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E: FAFENDBYES ZAUMTERIL, FET201E20I5F KT FHEEFA
HEHAA T EBEREE LSRN WG, B & EWRE LRI, 13
TEMEW % AE EAE H0.8622(0.657~0.950), # H £ # & % 0.8555(0.675~0.936), 154
B R Y A % S f A B 3K 7.4503~10.1536, & HE B b 11.483~15.204, 15 E &
BANZELSHEERTREARE. REoBRIN KN, BERESFELZR TN
(Fsr<5%). it Wt R K AT fn £ R A T K 2 & B kg H4NN A8, REL AL
R B KR X427 7 & & BEHAITAMOVA 247, KARERER AL RE THEN
AN, 4L R4 N B ] B KT R K (For<5%, Fsc<5%), 5 Fsra-#7 4 & — 3.
FREN, YMEEFAEEARRAER T ERERREEMZ O LAL.

KR Eé,; TR, RELHYE,;, BAKR

FESES:Q347; S917.4

¥ 41 (Ctenopharyngodon idella)te: " [E DU R K
fhZz—, BHBEA R P56 585555 O
W2 RIEEEZ, ZEBPET MR B
PR R R IIROK &P 2, IR E L AR 7
di A EEAT ALY, 7E201H 22 804FEAR, H IRl BE
R R EAR R B, Hb TR B
WiHi ME HiREsCh, D RR SR,
FA R HETC B E R, E e
Bl Y 32 AR A o A, AH I LUKV Ry R
R R, 7 ORS EC TN 1 3 2 B
TV, DA RGBT WA F B S
I, PRI K R BE A0 ) B BT IR R EHR K
Wl Fr iRt R R AR EE R L, AREK
K R ARG, AR T B Wk
M, Hrp A R R BT TR . FEAE
H20104F 8, Wb R VTVT B AT T B A Y
FAOSEAR N TIGFH G 2, HAT 7 SRR A g5
1 Z2 BEVE 1Y 52 e 8 AT 43 G0 1 ) 8,
TR A 9T 352 4 45 40 5 3845 2 eV 2 Bl 27 1l e 98
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MEARERE: A

T LR 5 T e FLA00 0 BE i

AR, EANE & AR Z T N 1Y FH ik
TN B AR AR 5L Z A S I Y F5Y . Perez-En-
riquez 5 A I3 G T B A sk DY 1 08 ST 3 69 74
A [R5 B B (Pagrus major)BEARIEAT T 43047,
NI TA BF A AR OR K AR W 3 st ok, 8
T—AFTfERBEAR, HRTRE M T A T3 58 i
ST AR AR A RN ERE X 5 Gonzalez 5!
20134 FH 1SS A7  FZRL A7 il X 51
XoF T T R A LA R 7R T v R R ARV 1 W A
B RE AR HEAT 73 BT R 25 R — 3. Gonzalez%5"'7E
20084F FH 6% st T8 A2 51 W%t 1™ 5% V5 1) T3 i F 8 A
215 (Sparus macrocephalus)BEARIEAT T 48 5543 M7
MR FEHE, G5RWREHERN L Z A
B 2=, (HEEARE B A BT ;. SR Gonza-
lez %5 SUAE20094F & BE A T & 745 A ) Ml 5 7Y
SA R A B BT AL o fk, i
W 3 S B AR AR AR R 3 2H 22 05 D e B Tl
FH L AT R T, 0B i Sk R 1Y R 6
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i} QATREE PO NS SREE 3 b i S v Loy A R S
—ENMBAER . 1A, EAMAFH & TR (Piaractus
mesopotamicus)'™ . BB EL M (Haliotis discus han-
nai)® . BB (Verasper moseri)' 45 1 2 B4 5 Jilt
UL R X G BB A T A8t 4% 22 R S T Y A0
M A2 4 3% AR 3X 5 T W F 58 b AR D o A
B AT 134> B A T AV 50X 201 14F 22201 54F:
VL H i A O SR AR B R B IR A st R 2 A
PESEAT 43T, VEAl BT A 00 R T Y A B AR g5
e ZREPERE I, LU 4 I A BT R AR OK
BN O SR SR AR

