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(P K= BT T BT K 0 FE AT, I 430223)

WE: KFHE(CF)ARE N TE G M@ H A, BHE N DOREUS T RIFREUER . JF K T i 58 U5
AL MR, 6 A R MR R L B AR . BT SR B S T B4 M T B (L) R0 K 3= 8 AR R (CF
CF,HICF,) I8 % 2 FEVEREAL 451 . 45 RR I S8t 4% 2 FEIE AR H0E T 6, e 2R E K R it =
o MK EE QR CF ) 2 CF 51 2 8 A7 5L D EL(N,) 5. 72227 B 21]5.0556; 12947 2055 A7 2 K H (V) A
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ZHEEEREWPIC)N0.5784 T [4£]0.5609. CF, ZICF; L S HUL BT T M, BH4E 2 FEEIZ T AR, ERHA
e AL 2 REVE R R . KR BE TR IR F A 0.0160—0.0315, 3 BRIV BL T 4% 401k, (H O L REFEE UG
e = B 4 A ET 38 A (2 328 T 1, JE A AEACLBE SRR /s o I TR W 20 i 43R AN, K6 CF | 2ICF5 1
BRGSO TR, B AR R T RS, (HIE A 2R . T R K F i — D R

RIGEFF SR T 1R -

KRR BHE SR POPEAL IR, RN R 6 KR
X EHE: 1000-3207(2022)05-0725-10

FESHS: Q3465 SCERFRIRED: A

i (Hypophthalmichthys molitrix) &3 & 5 £ [1]
FAZ R, REWiE. S5, BRI, M
KB AERE A D R e DLK AR TR i i A O 32
FUHRL, JEuE a2, Jy SR R m I IR G
G, BERE SRR, T AR S B
T8 (Cyprinus carpio); — ik TLIGER(EPA)F —+
Tk N KR (DHA) I 7 5 5 T (Aristichthys nobi-
lis); —HEIRSZ] RIFHEF FE B E i bk . k(e
KBTI IBIE WA AN K PR T S84 77 5 BG 5, 2%
IKFRIE Mo Az — o FRE R TE 7 B A IR T 5L
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G RNES Y e S RE 22 71 T S W R 710 W v =R 1541
fie 3 AN GIE T GS-01-001-2010), 172 F&E “PY k
FACHE N NLEE M, BAAKHR, &
fRAE R 3 AR AR A0 R A i,
T 3R 7 P R e ) LA

Iis B HA: 2021-03-03; 1817 HHA: 2022-01-21

K il § o, DESLEE 73, RKE
i —AR(CF)). KT ZAQ(CF) MK F bt 1=
R(CFy)e HRZHCEALHKF MR MIGNET
FMESLE T, MU RGP i B
M W AP, 0k A R MR B R4 B S S
MEREGSSRHFEEEEES. 25+ E. LEH
WA LR AT S T O AR S R )2 N
FH K P R 58 R B A B o e e A i
TEX B3k (Megalobrama amblycephala)3/M & &
FEARBEAT (P38 A% 20 BEARS I, A2tk & Mo 44 7 1 U
Fh B AR T E IR . ZRE SRR
X = VI IR T BB 82 (Trachinotus ovatus) 5= FEAF
W5 B AR B BEAT 1 aE Z b, MERRLS
PRI SCI 7 AT, UE S B A2 BEAR 10 4% 2 AR PR TR A
A s M DR AL PR E K RTE . R A
RIS T A2 12 T R bR iT
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I FRIETEARREAT T 8% ZREVERN S5 8 0 17, SABF
P35 B B s AL 22 Fe e, Horp 4B A AR 2 1)
WAL R B EGE, B85 TR AR 1A E AL B B iR
Mo LA, 3G WK I B (Micropterus salmoides)”
JE % (Hemibarbus labeo)™. K72k fi(Hexagram-
mos otakii)”' B3k, w1 R SE 6T (Scoph-
thalmus maximus)' 25356 B B8 1 W I 0 0F T2 4%
18, Pk A L B R E M ) A B R A
(R)iflt 733 AR B AN G E ARl i
= i 528 SR A A AR A I 8t A% 2 FE M S AL 45
o, DA RARRAE 2 R KR HOR I AL 5 oA i RF
ST AR AR HEBER AR .

