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Chromosomal Studies of Two Different Populations (Turkey) of 
Luciobarbus escherichii (Steindachner, 1897) 

Introduction  
 

It was reported that there were 1226 species 
belonging to subfamily Barbinae (Fam: Cyprinidae) 
(Eschmeyer and Fong, 2013). The genus Luciobarbus, 
which belongs to this subfamily, has 12 species 
(Luciobarbus kersin, L. mursa, L. brachycephalus, L. 
esocinus, L. xanthopterus, L. caspius, L. mystaceus, L. 
capito, L. lydianus, L. kottelati, L. escherichii, L. 
pectoralis) in Anatolia. Four of these species are 
endemic. Among aforementioned species, 
Luciobarbus escherichii (Steindachner, 1897) is 
reported to exist in Sakarya River and its tributaries, 

n, streams 
of Afyon Province (Aksu Creek, Karadirek Stream) 

Creeks) et al., 2011). 
Fish chromosome studies have been carried out 

for many years. It was noted that from the subfamily 
Barbinae, diploid chromosome numbers of 154 
species was determined. It was also defined that these 
species have diploid, tetraploid and, hexaploid forms 
and the number of chromosomes varies between 48-
150 (Arai, 2011).  

Although chromosomal studies have been done 
in the species of Luciobarbus which exist in Anotolia 

-Demirok, 2000; Kaya, 2009), there is no study 
of L. escherichii. The purpose of this study is to 
reveal the chromosomal features (with Giemsa, Ag-
NOR staining and C-banding) of two populations 
belonging to L. escherichii.  
 

Muhammet 1,*, Muradiye Karasu Ayata1, Sevgi 2, Atilla Arslan3 

1 . 
2Gazi University, Science Faculty, Department of Biology, Ankara, Turkey. 
3 e Faculty, Department of Biology, Konya, Turkey. 
 
 

 
* Corresponding Author: Tel.: +90 3862804544; Fax: +90 3862804525; 
E-mail: mgaffaroglu@yahoo.com 

 Received 15 July 2013 
Accepted 15 December 2013 

Abstract 
 

This study was carried out on the chromosomal features of two 
to Luciobarbus escherichii (Steindachner, 1897). Metaphase chromosomes were obtained from kidney cells. The diploid 
chromosome number was 2n=100, consisting of 7 pairs of metacentric, 22 pairs of submetacentric and 21 pairs of subtelo-
acrocentric chromosomes. The arm number (NF) was 158. Constitutive heterochromatin regions with C-banding were 
determined on the centromeres of chromosomes. NOR was observed on the short arms of 2 pairs of submetacentric 
chromosomes. This study is a contribution to cytogenetics of Anatolian cyprinids. 
 
Keywords: Cyprinidae, karyotype, C-banding, NOR. 
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Materials and Methods 
 

Eight (4 male, 4 female) samples of Luciobarbus 
escherichii 

(5 male, 3 female) samples were collected from 

6'E) (Figure 1). Metaphase 
preparations were prepared according to Collares-
Pereira (1992). Technique of Sumner (1972) was used 
for C-banding of sample preparations, whereas 
technique of Howell and Black (1980) was used for 
silver staining. At least 10 metaphases were examined 
from each sample. Chromosomes were classified 
according to Levan et al. (1964). 
 
Results 
 

The diploid chromosome number of 
Luciobarbus escherichii was determined as 2n=100 
for both populations (Figure 2 and 3). It was found 
out that the karyotype prepared from the samples of 
Sakarya River consists of 7 pairs of metacentric (M), 
22 pairs of submetacentric (SM) and 21 pairs of 
subtelo-acrocentric (ST-A) chromosomes (Figure 4). 
NF was 158. The differentiations of sex chromosomes 
were not observed.  

NOR was observed on the short arms of 2 pairs 
of submetacentric chromosomes in the Sakarya River 
population (Figure 4).  

By using C-banding, constitutive 
heterochromatin regions were observed on the 
centromeres of several chromosomes in both 
populations (Figure 5 and 6). 
 
Discussion 
 

As a result of this study, no difference in the 
diploid chromosome numbers of the two populations 

of Luciobarbus escherichii is detected.
It was reported that polyploidy plays an 

important role in the evolution of fish (Comber and 
Smith, 2004). According to Rab and Collares-Pereira 
(1995), polyploidy in cyprinids is a complicated event 
that occurs from various origins. Chromosomal 
studies have been realized in some species of the 
subfamily Barbinae from Anatolia and it has been 
observed that the majority of them are polyploid 
(Table 1). Some of these species are in tetraploid 
forms (Luciobarbus mystaceus) whereas some of 
them are in hexaploids (Carasobarbus luteus, 
Kosswigobarbus kosswigi). It is thought that L. 
escherichii belongs to tetraploid forms.  

While L. escherichii and L. capito differ from 
each other regarding their chromosome number, L. 
escherichii and L. mystaceus

-Demirok, 2000). 
However, their chromosome morphologies are 
different from each other. L. escherichii
and subtelocentric chromosome number is less than L. 
mystaceus whereas its submetacentric chromosome 
number is more.  