1 MRS TTE

L1 SERRY

201 1AE 2201 54FE RRAE A H FE KL i A B A
W R VT B IR 8 DU R R A SE AR PR IC AR, SEASR
U5 A VTSR 4R 19 £ 1 76 W R 32 V00T DU K 5K £ [
KT I R 2 W R R KR fa s Fh
Kidt, A HAGEARZKER, KEMWEH, It
K516 B FAM IR RA, H— R EAR IR
HORK &G E B B> E RS, HTGK OB
TRAE o B4 B HO AR S S AR — A SR FE BE A Ak B
10T, S B IR S MFEA R LR 1,

[, 201 14F 2= 20154FER4F5 H 27 H 16 Wi F)
UL B AT S R B PRI, SR FH g R
[ #fE R AR L B AN A gl Rfa p 0 S e gy e
LTk

®1 EBHRFEARER

Tab.1 Informations of broodstock of releasing C. idella

BOREM M 5 RREIR Aem kg
g ; d:e
ate place 1D n length weight .
sex ratio

20114 WF IBC 214 79.5+14.5 13.5+22  0.88

HHE  SBC 83 81.5+13.3 14.5+2.7  0.93

20124  WF Jcc 351 75.4+15.1 12.14£3.1  0.95

HE  ScC 330 77.2+12.2 13.1£3.2 0.84

20134 WF JDC 150  80.5+10.5 14.1£2.7  0.92

FHHE  SDC 24 76.6+8.7 11.8+2.8 0.71

20144 MR JEC 592 78.4+104 132+32  0.95
HHE  SEC 175  83.1+12.7 14.7+3.3  1.00
20154 MR JFC 520  82.6+13.2 14.6+3.7  0.87

HE  SFC 77 80.5+11.1 14.1+2.9  0.79

12 SKRFEE

DNARIL 2 i Aljanabi®F "z 38 1 & 6
%, mndt, SR USRS B DNA(CRL G 2R A
FIRIIGE ), W% T 50 uL TEZE #hilth, 4 °C
B, 1%BA R B B UK AR, 20 °C
PRI

R2 BEaFEEARE
Tab.2 Samples of offspring of C. idella

TN s BEA R/
population D n
2011 = LBC 172
2012 = LCC 109
2013 = LDC 206
2014 = LEC 397
2015 T = LFC 475
% ¥PCR  RHZEPCRY M, MO AR

SCHRP E A RS bk i 2 AR W
RIVEMT . 22 R RpR sk, E—EW
T VU R PN A RE T 38 B ARG 2 A 13X 5 [,
Fie A G (SXT B 4XH) 5 W [FI 43S, an &3
7o PCRJIJM A 2 4345 10xBuffer (15 mmol/L MgCl,)
3 ul, MgCly(25 mmol/L) 0.5 uL., d NTPs (1 mmol/L)
1 uL, Taq DNAR§2 U, 1E 8151 %(10 pmol/L)4#%
05pL, fNiEERRDNA 1 L, JOW AT R25 ul,
PCRY" #5511 495 °CHIAE %3 min; 94 °CAE 1k
30s, 58 °C B k30 sHI72 °CIHEMH50 s, 30 1f
PR 72 °CHEMH10 min, PCRF=4) FH 1 %A B g b 5t
JE HL R AN , % £t T B A PCR ™ 42 H ABI PRISM
37300 AL 43 A

FFE AL 2R {di FH ¥k Gene Marker V1.5
BB, Cervus 3.0 3BT 45 AL BU(N,) . Z281MF
BERWPIC) . WG B (H,) . WEBRARE
(H,), FSTAT v.2.9.3.25Mrigtfk ZREPEFR BU(H) .
FEHFE (4, ELREB(Fs), ArlequinV3.5.1
TH 8 X 35t 4% o A 46 B (Fsr) 3T #3847 J7 22 50 B
(AMOVA), Structure 2.3.431755 %5 v FE [ 45 5 I 1]
Distruct 1.12 ) DU B 250 Hr I, HIPCAgen 1.2.1
2t F R o A

2 4

21 MDEMNMSEESHEMN
X 3875 F A1) 134 ok T2 A6 a5 AT 4 By
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Tab.3 Microsatellite marker information for all 13 loci used in the three multiplex systems
BLA SR 5I(5"-3") PEhRT Ji BOR/Mbp iS5
locus primer sequences (5'-3") dye label size GenBank accession no.

