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Tab. 1 The codes and sequences of primers and amplification results
(5-3) Amplified bands (3-3) Amplified bands
Primer Sequence(5-3) Primer Sequence( 5-3)
GYF; GYF} GYF, GYF,
OPK07 AGCGAGCAAG 4—5 2—5 OPPO7 GT'CCATGCCA 5
OPKO08 GAACACTGGG 5 5 OPPY GTGGTCCGCA 5
OPK12 TGGCCCTCAC 4 1 OPP11 AACGCGTCGG 1—2 5
OPK17 CCCAGCTGTG 5 5 OPP12 AAGGGCGAGT 6 6
0PQ06 GAGCGCCITG 8—10 1—2 OPP13 GGAGTGCCTC 4
0PQ09 GGCTAACCGA 3—4 3—4 OPP14 CCAGCCGAAC 7 7
OPQI 1 TCTCCGCAAC 1—2 2 OPPI5 TGACCCGCCT 6—8
0PP02 TCGGCACGCA 7 7 OPP16 CCAAGCTGCC 10 10
OPP03 CTGATACGCC 1 2 OPP17 TGACCCGCCT 7 7—8
OPP04 GTGT CTCAGG 2-5 5 OPP18 GGCTTGGCCT 5
OPP06 GIGGGCTGAC 6 OPP19 GGGAAGGACA 6
Total bands 3 B 64 36
ra. GYFy: Means gynogenetic Fj progeny of silver, carp; b GYF,: Means gynogenetic F, pogeny of silver carp
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Fig.1  RAPD amplification results in gynogenetic I, progeny of silver

cawp generated by different primers A was gererated by OPP 17 primer and
Bwas generdaed by OPP11 primer
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(Ho) 0. 062
9. 74 % RAPD
, 18
GYF, 0. 9459 ,
0.9956, 0.9724; 3
? (YR ARD 0. 9688; GYF
A OPKO07 ;B OPP11
Fi. 2 RAPD amplification resulls in gymgenetic F progeny of silver ’ ’ CYF)
carp generated by different primers GYF?
A was generated by OPKO7 primer and B was generated by OPP11 primer 3 3
, 15 :GYF2 I
2.2 (GYF1  GYF2) GYF 11 1,
2 GYF, 7 , 0.9773
GYF> 4 15 0.9615—1. 0,
(Ho) (P), 0. B52, 0.015,
, GYF1 (Ho) , GYF (GYFy) ,
0.175, (P) 13.68% ; GYF, , ,
2
Tab.2 Index of genetic diversiy(Ho) and poportion of polymorphic loci (P) in Gymogenetic siver carp
(H) (P)
Gynogenetic Index of genetic diversity (H,) and proportion of polymorphic loci ( P)
Average
silver carp OPK07 OPPO4 OPP11 OPP17 0PQO6 0PQO9 oPQ11
- 0 301 0. 407 0.451 0.569 1.175 0. 687 0. 451 0. 175
: (20. 00) (60.00) (12.50) (12. 50) (45. 45) (50.00) (100. 00) (13.68)
- 0.309 0.0 0.00 0.270 0. 124 0. 227 0.00 0. 062
(60. 00) 0.0 0.00 (11.11) (50. 00) (25.00) 0.00 (9.74)
1. (P) Numbers of the blank in the table mean propartion of polymorphic bei( P) ;
2. Average including all Primer
2.3 RAPD
44 (GYF2)
RAPD , 2
(OPP12 OPMO1)
, 42 DNA
10 (OPPO2 OPPO3 OPP17 OPP18 i
OPQ04 OPK19 OPK20 OPNO7 OPM14 OPM18) P
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Fig. 3 RAPD tested result of hetaology genetic matter of gynogenetic
F,progenies of silver caip by OPP3 primer
12 (OPP7 OPP17 OPP18 OPQ11 OPQ17 1. silver cap parent 2 gynogenetic F, progeny of silver carp 3. male
OPK0O4 ) 1—2 (GYF») carp Arrow indicaes alke band beween gynogenetic F, or F3 progenies

DNA , 27.3%

of siver carp and male cap
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3 RAPD 15 GYR
Tab. 3 Gendic similarity and genetic distance of 15 individuak of gynogenetic silver camp( GYF,) based on RAPD analyss

