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Recent advances in cytogenetic techniques
have rendered it possible to obtain detailed
karyotypic data of approximately 300 species
which correspond to 1/5 of the existing cyprinid
fish (Ojima et al., 1972; Uyeno and Miller, 1973;
Cataudella et al., 1977; Gold and Avise, 1977;
Manna and Khuda-Bukhsh, 1977; Taki et al.,
1977; Arai, 1982; Lee et al., 1983; Li et al., 1983;
etc.). However, there is little information con-
cerning the fish along the Asian Continent,
where numerous species exist. The present
paper gives a detailed account of the karyotype
of nine species of Korean cyprinid fishes with
some karyosystematical discussions. An in-
vestigation into the karyotypes of two Japanese
species closely related to Korean fish was carried
out to add to these discussions.

Materials and methods

Localities and analytical population of the
various types of fish are summarized in Table
1. Chromosome preparations were made from
kindey tissue by the conventional air-drying
method. The karyotype analysis was carried

out on approximately 30 well-delineated met-
aphase plates per fish, in which no element
showed obscurity or overlapping. A morpho-
logical classification of the chromosomes was
made by Levan et al. (1964). Tentatively, the
chromosomes were grouped into three series, i.e.,
metacentric, submeta-subtelocentric and acro-
centric element, and aligned serially from larger
to smaller, respectively.

Results

Sarcocheilichthys czerskii (Berg) and S. vari-
egatus (Temminck et Schlegel) (Fig. 1 A, B): Dip-
loid chromosome number of S. czerskii was 50
and consisted of 9 pairs of metacentrics and 16
pairs of submeta-subtelocentrics. One of the
metacentric pairs (No. 1) was conspicuously
larger than all the other chromosomes. It
showed approximately twice the length of the
other metacentric chromosomes. The submeta-
subtelocentrics showed a serial variation in size.
The karyotypic pattern of S. variegatus showed
the same as that of S. czerskii. The largest
metacentric pair observed in both species was
recognized as the characteristic marker chromo-
some in this genus.

Phoxinus phoxinus (Linnaeus) and Moroco
Jjouyi (Jordan et Snyder) (Fig. 2 A, B): P. phoxinus
had 50 diploid chromosomes consisting of 5
pairs of metacentrics, 17 pairs of submeta-sub-

Table 1. Specification of fishes used for analysis.
— -
Spacies Japanega(lin(% rean) Locality QNo.gof s%&;cll(rrl]‘lg\r; i

Sarcocheilichthys czerskii Kouraihigai (Fa7]) 11 1 1
Sarcocheilichthys variegatus Higai v 3
Phoxinus phoxinus Himehaya (ol $X2.1)]) 1I 1 2
Moroco jouyi Takahaya \'% 5 5
Acheilognathus rhombeus Kanehira (*¢=}2]) I 2 1
Hemibarbus longirostris Zunaganigoi (3re}=}) 111 1 1
Gonoprokopterus mylodon Yagatanigoi (¢ 2x|) 11 2
Coreoleuciscus splendidus Yagatamugitsuku (4] =]) I 3
Microphysogobio longidorsalis Hotatekobukurokamatsuka (=} 7} A}2]) I 3
Microphysogobio yaluensis Munaitakamatsuka (Z-u}x}) I 1 1
Gobiobotia brevibarba Samegashira (£4}e]) 1 2

*I. The Han River, Yeongweol-gun, Gangweon-do (LA %, L EERMERE=F8).

II. The Han River, Jeongseon-gun, Gangweod-do (#iL/Kk%, {LEEEEMEEE=8E).

ITII. The Geum River, Nonsan-gun, Chungcheongnam-do (#/L/Kk%, BB ERUBMALERITFR).

IV. The Yoshii River, Okayama prefecture, Japan.

V. The Kikuchi River, Kumamoto Prefecture, Japan.
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Fig. 1. Karyotypes of A) Sarcocheilichthys czerskii and B) S. variegatus.

telocentrics and 3 pairs of acrocentrics. The
metacentric paris showed a little variation in
size when compared against each other. The
submeta-subtelocentric pairs showed a gradual
variation in size and the largest corresponded
to twice the size of the smallest. The largest
acrocentric pair (No. 23) was conspicuously ob-
served on the metaphase plates, and the chro-
mosomes was 1.5 times as long as the other
acrocentrics. The karyotype of M. jouyi was
regarded as identical with that of P. phoxinus.
Acheilognathus  rhombeus  (Temminck et
Schlegel) (Fig. 2C): The diploid chromosome
number was 44 with 5 pairs of metacentrics,
10 pairs of submeta-subtelocentrics and 7 pairs
of acrocentrics. The largest acrocentric pair
(No. 16) had minute short arms and satellites.
Hemibarbus longirostris (Regan) (Fig. 3A):

The chromosome number was 50 in the diploid,
characterized by 8 pairs of metacentrics, 14 pairs
submeta-subtelocentrics and 3 pairs of acrocen-
trics. The metacentric pairs were approximately
the same size as each other; however, the sub-
meta-subtelocentric pairs showed a gradual vari-
ation in size. The large chromosomes were
1.5 times as long as the small ones. Satellites
were observed in one pair (No. 14) of sub-
meta-subtelocentric series.