HE Quintuplex

Cid0025 ACAAAACCAGTTAAGAACCACAGG FAM 130~160 FJ883178
TGAAAGGAGCCGAGAGTTGAA

Cid0367 TTTGCTGATATTTCACCACACTG TAMRA 130~170 FJ883309
AATGGGTGAGACTCTCCAACTAAT

Cid0388 TGTGCCTTGGTCTTGCTTTATT HEX 190~220 FJ883313
TTCCTTCCCATGACGCTCTC

Cidl12 TGTGTCGCGTCTGGTTAG FAM 200~240 FJ227909
AGCAGCACCAGTGGACAT

Cid0327 TCAATATCGCTTAAGGCTGATGA TAMRA 250~320 FJ883301
ATGTAGGTGGCGTGTTGCTCTC

JUZE(—) Quadruplex I

Cid0276 AAATCACCATCAACCAGTTCAATC HEX 120~160 FJ883280
AAATGTTGCCACAGGCTTAGTCT

Cid0177 AAGCCCTCGAAACAAAAGTTAG FAM 200~240 FJ883250
CAAGTATGCAGGAGCAGTGTG

HLIC115 AAATGCCGTCCAGTGAGTCT HEX 240~300 FJ213569
TCAGCCTGCACATAACAAAGA

Cid0037 CCCTTAACCCTAATCCTACCC TAMRA 240~300 FJ883182
AGCATGCGCAAACATTGA

PUE(—) Quadruplex II

Cid0029 TTGCGTCTCAAGCAGAAATGACT FAM 110~140 FJ883180
GAGAGTGCAGCGGCTCAGG

Cid0015 GTACGTGCCAGCCATTCAGAGAT HEX 200~240 EF408906
GTCACTAGGCATGTGGTTTGTCTT

HLIJC116 TGGTTGGACAGCAAACAAAG TAMRA 200~240 FJ213570
TGAAGGTCTGGCTGATGATG

Cid0321 AAACCACTTACGCCTATGGAGAGT FAM 220~260 FJ883299

CAGCGCTGACGAACACTTTTAC

R, A3 2] 5094 S0 BE R, v A5 A7 35 PR 4 i
DS Cid0029, A 224 R BREH
HLIC115, 54553, SF 35 8507 3L AN
39154 () 00 s B I 2 A B~ 0.719~
0.962, “F-#°40.8338; WA G 40.680~0.952,
FH080.8727, BT A AL PIC>0.6, “FYIPICH

http://www.scxuebao.cn

0.8622, 25 0 mi 5E K 2 °0.675~0.936, 11
$90.8555, BRA# Cid0276H F41<0.014h, HAtlh#%
P Fgr I fE0.01 E0.052 18], FFA AL 5
Fg1=0.0275. Hardy-Weinberg - ¥ 1 & 7/~ 47 84
A7 s 8 S 3 5 S A5 (P<0.001), A i 5 B3z 15 4
]} Cid0367, Cid0327. Cid0029. Cid0177F0
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Tab. 4 Genetic diversity parameters of microsatellite loci

Ak ZHMEE EEZ A2 Hardy-

fifs FEAe R FERE 88 Weinberg

N, PIC H Fgr P
Cid0025 29 0.806 0.825 0.0123 <0.001
Cid12 46 0.832 0.823 0.0293 <0.001
Cid0388 36 0.918 0.912 0.0207 <0.001
Cid0367 34 0.741 0.748 0.0239 0.999
Cid0327 48 0.921 0918 0.0173 0.999
Cid0029 22 0.657 0.675 0.0282 0.999
HLICI16 50 0.903 0.882 0.0369 <0.001
Cid0015 35 0.875 0.857 0.0459 <0.001
Cid0321 42 0.895 0.881 0.0272 <0.001
Cid0177 35 0.867 0.846 0.0465 0.234
Cid0276 33 0.909 0.913 0.0085 0.797
HLIC115 54 0.950 0.936 0.0208 <0.001
Cid0037 45 0.935 0.906 0.0400 <0.001
S5 39 0.862 0.856 0.0275 <0.001
average

