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Abstract With a view to making clear the mechanism of karyotype differentiation or speciation,
preserving endangered species, producing useful fishes, and others, I have been investigating about
karyotypes of hybrids in fishes.

The chromosomes of the hybrids between female rose bitteling Rhodeus ocellatus ocellatus from Oyama
in Japan and male flat bitterling Acheilognathus rhombeus from the Dongjin River, the Mongyong River
and the Han River in Korea were analyzed. Chromosome slides were prepared from the kidney cells of
parents or the embryo (from the early blastula stage to the gastrula stage) cells. R. o. ocellatus had 272=48
(8M + 20SM + 20ST). A. rhombeus from Dongjin River and Mongyong River had 27#=44 (14M + 14SM +
16ST), and that from Han River had 27=45 (13M + 14SM + 18ST).

In the embryos, metaphases with intermediate karyotype between parents and those with structural
chromosome aberration were recognized. Appearance frequencies of embryos or metaphase figures with
the structural chromosome aberration varied according to the locality of males used. Those were high
in the hybrid concerned with male A. rhombeus from the Dongjin River. And, those were rising after
the gastrula stage. It is presumed that at the about blastula stage the confusion in the cycle of division
between the cytoplasm from the female and the chromosome from the male was caused by some factors
and that brought the structural chromosome aberration. The investigation of these factors may lead to
finding the mechanism of the speciation.
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Fig. 1. Localities in South Korea. The Dongjin
River (A), the Mongyong River (B) and the Han
River (C).
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Fig. 2. The karyotype of Rhodeus ocellatus
ocellatus. 2n=48 (8M + 20SM + 20ST).
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Fig. 3. The karyotype of Acheilognathus rhombeus.
2n=44 (14M + 14SM + 16ST).
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Table 1. The distribution of the chromosomal numbers in the hybrid.

Embryo No Hybrid Time Number of Chromosome
) (h) 46 47  47(1A%) 48(1A%) 48(2A%*) 49(2A*) 50(4A*) SCA
1 8 17
2 8 1 1 2
3 9 5
4 9 5 1
5 10 2
6 10 1 1
7 rose bitterling (%) 16 1 1 2 1
8 X 17 4 1 6
9 flat bitterling (") 17 5
10 from 17 6 2
11 Dongjin River 17 11 5
12 17 9 2 1 3
13 17 5 2
14 23 10 1
15 23 13 3
16 23 1 4
17 23 About 30 chromosomes including some SCA
18 10 3
19 10 2
20 10 5
21 10 4
22 10 4
23 10 3
24 rose bitterling () 10 3
25 X 10 6
26 flat bitterling (") 17 17
27 from 17 10
28 Mongyong River 17 11
29 17 7
30 17 12
31 17 6 1
32 17 5 1
33 17 8 2
34 17 3
35 23 3
36 9 1
37 9 3
38 rose bitterling () 17 8
39 X 17 9 1
40 flat bitterling (&%) 17 5
41 from 17 3
42 Han River 17 6
43 17 10 2
44 17 17
45 17 11

Time (h): Time after fertilization. A*: Small acrocentric chromosome. SCA: Number of metaphase
figures including structural chromosome aberrations of the fragment, the dicentric chromosome and

ring chromosome.
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Fig. 4. The intermediate karyotype between
parents. This karyotype in the hybrid had 46
chromosomes (11M + 17SM + 18ST).
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Fig. 5. Three metaphase figures from the hybrid.
a: A metaphase figure with 47 chromosomes
(I0M + 17SM + 20ST).
intermediate between parents. b: A metaphase

This karyotype is

figure with 47 chromosomes including a small
acrocentric chromosome. An arrow indicates a
small acrocentric chromosome.

c: A metaphase figure in the no. 17 embryo.
Seven arrows indicate structural chromosome
aberrations.
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