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The Karyotype of the Cyprinid Fish
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The cyprinid subfamily Leuciscinae, highly speci-
ose in Europe and North America, is not so diver-
sified in East Asian freshwater fish fauna (Binires-
cu, 1972). Various authors (e.g. Wu, 1964) listed
many genera for this cyprinid group in this region.
From a karyological point of view, however, only
species of genera such as Tribolodon, Moroco and
Phoxinus (Ojima et al., 1972; Itoh and Niiyama,
1972; Ueno and Ojima, 1984) show characteristics
typical of European leuciscine cyprinids, i.e., diploid
chromosome number 2n=>50 and some characteris-
tic “marker” elements (reviewed e.g. by Vasiljev,
1985). Other East Asian leuciscine genera, such as
Ctenopharyngodon, Mylopharodon, Elopichthys and
Luciobrama, etc., differ from Tribolodon, Moroco
and Phoxinus in both 2n values and karyotype mor-
phology (reviewed e.g. by Arai, 1982; Yu et al.,
1987). This situation may indicate that the Leucis-
cinae as a group does not reflect actual evolutionary
relationships and that the understanding of karyo-
type differentiation within the Leuciscinae is in-
complete.
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Pseudaspius leptocephalus (Pallas), listed in the
subfamily Leuciscinae, is endemic throughout the
Amur R. basin (Berg, 1948) and, as far as I know,
has not yet been karyotyped. The present report
deals with the karyotype description of this species.

Material and methods

One female of Pseudaspius leptocephalus, 482 mm
SL, was collected in the Barch R., tributary of the
Onon R., Batshi-reed District, upper Amur R. basin
in Northeastern Mongolia. The specimen (No.
7881) is deposited in the collections of the Institute
of Systematic and Ecological Biology, Czechoslovak
Academy of Sciences, Brno, Czechoslovakia. Chro-
mosome preparations of this P. leptocephalus speci-
men were made in the field according to the proce-
dure described by Rab and Roth (1988). Classifi-
cation of chromosomes followed that of Levan et al.
(1964).

Results

The diploid chromosome number of the specimen
examined was 2n=50. The karyotype was composed
of 7 pairs of metacentric (m), 13 pairs of submeta-
centric (sm) to nearly subtelocentric (st) and 5 pairs
of st— to acrocentric (a) chromosomes. Therefore
the chromosome arm number (NF value) equaled
90. The first st chromosome pair is the largest in the
complement (Fig. 1).
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Fig. 1. Karyotype of female Pseudaspius leptocephalus.

Large st—a marker pair is denoted by arrow. m,

metacentric; sm, submetacentric; st, subtelocentric; a, acrocentric chromosomes. Bar indicates 5 um.
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Table 1. Karyotype characteristics of some “aspinine” cyprinids, following Howes (1984).

Haploid karyotype

Species 2n characteristics Reference
Elopichthys bambusa 48 Sm+12sm+6st+ la Li et al., 1985
Luciobrama macrocephalus 48 6m-+ 11sm+ 6st+ la Li et al., 1985
Aspius aspius 50 7m+ 14sm +4st-a Rab et al., 1990
Pseudaspius leptocephalus 50 Tm+ 13sm+ Sst-a This report

karyotypes of P. leptocephalus and A. aspius on one
Discussion hand and L. macrocephalus and E. bambusa on the

Eurasian leuciscine cyprinids of many genera such
as Alburnus, Alburnoides, Abramis, Aspius, Blicca,
Leucaspius, Leuciscus, Phoxinus, Rutilus, Scardinius,
Vimba, etc., are characterized by both 2n=50 and
very similar karyotypes comprising 6-8 pairs of m,
12-16 pairs of sm, and 3-5 pairs of st—a elements
with the largest pair characteristically included in the
lattermost category (Vasiljev, 1985; Collares-
Pereira, 1985; Arefjev and Karnauchov, 1989; Rab
and Roth, 1989; Suzuki, 1989; Rab et al., 1990). It
is well known that karyotypes of cyprinids are char-
acterized by the presence of small elements with
their centromere position ranging gradually from
median to nearly terminal. This fact, as well as the
effect of chromosome arm contraction during mitosis
due to temporal and dose colchicine treatment make
difficult the precise assignment of some chromo-
somes to particular categories. Even so, although
chromosome slides prepared under difficult field
conditions are of indifferent quality, the karyotype
characteristics of P. leptocephalus were the same as
found in most European leuciscine cyprinids.

Analyzing the skeletal morphology of “aspinine”
cyprinids, Howes (1984) assumed that the sister
group of the monotypic genus Pseudaspius was a
group comprised of the genera Luciobrama and
Aspiolucius, with the sister group of these three
genera being Aspius and Elopichthys. Recently,
Béndrescu (1990) expressed the same opinion, but
Bogutskaya (1990) assumed that “aspinine” cypri-
nids could be divided into three tribes; the tribe
Pseudaspinini in which Pseudaspius is most closely
related to Oreoleuciscus and a little more distantly to
Tribolodon, the Elopichthyini including Elopichthys,
and the Aspinini comprising Aspius and Aspiolucius.

Karyotypes of Aspiolucius species are unknown at
present. The karyotype characteristics of the Elop-
ichthyini and the Aspinini of Bogutskaya (1990)
are given in Table 1. This comparison shows that

other are undoubtedly closer to each other than
could be assumed from the relationships hypothesiz-
ed by both Howes (1984) and Bogutskaya (1990).
On the other hand, Giemsa-stained karyotypes of
four species displayed certain similarities (the similar
ratios between numbers of chromosomes in particu-
lar categories and the presence of the large st—a
chromosome pair), though actual interspecies chro-
mosomal homologies could be identified only on the
basis of chromosome banding techniques. Banding
studies have not been done for these four species.
With respect to the Pseudaspini of Bogutskaya
(1990), the karyotypes are known for Tribolodon
ezoe and T. hakonensis (2n=50) (Ojima et al., 1972;
Itoh and Niiyama, 1972), and Oreoleuciscus pewzowi
and O. potanini (2n=48) (Vasiljev, 1980). These
karyological differences in Tribolodon and Oreoleu-
ciscus may be similar to the situation described
above.
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v IWVARKEIEILET O 7 £ — VIIKFR EFRIED SHRE
& N7z Pseudaspius leptocephalus 1 2 (%) OHRBEAISEIE SO
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