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MIESFiriciEMRE R RE
SRR, R, IO, RAF

(P KPR BT BRI P RS BT BT BE /R 150070)

BE: A DER ST (Cyprinus carpio L.) FKAKES KIE T » W55 A AL 450 i AE 22 B 14 17,
Wr=ER REFIEARA. H 28 MU TE & Frric AR S EsR R B A NEEE ), £ R 07, BN 2S5 ER
HE (PIC) L% 0.562 7, 4 TR ERIEA LAY, B&H — 5 FH BRI RBRNER. A X BIREE W EE
# (&) {571 Hardy-Weinberg “FA8, 25 SR 3% BB AL TP ADIRES (BFE 16 My iR I 424 F B, X T AR IR AR A
TIEFEH R AU AR AR PR B, 0 4 2 RN 1 4 1 SEAME R R ZR 70 1, NS A3, 2 AR R R A K
BIEH 7.24~10.60 cm, B HME N 14.02~40.63 g, 7 Z4 T B RK RAGK EREE RBOREE . W HB 4 MEKFR
| S AR KNG L RS S5 M T R R RIBAR A& LR B R (F) 183 0.1537, REMZ S EE T B
0.305 6~0.407 7 Z I8, (REFTEZEAKF. BFRERIEKFEEE NI LI FFL T L EEHB R R
L RSR AR T I R RGP, Rk BNR R ERR A, A& — PRENR X RAME ), ATIESE T H
VLT3R IUE AR A BT AL 2 R R FTATHY. [ EKPRFE,2008, 15 (6) : 893-901]

KW MDA M KREE
HE %S S968 XERERIDAD: A

2 o (B 58 A A A o R ) LR K 2 5
K2 — FRHEr= B K FREN T A KA L
18 4588 (Cyprinus carpio L.) F 20 42 80 FFAL 5]
N B R s 80 B K = L2001 50 Bt 22 VLK =
WL 20 ZFMARSIE S, 55 PR bun, & F
HE S 2 MU X SR R [E B A B R . (HREE S
BB K AR TR EHEANE B EE S
T R s A 2 AR KRR A 2838 0 1 i 2
AR NEIE AR IR LG L. I, X R PR
THE B RR B TR, d—DTHiE R A A M
DRI R A A i 2R A0 R 00 5 A R st
FEIBAL, ARITFAR AT IR TT A RIS R

W B A2 (Microsatellite) 1F AU 4E 3k K e B 3
MNA 289 Fhricz —, BT HAETHE 2L E
PEIGAR IRRE A5, 7058 B & P A B oAb AR e A
AL . P E L s T &
HE U WUTRS L, 2B Z R T

Wk B EA: 2007-11-26; 18iTHEA: 2008-06-18.

MEHS: 1005-8737-(2008) 06-0893-09

EFRdE AR, I BRI 2 SR 7 X B A
A K FRFE BRI AL VA, 70 & U7 1 T R v
Wt . im0 M B E S ThRid
R TS AN ELTRIE AR = B4R 2 KR
T 1 % 3 AN A B TR (B AR AT T
TEA, F I SRR AL T B2 2 8 AKF. el o 3L
B BT R 1 2 S ACFEEAT R AR, B
K P b i Sl A2 SR o IR B R T AR U 1 1)
B ASHT A S R PG REAE (Salmo salar) 7 FE[F AT
i ( Oncorhynchus mykiss) " 25 7K 77 5l ) a8 A% 05 B2
M2 5, i D E 2 it A TR K R
(AL B J e 5 A 0 SR 0 B AR IR a8 AR 45 44
1, T RE e & A A A KRBT RIEEER
BC4H, FFEREE AT T B & R M T ARtk 2 4%
PEACE R AR, B T - Fhn it i B X R 2
FOEBHARER, AIAR R &2
PERPIRR — S IR,

E€WE: BRI REMIFFHRHBIIE (2004CB117405) 5 RV FHE 513 B By 56 BE R AL BFEH AR 1R [2006-G55 (A) 15

BT KPR B B AR 45 2% % 11 (2007HSYZX-SJ-16) .