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 \ . 9760 . %69 L9923 .9618 .99 . 9699 . 9%P .93 L9699 L9609 .99 . 9699 . HPB . %21
2 .0231 \ L9773 9846 .9769 .9773  .9773  .9173 . B46 9773 .9713 .9773 L9773 . R46 . 984T
3 .001 L0227 \ 97713 9848 1.000  1.000  1.000 L9773 1.000  1.000 1.000 1.000 .9773 .9925
4 .0077 .04 L0227 \ .9615  .9773  .9773 . 9773 1. 000 9713 97713 .9713 . 9773 1.000 . 9695
5 .0382 .0231 L0152 .0385 \ L9848 . 9848 . BB L9773 L0848 .98 .98 . 9848 . 9773 . 9771
6 .001 L0227 . 0000 .0227 . 0152 \ 1.000  1.000 L9773 1.000  1.000 1.000 1.000 .9773 .9925
7 .0301 L0227 . 0000 .0227  .0152 . 0000 \ 1. 000 L9773 1.000  1.000 1.000 1.000 .9773 .9925
8§ .0077 .27 . 0000 .0227  .0152  .0000 .0000 \ L9173 1.000  1.000 1.000  1.000  .9773 .9925
9 .0301 L0154 L0227 .0000 .07 .07 .0227 .2 \ 9713 .9773  .97T13  .9773 . 9773 . 9695
10 . 0301 . 0227 . 0000 .0227  .0152  .0000  .0000  .000O0 L0227 \ 1.000 1.000 1.000 .9773 .9925
1 . 001 .27 . 0000 .0227  .0152  .0000  .0000  .0000 L0227 .0000 \ 1.000  1.000 .9773 .9925
12 .0301 L0227 . 0000 .0227  .0152  .0000  .0000 . (0000 L0227 .0000 . 0000 \ 1.000  .9773 .925
13 .0301 . 0227 . 0000 .0227  .0152  .0000  .0000  .0000 L0227 .0000  .0000 .0000 \ L9773 9925

4 .0077 0154 L0227 L0227 .07 .07 .0227 .22 L0000  .0227 .07 .07 @ .0227 \ . 9695

15 .079 .0153 .075 L0305 .029 .0075 .0075 .0075 L0305 .0075  .0075  .0075  .0075  .(0305 \

s ,1—15 GYF,1—15
Notes: Above diagonal is genetic smilarity and below diagonal is genetic digance 1 —15 was NO. of gynogenetic F, progeny in silver carp.
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GENETIC DIVERSITY OF ARTIFICIAL GYNOGENETIC SILVER CARP AND
RAPD ANALYSIS OF INCORPORATION OF HETEROLOGOUS GENETIC
MATERIALS IN GYNOGENETIC PROGENY

70U Gur Wei, PAN Guang Bi, WANG Deng-Qiang, Deng Huai and LUO Xiang Zhong
(Key Lab o Freshwater Fish Germplasm Resources and Biotechnology by Minustry of Agriaulture, Yangize Rwer Fisheries Research

Insiitute, Jingzhou 434000)

Abstract: Silver carp(Hypghthamichthys molitrix ) is one of the most important fresh water farmed fish in China. The
seedings of silver carp for aquaculture have come from the Yangize River because germplasm resources of silver carp is sur
perior to those from other rivers. But advanced biological characteristics for aquaculture germplasm of silver carp was obr
viously decreased during past years afier multigenerations artificial propagation. Their growth became slowly and ability of
antidisease reduced. Therefore, it is necessary to breed new strain or variety of silver carp by selecting breeding. Artifr
cially induced fish gynogenesis is one of major manners of selecting breeding. In the present study, gynogenesis of one ir
dividual of silver carp from the Yangtze River was induced by heterologous sperms in 1987. We had gained artificial
gynogenetic silver carp of two continued generations for ten years. Genetic diversities were analyzed in artificial gyno
genetic silver carp in continued two generations, and incorporation of heterologous genetic materials in gynogenetic proge
nies was studied by RAPD. The results showed that genetic similarity of individuals was 0. 945 —0. 995 among 18 indr
viduals of gynogenetic 'y progenies by 23 different primers, the average was 0. 972. The average of proportion of polymor
phic loci was 13.68% in gynogenetic Fi progenies. Index of genetic diversily in gynogenetic Fi progenies was 0. 175.
There were no significant difference in genetic diversity between common artificial propagated silver carp and gynogenetic
Fi progeny. Genetic similarity of individuals was 0.961 —1. 00 among 15 individuals of gynogenetic F> progenies by 15
different primers, the average was 0. 9852. The average of proportion of polymorphic loci was 9. 74% among them. Index
of genetic diversity in gynogenetic F2 progeny was only 0. 062. A ccording to the genetic similarity and distance, 15 indr
viduals of gynogenetic F» progeny were approximately divided into two strains. The genetic similarity was 1. 00 among
strain, the genetic similarity was 0. 9773 between two strains. The experiment showed that genetic diversity of gynogenetic
F> progeny was significantly decreased after two continued generation gynogenesis. Individuals from gynogenetic F> proge
ny of silver carp, common silver carp in the Yangtze River and male common carp( Gyprinus campio L. ) were analyzed us
ing RAPD by 44 different primers. The results indicated that clear RAPD bands were all produced among 42 primers ex
cept 2 primers. There were a few alike RAPD special bands that were detected in gynogenetic silver carp and male conr
mon carp among 10 primers, but not detected in common silver carp of the Yangtze River. In addition, there were exchr
sive RAPD bands in gynogenetic silver carp among the other 12 primers. Therefore, it was obvious that heterlogous genetic

material had been entered gynogenetic silver carp.

Key words: Gynogenetic silver carp; Genetic diversity; RAPD; Heterologous genetic material



