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Abstrac:t The m cosate]lite Priners of g Pairs were used 10 study fenetic variatpn of the grass cap
( CtenoPharyngodon ideﬂa) n three progeny group:s YZ( Yangtze River $ X Zhujiang R ver g )’ YY
( Yangwe Rver § x Yangtze River §) and 7ZZ ( Zhujang River $ x Zhujang River §y  fon he
popujations of Yangtze R iver and Zhujang River The result su®ested the nunper of alkles generated fram
each locus ranged fram wo t0 sk at the eght assessed loci Which showed rich PolfmorPhism These

m crosate]fjte Priners could he used as 800d molecular markers {or the genetic vargtion study of he Lrass
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carps The nunper of effective a]}e]eS( NQ)’ ahserved heterozygosity( I—L)7

expected heterozygosiy ( Hc)

and popmomh ¢ nfomation content were a]]l e highest n YZ goup asp 811 L, 09843 0 6399
Q 559 8 resbectively Meamwhile 7ZZ 8oup had the lovestvalues 2 6751 0 8650 Q 6129 ando. 528 3
respectively The UPGMA and N ] trees based on genetic distince danonstrated thatyY?Z group was genetjca |y
near © YY 8oup F, and AMOVA analysis of a]] goups and Joci indicated that there was maoderate
divergence heween YY goup and Z7Z group The highest g&enete diversity that exised in YZ ndicatd this
hybrd had the high Potentia] pr furper preeding There was chvious divergence heween Yangiz R jver and

Zhujiang R ver populations of grass camp
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Tal 1 Seduence and annealing tenperature of g Pairs ofm jcrosate]lite Priners
(5 =3 (%)
o E CATACTTGTTCCACAGCCTICTC 60
03 R CATTCCTTCACCGTTGTATCAT
. E ATAGGCATGGAATGGACTG 60
04 R GCICCTGCTTATTTTATITACC
o E TATGGCCTIGATITA CATGCAAACTA 60
03 R TCATTCTGTGAGACCCACACCTCT
g E AATGCGTCGGTTTGGTTGAGT 58
08 R AGCGCTTACCTCGCCTGTTC
. E TGGCCITCACTACCATCACTT 60
» R AATGTCCCCACAATTCATAAAA
. E AATGCTTCCCATCTCACTGC 58
1o R TCAGAGCCACACCAACAATG
. E AACCCCCTCCATTCTIGTCT 60
12 R AGCCCATTCATTICTICTCTATIC
. E TGICCAGCTCTA CTGGGGTATG 60
13 R AAGGGGGATCCGCATCTGAC
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, YY , L1 )
2 ; ( Multi group
HardY-W einhe1g tesy , ( 2.
2 3 HardYW enperg
Tah 2 Genetic diversity and Chisquare vajJues of three groups
w3 b4 b5 98 9 cig ci2 95
N, 6 3 3 3 4 4 5 2 3 750
N, 35556 2394 23594 27609 28046 22489 44011 19991 2 8111
H. 07263 05822 05822 06445 06502 06481 07809 05050 06399
YZ H, 09583 1000 10000 09792 10000 09787 09792 09792 0 9843
Cor 06709 0484 04864 05639 05747 05851 07361 03749 05598
P 0 0 0 0 0 0 0 0 0
N, 5 3 3 4 4 4 5 2 37500
N. 33611 2081 23367 3222 30845 27874 3804 19991 28078
H, 07099 05257 05781 06976 06834 05612 07283 05050 06237
YY H, 06458 09792 09583 10000 0.9556 09167 1000 09792 09294
Gor 06486 04048 04783 06291 0.6125 04657 06749 03749 05361
P 03336 0 0 0 0 0 0 0 0. 0417
N, 4 4 3 3 3 3 5 2 33750
N. 25844 26392 25543 22058 24572 25464 44671 19459 26751
H, 06195 06276 06149 05524 0.5994 06138 07845 04912 06129
77 H, 09792 09792 09583 10000 0.2979 09362 095662 08333 08650
Cpr 05362 0531 05281 04439 (05183 05392 07392 03680 0 5283
P 0 0 0 0 0 0 0 0 0
N, 6 5 3 4 5 4 5 2 4.2500
Ne 37141 24186 26387 29081 31764 26006 44923 19904 2 9924
H. 07333 05888 06232 06584 0.6876 06177 07801 04993 0 6485
H, 0811 00981 09722 09931 07500 09437 09720 09306 09261
Gor 0682 05018 05462 0585 0.6370 05522 07421 03738 05782
P 0 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 18 19 20 21 22 23 24