EEEN: 828 (1980-) Wi+, B8] &, MK iERE TIEE FHF5 . E-mail: xtley 123@163.com
BIER: FMUCC . Tel: 0451-84842646; E-mail: sunxw2002@163.com
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1 #MREEE

1.1 SLEHrel

SR KR EFH AT 2006 £ 4 AKX B 2T
AP 5T BT A R S 5, 6 131 &, AL AN 1A
75 B, KEPEAN K 56 B, RIS AE 3~4 8, R & 3~6
kgo K BYHUAN [F] 41 & i 4 R 21 10 7 A — X —
AL, 45 IF PR R 41 DNA.

I BT SR A BEIR I 1815 54, AR A st A% X &
SRR R RE R, By — W R AEBERA
40 A, BIE 35 4. 2006 5 6 A 27 H 45 A\ M 4H
FHE, B FRARAE 200 2, T8 23 HMlE T
FFF 2 AP KR, FFR A 4 A KR

(WYE M FE 905 0 1-1.2-4.3-4 F1 4-3, H 1-1
F4-3 JRIAMEFBER) 01 EF (40 &)
B AE L5 R HEAT T 08, T 2007 € 4 AR —%
FAREAREEAT T EE LR, (RIRSHE IR R VK R 35
A, B WA SR A AN K RN 50 R
200 &, e 2 A A ek,
1.2 3l#5EF

ASHFFT BT 28 AN R 4y F FRic o A 25
SRR FENTEIT R Y, m ERETEY
THEAR G 5I9ERBNE 1. LR Tag
DNA REBF . ANTP JAARFIAE A g4 TA
WTIEAT

R1 WIESYFTIRYIEER
Tab.1 Sequence and amplified results of microsatellite loci
> . , BKEE /T " . . EGEE /T
B SRR Y) B RS BG HMER 5 Y) B S
. » s R Annealling . . R Annealling
Locus  Primer sequence (5-3") Motif Locus  Primer sequence (5'-3") Motif
temperature temperature
: : t t
HLJOI9 F: actgctggctcaggaaca (CA) N 53 HLJ319 F: cagtgggattgtgggag (CA) . 53
R: gagcaaagatggtagctc R: agggagggtcaaaggtc
F: cacagaacgcatcagtaa F: cctgacacctgecgttet
A HLJ32 A 1
HLJ03S . tgtaaaccttcaacctee (CA, 33 L328 . tcctetgttetgecteee (CA >
: F: ctacts tgtatgt
HLI041 F: agaccaccgcagtaacaa (CA),, 53 HLJ331 ctactcggaggtgtatgtg (CA) 50
R: gactcactcagcaccaga R: tgggaagactcgttctatg
: : t
HILJ044 F: gtacagcgtgacagcatt (CA) 53 HILJ338 F: aagaatgggtgagtaaga (AC) 4 51
R: aagttcatcggtgtcctc R: actaggatttggaagagc
: F: tects tccgtat
HLJ046 F: aaccctgaactcacaaac GT) 53 HILJ343 cctcacaaccctecgtal (TG),, 51
R: cacggaaactgagaagac R: caaaggcatcccatcagt
HLJ049 F: gatttgtgctectcaace (GT) 5 54 HLJ352 F: gacggacagaatcagacg (AC),, 54
R: ctgtcacttctcctteca R: cagcctcatcaacaagtge
: : t
HLJ055 F: ggtacaacgggaaccaca (€T, (CA),, 54 HLJ371 F: gtgctcaccgatcagagg (CA) 54
R: tgattgacaggcagtggg R: caaagtgcaaaacaaccc
F: gaatgtcatgcggttcat F: tctacttctaccgccact
HLJ372
HALI0S7 R: tatttgctgggtgtccte G >4 L3 R: gactattcacctgcatctt (GT) AT (GT) >4
HLJ058 F: cagatggcagacaggtaa (CA),, 53 HLJ376 F: agaaggactacgaggaga (CA), 54
R: gagcaagtgagggaacag R: ttcggttgcttactatga
HLJOG60 F: cgatcactggcaagatta (GT) N 54 HLJ379 F: gggagacgagaagtgca 1) 13CG(CT) . 54
R: atggactacacctcacce R: gcaggtctgtgggcaag
HLII33 F: aagggcgggttatctcac (G, 51 HLI383 F: ggctectecteatectet (CA), 51
R: cacaggcatcccatcagt R: gcacttctgcacctttca
F: acctcatttgaatccctg F: ggctacaaggcaacactg
HLJ392
HLJ302 R: aaatagagtttgtttgctga (CA= 30 L3 R: tgcggttaatgaggtcetg (CA2 4
F: atcatttgtattcgtgcttg F: attacttgaactatcatccag
HLJ39.
HLI307 R: gatccactgggtectttt (CA) 33 LJ398 R: tgtgctgaggattattgg €D (CA 4
HLJ3IS F: acccttcctettagtgee (AC) 51 HLJ400 F: aagaagccteggtectee (CA),, 51
R: aaaggttagcctgtgage R: aaagcccaaagcacatca

