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Abstract

The karyotypes of seven species of cyprinid fishes in Thailand are as follows: Cirrhinus jullieni,

2n=50, NF=90, NORs on 2 acrocentrics; C. mrigala, 2n =50, NF =72; Osteochilus waandersi, 2n =50,
NF =92, NORs on 2 submetacentrics; Cyclocheilichthys enoplos, 2n=150, NF=90, NORs on 2 sub-
metacentrics and 2 acrocentrics; Labeo rohita, 2n=50, NF =280, NORs on 2 submetacentrics; Tor soro,

2n=100, NF=144; Puntioplites proctozysron, 2n=>50, NF=76.

The karyotype of Puntioplites proc-

tozysron, the first report for the genus, suggests that P. proctozysron is more closely related to Puntius than

to Procypris, Cyprinus, Carassioides, or Carassius.

There are many genera and species of the family
Cyprinidae in South-East Asia for which the system-
atic positions are vague. Because comparative kar-
yology has become a useful tool in fish systematic
studies (Arai, 1982; Buth et al., 1991), the intention
of clarifying the systematics and zoogeography of
cyprinid fishes in Thailand has resulted in the karyo-
types of 7 genera and 13 species of the Cyprinidae
being reported to date (Magtoon and Arai, 1989,
1990; Arai and Magtoon, 1991). Recently, the chro-
mosomes of seven further cyprinid species from Thai-
land were examined, viz. Cirrhinus jullieni Sauvage,
1878, C. mrigala (Hamilton, 1822), Osteochilus
waandersi (Bleeker, 1852), Cyclocheilichthys enoplos
Bleeker, 1850, Labeo rohita (Hamilton, 1822), Tor
soro (Valenciennes, 1842), and Puntioplites procto-
zysron (Bleeker, 1865). In addition, the nucleolus

organizer regions (NORs) of four species were ex-
amined.

Materials and Methods

Collection localities and some morphological char-
acters of the specimens used are shown in Table 1.
Chromosome preparation followed Ojima and Kuri-
shita (1980). For detection of NORs, slides were
stained following Howell and Black (1980). Classi-
fication of chromosomes follows Levan et al. (1964).
Metacentrics (M) and submetacentrics (SM) are
described as two-arm chromosomes, and sub-
telocentrics (ST) and acrocentrics (A) as one-arm
chromosomes.

Table 1. Morphological characters and collection localities of specimens used in this study

Species No. of fishes SL (mm)  Dorsal rays Anal rays Localities
Cirrhinus jullieni 3 93.7-105.0 iv, 8 iv, 5 Uthai Thani Prov.
C. mrigala 1 62.2 iv, 12 iii, 5 Ayuthaya Prov.
Osteochilus waandersi 1 93.0 iv, 11 iii, 5 Kanchana Buri Prov.
Labeo rohita 2 65.0-87.7 iv, 12-13 iii, 5 Ayuthaya Prov.
Cyclocheilichthys enoplos 1 66.0 iv, 8 iii, 5 Uthai Thani Prov.
Puntioplites proctozysron 4 42.3-128.1 iv, 8 iii, 5 Uthai Thani Prov.
Tor soro 2 72.0-110.0 iv, 8-9 iii, 5 Kanchana Buri Prov.
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Fig. 1. Mitotic metaphase chromosomes and karyotypes of A, C) Cirrhinus jullieni and B, D) Osteochilus
waandersi. Each scale indicates 5um.

Results centric, 14 submetacentric, 4 subtelocentric, and 6
acrocentric chromosomes. The arm number was 90.
Cirrhinus jullieni (Fig. 1A, C) NORs were found as small, dot-like blocks on the
terminal regions of an acrocentric chromosome pair
As shown in Table 2, the diploid chromosome (Fig. 5A).
number was 50. The karyotype comprised 26 meta-
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Fig. 2. Mitotic metaphase chromosomes and karyotypes of A, C) Cyclocheilichthys enoplos and B, D) Labeo
rohita. Each scale indicates Sum.

Table 2. Frequency distributions of diploid chromosome counts

2n

Species Total
46 47 48 49 50 51 eeeee- 75 79 83 87 90 97 100
Cirrhinus jullieni 4 8 25 37
Cirrhinus mrigala 9 9
Osteochilus waandersi 1 1 1 8 11
Labeo rohita 3 12 2 28 1 46
Cyclocheilichthys enoplos 2 16 18
Puntioplites proctozysron 3 1 8 21 33
Tor soro 1 1 1 2 1 1 7 14
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Fig. 4. Mitotic metaphase chromosomes and karyotypes of A, B) Puntioplites proctozysron and C, D) Cirrhinus

mrigala. Each scale indicates 5um.

Cirrhinus mrigala (Fig. 4C, D)

The diploid chromosome number was 50 (Table
2). The karyotype comprised 10 metacentric, 12
submetacentric, 10 subtelocentric, and 18 acro-
centric chromosomes. The arm number was 72.

Osteochilus waandersi (Fig. 1B, D)

The diploid chromosome number was 50 (Table
2). The karyotype comprised 18 metacentric, 24
submetacentric, 4 subtelocentric, and 4 acrocentric
chromosomes. The arm number was 92. NORs
were found on the short arms of a submetacentric
chromosome pair (Fig. 5B).

Cyclocheilichthys enoplos (Fig. 2A, C)

The diploid chromosome number was 50 (Table

2). The karyotype comprised 10 metacentric, 30
submetacentric, 4 subtelocentric, and 6 acrocentric
chromosomes. The arm number was 90. NORs
were found on a submetacentric and an acrocentric
chromosome pair (Fig. 5C).

