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2. PEZKERRARR I BRI S G, RO ARRT S VLR Witk BE R R O 2, VIR BB 214081

TEE: R K T H Bl (Aristichthys nobilis) a8 B f AR, ARPFREFM U EmICiEFEEH AR, %A 10
X5 R AR E M TR SOARIE T 14, S5 BN RO INE N KA 563 REHHEE A K YTIT IR Bt 687 F& [Hl
TR HEATIE D 3 7, JF R 0 2 A BoE TR e B R AT T 0T . B IRR I, B AL SO AT 19~55 Z ], K
W A=A 22 0.530~0.909CF¥{E A 0.748), HIEHZ /N 0.818~0.929 (CFIEN 0.882), &M B &)
0.797~0.924 (F-¥{E 0 0.871); Cervus3.0 BIfIZE R IR, MXGERM BB B0 95%0T, 10 A DR A S0 RFEE
FAHEBR R R 99.996%., 5 TUE LR LM, Uia BIsEh A 42 BSEAZMAIEETRR, Pk I T 655
BRI i BB M YA 2 A5 A B0 T AR X YL 9 B A R f0 STk 6.11% . 45 31 Bo/R IR WF 58 4T

PR B0 252 1 262 5 BOR T K VLSS PO RO DA T AR SR M T S O Bl S 4, O VTl BT B S 5 BT

KEIE: B MU RS, MR AL, KILILHRE
FE DS S93 XHRARERS: A

i (Aristichthys nobilis) 3 #x € i, sk J& T fif
J¥ H (Cypriniformes), #F}(Cyprinidae). 8§ 2471
Sy BB AESAE R MEE, )iz 500 TR E
B4 H R KA AT IR B I R,
RN AT EAL G . AR R i BE il 07
s & R SE NRTE S 26 R 52w, B 24 i
R AR GE R DL SRR /NI . B, XA RV
b AT R S SR ok T s B kBl B, BExt
YRS SRR GEUR i B A T 2 A R e N T3 5E
B RS T, 2016—2018 4F K VTIT 95 B 4 7
WO BRI R — TR, Kt i g4k
1| SR & 5 S 1 R SN 1 T
Xof P A AR A 3t 35 R 114 52 i 6 ) 0 2 1 L I it 80 R
A B 5 AR 2 KU DA A A e T L TR
U I £ AR 75 R R T A A DAL
HETH AR W G . H ETAR A O A TR

Yris HEA: 2019-03-08; 15T HHEA: 2019-04-15.

XEHS: 1005-8737-(2019)06—1185-09

AR PR B35 30 7 i, LG AN AR IC 7 v A
PIFBFRICIE SR A5 Gbr Ak Oy ok 8 5 5 A0 1A FLbR
AT B, AN 4 0 X B AR A AR 5 A% 5 )
PP 255 Bl T 28 5% 9l 2 RO i 2 T8 4%
FHRICHAR E AR R TR DR, Ok
Z RN TR B TAEE B BE, IS T
25 T it Ml B R Y 3 GRS ROR VA

il LA (microsatellite), SCFR b #5751 85 &
(simple sequence repeats, SSRs)!"), HAE Jy 1k @ vk
BEARIC, BA 280 A MLy A AR
M, AR T e RSO e AR
138t 2 i ] 3 g o 5 s o U2 A o A it A 2 1
7, i HEARR T T2 N T 2 MK 3
(55 TS 8 ARG R D A T2
SE VR D 3 Sy 1A ) — 7 A5 A 45 57 B PR 433t ok
H T HACARFREA, R RAC A B R & 45

ESTHE: Al F Al Ah 5T FEIR AR 5755 H (200903048); VL7548 7K A A= 1y ¥ R 8 K % 0B 1 UOK A= BT AR 2 ) R A

(ZYHBI16).

EFRE N BEEE(1993-), &, Mi-LOrFEA:, EEMFL B IRIFAE BT, E-mail: fengxiaoting0610@163.com

BIEEE: %, AW, E-mail: fangdian@ffre.cn.