¥ F- ER 5 R- 519 .

Note: F-Forward primer; R-Reverse primer.

1.3 DNAZREL

B AR AE S 2 0.2 g, IR 400 pL (0.5%
+ T ENE A, 200 pg/mL £ A K, 10 mmol/
L EDTA (pH 8.0)),50 CiHfk 2 h, FEy &5+ )%

FEVRA (RRIE R 25:24:0 1) 3R 3 %, EAKZ
EEUOIE, AR TIREEMT 200 uL TE. 1% IRARHE
RS KR 2 5, 4 CORIE&H .
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1.4 PCRY ERAGH

AL 15 L RN AR R, 1 HE PCR VR & 28 ik
10 uL (10 mmol/L Tris-Cl (pHS8.3) , 50 mmol/L KCl,
15 mmol/L MgCl,,0.01% 3R, 0.1% Tween-20,0.1%
NP-40, dATP. dGTP. dCTP #1 dTTP % 2 mmol/L),
DA E T34 (10 umol/L) % 0.3 pL, Tag
DNA Z & 1 U, DNA £ #i (50 ng/uL)1 pL, #b
ToHKE 15 pLo RVARE A 94 CTHANE 3 min;
94 “CAE: 30 5,50~54 ‘CHEME: 30 5,72 CHEMH 30 5,35
AMEFR: B 5 72 ‘CHEMH S min. W 2% 19
T HEHE B A WUk A2 M. ) Gel-Pro Analyzer 4.5 %
P53 BT BB AT RN
1.5 #HiE4biE

T B R S ARag AL, R A TROIR W B vk
o E AW HAMAE AL . H PopGene (Version
3.2) Ak G vt & vl 1B AT R 1 A A6 DR A R
(Allele frequency, P) %57 55 R %4 (Observed number
of alleles, A,) A % A & K11 (Effective number of
alleless N,)« Wl 7% & B (Observed heterozygosity,
H,) A& (Expected heterozygosity, H,) . %7
f& B &% (Polymorphism Information content, PIC) FH
Botstein 2 " AR

pic-1- ) -& S2rr)

Hr, n ARE—0r 5 EE R, P P53
K N AN BRI AR SR, =it .

FH Genepop (Version 3.4) ¥ AF3E(T X #5441
BE 14 Hardy-Weinberg “F % f 5. i B f5 40 (@) g
5 MBI R B E 7 By s R B ), R A

ARITE:
d=(H-H)/H,

A A AT 4 6 8 (R R R IE S
200710144749.3) &b HR AN 44 8] 182 1% £0 4in, K H 4%
1k 2 PHYLIP 3.6 18 7] 1 $% #% 50, H PHYLIP 3.6
AT B Genedist F2 )3 v 8 A 4 (8] () 35 4% 5 2,
Neighbor 272 HIZR I E, 238 1 000 KAFE H 25
R4, 36 e — TR 2B T AR ME L HEA R AR BE
BCRBE, DLl s B E N R R R AT AN
FSTHISEABT 10 1 KRN ES. KREs
¥ MR 1 Excel2003 ALFE .,