1 #RERE

1.1 SEIeHAR

CF SEAFEACR AR T Fg 44 1 BH 17 56 30 X 19T
Mrifa 3z F- 6 PP 2F 3, JERE21)E; 1M CF,.
CFyFILBF AR AR T AL & WK B K F 655 R Fi7, 4>
IR0 . KRIEFEAE T95%H) L1 il &,
20°CUKFEHIRAF & . HABEAFEEINE 1.
1.2 DNAIEE

KH AT R AR R A DNATREL, &
1% 35 I R vt JRe P Dk ARG WU I, P TG T XL 28 7K T R A
¥ 550 ng/uL, —20°C 74745 F
1.3 WMIESH

K FHAS DA E £ T & 0185 A3 TR 51 it
1750 M, 6519 i i DUR — RE I A1) A 7] 6 R,
S5 BB KGR FE IR 2R .
1.4 PCRi/ 1%

PCR AR 5420 L, FHHBHRDNA 1 pL (50 ng),
R 5I¥%0.5 uL, PCR mix 18 pL; PCRY 12

R1 KFEHSREKREREAER
Tab. 1 Body length and body mass in each age group of

Changfeng silver carp
. =3 PR
R 5 }_,55 Body length (cm) Body weight (kg)
@y SN D T Bl
Age Sex Number i Mean Vi ¥{EMean
(Tail)  Range Range value
value
5 o 1 33.00— 35.26t 0.65— 0.81+
37.00 1.09 0.91 0.07
34.50— 35.66£ 0.75— 0.84+
24 10 T30 090 093 0.06
3 o 15 47.40— 50.78+ 2.20— 2.83+
56.00 2.96 3.70 0.47
3 3 15 52.30— 54.40+ 2.10— 2.68+
55.50 1.30 3.50 0.48
4 o 15 60.70— 65.74+ 4.50— 5.84+
69.00 3.20 6.60 0.62
4 3 15 67.00— 68.26 5.40— 5.67+
69.50 0.89 5.85 0.12

- oN: 94°C FiAE M 3min; 94 C AR 1430, iB K (44—
60°C)30s, 72°C ZEfH130s, 30/ MEIR; 72°C ZEAH Smin;
4°COHRAT-
1.5 HIEALE

KT VIR AN BEAR A AT 38,
W22 1.5%2 i W B JBe L K Aar Ml /5 14T B 40 LK
K HPopgenel 3. VK70 & A BRIV, AT 3L
SRR B (V) HE A BE(H ) RO % A B2
(Hy) AR s AL AR A E R B A% R B S5 st
ZH; FIH Cervus 3.0 1HH 2 &5 B & E(Poly-
morphism information content, PIC); IT 35 R %
(F) FUBEAR [ 1) 188 4% 3 AL 4R B (Fy) SO AR-TRA S
“F17 B Arlequin 3. 1.1 BT8R4 e it 3545 BEAAR ] 3R
o BT ER FIMEGA 5.0 {1 1 UPGMA J5 V£ 1 7

2 %

2.1 WS5KFEHERTFRBEESEEI R

184 ok P2 AL S AEL. CF,. CF,MCE EEfk
HhRe I 381 55 A7 = R 27 ) 21300 1030 93F1914
(% 3). L. CF,. CF,MCF,F %% 7 3 K %1
(N3 H°N7.2222. 57222, 5.1667415.0556, 113
A REEA E (N, 73 0 N4.3122 3.2551, 3.2274
HI3.1461(3F 3); 135 S5 A 5L I EOAN V- 37 2 5E Ar
BRI b = 5 A, AR F 65 5 A 2R
RTFREEE . KPR SANMN K 3, 75 b
LR N FIN o i R A2 A7 s BLS; 75K F i 7 —
R(CF ) HEAA N FIN d5 i 8 43 73 2 A2 sBL 109 A
A1 RBLS; TE K F %1 AR (CF) B A N B = 1) 2
A7 SBLS AL fBL109, 1M N di =1 /& 4 /i BLS; 1F
K F i = (CF3) BRI N, B = 1R 52 £ RBLS
BLS5SHFIBL109, N % i & 7 S BLS .
22 BUEMRAEE

e W0 2% B M 0.2667—1.0000, - 57 3081 44
HEEN0.7190, HEE I & i 0.2350—0.8994, ~1-1)
HIBE A5 E00.7260; K AT —AQ(CF ) T 0L
HE BEN0.6975, T I EE 4 A 5 0N0.6422; K F-fik
T ZAR(CF) PRI 2% & FEN0.6111, SF-3 HAEE 2%
4 1E250.6353; K F T = AR(CF3) P30l 2% &
H0.5407, P HAEE 24 5 FEH0.6235(3% 3). 40 EE
P H PS5 I A FE RIS e 5 . i > K R i
F—R>KFET AR>S KT A R
WK FEE, ARIBHALER —AL R A EWA A
[, [) S s 78 [F) — P oW e & FE R B e
FER ZE 3K, Widr p S92 I i H121; Al BE &% AL
s TE B8 A HE R BT B o T R B PR AN TR
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Tab. 2 Microsatellite markers and their primers sequences in
silver carp