x5 ISME&SRFNESZZHESH
Tab.S5 Genetic diversity parameters of

15 C. idella populations

Sfi SRR MIA B

WA 7T SN N
population 4 4, H, H, Fig
IBC 21.76 12.500 0.8915 0.8407 -0.060
SBC 15.92 11.483 0.8297 0.8223 -0.009
LBC 20.54 12.178 0.8491 0.8381 -0.013
Jcc 23.69 13.318 0.8382 0.8696 0.017
Ne© 25.54 13.477 0.8445 0.8538 0.011
LCC 24.62 15.204 0.8683 0.8771 0.009
IDC 23.78 14.435 0.8252 0.8819 0.064
SDC 13.27 13.132 0.8221 0.8483 0.049
LDC 25.00 13.613 0.7204 0.8549 0.179
JEC 24.08 12.563 0.8467 0.8552 0.010
SEC 20.69 12.632 0.8003 0.8516 0.060
LEC 22.08 12.586 0.8272 0.8415 0.017
JFC 24.46 13.188 0.8485 0.8545 0.007
SFC 17.77 13.329 0.8478 0.8736 0.030
LFC 23.69 12.660 0.8283 0.8481 0.033

Cid0276.
22 BfEEH

FH Arlequind 58 154> B 48 4K (1) BUXT FgrfH
(£6)o TEMRIE RN For R, LDCS HAh i
BEAR A 538K (0.269<Fg1<<0.055), JBC. SBCH
LBC=AMRE{RIA], JCC, SCC. LCCHIIDCPYARE
A 18] B9 43 B AR H /N (Fsp<0.01), 34, SEC-LEC,
SEC-JFC. SEC-JECPA X JEC-JECREAA ()43 1t Al
N,

I Structure Fll DistructR {4 X AF 7% i3 157 #
AR 134 o T A7 5 57 ik PR R B0 2R 47 DLt Jop
R J5 /3 #r (Bayesian clustering analysis)-5 it 14 2% 4
He AT (E L, P OR[N [R] 9 35 4% 2R
%), YK=2f, JBC. SBCHILBCHREIKTE i 1445
¥y B AL, WIHh—2&, JCC. SCC. LCC.
JDC. SDCHILDCHE st A& 4546 AL, R 55—
%, HABFTA BRI —2, HK=3K, LDCH
WA, Hh—3, YK=4lF, 15RaRHAR
1515 S5 AL AR ALURE BB 43 2R &5 SR S5 K=3 I (1) 43 25 &%
—%, HIK=4, K=5MstfE 458 i R IL =
Mo g BRI, Gl L HE S b, 15
R 43 A4 2eRE, RIJBC, SBCHILBCH—
%, JCC. SCC. LCC., JIDCHMSDCH—2%,
LDCH—Z, HAbRA N —2,

FIHPCAgen®k 4% 154~ #5 t0 BEAR HE4T %
4343 M7 (principal components analysis; PCA)([€]2),
HI3AS FE R4 1A 43 4 0l 33.26% . 21.26% .
14.32%, A2 H R 68.84%, 45— F /¥
LDCH.AJH 8 —2&, JCC, SCC, LCC. JDCHI
SDCIH N —2, HABRHARIE b —2; = F s
¥IBC. SBCHMILBCIH N —25; 5 = F ¥k
JBC. SBCHILBCIHl—2, LDCH 45 i
Ko I, MR F RS RER B T
44025 RE, BEIIBC. SBCHILBCH—2, JCC,
SCC. LCC. JDCHISDCH—3, LDCH—3,
HABREAR N —, X —25 55 DUk 3 R 28047
GERIAR—3

MR 4l 45 o7 FE R RV ) - Bk, X B SR
S ER T 7 22 3BT (AMOVA), 1l LU /R
AR 110 382 4% 25 0 B st A% o AR AR BE o ARLAIE DL
TS B S0 T S0 i VT B S L R R M 2 N
AN, SR REAR SR A5 O 25 DL OB B AR 4
BT 3UL, AR T O, 4

http://www.scxuebao.cn
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Tab. 6 Pairwise Fgr values

