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Tab.1 Fertility rate,hatching rate and embryonic development of red crucian carp,common carp,
F, and F, hybrid fish of red crucian carp( ? ) x common carp( 3 )

#4 SZHREER/ % WAL A/ % T DL
sample fertility rate hatching rate seedling emergence
AR 08,7 473 S A T R 3K 80% , I R B IR
red crucian carp ' ' survival rate after hatching is as high as 80% and the fries grow normally.
g 08,7 36,2 R TG R RIS 80% , TR T IEH .
common carp ’ ’ survival rate after hatching is as high as 80% and the fries grow normally.
F 09 2 0.7 A AT R RIS 80% A AR
! ' ’ survival rate after hatching is as high as 80% and there are few abnormal fries.
B Fy JBUIR , BR Ak TE R4k, AR S A R B JEE B W JE , W T2 1 5 90% LA
F 0.0 6.0 bo o RN B AN B T RCA A AR (R B AME R ILIE 1) .
3 . .

abnormal embryo of F, hybrid fish accounting for over 90% ,they can not grow up to

be survival individuals( Fig.1).

(a) (b)

E1 8 F, FRRAEREEMEUE
(a) BHEH IR ; (b) BIEEEIEED .
Fig.1 Abnormal embryo of F, hybrid fish of

red crucian carp x common carp

(a) abnormal caudal end; (b) abnormal spine.
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Fig.2 The metaphase chromosome spreads in mitosis of embryo in red crucian carp,

common carp and F, hybrid fish of red crucian carp x common carp

(a) chromosome spreads of red crucian carp,2n =100; (b) chromosome spreads of common carp,2n =100; (c¢) chromosome spreads of

F, hybrid fish of red crucian carp x common carp,2n =100 ;Bar =3 pm.
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Tab.2 Distribution of chromosome number in
embryonic cells of F; hybrid fish

. Sy AU HEMBOT
KA d chromosome number distribution
sample pread o5 . 145~ 195~
number 100 150 200 300 =
F, IRAHEAG
mixed embryos 100 70 13 14 3

of F;

3 88 F, PR EEYE
(a) BN 100 Z; (b) Re@REN 150 %&; (o) Qe
TRECR 200 255 (d) Be@R%C 300 455 FRR =3 pm,

Fig.3 The metaphase chromosome spreads in

mitosis of embryo in F; hybrid fish of
red crucian carp x common carp
(a) chromosome number with 100 in mitosis; (b) chromosome
number with 150 in mitosis; (c¢) chromosome number with 200 in

mitosis; (d) chromosome number with 300 in mitosis;Bar =3 pm.
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Studies of chromosome sets in embryonic cell of hybrid fish of
red crucian crap( ? ) x common crap( & )

ZHANG Chun, LIU Shao-jun”, LI Tao, LIU Yun
(Key Laboratory of Protein Chemistry and Fish Developmental Biology of Education of China,

College of Life Sciences ,Hunan Normal University ,Changsha 410081, China)

Abstract ; In the catalog, the red crucian carp( Carassius auratus red var. ) with 100 chromsomes belongs to
the Cyprinidae, Cyprinidae subfamily, Carassius, with karyotype of 22m + 34sm + 22st + 22t; and the
common carp ( Cyprinus carpio L.) with 100 chromosomes belongs to the Cyprinidae, Cyprinidae
subfamily , Cyprinus , with karyotype of 22m + 34sm + 22st +22¢. The previous studies had indicated that the
first(F, ) and second generation ( F, ) of hybrid fish of red crucian carp ( ¢ ) x common carp ( & ) were
diploid,and F, hybrids could produce unreduced eggs and sperms, which mated each other to form fertile
allotetraploid hybrid fish(F,). In order to explore the pathway of polyploidy occurrence in distant crossing of
red crucian caip and common carp and the potential of producing unreduced gametes of F, hybrids, we
studied the chromosome in embryonic cell of F, and F, hybrid fish. The result showed that the F, embryo was
diploid, no haploid and polyploidy embryos were observed. While F, embryos showed 100,150,200 and
even 300 chromosomes,and it was inferred that the chromosomes number in germ cells of F, had doubled
one or more times,and the F, produced diploid and polyploidy gametes,which mated each other to form F,
embryos with different ploidy. Taken together,it was concluded that F, hybrids which come from crossing
parents with similar genome size and karyotype ,have not displayed polyploidization , while the diploid hybrid
progenies could produce unreduced gametes, they fertilized to form polyploidy fish in F,. The pathway
provided important guidance for the study of breeding polyploidy fish by distant crossing.

Key words: diploid hybrid; chromosomes in embryonic cell; unreduced gamete; distant crossing
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