BKRE BN

(A ER%E‘?U eyl Annealing  Size

seqlfence Primer sequence  temperature  range
©) (bp)

Locus

HI2I (AC)I3 AACCATTCATGCTC 50  150—200
CCAAAC
AATTCAACTCTGCC
CTCTGG

HI29 (TA)7(T TGGGGTGTCCTAAC 48
G)14 TTTTTCA
GGGGGTTAATTGTG
CATTTG
S65  (TG)10 TGAACTGGATCAGA 50
AGACACTCA
GCAAACTGCAAAA
ATGATTCTG
$78  (TGC)6 ATCTACGCGTCTGC 60
CAGTATC
ACTTCACGTGATCT
TTACGAACG
S92 (CA)8 AACACAACGATCC 50
AACAGAGAAT
GGGTCTATGGATTC
TTCCTTGTC
$162  (CAA)5 GCTCGACTTGTGCC 50
TAATTATTG
AAAATGACAATGTT
TGGTCTTGG
BL5 (TG)27 CCTGTGCCTTTGAA 52
CTCTGA
CCCTCCACCATACT
GACAAG
BL52 (TG)I2 CAGAATCCAGAGC 54
CGTCAG
CACCGAACAGGGA
ACCAA
BL55 (GT)14 AAGGAAAGTTGGC 52
TGCTC
GGCTCTGAGGGAG
ATACCAC
BL56 (GT)I6 TTAGGTGAACCCAG 54
CAGC
AAGAAGCATTAGT
GCAGATGAGTAC
BL58 (GT)9 TTCCTGCCTGTGCT 52
CCAT
TTGCATTGATGCTG
TCCC
BL62 (TG)I1 ATATTAACATCTGC 52
CGAAGC
ACAACCAGCAGTCT
GAAGC
BL82 (GA)12 GTTGCTGCTTTATC 51
(TG) TTTGGA
4TT(TG) AACCACTTCACATA
4 GGCTTG
BL101 (AC)I0ACCATCAGACAGCCA 54
7 AAGACAA
TGAAGGCAAGGTC
AAGGTTTT

BL106-2 (AC)14 TTTAATTCTTCTAG 54
CTGGACACG
CACTCCTCTTCCCT
CGTAAAT

BL109 (TG)21 GTGTCCTGGATTCT 54
AGCCG
CATGAGAGAAACA
CCTGAACA

BL116 (CT)I5 GCGGGATGAGTTTG 53
AAGAA
TATGGACTGGACTG
CTGGAT

93—150

100—200

300—400

100—200

100—200

300—500

150—300

100—200

200—400

100—200

150—300

150—300

300—400

200—300

200—300

150—300

B, PCRY I 2 FE 4l & 7 1 ol 54 & 7ok 2k,
T S BH FH, I 2
23 EHEEEEWPIO

ANBER 2 545 B 82 (PIC)~0.0320—0.8730
(F 3), P2 &G B S REIO)E T K Eb6E =
AT, A8 & TR P PIC 2 I R B
B ANHRZEE RS E i & 2RI B
(0.6748)> K F-fik 1 —4X(0.5784) > K Ffit + — 4%
(0.5730)> K F 6 1 =18(0.5609); BEREK 1 PICH
L AR BL109, K F i 5 P AR o PIC R i 4L
RARAEBLS .
2.4 Hardy-Weinberg %4347

WK 47w, AL SAHI21FIBLSS AR 4N FEAK
W8 N AE, R4 BE AR AR IR 2N R R A E AT
FIERG TR . FEBERER A AN SR dfE
g, mEK R, FoRF =RhafE
NAEAL SRS BIAS TTRI3AS . 44 B A
T H51dME 4y 71290.0044. 0.0681. —0.0345. —0.1178,
Horp 5 AN K i T — R E R IEEL, KT =
KRG F =R BRI E N . XU E 2 4
HEAH AT REAAAE A & TR B, BT 7 =A%
BT HRBONME., WK 3PN, ML EHL21,
H129M1S781E 4 A HEAAH # M 2 | Hardy-Wein-
berg AR (P<0.05). 44 HEAA T Hardy-Wein-
berg V-1 PAE 4> % 40.3096. 0.4230. 0.2844 7!
0.1635, PEII KT 0.05, 4B #I AL T Hardy-
Weinberg P #7HR 74
25 [ElEEH