2 ERESH

2.1 EEEEABKAIEELEN

28 ANk BT R R A R B A SR AR AR 131
ARG T R T W DNA &4, FFEA
PR R I AR AR 2 8. RT3 146
A ST B ], A7 A B R B A 3~9 M ANEE, P
P55 AL B R 4 5.214 34, A B K E 108~400
bp Z ], A 3% 5 A 2 [ H A 1.184 1~6.327 8 2
(&), WL %% 2% & B AE 0.152 7~1.000 2 [a], 82 7 &
FELE0.1555~0.8420 2 8, fy HZ A RBR G &L
0.146 5~0.824 3 Z [8), H i fF £ & (0.25 < PIC
<0564, WmELZAE PIC = 05194, WAHE
B 55 A TEURAE 28 A7 15 10 A 300 55 o B DR 8 W 52
FEEVHERGENZAE RS E 4 S iHER
(¥4 5> 504 3.058 5.0.572 2.0.597 2.0.562 7, &
N B2 AN (PIC>0.5) KT B IRIE R
ek LK 1,

1 AR SEARAMELE HLJ046 T HLJ400 57 5 FE vk B i
M: DL2000 DNA 4> & FpiE; D: BHPEST R, 1-48: B MER S

Fig. 1 Electrophoretogram of loci HLJ046 and HLJ400 in partial samples of C.carpio population

M: DL2000 DNA molecular marker; D: negative control; 1-48: Codes of partial samples

PDF S i “pdfFactory Pro™ i RAG]&E www. fineprint.com.cn



http://www.fineprint.com.cn

896 i E KR

5%

FHl Genepop (Version 3.4) B 5 41 T BEAE 1)
Hardy-Weinberg 155 W25 . 45 AR BAFA B 6258 4
FHA IR AR FRE AL FADIRES (Multi-loci test, P=1) ,
{BYE HLJO19 HLJ046 HLJ055 } HLJ0S58 4 AL 3
W23 R BT (P << 0.01) , BRI G E ik

1M HLJ049 HLJ057 55 6 A m WZRIA Z4 &1 2
F AR (P<001). Hardy-Weinberg it 1% I B 5 31
MWEM FRBT 2467 sk sod ), gtk 4 R S
7 16 ML RS (57.14%) BRI A FEG THK. A
it HE N 2.

R2 WMEEERAREE 28 MIIELRNSHESHR Hardy-Weinberg 1215 & 53#f

Tab.2 Genetic diversity index and Hardy-Weinberg equilibrium analysis of 22 microsatellite loci for

C.carpio population

(A

JrBUKRAS fbp

Locus Fragment size = Ne A, A PIC P d
HLJ019 181-211 3 2.5976 1.0000 0.6150 0.5409 0.0000** 0.6260
HLJ038 250-364 6 4.4412 0.7023 0.7748 0.7414 0.9786 -0.0936
HLJ041 246-305 3 1.1841 0.1679 0.1555 0.1465 0.3822 0.0797
HLJ044 228-340 6 3.9423 0.7557 0.7463 0.7031 0.2942 0.0126
HLJ046 108-246 4 1.5322 0.4046 0.3473 03117 0.0070** 0.1650
HLJ049 173-236 6 42134 0.5954 0.7627 0.7245 0.9985 —0.2193**
HLJO055 250-364 9 6.3278 0.9618 0.8420 0.8243 0.0000** 0.1423
HLJO57 266-352 5 1.7285 0.2290 0.4214 0.4001 0.9962 —0.4566**
HLJO058 281-365 4 2.8448 1.0000 0.6485 0.5933 0.0000** 0.5421
HLJ060 196-246 4 1.3465 0.2748 0.2574 0.2403 0.8375 0.0676
HLJ133 240-340 5 4.0642 0.7176 0.7539 0.7117 0.6280 —0.0481
HLJ302 203-293 6 3.9401 0.6794 0.7462 0.7146 0.7169 -0.0895
HLJ307 195-275 7 1.5990 0.3511 0.3746 0.3584 0.8305 -0.0627
HLJ315 109-224 7 3.1066 0.8092 0.6781 0.6409 0.9936 0.1933
HLJ319 237-353 7 4.0407 0.7328 0.7525 0.7228 0.9610 -0.0262
HLJ328 250-375 7 5.0105 0.7252 0.8004 0.7733 0.8397 —0.0940
HLJ331 201-246 5 4.0594 0.7176 0.7537 0.7142 0.5634 -0.0479
HLJ338 210-297 5 3.8212 0.6870 0.7383 0.6951 0.6469 —0.0695
HLJ343 121-195 5 3.4264 0.4885 0.7081 0.6828 1.0000 —0.3101%**
HLJ352 256-306 5 3.2176 0.6565 0.6892 0.6513 0.1778 —0.0475
HLJ371 135-206 5 1.7109 0.1527 0.4155 0.3815 1.0000 —0.6325%*
HLJ372 272-360 4 3.4519 0.3359 0.7103 0.6565 1.0000 —0.5271%**
HLJ376 230-300 3 1.2743 0.2366 0.2153 0.2038 0.1334 0.0989
HLJ379 207-269 5 22073 0.6107 0.5470 0.5115 0.9775 0.1165
HLJ383 246-322 5 2.4409 0.3588 0.5903 0.5621 1.0000 —0.3922%*x*
HLJ392 124-220 6 2.1285 0.5573 0.5302 0.4842 0.5127 0.0511
HLJ398 118-178 3 1.6005 0.4122 0.3752 0.3260 0.9999 0.0986
HLJ400 280-400 6 43795 0.7023 0.7717 0.7398 0.3966 -0.0899