Gonoprokopterus mylodon (Berg) (Fig. 3B):
The diploid chromosome number was 50 with
6 pairs of metacentrics, 14 pairs of submeta-
subtelocentrics and 5 pairs of acrocentrics.
Among them, Nos. 7, 8 and 21 were distinguish-
able from the others by their large size. The
acrocentric pair (No. 23) was observed to have
satellites.
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Fig. 2. Karyotypes of A) Phoxinus phoxinus, B) Moroco jouyi and C) Acheilognathus rhombeus.

Coreoleuciscus splendidus Mori (Fig. 3C): pair (No. 9).
The chromosome number was 50 in the dip- Microphysogobio longidorsalis Mori, M. yalu-
loid each having short arms, consisting of 7 ensis Mori and Gobiobotia brevibarba Mori (Fig.
pairs of metacentrics, 15 pairs of submeta- 4 A-C): The diploid chromsome number of
subtelocentrics and 3 pairs of acrocentrics. M. longidorsalis was 50, consisting of 9 pairs of
Satellites were observed in a large submetacentric metacentrics and 16 pairs of submetacentric-
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Fig. 3. Karyotypes of A) Hemibarbus longirostris, B) Gonoprokopterus mylodon and C) Coreoleuciscus
splendidus.
subtelocentrics. The metacentric pairs showed yaluensis was similar to that of the M. longidorsa-
a serial variation in size, however, the submeta- lis. However, in particular, the largest pair (No.
subtelocentric pairs had a wide variation. The 10) of the second series of this species was sub-
largest chromosome was approximately 3 times metacentric, while that of the former species was
as large as the smallest. The karyotype of M. subtelocentric. The karyotype of G. brevibarba

341 —



BN Japan. J. Ichthyol. 31(3), 1984

m X& LS x:. :u& xx xx x.x xu

1 2
Aa smst /\ bc\ M\ xx o‘h\
9 11-'12,,13,14
AR AA AA,__I& AR AA XA KA
15 16 ‘17 .18 19 20 21 22

25 .

<
ot

LI D TSR S N 7 13
X .‘} smst ‘ 6 36 .-

TR T T T

ST RS
3% &k

=
P 3w

[ 2 J

v oasaw B
m XL BE AT s
s S JF 4R BE 2 FE KL

I TRININI TRy
a 4L 0N AN 40 L 6

Fig. 4. Karyotypes of A) Microphysogobio longidorsalis, B) M. yoluensis and C) Gobiobotia brevibarba.

was quite different from the above mentioned

two species. It consisted of 50 diploid chromo- Discussion

somes including 4 pairs of acrocentrics, with 6 The karyotypes of 4. rhombeus, H. longirostris,
pairs of metacentrics and 15 pairs of submeta- C. splendidus, M. longidorsalis and M. yaluensis
subtelocentrics. that appeared in this paper have already been
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revealed by Korean workers (Kang and Park,
1973; Lee, 1983; Lee et al., 1983). Also, the
karyotypes of P. phoxinus and A. rhombeus have
been reported in Yugoslavia (Berberovic and
Sofradzija, 1974) and Japan (Ojima et al., 1973)
respectively. In comparison with those reports,
the karyotypes revealed here coincided with them
in chromosome number, while differing some-
what regarding the chromosome complement.
These differences in the complements are prob-
ably due to a personal interpretation of the arm
ratio, so far as can be seen from the photographs
of the chromosomes supplied in these papers.
The Korean S. czerskii and the Japanese .S.
variegatus bear a close relationship to each other.
In the present paper, it was proved karyosys-
tematically. The karyotype of P. phoxinus was
closely similar to that of M. jouyi. The karyo-
type of the two Japanese species, Moroco stein-
dachneri (Sauvage) and M. percnurus sachalinen-
sis (Breg) were identical with that of M. jouyi
(unpublished data). In addition, the karyotype
of the two Korean species, Moroco oxycephalus
(Bleeker) and M. lagowskii (Dybowski) (Kang
and Park, 1973) were considered to be identical
with that of the Japanese Moroco. These results
support that genus Moroco Jordan et Hubbs
could be included in the genus Phoxinus Agassiz,
karyosystematically.

It has so far been reported that some fishes
belonging to the order Cypriniformes have un-
dergone a polyploid evolution, showing a dip-
loid-tetraploid relationship (Ohno et al., 1967;
Uyeno and Smith, 1972; Ueno et al., 1980;
Khuda-Bukhsh, 1982; etc.). All fish belonging
to the Cyprinidae dealt with in this paper were
of the diploid-type. Gobiobotine fish are a
special group having intermediate morphologi-
cal characteristics between the Cyprinidae and
the Cobitididae. The karyotypes of cyprinid
fishes are generally constructed by more biarmed
chromosomes than monoarmed ones, while in
almost all the species of cobitidid fish the chro-
mosome complements consist of more mono-
armed chromsomes than biramed ones (Hito-
tsumachi et al., 1969; Ueno et al., 1980; etc.).
The Korean Cyprinidae showed the same in
their general pattern of karyotypes, while those of
the Gobiobotinae were more closely similar to
the Cyprinidae than the Cobitididae. In this
study, neither inter-individual polymorphism

nor heteromorpic chromosomes were observed.
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