
INTRODUCTION
The order Rodentia is represented by 2277 species in 

the world [1]. Of these species 51 are recorded in Turkey [2] 
The genus Allactaga belonging to the family of Dipodidae is 
represented by Allactaga elater, A. euphratica and A. williamsi 
in Turkey [2, 3].

In Turkey, Allactaga elater are represented by A. e. elater and 
A. e. aralychensis, and Allactaga williamsi by A. w. williamsi, 
A. w. laticeps, A. w. schmidti [2]. However, A. euphratica is 
known to be monotypic form [2, 4]. 

Allactaga williamsi was described the basis of a single 
specimen from Van by Thomas [5]. Later, Ellerman [6], Osborn 
[7] and Kral and Benli [8] recorded the species on two specimens 
from Erzurum and Konya, on five specimens from Amasya (4 
specimens) and Kayseri (1 specimen) and on a specimen from 
Ürgüp near Nevşehir respectively.

It was recorded that Allactaga williamsi showed a 
distribution in steppe areas and plateaus in eastern, middle 
and western Anatolia regions [2, 7, 9, 10, 11, 12, 13, 14]. 
Kumerloeve [12] stated that Allactaga williamsi is widely 
distributed in central and eastern Anatolia and he also added 
that the modern agricultural applications imposed unfavourable 
conditions on them. Çolak et al. [15] carried out a study on the 
karyology of Allactaga williamsi.

Some rodent species can infect highly dangerous diseaes 
such as plague, typhus and tularemia to the human being and 
animals, and they are also the carrier of various parasite species 
[16, 17, 18]. The assessment of distribution of rodent species 
therefore becomes extremely significant for health concerns. 

The purpose of this study is to determine some ecological, 
biological, and karyological characteristics of Allactaga 
williamsi in Kırıkkale province.

MATERIAL AND METHODS
Field work was carried out between September 2002 

and October 2004 in the Kırıkkale province and a total of 31 

specimens of Allactaga williamsi were obtained. A projector or 
car headlight in the night was used to search for the presence of 
specimens in the field. Detected specimens were either shot dead 
or caught alive by using an aerial net. Twelve specimens were 
kept and fed at laboratory. Four standart external measurement 
and weights of the specimens were recorded. The specimens 
were skinned, stuffed and prepared as conventional museum 
type. The samples were deposited in the University of Kırıkkale, 
Faculty of Sciences and Arts, Department of Biology. The 
specimens were divided into three age groups as infant, juvenile 
and adult with respect to degree of tooth wear, fur colour and 
field notes. Since the variance analysis produced no statistically 
significant differences between the sexes [19] (student t test, 
p>0,05), measurements were evaluated together for each sex. 
Comparisons and evaluations were made considering with the 
adults data.

The guard hairs were taken from the shoulder blades 
dorsally and prepared according to Hayat [20]. Hair specimens 
were placed in acetone for 30 min, in an acetone-distilled 
water solution (1:1) for 15 min, and finally in distilled water 
for 10 min. Dried hairs in petri dishes were placed on stubs 
and coated with gold dust for 2 min with a Polaron SC 500. 
The tip, middle, and basal parts of the hairs were photographed 
at 1200X magnification with a JSM 5600 scanning electron 
microscope (SEM). The determination of hair scale forms was 
defined according to Benedict [21]. Definition of fur colour 
was made according to Ridgway [22], phallus to Lidicker [23] 
and karyology to Patton [24]. Sentromeric index of the chromo 
somes was evaluated according to Shahin and Ata [25].

RESULT
In the present study, amongst the genus Allactaga which 

shows distribution in Turkey, only Allactaga williamsi was 
found to exist in Kırıkkale province.

Allactaga williamsi Thomas, 1897
1897. Allactaga williamsi Thomas, Ann. Mag. Nat. Hist. 

20: 309-311.
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Type locality: Van, Turkey.
Diagnostic Characters: The glans penis is a naked part on the 
tip and covered with about 25-35 spines. Total length is 300-
358 mm, hind foot length 61-74 mm, ear length 42-51 mm, 
condylobasal length 29.5-31.9 mm, basilar length 25.8-28.4 
mm, occipitonasal length 30.3-32.8 mm, zygomatic breadth 
21.4-24.0 mm and interorbital breadth 8.6-9.7 mm.

Habitat: Allactaga williamsi was found at altitudes between 
700-1200 m in Kırıkkale. Animals were observed to have lived 
in the areas having sparse grassy and oak trees. In the research 
area, Cricetulus migratorius, Meriones tristrami and Microtus 
guentheri, Vulpes vulpes, Buteo sp., Coluber sp. and Lacerta 
sp. were encountered.