fife K F b7 — . T AR T =R
L RKF A N-0.057, —0.0017410.0372(F% 5);
fie 5K 5= i J5 AR (B 231k R EUF 7393l 290.0319
0.0301FH0.0352(5 6); 4 BEAR 8] Fodpe K A2 5 5
K7 =4, N3.52%(FK 6). EKFbE 518,
CF, 5 CF, a8t 1% 73 k.35 £0160.0164, CF, 5 CF;[i)ig
1501 FE5U1E0.0286, CF, 5 CF5 [l 4% 3 b 8 B
0.0176; HH1CF, 5 CF, a8 1% 7 L35 £ /s, gt
FEAR S FEBER A MR 2 ) 5 K T e AR 2 []
A A AE A (Fo) B e, T T 6% 25 f5 AR TRt
& AR

= T AR R — 2 B I A A B et el
WG, F—R AR =BG Tk R 5
AN, TRI6AS; SRR IR AS R I AL R
FEH121(0.5200; 3 7), ZAL 5 7E A N BE AR 7
JEAR, WAL 2 FEVE A 4 BEAR I T A s
BL558H % 730 (F ) fE 55 K (0.0642), BL1164E 57>
(0.0178); “F-¥1H 0.0406; i8££ 43 L FEE 55 55 HIAir
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Tab.3 Genetic diversity of four populations of silver carp and Changfeng silver carp based on 18 polymorphic microsatellite loci