1186

Hh K R

%26 &

AR AR O SE R S AR 5 [ £ A A
BT E, R A AR E AT DU S Y (el 9 £
PRI A Sekino 2511035 % T0 2 il mtDNA
P il IX R 30 % H A 37 5 2F 8 (Paralichthys oliva-
ceus)EATARIC, BT B BE B R A . 22N
2 DOTRI A T AR e 3 A s o e B b s
T W R S VT B 14 i (Hypophthal michthys mo-
litrix) 3 78 A0 i o1 Bk 38, R PR SR AUHEBR 5 oy
99.79%; FE N R AEN TR 11 AN TR XIS £
(Myxocyprinus asiaticus) 3 i it i o7 ik % 17 #
B, A AR BREHEEAERR R Rk 99.99%. 1
BT R % BOR I B BE O BOR PP AL
(R RE BT 5 v R LA 5 o

Sk, AW ATV IR B 5 S 5 W
Tt B 37 SR B 190 B 23 £0 RN VL VL 5 BOA$ RA
SO I SR A B SRR AR, R 5 B 2 AR 1 T
TEATFIRE, ST FLEE, X IrFAl 6% 4
(AT F- ARG B 26 AR 1 BT RoR HEAT AN B, LA
R4 T VT B 1) S 346 B TS0 T R e 1) i A A
YHESHISES.

1 #MHEFE

1.1 SEI##y
2016—2018 4, 7 fiff 25 19 [a] mk 24 2= 5 I,
BEHLRAETL I E 7 D RFgEA 563 B, Ll I3%

A TEACH FRIT A T s, sesh, MR
TRBE T AR SRS R 687 EE/E N TS
FEAR . Bt RAEREA 1250 B, V1B R R R ke
R ILEN 1, FEACRAEBARGE B IR 1,
1.2 EFZH DNA RIREUK PCR # &0 =

P R S AR 1 5 B /38 53 1 B AR A T 40 B
afi R h, I S R A5 . DNA 4R BCRHUR
7| & 7 (TIANamp Marine Animals DNA Kit,
TIANGEN, KR4 fLFHE AL 50 A R Al
2 1.0%B IR HEE I (Nared Je o) B KA, S 4%
) DNA FE S PRAE T 20 CokF I FIa4: PCR §7
#, SREFEHIE R LR 10 WEELZEMEH
Sy LR 2 AR, T RFRFHE T8 A R
PEVE G, FEXEIY 5 e 6 5L (FAM
5 HEX)&Hi 3% 2. PCR MAIKZR KN 20 pL:

Premix Taq (TaKaRa Taq™ Version 2.0 plus dye)
10 uL. ERHESI4% 0.5 uL. H:[FZH DNA #it