8

8

F&g1

1

9 10 11 12

Ld
L I

9 10 11 12

11 12

3

M 13 14 15 16 17

M 13 14 15 16 17

%4
Electrophoret@®ram of ¢jg Jocus of3 groups
(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.ne

18 19 20 21

18 19 20 21

22 23 24

22 23 24



4 . ¥x 8 .
23 (Fa=0 047 1),
Nei s (P<a o1), 3
’ AMOVA 4
~ ( F\'l) 0 2
AMOVA 3, YY 77 5 2500,
(D=q 163 4), YZ ( B<a o). “
ep s
YY ( Di=0. 050 8), YZ .
77 (D= ( Dy UHRGMA  NJ
Q 104 4); YY 77 L YZ YY
(F.=a 086 0), YZ YY (2, :
(Fa=0 023 2), YZ 77
33 F- (F, ) Neis (Ds )
Tah 3 Pairwise Fsl estin ateS( ahove diagona) and genetic distance( below diagonal) am ong three groups
(Y2 (YY) (72
(Y2 00232 0. 047 1
(YY) 0050 8 0. 086 0
2 0104 4 0 1634
4 3
Tah 4 AMOVA analysis am ong three groups
(%)
2 31. 080 0 13628 5. 25
285 700. 365 2 457 42 HA. 75
287 731. 444 2 59370
[ YZ
| L Yy ) ’
UPGMA 7z 03
YZ )
L YY [28—29
NJ 77 D
23 UPGMA NJ
F& 2 UPGMA andN] cluster €raphs of free goups
3 (Ho,

[ 24— 2]

2992 4

[17]

04993 07801

2 (17

(Q 386 8 ~Q 681 5).

2 -6 B

4, 25,

[ 16]

[ 16]
2

(0.500 0 ~Q 802 7)



19

438
14 AMOVA ,
. : ( P<a o1),
, . Botstep 1% )
> >
: 7 ,
(Q 501 8 ~Q 742 1), 1 , .
(Q 373 8), i
> > s
. 3 .
>
(0 559 8) 2 (Q 536 1. Q 528 3),
[ 1] , NN [].
. , 1990 36 (3): 244—250
[2] Mallet] HYbrid speciaton| ] Naur 2007 46(15).
’ 279—283
3 ’ [3] Chevassusy HYbridization in fish[ J, Aduaculure j9g3
2 . 33 245262
, 5 [4] )
[]. , 2006, 13(1); 151—158
’ [5)
T 3 ’ ; (1. , 2007, 31(4) 532538
° [6] ScrbneKT PaeK S BarwanM [, Hybrdizaton i fr
’ 1 . eshwater ﬁshe§ a review of case studies and cyonuclear
1 me hads of bokgica] inference; | Review in Fish BiolgY
and Fisheries 2001, 1Q 293— 323
’ [7] Hulata G Geneticmanpujations n ajuacujure a review of
stock improvement hY classica] and modem 1echn010gieS[ ]
Genetica 2001 11k 155—173.
s [8] Mallet ] HYbrdizaton as an invasion of the genome[ j]
, o Trends in Ecol&y and Evolution 2005 20 (5); 229—
237.
Nei s (D, [9] . ,
UMGA  NJ 0 ’ [ 1. , 2008 14(11) 162—
164.
’ [ 10) Allendof FW, [eay R F SPwellP et a] The Poblems
o , with hybrids setting consewation guidelines| |, Trends in
. Ecop& andEvolution 2001, 16(11); 613— 622
. [ 11] SenananW KapuscinskiA R NaNakom ] eca] Genetic
[32) X RAPD33] mpacts of hybrid catfish faming Clariasmacocephalusd C
gariePinuy - on native catfish Populations in centa ] Thailand
K [ J. Aduacuure g4, 2335 167— 18
’ [ 12] Bakos] Gora $ Genetic improvanent of common caip strins
R , 2 using intmspecific hybrdiaton [ Jj, Aduaculure 1995
. N 129 183— 186
; o) [ 13] Hulata G A wmview of genetic inpovanent of the carmon
Nei s (D=0 163 4) o e A
lilef < crossbleedlng hybrid ization and selecnon[ J Aquacultur’e

