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Abstract: In this study, the conventionally stained karyotype along with C- and Ag-NOR banding 
karyotypes of Allactaga williamsi (Williams’ jerboa) from Central Anatolia were examined. The 
species had a karyotype of 2n=48, NF= 95 in males and 96 in females, NFa=92. C-heterochromatin 
was observed in 18 biarmed pairs and in the Y chromosome. The nucleolus organizer regions 
(NORs) were located at the telomeric region of 3 autosomes. 
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Introduction 
 
The genus Allactaga Cuvier, 1836 is composed 
of 12 species distributed in steppe, desert and 
semi-desert areas. Three of them, Allactaga 
williamsi Thomas 1897, A. euphratica Thomas, 
1881 and A. elater (Lichtenstein, 1825) occur in 
Turkey (Çolak et al. 1994, Çolak et al. 1997a,b, 
Çolak & Yiğit 1998a,b, Holden & Musser 2005). 
Thomas (1897) first described A. williamsi 
(Williams’ jerboa) from Van Lake (Turkey). A. 
williamsi is consisted of three subspecies; A. w. 
williamsi and A. w. schmidti distributed in 
Eastern Anatolia and, A. w. laticeps distributed 
in Central and Western Anatolia (Çolak et al. 
1994, Çolak et al. 1997a, Çolak & Yiğit 1998b). 
Ellerman & Morrison-Scott (1951) mentioned 
that A. williamsi and A. euphratica were close to 
each other. Atallah & Harrison (1968) reduced 
A. williamsi to subspecific rank under A. 
euphratica according to their external and cra-
nial measurements. Nevertheless, Çolak et al. 
(1994) examined the biological, morphologi-
cal, karyological, ecological and ethological 

features of both species in Turkey and de-
termined that A. williamsi differed from A. 
euphratica and no hybridization was found bet-
ween the two species.  

The first cytogenetic studies of Allactaga 
williamsi were carried out by Çolak et al. (1994, 
1997a) and Moradi (2008) from Turkey and 
Iran, respectively. The diploid number of the 
karyotype was found to be 2n=48, NF=96 and 
NFa= 92. These results were consistent with 
the conservative chromosomal characters of 
the genus given by Vorontsov et al. (1971), 
Vorontsov & Malygina (1973), Shahin & Ata 
(2001, 2004), Darvish et al. (2006, 2008), Sözen 
et al. (2008).   

Constitutive heterochromatin, which is 
composed of transcriptional inactive and high-
ly repetitive DNA sequences, is identified by 
C-banding. In addition, the genes coding for 
the 18S, 5.8S and 28S rRNA are organised in 
NORs of chromosomes. The number and loca-
lization of C-bands and NORs possessed is of 
major importance in chromosomal evolution 
(Hsu 1975,  Zhang et al. 2004,   Coluccia et al. 
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2006).  
The purposes of this study are to present 

the C-heterochromatin distribution and NORs 
of Allactaga williamsi in Central Anatolia. 

 
 

Material and Methods 
 
Seven Allactaga williamsi specimens were captured from 
Kırıkkale (39°50´N 33°30´E) 1♂, 1♀, Kırşehir (39°08´N 
34°09´E) 1♂, 1♀, Ankara (39°56´N 32°51´E) 1♂, and Konya 
(37°52´N 32°29´E) 2♂, in Central Anatolia. Chromosome 
preparations were obtained from bone marrow cells 
according to the technique of Patton (1969). The 
heterochromatin distribution and location of nucleolar 
organizer regions (NORs) in the chromosomes were 
determined using Sumner (1972) and Howell & Black 
(1980) respectively. Classification of chromosomes was 
established according to Levan et al. (1964). A total of 12 
slides were prepared from each specimen. At least 20 
well-spread and banded metaphase plates were 
photographed and arranged to determine the diploid 
chromosome number (2n), autosomal fundamental 
number (NFa) and fundamental number (NF) as well as 
the shapes of the autosomes and the sex chromosomes. 

 
 

Results 
 
The specimens in this study were collected 
from the within the known distribution area 
for Allactaga williamsi (Fig. 1). 

The karyotype of all specimens had a 
2n=48, NF was 95 in males and 96 in females 
and NFa was 92. All autosomes and the X 
chromosome in the set were biarmed. The first 
pair was submetacentric and the largest of the 
autosomes. The centromere of this pair was 
located periferally. The chromosome set consis-
ted of 14 submetacentric, 6 metacentric and 3 
subtelocentric pairs. The X chromosome was 
medium-sized and submetacentric and the Y 
chromosome was telocentric and the smallest 
of the set. No secondary constriction is de-
tected in the examined karyotypes (Fig. 2).  

Constitutive heterochromatin was located 
in the pericentromeric regions of all pairs 
except nos. 1, 4, 5, 6, 8 and the X chromosome. 
The quantity of the C-bands in the chromo-
somes was variable. C-positive pericentrometic 
heterochromatin regions were more detectable 
in the chromosomes nos. 2, 3, 7, 9, 10, 11, 13, 19, 
21 and 22 than the remainder. The Y chro-
mosome had a large C-band. Nevertheless, the 
X chromosome was fully euchromatic (Fig. 3). 