(50 ng/uL) 1uL MG K 8uL. ¥ 3EFRT H: 94°C
AR ME 2 min; 94°C7AEME 20 s, 50~56°C (3 2)iE k
30 s, 72°CHEfH 30 s, 30 MEFR; 72°CHEM 5 min,
10°CERAF B F= W 28 2.0%55 RE R R e P Tk ARG 560,
LA F BB LR o3 BT R 58 (Syngene) ML 2% H 1Y
SO . FIAEE T B AN UK AR B A gl
JF4% ABI Prism3 730 x1(Rox-500 standard)Xf 4" 1%
P T AR
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Fig. 1 Map of the sampling sites of Aristichthys nobilis
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Tab.1 Sample collecting information of Aristichthys nobilis parents and offspring
JEAR parents X i FAL offsprin
A4 p B[] time i n - R ‘p g
K147 hatchery VLBt capturing site fisf 6] time HiE n
A N, 2.y Z
EMTTTHLX KIL AR AIRF S BT 2017-10/11
Hanjiang Changjiang River Chinese Carps 2016-07/12 196 . 221
igi i i Zhenjiang 2018-9/11
Original Breeding Farm in Yangzhou
i 85 [ R 2017-05 AR 2016-12
. . 165 .. 136
Quxia Guoping Hatchery 2018-05 Zhangjiagang 2017-07
ZXTK T R 2017-05/12 87 M 2016-11 128
Taixing Hatchery 2018-05 Taizhou 2017-03
Il R AP 2017-05 50 WL 2016-12 7
Rugao Hatchery 2018-05 Jinjiang 2017-04
A I 5 502 45
i M K7 R AR 6 ) 2018-06 33 iz 2017-07 48
Changzhou Jifeng Hatchery Rugao
vT E = -z ALz i
BT RIEBUK™ R 2018-06 27 LES 2018-04 48
Zhenjiang Huangtang Hatchery Changshu
237 IS 5025 0 N
R AL T 201705 5 Hiil 201707 i
Jurong Lake Hatchery Nantong
*2 H@H10M5IMEKER
Tab. 2 Basic information of ten microsatellites from Aristichthys nobilis
(A= HRT PEARIC 519FFI(5-3") HBERAMbp IR AGREE/C
locus GenBank accessions No. dye label primer sequences(5'-3") size Tm
F: CACGAATCTCATGCTGGATAG
Arsd56 KC191154 HEX R: TTGGAACCTTGCCACTACTT 191-249 50
F: TTTGAGCGTGGCTGGAGA
Arsd77 KC191308 HEX R: CTACCATTTCCACTGCGACA 209-217 50
F: TTCATTTCTGTCGCTATGTGC
Asd86 KC191351 HEX R: GAAGCAACAGCCGTGATTAG 186-210 50
F: GCAAACATCATTGGTAGACGC
Arsd291 KC191345 FAM R: AACATCCTCTATGGCACCGAC 283-311 52
F: AGCACTTCCCTCCCTTGTTT
Hym435 FJ959330 HEX R: CGAACCCCCTACACTCGTT 213-225 56
F: GCAAAGATGCCAGAGTGA
Hysd9-2 KC191562 FAM R: GTGCTACAGGTGCCAAGA 289-323 50
F: GGCAAGGACAGATACCAGTT
Hysd835-1 J1X499425 HEX R: CCGTTCACATTCCAGAGATC 252-268 53
F: GCCCTACAGAGGCACATTACAT
Hysd943-1 KC191397 FAM R: CTGGCATTGTGCTACTGTGAAG 289-309 52
F: CTTTTTGATTCCGTAGGC
Hysd1422-1 KC191247 FAM R: ATCTGGGGGAGTAGTGCT 289-311 52
HysdE1320-1 JX499715 FAM F:-TAATGCCTTTATGAGGGAGAC 353-371 54

1.3 EFRREALETEREEMRIRITM

I #F GeneMapper v.4. 11 s B4 v 3 [H
KN, RS P BERO/ NI HERR PR, LUK
SEE N T AR W 0 2 A5 i, R e
FEDRIAY K B0 AR5 SR AR e DR R A 0 1) A
JLSCAS SCAF LA S N3 o RS 3R 28 0 ik
Cervus 3.0V 047 454> 35 R b 1) 25 A7 35 PR i
N, (the number of alleles). WIZ%AE H, (ob-

served heterozygosity) FIIHEEZ4 A B He (expected
heterozygosity) . Z 45 8 & & PIC (polymorphism
information content), IFEAHERE R NEP (non-
exclusion probability) il & 13E E AL HEFR X CEP
(combined non-exclusion probability), il fif TV
B AL 55 TS A6 i DR 38 DL R 45 R R A
Hardy-Weinberg V£ . 45 LUK R0 51 (9 25 1
AR 35 [ A 0 P 22 4 (simulation), % H £ /D H
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4 AL EHATRE TR, EAGE 95% MR
10000 4~F 10455 Delta 43 A (EL bR 1E o AR P8 B4
PEFEAAY LOD (the nature log of the overall like-
lihood ratio){H#F1 T RALSE & 43T, Fe M) i PF
fliE A A T R R Y L], gk
15 BT A VEAR 35 AR 1 800 - ARORT B BF A BEAA Y BT
[
2 BRESW
21 WIEMASEEDH

SCER TG 10 X RS ER AL AT

PHOR R4F, PCR =il v U 5 65 =
W, B A 348 ANSEAIEIN . Hrp AR 2

K&k & AH X 8 > 1Y 7 52 Hysd835-1 Al
HysdE1320-1, Z W05 e Arsd56, failll 3] 55
ANEERLHE . HI 245 BE R 0.530~0.909(*F- 1
B4 0.748), WG 0.818~0.929 (FHI{H
4 0.882), 10 M7 5 H R Ui £ A1 (PIC>0.5),
ZARMEEE SN 0.797~0.924 CFHIE N 0.871),
Hardy-Weinberg i Wl 45 5 1 £7 76 W 2% I 25 .
Hysd835-1 F1 Arsd56 1 4fl Ha Pk kI 25 2 ULIA] 2,
MEERCFEEZSWSEHIE 3. HEAM
RAEE, B Al TR 2R ACHERR R
25.1%~51.5%, 10 Gl DR 7 5 BB EAHERR
N 99.996%, AESEAHERRF (NEP)FI R FHAE 4L
HERR R (CEP) L3 4.,