(A TR SRR ARAEAERE WNREE WERAEE ZHEESE BEmEEH
Locus Populaiton N, N, H, H, PIC Puw
HI111 L 7 2.8557 0.5517 0.6612 1.2921 —0.1656
CF, 4 3.4335 0.6500 0.7269 1.3034 —0.1058
CF, 4 2.0962 0.5625 0.5312 0.9858 0.0589
CF; 4 2.3047 0.5000 0.5757 1.0696 —0.1315
H121 L 4 3.2727 0.3333 0.7062 1.2702 —0.5280%**
CF, 3 1.7890 0.2381 0.4518 0.7027 —0.4730%*
CF, 2 1.7534 0.1250 0.4365 0.6211 —0.7136%**
CF; 2 1.6000 0.2333 0.3814 0.5623 —0.3883*
H129 L 6 3.1250 0.8667 0.6915 1.3541 0.2534***
CF, 5 2.5200 0.3810 0.6179 1.1754 —0.3834***
CF, 5 2.6912 0.5938 0.6384 1.2200 —0.0699%**
CF; 5 2.5175 0.2333 0.6130 1.1880 —0.6194***
S65 L 9 5.0420 0.8333 0.8153 1.8926 0.0221
CF, 6 3.8095 1.0000 0.7564 1.4863 0.3221%*
CF, 7 4.4814 0.5938 0.7892 1.6346 —0.2476**
CF; 6 3.7815 0.5333 0.7480 1.5442 —0.2870%**
S78 L 8 5.1576 1.0000 0.8198 1.7772 0.2198*
CF, 7 3.6598 1.0000 0.7445 1.5330 0.3432*
CF, 6 3.6835 0.9375 0.7401 1.4485 0.2667*
CF; 6 3.3520 0.9667 0.7136 1.4170 0.3547*
S92 L 5 2.4259 0.9667 0.5977 1.0332 0.6174***
CF, 4 2.9109 0.8571 0.6725 1.1475 0.2745
CF, 3 2.3897 0.9688 0.5908 0.9514 0.6398***
CF; 3 2.3226 1.0000 0.5791 0.9184 0.7268***
S162 L 2 1.3006 0.2667 0.2350 0.3927 0.1349
CF, 2 1.0488 0.0476 0.0476 0.1125 0.0000
CF, 2 1.1683 0.1562 0.1463 0.2742 0.0677
CF; 2 1.0339 0.0333 0.0333 0.0848 0.0000
BLS L 13 8.5308 0.9000 0.8977 2.2915 0.0026
CF, 11 6.7328 0.9524 0.8722 2.1379 0.0920
CF, 11 6.8040 0.9062 0.8666 2.1148 0.0457
CF; 10 6.9231 0.5333 0.8701 2.0618 -0.3871
BL52 L 6 3.1915 0.6667 0.6983 1.3975 —0.0453
CF, 5 2.1832 0.7143 0.5552 1.0700 0.2866
CF, 4 1.9636 0.6875 0.4985 0.8220 0.3791*
CF; 3 1.9481 0.6000 0.4949 0.7689 0.2124
BLS5S5 L 11 6.2937 0.7667 0.8554 2.0284 —0.1037%**
CF, 9 4.5231 0.6667 0.7979 1.7688 —0.1644
CF, 7 49113 0.5625 0.8090 1.7173 —0.3047*
CF; 10 5.2023 0.5333 0.8215 1.9009 —0.3508%**
BL56 L 7 4.9046 0.7333 0.8096 1.7087 —0.0942
CF, 6 2.8544 0.8571 0.6655 1.3127 0.2879
CF, 5 2.5957 0.4375 0.6245 1.1850 —0.2994*
CF; 4 2.3529 0.3000 0.5847 1.0691 —0.4869***
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B AN SRR ARG MERE WNREE SRR 2HEEEE BAmERK
Locus Populaiton N, N, H, H, PIC Pyw
BL58 L 8 4.0541 0.8000 0.7661 1.6651 0.0443
CF, 4 2.0512 0.4762 0.5250 0.9124 —-0.093
CF, 3 2.1245 0.5000 0.5377 0.8100 —-0.0701
CF; 3 2.1251 0.5667 0.5384 0.8139 0.0526
BL62 L 6 3.2967 0.7333 0.7085 1.4305 0.0350
CF,; 6 3.2910 0.8571 0.7131 1.3570 0.2019
CF, 7 3.5556 0.7188 0.7302 1.5372 —0.0156
CF; 5 3.2907 0.6000 0.7079 1.3472 —0.1524
BLS82 L 6 3.8544 0.8333 0.7531 1.5263 0.1065*
CF, 4 2.5491 0.6667 0.6225 1.0789 0.0710*
CF, 3 2.6089 0.6562 0.6265 1.0281 0.0474*
CF; 4 3.0252 0.4667 0.6808 1.1533 —0.3145
BL101 L 7 2.6572 0.6897 0.6346 1.2132 0.0868
CF, 4 2.4033 0.7143 0.5981 0.9939 0.1943
CF, 3 2.7234 0.5312 0.6429 1.0434 —0.1737
CF; 4 3.1304 0.5000 0.6921 1.1975 —0.2776
BL106-2 L 8 6.0811 0.8000 0.8497 1.8993 —0.0585
CF,; 8 4.8462 0.9524 0.8130 1.7261 0.1715
CF, 7 5.0819 0.7500 0.8160 1.7506 —0.0809
CF; 7 4.0000 0.7333 0.7627 1.5389 —0.0385
BL109 L 12 8.6538 0.6333 0.8994 2.2844 —0.2959%%*
CF, 12 5.9195 0.9524 0.8513 2.0372 0.1188
CF, 11 5.0319 0.7812 0.8140 1.9019 —0.0403%**
CF; 10 5.2632 0.8000 0.8237 1.8420 —0.0288%**
BL116 L 5 2.9221 0.5667 0.6689 1.2323 —0.1528
CF, 3 2.0656 0.5714 0.5285 0.7819 0.0812
CF, 3 2.4294 0.5312 0.5977 0.9806 —0.1113
CF; 3 2.4557 0.6000 0.6028 0.9923 —0.0046

i L. B CF,. KFEBET —R; CFy. KFEET AL CF5. KFEET =4 * BUH N ZE 7 82 (P<0.05); ** H{HA %7 L%

(P<<0.01); *** H B [A] 22 5 {2 35 (P<<0.001); T[]

Note: L. silver carp; CF;. the first generation of Changfeng silver carp; CF,. the second generation of Changfeng silver carp; CF3. the
third generation of Changfeng silver carp. * indicate significant difference with P<C0.05; ** indicate significant difference with P<<0.01;
*** indicate significant difference with P<<0.001. The same applies below

134, RIS 5N AR K i 5 At
T (F ) V3918 90.0282, AN BLSS 1A% /3 AL FE
HR g, HARAT SUERAR FE 55, HI21AIBLS6 70 HL AR
A% 90.0039(FK 7); K 6% 5 AALERM 184 2 3
7 55 R I B A AN B, Ab TS KR
26 EEEBERIEEEAEREK