Mean - 5.2143 3.0585 0.5722 0.5972 0.5627 - -

2.2 SEEFEARMEEINEEMMESI1XF1E5EE E

B, ZECEAN R AL 8 AL 5, £

FH 28 Nk B E bR it — 47 T B g
A AR R SE %% % &. B PHYLIP 3.6 % 1 &
P 1) gendist 2 7 v & T AN 4 [A] 11 382 45 R B 7R
0.105 0~0.994 3 2 [4], Neighbor %34 i (1) 2 25 &

TR 127 DD A RN 27 A3 S
N A EREE 2~10 MG, RE 4 A E
PAAN TR /N B3 AR R B R BN 5 S22 5h e SRARAS
HT RGN 2.
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18— — 2g

51% 850
6% 46g
% 5
1’% o
6»%7* 4225@
A%, .
“a % R
LY 5o
g <
%, PG
5 £
R 370
0
b q;gho‘q ‘{‘r)f;%&m
&g A%
7 5255
5V G G0
TR peopglBettT
~~~~~ &

2 R TIREUHE IR B GRS R E
Fig.2 Dendrogram of C. carpio individuals based on standard genetic distance using UPGMA

A HEE L R 2% A B 08 A B R SR, B R

AL KT 0.2, e TAFE 3 SCH A A 5T 1
X1 EBERISRARZ R 40 A, 0% 35 . i AN

A AR ES FREAREPSEERAAF—
E AR ORI, (BH A B3, AR REU N 0.177 3 71
0.193 4, 2007 4 F& il &= 5090 2w, BA 4 KL
FIEIE, BN 200 2 AR A BN RE A BEBEEE 0.6~0.7 Z[H, K
23 HRRE2ABFREKER FEAEKN 9.69 cm, PR E R 31.34 g, BF

2006 FEFEFT 2007 FFE 2 HwE i A KR KT IBRAEEE A 0.5~0.6 TWHEMZER R (W=26.16 g,
W 3. 2007 FE LN AT FIRAT T, £ L=9.30 cm) »  AN[FEISEABR IR 2 Y0 [ 1 T 3 R R4k
KK YE AT EE ST RRUE 3 mX 4 m WAH,.2 A e WAk 4. AT OLAE— 52 VoI P B A o5 AR a8 G R B
FhE A KB T 2006 . HESTTERBA, K 3R, R AR E KRR, B E R LIS
REFEK EREERIWEE, H&ifE— D8R MK, R E A T R
TER R ERME . WENRITSE R ERK

F3 2006 £ EF 2007 FEFRREERRAN 2 AREKER
Tab.3 Grouth condition of two-month-old families of C. carpio in 2006 and 2007

2006 2007
TRH Ttem K fom 1R fg 4 fom R /g
Body length Body weight Body length Body weight
K E Maximum 9.41 34.55 10.60 40.63
& /ME Minimum 7.24 14.02 8.49 16.92
“FH{E Mean 8.44 22.88 9.48 28.24

R4 BERRFHERESFAEEERNIR

Tab. 4 Relation of average body weight of C. carpio families with parental genetic distance

i H Item SEAIRAEIE B Y5 E (D) Range of parental genetic distance
04<D<05 05<D<06 0.6 <<D<0.7 D =07
B K fE /g Maximum 34.53 39.22 40.63 36.10
% /ME /g Minimum 18.17 19.46 20.00 16.92
“FH41E /g Mean 25.61 26.16 31.34 27.68
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24 ANMRRUREMPERKER RiEEEH

Xf 35 AN E R B HUR RSB & 1) 4 AT bR
i, AR G FRIE A, T 2007 4F 5 H BEALI
T H T 4 ANF R E, B -1 F14-3
FAAFXANEFRBFER. 4R INFRNTY
A 1171 em, K ERALZE P>0.05),52 A
T I 12 45 RARTE s SFRMA RN 57.70 g, ZR B #H
(P<0.05), 5 2 Al &4 Kesg 2R (P>0.05) .
HALL 4-3 FRIFH AR =R N, h 62.83 .

S W BEVEIT T 4 ANFKFR 1 AR
IR G54, F0 AL B iy G S B 3 B, 45
RANMFRB T E 2 ESKF (0.25<PIC<0.5) ,
HLl 43 FRMBEZEN KPR, FHES
5 B& 8N 0407 7, VEA ST EURE T 5. 4 5
FRHIBAEFE B 0.055 5~0.255 2, IS R 3L (F,) H
0.153 7, #F & Wright B4 [ 352 £% 43 10 580K 0 bR 78
(Fy 7F 0.15~0.25) , Ut B X R (B IR T 8K i a8 4%