#=3 10 MRIEESIMEZEZ LSS A Hardy-Weinberg 1525 R
Tab.3 Main polymorphic parameters for the 10 microsatellite loci and Hardy-Weinberg test result

Jk P9 e S B AL ML 2 A BE WG ZHEETE Hardy-Weinberg £ il £ 5
locus N, H, H. PIC H-W test result
Arsd56 55 0.814 0.904 0.896 o
Arsd291 35 0.789 0.929 0.924 **
Arsd77 33 0.765 0.842 0.826 ok
Hysd943-1 43 0.637 0.874 0.866 ok
Asd86 33 0.732 0.909 0.902 ok
Hysd9-2 35 0.785 0.919 0.912 ok
Hym435 36 0.817 0.903 0.896 ok
Hysd1422-1 37 0.909 0.881 0.871 ok
Hysd835-1 19 0.704 0.842 0.823 ok
HysdE1320-1 22 0.653 0.818 0.797 **
F-HI{H mean 34 0.748 0.882 0.871 o
D # RN R W2 Hardy-Weinberg -7 (P<0.01).
Note: ** means extremely significant deviation from Hardy-Weinberg quilibrium(P<0.01).
| HEX
160 180 220 240 260
8000
4000
Arsd56
0 4 . ’
[187] [204]
| FAM |
270 ] 300 330 360
6300
4200
2100
L HysdE1320-1
0 A
[292]

Kl 2 TR Arsd56 Fl HysdE1320-1 K&K 4345 5
Fig. 2 Genotype of the microsatellite loci Arsd56 and HysdE1320-1 in Aristichthys nobilis
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x4 AEFERHEBRFRNEP)H R E I HFRZFE (CEP)
Tab. 4 Non-exclusion probability (NEP) and combined
non-exclusion probability (CEP)

P TR IR AEEAE BIFEERM
locus frequency of null BR3 NEP  HEFRZ CEP
Arsd291 0.0727 0.251
Hysd9-2 0.0756 0.281 0.9294690
Asd86 0.1086 0.308 0.9782765
Arsd56 0.0469 0.321 0.9930267
Hym43 0.0445 0.322 0.9977546
Hysd1422-1 -0.0255 0.376 0.9991557
Hysd943-1 0.0646 0.382 0.9996775
Arsd77 0.0287 0.464 0.9998504
Hysd835-1 0.0905 0.475 0.9999289
HysdE1320-1 0.1092 0.515 0.9999634
22 FTXRREELER

i 1 Cervus 3.0 X 563 i 55 A 5 B 11 687
FEH T QL N BB A7 2 2 8 by IR

U8 22 e /DAL R 4, KT T R S S B
TR T8 — Rk R A, EWE A
RS TSRS LT, mZMRE 95%E(E
X[H ) LOD fHifi B NHETF KR, GR LR,
HEBR DY 73 BT 558D TS R fe o7 A58 Il
it 92 RIS, 1775 59 B I 5 1k 5 AR AT
TEAETLA s, Hip 42 BTFRTE 95% B fF XA~
LOD fERT%, Mk Ry EA S5 i iom A4,
PR RHEEAR R 6.11%; M 8
AR S BATE 10 AP T BASTE 7 Bt
PMEEHC L 5o ARIEFE g5 om, TS il
42 BRUREETA 25 BARIEFHM T FHILIX KT
AFEMFEFY, 9 IR T 2% EE R,
5 RRIETHMEEK" R EFY, 2 BRIET
WK FEFER ), 1 ERIE T Z 24T K= KA.

x5 SERLERMUABHFETFEELSR
Tab. 5 Paternity test of 8 Aristichthys nobilis with no pair loci mismatching