R

. JBC SBC LBC jcc Ne® LCC IDC SDC LDC JEC SEC LEC JEC SFC
population

SBC 0.0067

LBC 0.0059  0.0038

Jcc 0.0319 0.0222 0.0306

SCC 0.0313  0.0232 0.0298 0.0033

LCC 0.0286 0.0221 0.0285 0.0055 0.0056

JDC 0.0347 0.0336  0.0325 0.0048 0.0077 0.0072

SDC 0.0336  0.0292 0.0309 0.0088 0.0083 0.0088 0.0046

LDC 0.0438  0.0477 0.0405 0.0365 0.0269 0.0294 0.0333 0.0367

JEC 0.0244  0.0206 0.0251 0.0223  0.0249 0.0203 0.0182 0.0235 0.0438

SEC 0.0207 0.0162 0.0204 0.0204 0.0206 0.0173 0.0188 0.0182 0.0446 0.0082

LEC 0.0234  0.0218 0.0224 0.0281 0.0279 0.0221 0.0259 0.0268 0.0490 0.0116 0.0060

JFC 0.0284 0.0241 0.0292 0.0270 0.0292 0.0245 0.0224 0.0274 0.0482 0.0075 0.0065 0.0108

SFC 0.0269 0.0253 0.0268 0.0288 0.0292 0.0241 0.0237 0.0289 0.0461 0.0101 0.0101 0.0147 0.0066

LFC 0.0369 0.0347 0.0392 0.0358 0.0376 0.0342 0.0306 0.0333 0.0545 0.0187 0.0158 0.0269 0.0122 0.0131

6 789 10 11 12 13 14 15

E1 I5SMNE@BEEHIHERESH(@: K=2; b: K=3)
Fig. 1 Results of the Bayesian clustering analysis of 15 C. idella populations
1.JBC, 2. SBC, 3. LBC, 4. JCC, 5. SCC, 6. LCC, 7. JDC, 8. SDC, 9. LDC, 10. JEC, 11. SEC, 12. LEC, 13. JFC, 14. SFC, 15. LFC

WHT. VAHIS AR R AR 3 Wig

FEOP M AR R W], B[R] Y 35 15 2 e

96.89%, ZHIHI %5 52.11%, 425 15 1.00%; AR A 134 BT L A7 A % 150 £
L b B S B P Sy s ok VB 4 T A s R T 2R, BTG 1S R TR
FEW], B AR G 25 S 14597.69%, il BLEIINREZEALA(PIC>0.6; H>0.6), XL
Fdi-0.27%, HHN%ERE2.56%, ARfEE—E  MAFEN B, @il 2 B
T HTB LS (For=—0.0027), PifpAE Rk &, RRMEEEENREFEL, EaHTEM

7377 2200 Hr i W, f g A% 2 R AE 4L 3=
BOR AT I 2 57

http://www.scxuebao.cn
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PC2 LBCIBC
SBC
LDC LEC
SEC
9) SFC
LCC JFC
SCcC_ SDC JFC
JCC IDC LFC
PCl1
(@
PC3 |LDC
LFC
JDC SFC
LCC SDC LBC| JBC SJ}IEES JFC
jcc B
scc sBC SE
PC1
(b)
PC3 LDC
LFC
JBCLBC O JEC. $DC IDC
SBC SEC LcC e
LEC sce
PC2

(©)

2 ISNE&SBREFNERS S
Fig.2 Principal components analysis (PCA) of

allele frequencies of 15 C. idella samples

MR R AR AP 7R 22 R T 20 At
FEISAD B RERAY SR AL S R R B2 L UL A 45 B LA
BB S BE B 5 T Lin% IR VL 54> B 40 BT A=

BEAR s Z R BT Bk A . RIBOR
BER M N T SRFEAEAR, (B TRk T KIL,
DRI AT DR 4 5 v LA 2 RE 1, LSRR 1Y 35t
e ZREE K SRS o B RO UL, BT A R
M)t Z R VE 2 T IR AR, H R W R R
BER 3818 Z R0 AR T BT AR BER, B4R
AR 1 BRI T S AR 1T BE 2 B A BT ) B 4 A
()38 A% Z2 BEPE KO-, 1E T 5% ) 31322 49 b ) 7T 25
Srk R, ARBER IR, FA A 1 B AR AR Y
FERE B G AR T HORBEAR, Wn20154F(5RS),
A RE SR MEA G, B BN A b T i A
RAETE Z Ay W 1Y fa T TR A 35 B 2 1
AR, RFERILZAER A, TR 45
AR ) — AR AR BT AL, AT AR
FE RO S, AR R BB AR
AN, AR 2ZERIFA B E (FR6).