Tooth Structure: The upper incisors are pro-odont. The upper 
and lower molars are with roots and there is no enamel folded. 
Only maxilla have premolar (Figure 1). M¹ and M² are with 
four roots, M³, M1 and M3 with two roots, M2 with three roots. 
Dental formula is i 1/1, c 0/0, pm 1/0, m 3/3 =18.

Figure 1. Maxillary (left) and mandibulary toothrow (right) of 
Allactaga williamsi

Phallus Features: There is no baculum in this species. The 
glans penis is a naked part on the tip and covered with about 25-
35 spines (Figure 2). Very slight longitudinal groove is visible 
on dorsal surface.

Figure 2. Views of glans penis: dorsally (a), ventrally (b), 
laterally (c)

Karyological Features: It was determined that the diploid 
chromosome number is (2n) 48, the fundamental (NF) numbers 
are 96 and 95 for female and male respectively and the number 
of autosomal arms (NFa) is 92. The chromosome set consists 
of metacentric, submetacentric and subtelocentric chromosome 
pairs. The first pair of the set are submetacentric and the largest 
of chromosome pairs. The X chromosome is medium-sized 
submetasentric, the Y chromosome is small-sized acrocentric 
(Figure 3). A secondary constriction was determined on one of 
19th metacentric autosome pair.

Figure 3. Metaphase spread (A) and idiogram (B) of Allactaga 
williamsi

Fur Colour and Molting: Dorsal colour of adult males and 
females varies from pale light yellowish gray to slightly reddish 
yellowish gray. Ventral colour is dirty white. Dorsal and ventral 
colours formed a slightly clear border on each flanks. Dorsal 
colour of juvenile males and females is slightly darker than 
the adults. Ventral colour is dirty white and dorsal and ventral 
colours are formed a slightly clear border on each flanks.

Dorsal hair of adults and juveniles of both sexes is pale 
gray from hair roots to hair tips, and pale yellow or reddish 
yellow below hair tips while hair tips are gray. Hairs on ventral 
are completely dirty white. The dorsal colour varies from gray 
to pale light yellow toward flanks. Tail colour is the same colour 
of the dorsal towards the flag. The subterminal part of the flag 
is pale black while terminal part is white.

Molting was observed only in individuals collected on 
July and August during this study. Therefore it was determined 
that Allactaga williamsi is molting once a year in the months, 
July or August. The base, shaft and tip parts of guard hairs are 
“annular” type on Allactaga williamsi (Figure 4). Hair scale 
form of this species was given for the first time with this 
study.



K. Toyran and İ. Albayrak / IJNES, 3 (1): 13-17, 2009 15

Figure 4. Hair morphology of Allactaga williamsi. Tip (A), 
shaft (B), and base (C).

Reproduction: A female caught in Karakeçili on June 2004, 
possessed 5 embrios. On a male from Keskin district, caught 
on May 2004, total weight of testis was recorded as 0.8 g. The 
testes of 12 adult males, collected on July 2004, were not clearly 
distinguishable. Two females with distinct mammaes were 
caught alive from Çelebi on August 2003 and from Keskin on 
July 2004, and fed in the laboratory for two months, but no birth 
was observed. During this study between years 2002 and 2004, 
juvenile individuals were observed at the beginning of July on 
the field. Results showed that breeding season for Allactaga 
williamsi was on April and May and births were on June. 

Measurements: External and cranial measurements and weights 
for four juveniles and 27 adults were recorded. No statistically 
significant difference was found between males and females 
(P>0.05) (Table 1).

Table 1. Statistical data of weight (g), external and cranial measurements (mm) of juveniles and adults of Allactaga williamsi: 
number of individuals (n), range (r), mean (m) and standard deviation (±Sd).
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Specimens examined (n=31) and localities: Kırıkkale: Çelebi, 
n=5 (no. 1, 1♀, 6 May 2004; no. 22, 1♀, 27 September 2004; 
no. 24, 1♀, 12 October 2004; nos. 29, 30, 2♀♀, 26 October 
2004); Karakeçili, n=16 (no. 4, 1♀, no. 5, 1♂, 22 June 2004; 
no. 6, 1♀, 5 July 2004; nos. 7, 8, 2♀♀, 13 July 2004; no. 9, 
1♂, no. 10, 1♀, 14 July 2004; no. 11, 1♂, 16 July 2004; no. 12, 
1♂, 19 July 2004; nos. 13, 14, 2♂♂, 28 July 2004; no. 15, 1♀, 
2 August 2004; no. 17, 1♀, 15 September 2004; no. 18, 1♂, 17 
September 2004; nos. 26, 27, 2♀♀, 26 October 2004); Keskin, 
n=5 (no. 1831, 1♂, 30 July 2002; no. 2, 1♂, no. 3, 1♀, 17 May 
2004; no. 16, 1♂, 9 August 2004; no. 23, 1♂, 5 October 2004); 
Sulakyurt, n=5 (no. 19, 1♂, nos. 20, 21, 2♀♀, 21 September 
2004; nos. 25, 28, 2♂♂, 26 October 2004). 