A/ TR ]384 B 52 0.0299—0.0934(F 8),
fie 5 K F= M — AN AR IS A B B Bz (0.1174), 5
CF, B L FE 3 90,1115, 5CF BIEEEE A
0.1114, fif 5 F b, +AMF =Rz
AR R BT b K AR ), AR
5 AR 3L FE RS 250.0392, 5+ = ARz [\t
fEEE R 90.0951; F+ AR+ =REEEEN

0.0544, H G RIBEFE A LS, 5K F i
K TR R AL A 2 50°0.8892—0.8946, B
A TR B A A AL P A, (LK = B J AR B Ak [ 38 4% A
I 2B &, HhCF, 5 CF, 2 [a) 3 AL A AL
51(0.9616), 1M CF, 5 CF#H X 415(0.9093) . K 4%
ANFEAR RS PR S, K FHUPGMAVER £ B 2R 1
(B 1), KFBECF BRI e 5CFIL N — 3, 5 S

CFiC i — 1%, )5 SR AE—itE.
3 iTig

31 BEHREfEZAEM
AW A% 22 FE IR BE S B — A FRE R HEAL L
WPIRE, ARG SR B AN AR S At . 3845
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3% 4 Hardy-Weinberg &N d& X P{E
Tab.4 The d and P value of each locus by Hardy-Weinberg test
st L CF, CF, CF,
Locus d P-value d P-value d P-value d P-value
H111 —0.1656 0.4625 —0.1058 0.4663 0.0589 0.8750 —0.1315 0.1296
H121 —-0.5280 0.0002 —-0.4730 0.0221 -0.7136 0.0001 —0.3883 0.0478
H129 0.2534 0.0000 —0.3834 0.0003 —0.0699 0.0000 —0.6194 0.0000
S65 0.0221 0.2899 0.3221 0.0044 —0.2476 0.0019 —-0.2870 0.0015
S78 0.2198 0.0240 0.3432 0.0194 0.2667 0.0277 0.3547 0.0157
S92 0.6174 0.0000 0.2745 0.0686 0.6398 0.0000 0.7268 0.0000
S162 0.1349 1.0000 0.0000 1.0000 0.0677 1.0000 0.0000 1.0000
BLS 0.0026 0.2866 0.0920 0.7415 0.0457 0.7032 —0.3871 0.0000
BL52 —0.0453 0.2493 0.2866 0.7198 0.3791 0.0432 0.2124 0.3929
BL55 —-0.1037 0.0000 —0.1644 0.4377 —0.3047 0.0282 —0.3508 0.0000
BL56 —0.0942 0.3072 0.2879 0.1830 —0.2994 0.0184 —0.4869 0.0004
BL58 0.0443 0.8536 —0.0930 0.8803 —-0.0701 0.5635 0.0526 0.4731
BL62 0.0350 0.9016 0.2019 0.1932 —-0.0156 0.8856 —0.1524 0.1016
BLS82 0.1065 0.0108 0.0710 0.0322 0.0474 0.0302 —0.3145 0.0660
BL101 0.0868 0.5506 0.1943 0.5647 —-0.1737 0.1935 -0.2776 0.1149
BL106-2 —0.0585 0.2240 0.1715 0.4786 —0.0809 0.0798 —0.0385 0.2237
BL109 —-0.2959 0.0000 0.1188 0.9990 —0.0403 0.0003 —0.0288 0.0023
BLI116 —0.1528 0.4126 0.0812 0.8020 —0.1113 0.6691 —0.0046 0.5119
Mean 0.0044 0.3096 0.0681 0.4230 —0.0345 0.2844 -0.1178 0.1712
St.Dev 0.2396 0.3323 0.2349 0.3677 0.2899 0.3759 0.3252 0.2668
x5 6 KFHESHREFMFMALR
Tab. 5 Comparison of F, and F values among different generations of silver carp and Changfeng silver carp
oAt L: CF, L: CF, L: CF; CF, . CF, CFL, : CFL, CF, . CF,4
Locus Fi Fst Fi Fst Fi Fst Fi Fst Fi Fst Fi Fst
HI111 0.1155 0.0257 0.0499 0.0701 0.1350  0.0495 0.0156  0.0359 0.0979 0.0252 0.0244  0.0043
Hi121 0.4968 0.0534 0.5923 0.0547 0.4701 0.0778 0.5830 0.0007 0.4223  0.0033 0.5547 0.0048
H129 0.0277 0.0580 —0.1162 0.0237 0.1425 0.0727 0.2086 0.0104 0.4906  0.0369 0.3282 0.0392
S65 -0.1911 0.0178 0.0959 0.0283 0.1110 0.0056 —0.0524 0.0104 —0.0409 0.0200 0.2548 0.0362
S78 -0.3047 0.0264 —0.2625 0.0243 -0.3043 0.0209 -0.3314 0.0283 -0.3768 0.0294 -0.3314 0.0096
S92 —0.4658 0.0363 —0.6552 0.0068 —0.6995 0.0041 -0.4749 0.0298 —-0.5149 0.0284 -0.7105 0.0012
S162 —-0.1322  0.0518 -0.1273 0.0081 -0.1368 0.0566 -0.0700 0.0246 —0.0213 0.0056 -0.0722 0.0279
BL5 —0.0681 0.0336 —0.0406 0.0228 0.1755 0.0344 —0.0904 0.0091 0.1296  0.0527 0.1574 0.0474
BL52  -0.1240 0.0273 —-0.1501 0.0477 -0.0795 0.0491 -0.3574 0.0270 -0.2777 0.0350 —-0.3173  0.0009
BL55 0.1152  0.0408 0.1883  0.0499 0.2116 0.0324 0.2197 0.0100 0.2437 0.0623 0.3169 0.0647
BL56  —0.1001 0.0391 0.1701 0.0421 0.2464 0.0562 —0.0239 0.0031 0.0551 0.0039 0.3801 0.0017
BL58  —0.0082 0.0310 —0.0135 0.0408 —0.0654 0.0486 0.0629 0.0318 —0.0009 0.0490 -0.0075 0.0023
BL62  -0.1419 0.0209 -0.0259 0.0429 0.0427 0.0211 —-0.1138 0.0115 —-0.0466 0.0031 0.0679  0.0083
BL82  -0.1125 0.0200 —0.0975 0.0198 0.0780 0.0289 —0.0805 0.0013 0.1126  0.0382 0.1269 0.0284
BL101  -0.1626 0.0035 0.0283 0.0110 0.0878 0.0280 —0.0237 0.0099 0.0397 0.0229 0.2148 0.0083
BL106-2 —0.0756 0.0398 0.0542  0.0226 0.0329 0.0216 —0.0661 0.0142 —0.0920 0.0331 0.0450 0.0156
BL109 0.0757 0.0360 0.1608 0.0169 0.1541 0.0133  —0.0621 0.0223 —0.0678 0.0438 0.0186 0.0161
BL116 0.0303 0.0121 0.1190  0.0090 0.0671 0.0123 0.0014 0.0156 —0.0566 0.0228 0.0423  0.0007
Mean  -0.0570 0.0319 —0.0017 0.0301 0.0372  0.0352 —0.0364 0.0164 0.0053  0.0286 0.0607 0.0176
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Tab. 6 Comparing pairwise values of F (below) and F;, (above)
among different generations of silver carp and Changfeng silver
carp

