parent population. Furthermore, the genetic diversity of parent populations
was different. According to structure and PCoA, all individuals could be divided into two genetic clusters, which
showed that the genetic differentiation among parent populations were not significantly different, in addition the
genetic differentiation between parent and candidate parent populations was significantly different. AMOVA
analysis showed that 11% of genetic variation was among the populations and 89% of genetic variation was within
populations. The genetic differences between candidate parent and the parent of bighead carp suggest the impor-
tance for the introduction and protection of natural germplasm. The results from this study further suggest that it is
possible to improve hatchery practices and mitigate the negative effects on wild stocks. However, theoretical sup-
port and data reference are required for constructing a healthy and sustainable stock enhancement strategy.
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