B TGS FEICAL A LOD AR 95%
candidate parents offspring pair loci mismatching pair LOD score pair confidence 95%
YZHJ131 TAX249 0 6.73 *
YZHJ142 TAX213 0 7.07 *
YZHI191 TAX253 0 4.12 *
QXGP332 TAX205 0 8.89 *
QXGP332 TAX207 0 9.16 *
QXGP332 TAX212 0 1.01 *
QXGP332 TAX217 0 8.92 *
QXGP424 TAX279 0 7.51 *

T QXGP-Z 4 i [P R ; YZHI-H M T T XA VL R F M JFRNG; TAZ-%2%; *LOD 1E 95% A {5 T B35
Note: QXGP-Quxia Guoping Hatchery; YZHJ-Hanjiang Changjiang River Chinese Carps Original Breeding Farm in Yangzhou; TAX-Taix-

ing; * pair LOD score is significant with a 95% confidence interval.

3 itig
3.1 iR

BRI i R A B AN RA AR, G T
BRI B R B AR 5 it 1 At 22 T T AR ] e
HEAT BT ok B oh 58, [ ) 150 PR AL 6% 1 ] S O
FERLS B IR BT A AR IR A A 47l 5 1 T8,
B R FEEME AR IR 22 . R R 7 0 S5 A S0 ey 0
WITERFAER 5—T7 H, ARWFFEAE I ) 8RR & 2
FIEIREAT SEACRAE IV Ui B KRR S B
WAER Tt Ay, RAISpR RA ST R T =

A B BOBUR AT, WS 7853 R A 2R 4
IR T PRAR Vs [ P 1] AR B A AR TR T
TRER 2 2 3 D H R . TR B SEA R AE |
AR RS S [0 4 ) I LR . 55 A, e R
S BRARRA X GO VA O ACR 12 At . S it
AR T A RAZ L TR EESE R
TTLIGFE AR Y R AR 37, W /MR o0 2R A IR B 1
WEFTRE AL, AR SR AR A, RIIE TR AEEVE
FRE AL RO o B B0 [l AR DR T VYT IR B 7
A W TR A ) 224 3t 3 WA B AR, [l A AR
A5 B AR AN 2y T R TR B IC R AR,
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I8 B ) e a0 o A H B i AR AR B 1Y,
Ii) FsF ]l P 6 A AR T 56 0 D s SO R A S L S AR
AR, T A8 5% 1l s e R By B 184 B i
WAEOL . &) FHPRA 18 Wi PASRC X
% £ (Hucho taimen) il it [ BEAR SE 17 2 75650,
XS G R SR A A 2R e N T 11, MK
TR SRR R S I A SR AR . AR
PR A 2R A0 FL AR O TAE T R i R 41—
J75 4 2 DR R A e W LA AR R, AR RSP
A 13 X} ¥ ffi (Ctenopharyngodon idellus)fi T & 5|
PIvPAL TR R A R AR O BOR, FRYEE
TN YA U IR A R AR Y £ B A B
A5 146 52 5 A EEHERR T R 95 IR AR &
BRI o A B ST XA A SR AR Y B[] 0
S EHATECON 2058, HIRRERY . S EH
R B BA TSN E A
32 MIEMRSEERER

X RS 2 A B & & (PIC) A WAL AT
AR it B T2 A S S A A T i R AR O T Y 3
PP Botstein ZEPHEM TR R 3 DY,
PIC<0.25 MLEZ &M, 0.25<PIC<0.5 NHEL
&, PIC>0.5 HEEEZE , AFREMR 10 1
DEM S BEAEEZEMEGEE 2), HHMN A5
FESITE 0.63 LU L, BIEEZLG BETE 0.81 LA, i
BIIX 10 MDA ST DR B W st i% 15 B,
AT DI 55 2 A RGs A& bRid . AWFR L
IR 2 AHERR 2 (NEP)JE Tl LA A5 1 2 81,
JEFEAHEBR R (NEP) 5 PIC WU LR R, 5F0%
ISR R T 4 B — 8k . A, MIEHESE
RS T T B R 0 A B0 A2 5 e R AR R SR AHE
BR%(CEP)IE BN &K, 5% K M5, Dena %1
AT AEPRICHE H A% ER(Penaeus japonicus)
2ETRRI LB, BPVAGMA 5 MisA
BEKE IR AR/ FL 45 IE WA A6 A, Zhang P74 4
R 6 1 8 Mt EFRIEXT 180 FEHE Fif
(Pelteobagrus fulvidraco) Ji X #1735 F % 58, 5
5 ) ) 4 5 R 53 R 98.9%F1 100% . AT 5%
e AR 2B ALHERR R (CEP) 5 8 LR AV 15 80 i
B, MIEMNSBERS 4 A8 CEP KT
99.30%, v 154k R FE] 9 4~HF CEP BIKF 99.99%,