AT — D HIEE

o LR R R e 10k L8 D

B L e L

3 4RI RTEN S HLI046 Y IR 45 R
m: BEAS; p: 504 M: DL2000 DNA 43-F &bsift: D: BAMERT R 1-32: FAUEAR
Fig.3 Amplified results of four C. carpio families by locus HLJ046

m: maternity; p: paternity; M: DL2000 DNA molecular marker; D: negative control; 1-32: samples of progeny

£S5 REAPRENBEWRREEREN

Tab.5 Quantitative traits and genetic structure of four C. carpio families

%% Family

I

A Ttem 1 24 34 43
fA /em Body length 11.83£0.2202 11.40£0.1275 11.61£0.2010 11.99£0.1675
£l /g Body weight 60.2443.3833 55.20+1.9963 52.52+£2.7971 62.831+2.6679

N .

R ARRIE A By 0.6470 03620 05809 0.4669
Genetic distance between parents
ST Ay A g v
P AL DI 2.7333 2.1333 2.7333 2.8667
Average of alleles number
STy 2 el Al v
$wﬁ%ﬁ#4i%.ﬁ 2.0883 1.6768 2.0763 2.1394
Average of effective alleles number
IR G
Average of observed heterozygosity 0.5604 0.3958 0.5083 0.5513
FIMEREGE
Average of expected heterozygosity 0.4486 0.3416 0.4612 0.4816
TFHESFEREE
Average of polymorphic information 0.3813 0.3056 0.3966 0.4077

content
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25 EfmEAXHEERR

X 4 AN G FR I EL R B R 4R 5 R P A SR PR AT
BHT. S50 HLJ371, HLJ379, HLJ392 F1 HLJ400 4
AL AR ZE R RAMAR R Z 5 B2 (P<0.05) ,
HLJ371 1) %% & 55 K A 192 bp/156 bp Fil 4f & 5
192 bp. HLJ379 [t} 4li& K K1 2 207 bp. HLJ392
[ 7% & R 8 179 bp/156 bp Al HLJ400 () 7% &
(K71 324 bp/294 bp HAHE KM, 1-1 F14-3 K H
75 HLJ379 i D& 246, F R P mEL
61.54 g; 1M 2-4 K & AE HLJ392 {7 j5 1 3-4 Z R AL
HLJ371 {7 s 240G BUF P A 5 R 1 F 348 i &2 1Y
4 53.86 g.

3 it

3.1 FEEBERSEEGE T

H i, [ S IR 2 5 R T R 2 HOR TR
T EFAE BRI AL G [ Fo s 0N T 2808, 5226 = A
(Y BR  A2 = B AR AP SR BB B B AN 2, HOREE 4
T HEER & 2 FEEERE 2R, 5
BT IR MR A R R P IR AL, v B 30 A
A /N PO S PRAIREE, BTSSR, AR T B A B
1K, B4 (Ctenopharyngodon idellus) FEEEEE -1
H 40% MR ER, B RGP HE B E
& T2 A B4R s Kohlmann %5 M) 76 8 3 44 th %
LT AHRL a3, 13 AN FRIE BRI T3 S R 4L
44364, BEMT OB AR ME 8221 4,
FEAE T RIS AL 2 A5 I BT PR B A8 A% 1 ) 11 %
6. DRI, 78 Foh s S RO o 2 v o 1) F 401
P v ofe JHE G T 5% A R I RO R IR SR TIE B
(1 S AR A AR TR A = 1 BE AN T2 = S K P B M2
F TR AR AROFFRIA 28 AN B E R L
TR T R VT A= I A TR S 500 3l B 5% A
1, B AT HERECh 5.214 3 4, 54i05% B H
30 ME T EFRICK Y 5 48 68 58 0E BEAA R T8y
SN R B (4,=4.75~5.72) #HIE. K PR & ith 4
FRFh N 84 2 AR KT, 2 DA BRI A 98 7 IR
s I Fh BB VR B RTHR . A, H,. H, FI1 PIC 258 2
WA IS £ 22 AR MR R AR T8 O 1) P 8, LU
R, VLB R = & B, AR R, AT
B SR A TR AE A S B R 3 M2 2 & FE L B
TG M2 545 R & & 4 T8 6 139 1E 5 5
7 3.058 5.0.572 2,0.597 2.0.562 7, B R BEAA 4L T
mEZA (PIC>0.5) KT, 8L 2 AR, B4t

P ROE B R AR A ). (B, BRI
e (57.14%) M B EA SR I A Z4 & 7ok, B