Nucleolar organizer regions (NORs) were 
located only in 3 autosomes. One of the small 
submetacentric pairs (no. 20) possessed homo-
morphic NORs which occured at the telomeric 
region of the long arm.  However, the  NOR  

 
 

 
 

Figure 1. Distribution of Allactaga species and subspecies in Turkey:  Allactaga williamsi laticeps,  A. w. 
schmidti,    A. w. williamsi,  A.euphratica,  A. elater (According to Çolak et al. 1994, 1997a and Çolak & 
Yiğit 1998). 
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Figure 2. Conventionally stained karyotype of Allactaga williamsi 
 
 

 
 

Figure 3. C-banding karyotype of Allactaga williamsi 
 
 

located in the telomeric region of the long arm 
of submetacentric pair (no. 22) was hetero-
morphic (Fig. 4). 

 
 

Discussion 
 
Unlike to Microtus guentheri, M. socialis, Spermo-
philus citellus, S. xanthoprymnus, Spalax leucodon 
and S. ehrenbergi known as agricultural pests, 
Allactaga williamsi do not cause agricultural 
damages in Turkey (Yavuz et al. 2010). 

The karyotype of the genus Allactaga was 
investigated in Turkey (Çolak et al. 1994, 

1997a,b, Çolak & Yiğit 1998a), in Egypt (Shahin 
& Ata 2001, 2004), in Iran (Darvish et al. 2006, 
2008, Moradi 2008), in Jordan (Sözen et al. 
2008), the former USSR and Asia (Vorontsov & 
Malygina 1973), and in Mongolia (Orlov et al. 
1978). All the authors considered that the 
karyotype of Allactaga species had a typical 
karyotype with 2n=48, NF=96, NFa=92. In 
Turkey, species of the genus Allactaga are 
distributed in different habitats. However, no 
variations with respect to the diploid number 
and fundamental autosomal number of the 
chromosome set were detected (Çolak et al. 
1994, 1997a,b, Çolak & Yiğit 1998 a). Vorontsov 
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& Malygina (1973) determined that the genus 
is characterised by intraspecific stability. In 
addition, Zima (2000) reported a minor va-
riation found in the family Dipodidae and the 
genus Allactaga. According to Zima (2000), 
“less variation indicates the lower rate of 
chromosomal evolution in mammalian spe-
cies”. Besides, Çolak et al. (1994) determined 
that the first autosome pair in the set of A. 
euphratica and A. williamsi differed in the 
location of the centromere. In A. euphratica the 
centromere was located centrally, while in A. 
williamsi it was located periferally. Further-

more, the second pair in A. williamsi was sub-
telocentric yet, submetacentric in A. euphratica. 
Çolak et al. (1994, 1997a) stated that in the 
chromosome set of A. williamsi, there was one 
subtelocentric (no. 2) pair and 15 submeta-
centric and 7 metacentric (nos. 1, 3-23) pairs. In 
addition, Moradi (2008), also noted 15 subme-
tacentric, one subtelocentric and 7 metacentric 
pairs in the Iranian specimens. In this study, 
we determined 14 submetacentric, 6 metacent-
ric and 3 subtelocentric pairs. The dissimilari-
ties between the data were probably due to the 
different methods used for classification of the  

 
 

 
 

 
 

Figure 4. Ag-NOR stained metaphase plate (A) and karyotype (B) of Allactaga williamsi 
(Arrows and Arrowheads indicate the NORs). 

 



Aşan, N. et al. 

 
North-West J Zool, 6, 2010 

266 

 

chromosomes by the authors. 
Shahin & Ata (2004) described the C-

heterochromatin in A. tetradactyla from Egypt. 
The authors noted that there were small 
centromeric C-bands in the chromosomes nos. 
3, 9, 11, 12 and 15, while large centromeric C-
bands in the remaning 13 pairs and the Y 
chromosome. However, chromosome pairs 
nos. 1, 4, 5, 6, 8 and the X chromosome did not 
possess any C-bands in the Egyptian spe-
cimens. Besides, the constitutive heterochro-
matin in Turkish A. williamsi was in accordance 
with the C-bands of Egyptian jerboa.    

The NORs have been considered useful 
taxonomic and phylogenetic markers in species 
(Sanchez et al. 1990). Furthermore, each species 
has a characteristic number of NORs (Taylor & 
Martin-DeLeon 1981). To date only the G- and 
C-banding chromosomes of A. tetradactyla were 
examined (Ata & Shanin 1999, Shahin & Ata 
2004). For this reason, the number of NORs as 
well as heterochromatin distribution in the 
chromosomes of Allactaga williamsi will make a 
contribution to the cytotaxonomy of the genus.  
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