FFH 10 75 CEP Hik 99.996%(F 4), AI LIIE
B 10 M B bR G 7RG 2 7 458 i H 2
AT

MEERICEHITREFEENA I TH, K
FESPES | WAH T H A TR A A S
DL R AR B, (RAKTH PR TG R0 5547 5 R 4y A
PRI T Y 45 S RS2 . Marshall 25280
Ry TR A A AEAB R B AG I AT B 25 S BUEA
M EE R HERR, PR AR 25 25 8 il T B A A5 1
PERAR TN EE, A6, FER S B R BRS
02X S5 5 4 SR I . AR S AR AR T R DY M ik
i B2 J P VK FECOR ELAR T T B W R P P TK Y 3 R
K, H A AR B (H 507 3 IR A e 4
W2 B S SFMEm, I Z 8] 3 B X L
Gi—, NTHAFEERAE A GERY . AR L ]
IR 25 RS, SC 50 T AR S A6 3 R A 5
BARM) 10 M DR GER 3), Al#FRAER AL
SO AR 22, — B BT R AR R HE
BRI RS o R RIS R £ b, S8R 28 A5
ICEEA BB BRI AR Y 1K) DNA H Bedbfr
P8, ATDABEON 1bp KEEMFHI2E 5, IE6HHIE
AL RS A R R DN, T 4R R R A
PR SEEG Y ] T A MR R L PR A B ) R AR LR
EISCR AR
3.3 HWEMREEE

WAL RAE AT R TR, BRIEEN
HEER Z(CEP)IE B 95% 1 i 2 2% T R R i ik
FRUE o A5 XoF A HI: 391 18) 53 A 35 DR AR 45 i A5 40
AT, WCEETACIEF B DTF 4 A,
152 99% K L) I RFE EALHERR % (CEP), £F
Gristfl ok Lk SR TR R M IEARZIR il B4l
1B AT A kR R s T LAESE B PR E AR
AT I~ OGT B B 2B AR 1 TR R 6.11%.

E T, 78 5 RO 2 A O A TE [ 4
AR g R AR RS R, A KIT
VL5 B [l 7 5 0 mh B S A7 A — o G 7 LR TR0
AN, I B ) 3 B U SR I R VT 5 R A A b
EERBIRAFPEN . % IR BOm AR S B AR A
FE [ SR BT B0 Y 8 AN TR], A £ B A 9 e X
[ 45 BT T D ) L B S ) I R Y, K
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(S TR AR A L B A A A RAT B o A AT AR LR
T MR BEAT e s Wi B SRR Y E 2 A R,
1 FRULOK 3 g 25 R LR 18 B AR 285 T PR R 2,
TR AL Y 00 B AR MR AT RE 2 5 VTR SR
al 5 B TE A B R MR S e . AT K
TLA U AP BEERFE A, Ok A B BT I A bt
A IS o DR LA 2 5 6 R B ik 5 1z 5
Cervus 3.0 FEAT AU AT 1 45 R M8 i 22 o 4 1Y
W50 2 7 BN S8 3 1Y A S P A AT, 7 ST
DR AN B R AR A HE AR SR, S5 T
2T BORFEAT SEINORS ) B 48 0O 5T kA
PFA o
34 HRMRIERZNEIERE