AR Al DU it 17 35t 4% 2R 2840 B R A 4y A
BT RE 85 4 A AFF 5 1) A B2 T30 38 A R AR 44 )
IrNANTR R EREIR A T, [E2), {HAER KSR
LA EAMOVAM L HE, T ftb 75
(FsT) IS5 R, ARUF5E & AL Fsr P HIE A
0.0275, RI2.75%My 3516728 ok A T HEAR ],
97.25%I1 A8 S AFAE TRER Y, DT 154> REf fif iR
[i] 35 4% o3 AL PR BE AR o A0 A A 1R B 0T Fg B,
BRLDC-LFCH}, A AE AR ] 1 35 4% o3 AL R B 34 3¢
K (Fg1<0.05). fHf3EEMZ, LDCHLFCH
ForfH & ME— K T0.05(, MiLDC £ A~HF H] 1
FsrH WL KR (R6), Mt ZHMES 0T,
TERTA R, Bk —BE R A O 2 A B R I
3038 R BRI, AR S 56 3 JF AN I (565),
Wi LDCHE A R 4fi & B v T A A . LA

RT BTMEESRENIFHRESH
Tab.7 Analysis of molecular variance (AMOVA) in 15 C. idella populations

UEED

vl A SRR T ZEH 5y [fd] 7 15 %
groups source of variation variance components percefita.ge of fixation index
variation
IR AN #in) 0.117 2.11 0.0212
4 groups according to the divided above  Fp among groups
AN 0.055 1.00 0.0102
Fsc among populations within groups
AN ] 5.341 96.89 0.0311
Fgr within individuals
WA AT E TR S R #im) -0.015 -0.27 -0.0027
Groups from Jianli, Shishou and nature  F-p among groups
HNEERN] 0.141 2.58 0.0258
Fgc among populations within groups
Mg 5.341 97.69 0.0231

Fgr within individuals

http://www.scxuebao.cn
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N T HINRAT R A BT, B R
4 I B R R AR B AR TR AR o H il T A B
FE AR TR AR A R IR TR, 5
AR i 2R IR RC R A — B,
2 W 0 YT B A AR B A K, BB R
DR AR, Xk T PR A R £ B AR AR Y
B Z R E HEAEH . A, ELZR
PR 18 25 AR 3 BRI 185 30 5 oA B Sk 52 i 3] B 2
FERA IR AL ZREE, 2RI REAS 45 T D7 1,
— 7 W AR B BB LS RE T, Y —
J7 11 52 R A T S A A AR A T 5ok AT AR
FEUR . DL, 25 BT A O ML e £ A
BB RO IE B, 1 ST N SR R A B,
() TR N O B @R AR = N E S & @ i N
B Z e . B H TIESE B R B A R A 1 A
L X BB A A 3 A 5 3 R ™ A T P S
Eif A — L [R] B A5 2k — P T 5T, AR AS R
Xof L3 B A DT R A LRI U X B A A A g
1% b 2B O R A B T AUEAE T
S5, DU IR K f 8 SO AR S 2 i 3l
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Genetic effect of released brood grass carp (Ctenopharyngodon idella) on
wild population in the Yangtze River inferred from microsatellite markers

JI Xiaofen ’, DUAN Xinbin', LIU Shaoping', CHEN Dagqing', WANG Denggiang "

(1. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China;
2. College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: The natural resources of grass carp (Ctenopharyngodon idella) in Yangtze River have significantly de-
creased in the past decades. In recent years, large-scale releases of brood grass carp are carried out for ecological
restoration in Yangtze River. In order to assess the genetic effect of released brood fishes on wild population in the
middle reaches of Yangtze River, thirteen polymorphism microsatellite markers were selected to genotype the ge-
netic differentiation among released and wild populations. Fifteen populations were sampled, including ten re-
leased and five wild populations. The results showed that polymorphic information content and gene diversity of
the microsatellite loci was 0.8622 (0.657—0.950) and 0.8555 (0.675-0.936), respectively. The number of effective
alleles of the 15 populations ranged from 7.4503 to 10.1536, and allelic richness from 11.483 to 15.204, which in-
dicated that genetic diversity of grass carp populations was moderately high. The total and pairwise genetic differ-
entiation indexes (Fgr) were low to 5%, loci implying that there was no significant genetic differentiation among
populations. The 15 grass carp populations were divided into 4 groups based on Bayesian clustering analysis and
principal component analysis. According to above grouping and geographic distribution of the 15 grass carp popu-
lations, we have conducted AMOVA analysis, as a result, most of the genetic variation of grass carp populations
came from inter-individuals, and the level of genetic differentiation among groups was low (F1r<5%; Fgc<5%). In
summary, there was hardly any genetic effect of releasing nature grass carp on wild populations in the Yangtze

River under current model.
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