DISCUSSION

Thomas [5] described the general colour of Allactaga wil-
liamsi as “mixed yellowish buff and black” and ventral part 
white. The colour of our specimens was the same as that re-
corded by Thomas. However, the colour of adult specimens fed 
in the laboratory was found to be different, having heavily dark 
colouration. 

Vinogradov [26] and Ognev [9] pointed out that there were 
25-30 spines on the phallus surface of Allactaga williamsi. In 
this study, we encountered 25-35 spines in this species.

Comparing our data to those given for the one specimen 
by Thomas [5], three external characters (tail length, hind foot 
and ear length) and six cranial characters (basilar length, na-
sal length, interorbital breadth, braincase breadth, upper mo-
lar length, diastema length) except head and body length were 
similar. Measurements given by Osborn [7] for head and body, 
tail, hind foot and ear for the specimens collected from Amasya 
(4 specimens) and Talas (1 specimen), Tosya (2 specimens) 
from Berlin Zoology Museum, Van (5 specimens) from British 
Museum and 13 Van specimens from Chicago Natural History 
Museum were compared with those of our specimens and dif-
ferences were found to be statistically insignificant (P>0,05). 
Atallah and Harrison [27] stated that two species, Allactaga eu-
phratica and A. williamsi showed an increasing pattern in their 
external and cranial measurements from south through north 
in their distributional areas being in accordance with the Berg-
man’s Rule. 

In addition, they collected some specimens of A. williamsi 
in Turkey. Comparison made between adult A. williamsi speci-
mens used in this study with those of A. williamsi obtained by 
Atallah and Harrison [27] from Turkey showed similarities on 
some cranial characters; condylobasal length, zygomatic width, 
braincase breadth, interorbital width, maxillary toothrow length 
and bullae length. Nine specimens collected by Çolak et al. [14] 
from different parts of Turkey were also compared to our speci-
mens and differences in five external and 17 cranial character 
measures were determined to be statistically insignificant.

Ognev [9] stated that Allactaga williamsi distributed in 
steppe, semi steppe, with firm soil areas and up to 2500 m alti-
tude. In addition, Çolak and Yiğit [3] recorded that this species 
existed at 500 m in plains in middle Anatolia and about 2500 
m in western and eastern Anatolia. Our findings are similar to 
those of the above authors.

Kral and Benli [8] stated that Allactaga williamsi gave 
damages to agricultural areas. However during this study it 
was observed that Allactaga williamsi distributed in regions 
far from agricultural areas, this species is therefore not harmful 
to cultivated areas in Kırıkkale province. It is most likely that 
habitat restrictions in the study area affect the population of jer-
boa adversely because following the conversion of the area in 
the vicinity of Karakeçili town to the rice field all burrows in 
the area have been diminished (personal observation).

Çolak and Yiğit [3] indicated that Allactaga williamsi re-
produced twice a year and average young number was recorded 
as 4,9 in their study. They also determined that this species 
molts once a year between June and September and was active 
between 12th of April and 2nd of November although there was 
no specimen detected between December and April. These re-
sults are found to be consistent with those in our study. 

Karyotypes of our specimens were compared with the 
those of Allactaga elater, A. euphratica, A. tetradactyla, A. wil-
liamsi and A. jaculus [15, 25, 28, 29, 30] (Table 2). No karyo-
typic difference was detected on species of the genus Allactaga. 
However chromosomal differences between the species were 
observed only on the number of autosomal arms and shape of 
the X and Y chromosomes. Our results were similar to previous 
karyotypes given by different researchers for the same species. 

Table 2. Karyotypic data of the genus Allactaga. 2n: Diploid chromosome number, NF: Fundamental number, NFa: Number of 
autosomal arms, M+SM+ST: Metacentrics, Submetacentrics and Subtelocentrics chromosomes, X: X chromosome, Y: Y chromo-
some
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