BHEAE D VT 0 B O A R R —,
MBEIR AR A AR = H RE ) B R AR T8
B O 0 S5 S IR O A Y B R e A R . H
TE I Z BT AAT XT3 B 5 384 FE T30 5 iR 3 ) 25 0L
DAY, v A UL A AR AT i B R B b
BRI D DI HORBCR, AT 1
T HE ST R A0 R TR R DR R O - I A
ST B S BRI SCR VAL R GE . R G LIIET
TR DOCARIC IR T 2 E AR AL,
FE AL ST RR R PEAG SR T, s e R Gk
F4 IR ol 37 2 AR Al T 2 5 DR 6 53 AR 5 PR TR 5 )
frifede, BORARRALE RA M Re . FIAHBA
ol T 2 e DA A ] B 6 UL I MR A R 2B B, X
SEFHTOR R AR TTIR AR B PTSEA R L 155
HOR SR VAL Hh, AR AR R R AR S A, X (]
THRYBIEFEAT 26 T4, ARG ZAE STk R 21k
i) 7 HH L 4 4 GRS G . ASBESESE R T
SE T I BRI X I VYL I B A A 14 DR AR
P, AELSE FEOUR BCRATA 148 O A 455 o 7 VLA AR5
BRI . BT BL, BEAE AT B 5 O A=
A RUBSE Y S A BE AN TIN5tk IR B Ak 5 B AR
PR AL ZAEVEAE S SO T AR R R 2. At
TEIGSERIWT ST R, n] LLSE o M B EAG R Ge b 3k
T 4 Bl TR PR BRI, %o B e 7 8l S A A T
WP A S AT AL ZREE Y, BE— PP S AR
TR AL AR o

4 HZ

Li LTk, AT LA T i S R
T IR 2R — 4 B T — Rl — 5 1 5 5 R B
SETH R RCR VAL R GE . BT T 10 M TR 57
P BRAFENZSEESE, BRI
RBAREROC R HEBR R, LT ik T LAEHEA
SO S I 25 R R AP R B o AW S
VAl 20 A 1 Tl I A ROGT S B A A 1 BTk R Oy
6.11%. 4 Je P A BUA 5 N T B dfs, o — A0 i
R b 47 SR AR MR T8 A A A o it 9 R A v )
AL AT o WEFEEE SR AT g 0 SRR AR A A
S K A R R B2 46 T 8 ) BRI AR A A
PR H

SE Wk
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Microsatellite method assessment of the effects of restocking enhancement
of bighead carp (Arigtichthys nobilis) in Jiangsu reaches of the Yangtse
River
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1. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai
201306, China;
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Abstract: Bighead carp (Aristichthys nobilis), an important cultured freshwater fish in China, is one of the four
major Chinese carps. The natural habitation of bighead carp in the Yangtse River has been destroyed because of
environmental water pollution and overfishing, among other factors. Stock enhancement of bighead carp has been
conducted for years, being regarded as a positive fisheries management tool. Currently, hatchery-reared bighead
carp juveniles were released into the natural river system to supplement the wild population in the Yangtse River.
However, the effectiveness of these enhancement efforts has not be evaluated to date. The application of microsa-
tellite markers for parentage determination is becoming more acceptable and popular in aquaculture. To analyze
the effect of stock enhancement of bighead carp, a parentage test based on SSR markers was applied in this study.
Fins of 563 brood stocks of unknown sexes and 687 recaptured individuals were sampled. Ten SSR markers were
modified using fluorescent dyes (FAM/HEX). Genotype data of all brood stocks and all offspring were screened
using an ABI Prism3 730 sequencer. The results showed that the number of alleles of microsatellite markers
ranged from 19 to 55, and the mean observed and expected heterozygosities were 0.748 and 0.882. The range of
the polymorphism information content (PIC) was 0.797-0.924. The simulation of parentage assignment for the
situation of unknown sexes showed the combined non-exclusion probability of 10 loci was 99.996% using Cer-
vus3.0. The results showed that the 42 recaptured individuals were offspring of brood stocks. The study suggested
that the total contribution of the brood stocks to the wild population was 6.11% in the Jiangsu reaches of the
Yangtse River. In summary, this study established an evaluation system of “marking brood stocks-releasing off-
spring-recapturing-parentage assignment” to assess the contribution rate for the large-scale stock enhancement.
The evaluation system was used in this study to monitor all offspring of the marked brood stocks, which achieved
the goal of one-time labeling and multi-year monitoring. A microsatellite gene bank was constructed using 10 mi-
crosatellite loci for brood stocks from 2016 to 2018. Future research should pay more attention to the assessment
of genetic differentiation between the released population and wild population. This study will provide technical
support for the stock enhancement process of bighead carp.
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