SO SRS SE R B RO T, AN
K FSR A A5 0.8 L L, SR kR E
K, RIH BN TS, X — S H AR
TR A o WY T P B B R R A A
SR RAR AR o
32 WMIEHBRAEBIRETEEHNERRIN
iE

RALEBIENRRMEREMN TR, £6%
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Families construction assisted by microsatellite markers in mirror carp Cyprinus
carpio L.

LU Cui-yun, CAO Ding-chen, SUN Xiao-wen, LIANG Li-qun
(1. Heilongjiang Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China)

Abstract: Superior family can be established and selected from optimum breeding pairs by means of
microsatellite markers to analyze genetic structure of reproductive population. In this study, twenty-eight markers
were used to evaluate the genetic potential of reproductive population including 131 samples (76 females and
55 males) of mirror carp (Cyprinus carpio L.). Totally 146 alleles were detected ranging from 108 bp to 400 bp.
Several genetic parameters were used to evaluate the parental population. The average number of alleles was
5.214 3 and the effective alleles mean was 3.058 5. The value of mean observed heterozygosity was 0.572 2 and
the value of mean expected heterozygosity was 0.597 2. The mean value of polymorphic information content was
0.562 7, which indicates that the genetic variability was relatively high and selection of excellent population is
possible. The population accorded with Hardy-Weinberg equilibrium checking by x* test and genetic departure
index, but heterozygote deficit of sixteen loci occurred such as HLJ049, HLJ057 and HLJ343 after a long time’
s artificial selection. A total of seventy families were established based on genetic distance of breeding pairs after
two consecutive years. The offspring of each family were cultured separately in net-cage. The body length of
the two months old family ranged from 7.24 cm t010.60 cm and body weight were from 14.02 g to 40.63 g. The
differences of body length and body weight were significant among families. The later study results of growth
and genetic structure to the four families of one year old from 2006 indicated that there were significant genetic
differentiation and the F, value was 0.153 7. The PIC ranged from 0.305 6 to 0.407 7, which revealed that the
four families were detected in medium diversity. These results demonstrated that microsatellite could be used for
assisting families selection due to its capacity to predict growth superiority of offsprings. It was feasible to use this
method for genetic improvement of the mirror carp. [Journal of Fishery Sciences of China,2008,15 (6) : 893-901]
Key words: microsatellite; mirror carp (Cyprinus carpio L.) ; family selection
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