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ABgsTRACT. The diploid (2n) chromosome number of Meriones libycus syrius from Saudi
Arabia is 44; the fundamental number (FN) is 78 and the fundamental number of
autosomes (FN*) is 74. The autosomes consist of 11 pairs of metacentric, 5 pairs of
submetacentric and 5 pairs of acrocentric chromosomes. The X chromosome is the
second largest metacentric and the Y is the smallest metacentric element. These find-
ings differ from those previously published for this species.

Many rodents, especially in the subfamily Gerbillinae, are being investigated as
possible experimental models in various biological studies (Schwentker 1963, Rich
1968). Moreover, the small desert rodents have special physiological characteristics
which make them suitable as experimental animals in space research (Pakes 1969).
Thus, the precise identification of such species is imperative.

No serious attempt has been made in the past to study karyotypes of the
rodents in Saudi Arabia. The karyotype of Jaculus jaculus L., a desert rodent of
the family Dipodidae, has been described by Al-Saleh and Khan (1982) as Part 1
of a series of cytological studies of certain desert mammals of Saudi Arabia.
Meriones lybicus syrius is one of many species of small rodents found in Saudi
Arabia and is commonly known as the Libyan jird.

Karyological investigations of certain species of the genus Meriones, as
exemplified by M. unguiculatus, have resulted in findings that do not agree with
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descriptions given by other authors (Nadler and Lay 1967, Pakes 1969, Vorontsov
and Korobitsina 1970, Weiss et al. 1970 and Gamperl and Vistorin 1978).

Our studies confirm the findings of Matthey (1953) that the diploid number of
chromosomes of Meriones libycus is 44, but differs from his description of chromo-
some morphology. Also our identification of the sex chromosomes of the species
in Saudi Arabia differs considerably from the description by Lay and Nadler (1969)
based on specimens from Rachtagan, Iran and Dalbandin and Nushki, West Pakis-
tan.

Material and Methods

Our investigation was carried out on six male and female individuals, live-trap-
ped from Al-Washm and Dawadami regions near Shakra, 230 km North-West of
Riyadh, Saudi Arabia. Positive identification of the species as M. libycus syrius
was made by Dr. P.H.D.H. D’Silva of the Natural Science Museum of King Saud
University, on the basis of cranial morphology and pelage characteristics. The
identification was confirmed by the British Museum (Natural history, Mammal
section), accessed into the museum collection (# BM (NH) 1983, 314).

Metaphase chromosomes of bone marrow cells were prepared by a modifica-
tion of Ford and Hamerton (1956a) colchicine-hypotonic citrate technique. Each
experimental animal was injected intraperitoneally with 0.1 ml of colchicine (1
mg/ml in water) per gram of body weight and 2 to 3 hr later the animals were
sacrificed. Bone marrow cells, collected from femoral bones, were treated with
hypotonic solution (0.075 M KCl) for 30 minutes at 37°C. The cell suspension was
centrifuged and the cells were fixed in 3:1 absolute alcohol-glacial acetic acid and
spread on cold slides. The slides were stained with Giemsa stain; at least 20
metaphase plates were photographed from each sex. Karyotypes were constructed
from photomicrographs and morphologically similar pairs of chromosomes were
arranged on the basis of centromeric position and in order of decreasing size.
Relative length of long and short arms and centromeric index for classification of
chromosomes were calculated according to the system proposed by Levan et al.
(1964).

Results

From a total of 200 metaphase cells and analysis of the karyotype from 40
photomicrographs, it was found that the diploid number of chromosomes (2n) of
Meriones libycus syrius is 44. The fundamental number (FN) is 78 while the funda-
mental number of autosomes (FN?) is 74 (Fig. 1 and 2).

Based on the centromeric position and relative length of the arms, the au-
tosomal karyotype has been divided into three morphological groups: metacentric,
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Fig. 1. Male Meriones libycus syrius. A. photomicrograph metaphase chromosomes. B. Karyotype.
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submetacentric and acrocentric. The metacentric group has 11 pairs, the sub-
metacentric 5 pairs and the acrocentric group 5 pairs of chromosomes. The mem-
bers of each group show a gradual decrease in size except one pair in the sub-
metacentric group which is much larger than the rest.

The sex chromosomes are XY in the male and XX in the female. The X in
the male is designated as the single second largest metacentric element and the Y
is the smallest and metacentric element. The second largest metacentric pair in the
female, similar to the single unique element in the male, is identified as XX.

Discussion

Much knowledge has been accumulated during the past few decades on the
taxonomy of the genus Meriones; yet considerable confusion has obscured the
position of M. libycus because of uncertainty concerning its nomenclature. Hayman
(1948) misidentified M. libycus from Bahrain as Psammomys obesus. Setzer (1961)
and Hoogstraal (1963) used the name M. libycus in referring to M. shawi. Ranck
(1968) identified specimens of M. shawi as M. libycus and used a junior synonym,
M. caudatus Thomas to refer to specimens of M. libycus. Gromov et al. (1963)
employed the name M. erythrourus for the species of M. libycus. Confusion among
taxonomists has been discussed at length by Lay and Nadler (1969). They also
succeeded in hybridizing M. libycus and M. shawi in captivity and described the
karyotypes of the two species and their hybrids.

Our studies on M. libycus confirm the findings of Matthey (1953, 1957) and
Ford and Hamerton (1956b) that the diploid number (2n) of chromosomes of this
species is 44. However, a comparison of results between our specimens obtained
from Al-Washm and Dawadami (Saudi Arabia) and the findings of Lay and Nadler
(1969) with regard to the karyotype, show some minor differences in the autosomal
grouping and major differences concerning the sex chromosomes.

The karyotype of M. libycus, according to Matthey (1953, 1957), is divided
into two groups: a group of 30 chromosomes which consist of both meta and
submetacentric elements and a second group of 14 chromosomes which are ac-
rocentrics and thus the fundamental number (FN) is 74. Lay and Nadler (1969)
reported 20 metacentric, 10 submetacentric and 12 acrocentric autosomes; an ac-
rocentric X and a submetacentric Y in the male and 2 acrocentric X’s in the female.

Our investigation on the chromosome morphology of the species shows that
there are 22 metacentric, 10 submetacentric and 10 acrocentric autosomes. The sex
chromosomes consist of a metacentric X and a metacentric Y in the male and two
metacentric X’s in the female. Thus, the FN according to our calculation, is 78 and
not 74 as per the suggestion of Matthey (1953, 1957), nor 75 in the male and 74
in the female as calculated from the karyotype presented by Lay and Nadler (1969).
The major difference, however, is with regard to the sex chromosomes; the
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karyotype of M. libycus by Lay and Nadler shows the X chromosome to be the
largest acrocentric element. The X in our specimens, contrary to theirs, is the
second largest metacentric element and is the only unmatched and unique element
found in the males and is paired in the females of the species. There is no un-
matched acrocentric chromosome in the karyotypes we have constructed. The Y
chromosome, again is clearly dissimilar; Lay and Nadler (1969) have shown a
medium sized, submetacentric element as the Y, whereas the Y chromosome in
our specimen appears to be the smallest metacentric element.

Banding experiments are in progress to confirm our findings on the karyotype
of M. libycus, which would be helpful in clarifying the confusion surrounding the
nomenclature of this species and in finding its relationship with the others in its
group. Since the karyotype described herein for animals from Saudi Arabia differs
from that published for M. libycus, and although the specimens have been iden-
tified as this species, it is possible that the Saudi Arabian populations represent an
undescribed sibling (with M. libycus) species.
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