L. escherichii has the same diploid chromosome 
number with other Luciobarbus species (L. bocagei, 
L. brachycephalus, L. comizo, L. microcephalus, L. 
sclateri, L. steindachneri) that previously studied 
(Arai, 2011). Chromosome morphologies of these 
species were reported as: for L. bocagei 64 M/SM and 
36 A; for L. brachycephalus 24 M, 46 SM/ST and 30 
A; for L. comizo 12 M, 60 SM, 28 ST/A; for L. 
microcephalus 18 M, 50 SM, 32 ST/A; for L. sclateri 
10 M, 44 SM, 46 ST/A and for L. steindachneri 10 M, 
48 SM, 42 ST/A (Arai, 2011). L. escherichii has 
different chromosome morphology (14 M, 44 SM and 
42 ST/A) from these species. 

On the other hand L. escherichii has the same 
diploid chromosome number with other species which 
are from the same subfamily. These species are; 
Barbus capito and B. mursa (Darestani et al., 2006); 

 
Figure 1. Collecting localities of Luciobarbus escherichii samples. 
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Figure 2. Luciobarbus escherichii  
 
 
 

 
Figure 3. Standard giemsa stained metaphase of Sakarya River population of Luciobarbus escherichii. 
 
 

 

 
Figure 4. Silver-stained metaphase spread and karyotype of Luciobarbus escherichii. Arrows indicate the position of active 
Ag-NORs. 
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B. barbus and B. peloponnensius (Fister et al., 1999) 
and Pseudobarbus afer, P. asper, P. burchelli, 
P.burgi, P. phlegethon and P. tenuis from the genus 
Pseudobarbus (Naran et al., 2006). It was reported 
that karyotype of B. barbus consists of 30 M, 18 SM 
and 52 A chromosomes and B. peloponnensius 
consists of 10 M, 44 SM-Subacrocentric and 46 A 
chromosomes (Fister et al., 1999). Karyotype of L. 
escherichii is different from these species. While L. 
escherichii P. 
asper which consist of 14 M, 46 SM, 32 ST and 8 A 
chromosomes, but it differs from the other 
Pseudobarbus species (Naran et al., 2006).  

Fishes usually breed bisexual. Though, sex 
chromosome systems determined on karyotypes are 
known only in a restricted group of species (Arai, 
2011). The differentiation of sex chromosomes was 
not observed in L. escherichii as it was reported in 

et al., 2006). 
Regarding the C-band blocks, there is no 

differentiation on the samples of L. escherichii living 
-band 

blocks were reported for some previously studied 

2009). 
It was reported that Barbus meridionalis has a 

small amount of C-positive heterochromatin (Rab et 
al., 1993) while B. cyclolepis has less C-positive 
heterochromatin than the other tetraploid barbels (Rab 
et al., 1996). L. escherichii is different from these 
species with respect to inclusion of C-band in 
majority of chromosomes. 

With regard to number and location of NOR, no 

and Sakarya River populations of L. escherichii. 
L. escherichii and B. cyclolepis (2n=100) were 

similar in terms of the number of NOR but they have 
different localization of NOR (Rab et al., 1996). As B. 
meridionalis (2n=100) has 4-6 NOR regions (Rab et 
al., 1993), there is no polymorphism about the 
number of NOR in L. escherichii. 

Diploid Barbus bigornei, B. ablabes and B. 
macrops (2n=48-50) have NOR in one pair of 
chromosome (Rab et al., 1995) whereas tetraploid L. 
escherichii has NOR in two pairs of chromosomes. 

Rab (1981) indicated that polyploidization is 

 
Figure 5. C- on of Luciobarbus escherichii  

 
 
 

 
Figure 6. C-banded metaphase of Sakarya River population of Luciobarbus escherichii  
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associated with the evolution of the subfamily 
Barbinae. Hence, further cytogenetic investigations 
should be made to fully understand the Luciobarbus 
species which are living in Anatolia.  
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Table 1. Chromosome studies in the subfamily Barbinae from Turkey

Species 
Diploid chromosome 

number (2n) 
Chromosome 
morphology 

NF References 

Barbus plebejus lacerta 48 32M+16A - Ergene et al., 1993 
Luciobarbus mystaceus 
(Reported in karyotype paper as 
Barbus rajanorum mystaceus) 

100 22M+30SM+48ST 152 -Demirok, 2000 

L. capito 
(Reported in karyotype paper as 
Barbus capito) 

120 32M+42SM+8ST+38A 194 Kaya, 2009 

Carasobarbus luteus 150 34M+54SM+14ST+48A 238 Kaya, 2009 
C. luteus 150 84M-SM+66ST-A 234 et al., 2011a 
Kosswigobarbus kosswigi 148 86M-SM+62ST-A 234 et al., 2011b 
Luciobarbus escherichii 100 14M+44SM+42ST-A 158 In this study 
     