Pop ID L CF, CF, CF;
L —0.0570 —0.0017 0.0372
CF, 0.0319 -0.0364 0.0053
CF, 0.0301 0.0164 0.0607
CF; 0.0352 0.0286 0.0176 kokok

25 PRV 1R v U A 14 B2 A 0 X 3 5 08 i 7 ) 2
TobR. 1AL Z RV, A2 PR PR BT R L gl
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T A% 22 AP A 147 R ) A A 9 0 ) L AR A
WAL 5 R IR 2 B 2 5RO T T
R, B SRV o EARRT I SRR S L
B RIBOMIA 2808 for ik DR By v T R AR A, 3232
F PR AR 6 T K & A SRR SR A PE AN R
MERZ R B SERORIE R K. FEMER K H (05 A
Sk 77 J A e e B - 89 48 A5 6 R G 1 o
i NS . LN ERAMEE e
BN, A R0 55 A7 B RN, ) #2388 T B 1)
Ho BEENTEH HACKIG N, B0 R T SR
B, R SRS N RBLR . 5 AR,
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o7 35 R 149 Ll P 75 2 25Ok N f K = B 5 7 5 R
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R V8 I K 85 (0.4133), HLAR TR &
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Tab. 7 F-statistics for different generations of silver carp and Changfeng silver carp at 18 microsatellite loci

firxt Inbreeji[iinf ifﬁfzfﬁient Fy 44\531&!:&5 44\1?311?}751 3/lﬁigéﬂs 34}??521!7“

