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Abstract: Barbless Carp ( Cyprinus pellegrini) — which is endemic to lakes of Yunnan plateau is categorized
into the second grade in the list of China key protected animal species. Introgressive hybridization between
native Barbless Carp and exotic Common Carp ( C. carpio) has occurred extensively in Xingyun Lake. This
study assessed the genetic status of the Luosipu original population of Barbless Carp based on morphological

microsatellite and mitochondrial DNA analyses. Morphological analyses showed that all individuals of the
Luosipu Barbless Carp sample were strictly intermediate between reference samples of Barbless and Common
Carp. Factorial correspondence analysis of microsatellite data indicated that all individuals of the Luosipu
Barbless Carp sample fell in between reference samples of Barbless and Common Carp but were very near to
the former. Mitochondrial DNA analysis revealed that all individuals of the Luosipu Barbless Carp sample had
the mitochondrial DNA haplotypes of Common Carp. There was obvious inconsistency between nuclear and
mitochondrial genetic structures in Luosipu Barbless Carp sample. These results suggest that all individuals of
the Luosipu Barbless Carp sample are hybrids. Considering that the Luosipu Barbless Carp population may in
fact be a hybrid population a new captive breeding programme should be found for effectively conserving and

restoring Barbless Carp.
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Table 1 Samples used in morphological and molecular analyses

Number of individuals

Samples Sampling sites Sampling time DNA
Morphology Microsatellite mtDNA
. . 2003 19 19 9
Luosipu Barbless Carp Luosipu farm
. 1961 ~ 1963 51
Barbless Carp Xingyun Lake
b
. 2007 29
Barbless Carp Xingyun Lake
. 2003 2 2 2
Barbless Carp Xingyun Lake
i . 1956 ~ 1973 16
Common Carp Yangtze River
" . 1960 ~ 1965 35
Common Carp Yuanjiang River
. . 2005 33
Common Carp Yangtze River
b
. 2007 33
Common Carp Xingyun Lake
a. ; b. Yang 12 DNA
DNA DNA ; c.Tang " .

a. Museum specimens deposited in Institute of Hydrobiology and Kunming Institute of Zoology Chinese Academy of Sciences; b. The

individuals identified with Barbless Carp mtDNA or Common Carp mtDNA from the Xingyun Lake wild population collected in 2007 by Yang

et al. '* ; c. The individuals identified as pure Barbless Carp based on morphological and microsatellite analyses by Tang et al. ' .
o MFWO1. MFW04. MFW11. MFW12, MFW22 *°
1.2 2 CCA02.CCA24.CCA67.CCA72 " . PCR
( ) 25 ul 1 x PCR \0.2
33 o mmol/L dNTP. 0.2 pmol/L . 0.2
pmol /L ~0.5 U Tagq ( Biostar
° .33 13 International) 20 ~ 50 ng DNA. PCR
20 S G B IS 194C 5 min; 94°C 30 s
45 ~55C 40 s 72°C 40 s 35
0.01 mm. Past 1. 75b 72C 10 mino Sequi-
General GT Sequencing Cell ( BioRad) PCR
Statistica 7. 0 pBR322 DNA/ Msp 1
( principal o Genetix 4. 05
component analysis PCA) , Statistica 7.0
N ( factorial correspondence analysis FCA)
1.3 5°-TGCAT ATAAA AGAA( TC)
DNA. GCCTG GCATG3” 5-TCACC CCTGG CTCCC

9 : AAAGC CAG3~ " DNA
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Solid circles represent the Luosipu Barbless Carp sample; solid
triangles represent the museum specimens of Common Carp; solid
diamonds represent the museum specimens of Barbless Carp; open
diamonds represent the 2 pure Barbless Carp individuals from the

Xingyun Lake wild population collected in 2003.
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Table 2 Character loadings on the first two principal
components ( PC) of the size-adjusted data 4r
A
of morphometric characters N
1 2
Morphometric Principal Principal $ 2F
==
characters component 1 component 2 < .
DI ~0.024 0. 081 S 1f 4
- A A L
D2 -0.203 0.127 ] A A * o
o A ph 2 o
D3 -0.056 0. 609 = o0F A A N o g.
D4 -0.152 -0.344 hg B AaNe&
D5 -0.270 0.054 -1 a ¢
D6 -0.152 -0.084
D7 -0.147 0. 048 2 L 1 1 1 1 1 !
D8 0. 133 0.085 -1.4 -1.0 -0.6 70,2- 0.2 . 0.6 1.0 L4
Do 0. 247 0.038 Bl Axis 1(4.19%)
D10 0.180 -0.284 3
D11 0.177 0. 190
D12 —0.344 0.153 Fig. 3 Factorial correspondence analysis
D13 -0.227 0.114 of individual microsatellite genotypes
a~b -0.099 0. 055 2005
a~d -0.039 -0.019
a~c ~0.145 0.093 2003
a~e -0.109 -0.023 2 o
b~c -0.043 0.035 Solid circles represent the Luosipu Barbless Carp sample; solid
b~d 0.025 -0.014 . .
triangles represent the pure Common Carp sample collected in
b~e -0.015 -0.046
c~e —0.053 ~0.184 2005; open diamonds represent the 2 pure Barbless Carp
c~d 0.074 0. 060 individuals from the Xingyun Lake wild population collected in
d~e 0. 167 0.091 2003.
d~f 0.272 -0.099
d~g 0.203 -0.091 2.3 DNA 73
e~g 0. 197 -0.242
e~f 0. 205 ~0.031 DNA 452 bp 35
f~g 0.183 0. 091 23 R
f~h -0.324 -0.351
f~i -0. 141 -0.193 23 2 Clade
g ~0.075 0.006 10 Clade T 13
g~h 0.034 0.036
b~ 0. 243 0.070 Clade I ( 4) . Clade [ Clade 1II
(%) 9 - Yang 2
Percentage f)f variance 78.77 4.54 DNA 29 Clade T
explained
2
Yang " DNA
2.2 9 33 Clade [ Clade
CCA67 41 I Clade 1T
MFW22 6 DNA ( 4) .
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Gray represents the Luosipu Barbless Carp sample white and hatched respectively represent the individuals with Barbless Carp mtDNA and

the ones with Common Carp mtDNA from the Xingyun Lake wild population collected in 2007 black represents the 2 pure Barbless Carp

individuals from the Xingyun Lake wild population collected in 2003. Circle areas are proportional to numbers of individuals. Cross-bars on

connecting lines represent the number of mutational changes between the haplotypes. Number in circle represent the haplotype.
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