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Abstract In this study we randomly selected 96 individual F; carps in the quality breeding population, and all
selected individuals were marked with PIT. The genetic structure of a new breeding variety of quality carp was
studied by using 12 polymorphic microsatellite loci. The results showed that the colonial average number of alleles
was 6.166 7 and the effective of alleles was 4.158 6. The average of expected heterozygosity (He) was 0.741 8,
and the average of polymorphic information content (P/C) was 0.702 3. The results indicated rich polymorphism
information content and large genetic diversity in the population. The analysis of Hardy-Weinberg equilibrium
indicated that 8 loci had deviated from equilibrium, and the cause of this kind of deviation phenomenon might come
from artificial selection. The estimation of effect population size (Ne) and bottleneck gave the results that Ne was
82.9 and bottleneck effect had occurred recently. The aim of the study was to discover the genetic structure of the
new variety, which would be important for the protection and utilization of the germplasm. In this study, by
analyzing the genetic variation of quality F; carp breeding populations a preliminary understanding of the genetic
structure of the population, and provide theoretical support for further breeding quality carp through.

Keywords Common carp, Quality breeding population, Quality trait, Microsatellite marker, Genetic structure,
Genetic distance
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BN 0.741 8; 25 B E&EER/MEN 0.540 5 K{E
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B 1 HLI1097 (A), HLIE69 (B)fL fSi3 14
Figure 1 Amplified loci of HLJ1097 (A), HLJE69 (B)

Table 1 The statistical information of microsatellite loci by PCR amplification

FE R e e ARG B A M A B WA P 2 EEEE
Locus A Ae Ho He PIC
HLJE69 8.000 0 3.850 4 0.8229 0.744 2 0.06 0.716 0
HLJ3954 6.000 0 44847 0.729 2 0.781 1 0.00 0.747 0
HLJ3999 6.000 0 34190 0.656 2 0.7112 0.00 0.663 0
HLJ3554 7.000 0 6.456 0 0.9375 0.849 5 0.04 0.8250
HLJ328 7.000 0 5.348 8 0.8333 0.817 3 0.00 0.788 0
HLJ3553 5.000 0 23817 0.583 3 0.5832 0.00 0.5470
HLJ2225 8.000 0 6.079 2 6.079 2 0.8399 0.48 0.816 0
HLJ2396 8.000 0 3.676 1 0.6354 0.7318 0.00 0.705 0
HLJ1211 6.000 0 33440 0.7917 0.704 6 0.00 0.654 0
HLJ3587 3.000 0 2.6052 0.468 8 0.619 4 0.01 0.540 0
HLJ2545 5.000 0 3.742°5 3.742 5 0.736 6 0.18 0.684 0
HLJ1097 5.000 0 45154 0.770 8 0.782 6 0.48 0.743 0
Ty 6.166 7 4.158 6 0.7517 0.7418 0.741 8

Average
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2 i HREAR F, SR DR A
Figure 2 Allele frequency distribution of quality carp F; breeding

population

1.4 HHIAL

Sof SRR TR TR 3% B R F BEAT SIS 4 A i
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Fo V47, Forb 3 AL R A 3 R B (p<0.01); 7E SMM
BT, 2 AT A5 25 5AE — R, L 1AM
R R 2 R 25 (p<0.01)
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X AT R AR I B AR Fy BN [R) 388 4% B 25 3k
1T AT B, 8% B 2 (D)VE A 0.147 9~0.709 7, °F
BIE R 0.442 5, Forh 3 AR AE 0.4~0.5 Z A EE A o A
PRI A ) 43%, BAR LR 4 Fios, MERERZE(E 3),
Bl BRI R A MR SR AR — RS b, Ho s 23 A4
NI S FEAS N 1~8 AR ZH

R 2 AR IR TR B RAR Fy BEA L 54
Table 2 Genetic-shift analysis of quality carp F; by different test

methods

KT RE R p [ECER R

Test method Heterozygosity excess (probability for one-tail test)
IAM TPM SMM

Fricke s 0.001** 0.001** 0.57

Sign test

PRICERRLEE 0000 ** 0.000 ** 0.06

Wilcoxon

K 3 F, i B BRI BN 7 B
Table 3 The bottleneck test analysis of F; breeding groups

FE K] B He
Locus

IAM
Heq p

TPM
Heq »p

SMM
Heq »p

HLJE69

HLJ3954
HLJ3999
HLJ3554
HLJ328

HLJ3553
HLJ2225
HLJ2396
HLJ1211
HLJ3587
HLJ2545
HLJ1097

0.744
0.781
0.711
0.850
0.817
0.583
0.840
0.732
0.705
0.619
0.767
0.783

0.621 0.196
0.519 0.015
0.525 0.103
0.576 0.000
0.584 0.003
0.464 0.315
0.620 0.002
0.626 0.239
0.522 0.127
0.288 0.028
0.464 0.024
0.458 0.000

0.719 0.468
0.623 0.025
0.625 0.248
0.677 0.000
0.670 0.011
0.560 0.496
0.717 0.009
0.713  0.496
0.622 0.261
0.367 0.035
0.569 0.050
0.557 0.002

0.788 0.177
0.718 0.139
0.716 0.384
0.755 0.000
0.755 0.089
0.651 0.178
0.791 0.108
0.790 0.107
0.715 0.360
0.473 0.063
0.661 0.165
0.657 0.010

T He: WG 5, Heq: MIEEPIREE; p: 1%
Note: He: Expected heterozygosity; Heq: Expected average het-
erozygosity; p: The probability

R A EE R Fy A A8 18 A% BE 3 70 A L
Table 4 Genetic distance distribution of quality carp F;

BAL IR EE B (%) BAL IR L 51 (%)
Genetic distance ~ Ratio (%)  Genetic distance  Ratio (%)
0.1~0.2 0.07 0.5~0.6 2493
0.2~0.3 2.98 0.6~0.7 2.87
0.3~0.4 24.71 0.7~0.8 0.03
0.4~0.5 43.45

Kl 3 BB F; UPGMA R
Figure 3 Individual UPGMA cluster of F; breeding groups
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