Locus L CF, CF, CF, populations Fj;  populations Fgy  populations F;;,  populations Fi
HI111 0.1510 0.0829  —0.0756 0.1168 0.0749 0.0525 0.0475 0.0300
Hi121 0.5200 0.4602 0.7091 0.3778 0.5208 0.0552 0.5212 0.0039
H129 —0.2745 0.3684 0.0552 0.6129 0.1749 0.0600 0.3414 0.0383
S65 —-0.0395  -0.3559 0.2357 0.2749 0.0299 0.0295 0.0546 0.0296
S78 -0.2405  -0.3760  -0.2869  —0.3777 -0.3176 0.0345 —0.3464 0.0299
S92 -0.6446  -0.3057  -0.6658  —0.7561 —0.5834 0.0274 —0.5635 0.0270
S162 -0.1538  -0.0244  -0.0847  —0.0169 —0.1088 0.0466 —0.0622 0.0299
BLS5 -0.0195  -0.1185  -0.0624 0.3766 0.0438 0.0495 0.0657 0.0485
BL52 0.0291 -0.3180  —-0.4010  —0.2329 —0.2096 0.0477 —0.3175 0.0285
BL55 0.0885 0.1441 0.2937 0.3398 0.2156 0.0642 0.2604 0.0610
BL56 0.0789  —0.3194 0.2883 0.4783 0.1167 0.0389 0.1331 0.0039
BL58 —0.0619 0.0708 0.0554  —0.0703 —0.0079 0.0512 0.0180 0.0369
BL62 -0.0526  -0.2313 0.0000 0.1381 —0.0362 0.0270 —0.0307 0.0102
BLS82 —0.1253  -0.0970  -0.0641 0.3029 0.0044 0.0342 0.0551 0.0307
BL101 -0.1058  -0.2233 0.1605 0.2653 0.0340 0.0211 0.0800 0.0182
BL106-2 0.0426  —0.2000 0.0663 0.0222 —0.0167 0.0365 —-0.0379 0.0277
BL109 0.2839  —0.1460 0.0250 0.0123 0.0480 0.0369 —0.0374 0.0365
BL116 0.1385  —0.1077 0.0971  —0.0122 0.0363 0.0178 —0.0033 0.0170
Mean —0.0214  -0.0943 0.0192 0.1029 0.0011 0.0406 0.0099 0.0282
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Tab. 8 Nei’s standard genetic distance (below) and genetic
identity (above) between 4 populations of silver carp and Chang-
feng silver carp

Pop ID L CF, CF, CF,
L ok 0.8946 0.8945 0.8892
CF, 0.1114 ok 0.9616 0.9093
CF, 0.1115 0.0392 ook 0.9470
CF, 0.1174 0.0951 0.0544 .

K T—f CF,

KT A CF,

_ Ko T =1t CF,

fiEL

0.05 0.04 0.03 0.02 0.01 0.00

B i, KA BEARRE T Nei K Gl 8 4% FE &5 1
UPGMA 4L

Fig. 1 An unweighted pair group method with arithmetic mean
(UPGMA) dendrogram for 4 populations of silver carp and
Changfeng silver carp based on Nei’s unbiased genetic distance
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GENETIC MONITORING OF CHANGFENG SILVER CARP
BASE ON MICROSATELLITE

LUO Xiang-Zhong, QIN Wei-Min, LIANG Hong-Wei, SHA Hang and ZOU Gui-Wei
(Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China)

Abstract: Changfeng silver carp (Hypophthalmichthys molitrix) (CF) is a new variety obtained by artificially selective
breeding in China. Genetic monitoring the germplasm resources of Changfeng silver carp play an important role in
maintaining its excellent traits. 18 microsatellite markers were used to analyze the genetic diversity and genetic struc-
ture in Changfeng silver carp (CF) populations. The results showed that the genetic diversity of silver carp (L) was
higher than that of CF. The average number of alleles (V,) from CF; to CF; of CF offspring decreased from 5.7222 to
5.0556, and the average effective allele (V,) were from 3.2551 to 3.1461. The average observed heterozygosity (H,), the
average expected heterozygosity (H,), and the polymorphic information content (P/C) ranged from 0.6975 to 0.5407,
0.6422 to 0.6235, and 0.5784 to 0.5609, respectively. The F, among the progeny of L and CF ranged from 0.0160 to
0.0315, indicating that the population of L has been genetically differentiated with low degree of differentiation. These
results showed that the genetic structure of CF; to CF; exhibit slightly declining genetic diversity after three successive
generations, whereas the genetic diversity was still abundant. Our study provides a basis for maintaining the genetic di-
versity of Changfeng silver carp.

Key words: Genetic diversity; Genetic monitoring; Genetic structure; SSR; Silver carp; Changfeng silver carp
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