( Fa=0_086 0)

[ 4]

1995 129 143—155
LiuZ J Cordes J I DNA marker technolgies and their



$x

439
aPplicatons i aquaculure genetics | Jj,  Aduaculure wutia [, ) lineages| ] = Adquaculure 200q 186 1—12
2004 238 1—37 [ 25] HuvetA BalabaudK BiemeN et a] Microsate]]ite an
[ 15] Dmity A ¢ BartH VolckaertF A M Microsatel]lites and alysis of g-hourold empryos reveals 1o Preferentia]
their genomic dislrﬂ)ulim’l evoluti(l} function  and ntaspecific fertilization heween cupped oysters (rassostrea
applications A rwview with specia] reference © fish gnetics gigas and Crasostrea angulata[ j] Marne Biotechnology
[ ]. Aduacujture 2006 255 1— 2. 2001 3 448—453
[ 16] , s R . [26] Yan]JP LuS] SunYID) eta] RAPD and micosae]]ie
[]. , 2006 27(2): analysis of diPloid &¥nogens fran allotetraploid hbrids of red
189— 196. Cruc jan calp( Carassjus auralug X common calp( CYprinus
[ 17] , , , carboy [ ], Aduaculure 2005 243 49—60
DNA ] . 2005 29(2): [ 27 , :
113— 119. 1. , 2007 31(3):
[ 18] [M. 2 411— 415
, 2007 475 [ 28] s s s
[ 19] LiJl, ZhuZY Warg G I, e a] [olaton and cha . R
mcterization of 17 Popmorphic m jcrosate [lites in grass camp 2008 15( 4): 585— 592
[]. Molecufar Ecology Notes 2007, 7 1114—1116 [ 9] , , ,
[20] NeiM Estination of averge hetewozgsity and genetic di [J. R
stance fran a gnal] numper of indiv'dua1S[ ] Gmelic;s 2008 26( 5): 777— 780
1978 89 583—590. [ 30] ; . . . 7
[ 21] Exco ffier I; Lava]q SchneiderS Arlequin ver 3 0 An
ntegrated softvare package for population genetics data [j. , 2008 29(5): 1—10
anaIYSiS[ J] Evolutonary BB oinfom atics ()n]ine’: 20035 1 [ 31] R s s . ﬁ? X 3
47— 50 [ .
[ 2] Bostnl) WhieR I, SohikM eta] Constuction ofa , 2009, 37(23): 11037—11039
genetic |inkagemap in man using restriction fragnent [ength [ 32] R R . . .
po pm orPh igms [ j]. The American Jouma] of Human . [ J
Genetics 1980 32 314— 331 , 1986, 10(4): 351—372
[ 23] NeiM Tajma F  TaemoY Accumcy of estinated Phy- [ 3] , R . RAPD
[€enetic trees fiom molecular data[ J Jouma] of Molecular [ J , 1998 5(1): 1—5
Evouton 1983 19 153—170 [ 3] BalbwF [ugonMouln N The estinaton of population
[ 4] Poeaux (; GwanardR BerrebiP Single and pint gene differentiation with miciosate]]jte markers [ _]] Molecular

egregation in ntaspecific hybrids of pown trout ( Samo

Ecobgy 2002, 11 155—165