Labeo rohita (Fig. 2B, D)

The diploid chromosome number was 50 (Table
2). The karyotype comprised 14 metacentric, 16
submetacentric, 8 subtelocentric, and 12 acrocentric
chromosomes. The arm number was 80. NORs
were found on a submetacentric chromosome pair
(Fig. 5D).

Tor soro (Fig. 3A, B)

The diploid chromosome number was 100 (Table
2). The karyotype comprised 24 metacentric, 20
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Fig. 5. Metaphase figures and NORs in A) Cirrhinus jullieni; B) Osteochilus waandersi; C) Cyclocheilichthys

enoplos; D) Labeo rohita. Arrows indicate NORs.

submetacentric, 6 subtelocentric, and 50 acrocentric
chromosomes. The arm number was 144.

Puntioplites proctozysron (Fig. 4A, B)

The diploid chromosome number was 50 (Table
2). The karyotype comprised 16 metacentric, 10
submetacentric, and 24 acrocentric chromosomes.
The arm number was 76.

Discussion
Excepting for Cirrhinus mrigala (see Rishi, 1981)

and Labeo rohita (see Gui et al.,, 1986; Rishi and
Mandhan, 1990), the karyotypes of the above species

are reported here for the first time. Localization of
the NORs of 4 of the species are also apparently
reported for the first time. NORs of fishes were
included in Takai and Ojima (1986) and Aref’yev
(1990), but because those of cyprinid fishes from
South-East Asia have not been reported, a phyloge-
netic analysis of such cannot be made here.

The diploid chromosome numbers of Cirrhinus
Jjullieni and C. mrigala were the same, 2n=50, but
the species differed in the arm number, i.e., NF=90
in C. jullieni and NF=72 in C. mrigala. The karyo-
type of C. mrigala from India, reported by Rishi
(1981), differed from that found in the present study
in the arm number, i.e., NF=72 from Thailand vs.
NF=64 from India. Such a difference may be
geographic or may reflect a need to review the tax-
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onomy of this species. Within the genus Osteochilus,
O. waandersi, O. hasselti and O. vittatus have the
same diploid chromosome number, but differ in the
arm number, that of the former being smaller than in
the other species (Magtoon and Arai, 1990). Cyclo-
cheilichthys apogon has 2n=>50 and NF=70 (Mag-
toon and Arai, 1989), but C. enoplos differs consider-
ably from the former in the arm number. All Labeo
species that have been karyotyped have 2n =50, but
the arm number of L. rohita in Thailand is the largest
of the 4 species known (Magtoon and Arai, 1990).
The different arm numbers of Labeo rohita from
China (NF=76), Thailand (NF=80), and India
(NF=70) reflect local differentiation in the karyo-
type or artifacts (Gui et al., 1986).

As shown in Table 3, the karyotype of Tor soro
(2n=100) is similar to those of six other Tor species,
confirming the generic placement of the former.

The systematic position of Puntioplites has been
problematical. Wu et al. (1977) and Cheng and
Zheng (1987) included Puntioplites in the subfamily
Cyprininae which thereby comprised 5 genera,
Puntioplites, Procypris, Cyprinus, Carassioides, and
Carassius. However, Taki and Katsuyama (1979)
referred Puntioplites to the subfamily Barbinae, con-

sidering it to be closely related to Puntius. Regard-
ing the karyotypes of the Cyprininae as defined by
Wu et al. (1977), all genera except Puntioplites,
which was unknown to the present time, have 2n=
100, c. 150 or c. 200 (Arai, 1982; Gui et al., 1985;
Zan et al., 1986; Yu et al., 1989). In this study, the
karyotype of Puntioplites proctozysron was found to
have 2n=50, a markedly different value to those
above. Morphologically, Puntioplites is very similar
to Puntius except for the anal simple ray being serra-
ted (Taki and Katsuyama, 1979). In addition, the
karyotype of Puntius varies from 2n=48 to 2n=>50,
and NF=54 to NF=90, variation within which the
karyotype of Puntioplites proctozysron is included
(Taki et al., 1977; Magtoon and Arai, 1989; Arai and
Magtoon, 1991). These facts suggest that Puntiopli-
tes is more closely related to Puntius than to Procyp-
ris, Cyprinus, Carassioides, or Carassius, and that the
former should be included in the subfamily Barbinae.
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Table 3. Karyotypes of Puntioplites, Tor, Procypris, Cyprinus, Carassioides and Carassius species

Species 2n NF* NF**  NORs Source

Puntioplites proctozysron 50 76 — Present study

Tor douronensis 100 152 — Zan et al., 1986

T. khudree 100 — — Khuda-Bukhsh, 1982
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T. sinensis 100 148 — Zan et al., 1986

T. soro 100 144 150 — Present study

T. tor 100 — — Khuda-Bukhsh, 1982

Procypris rabaudi 100 148 170 — Yu et al., 1989

Cyprinus carpio 100 — 2SM Takai and Ojima, 1986
100 150 2SM Wang et al., 1985

Cy. carpio chila 100 152 2SM Wang et al., 1985
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Carassioides cantonensis 100 150 168 — Gui et al.,, 1985

Carassius auratus auratus 100 — 2SM Takai and Ojima, 1986
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* Metacentrics and submetacentrics are counted as two-arm chromosomes; ** metacentrics, submetacentrics, and sub-

telocentrics are counted as two-arm chromosomes.
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