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ABSTRACT

Keywords: West-Palaearctic wood mice species of the genus Apodemus sensu lato is
Apodemus, widespread in Armenia. The current work considers the areal distribution of
distribution, the wood mice species throughout all regions of the country. These rodents
species di ver sity, are actively involved in the circulation of zooanthroposes and can be pests for
Ir anscaucasia, agricultural crops and forest plants. The results are validated upon the applied
Armenia methods of genetic analyses.

Introduction three species of wood mice inhabiting in the territory

Wood mice of the genus Apodemus Kaup, 1829, have been
the subject of many systematic and evolutionary studies
in the last few decades (Mezhzherin, Zagorodnyuk, 1989,
Filippucci, et al., 2002, Vorontsov, et al., 1992). Despite
these numerous works, the taxonomic status, particularly,
the biogeography of the genus Apodemus sensu lato, is not
specified in Transcaucasia yet, especially, in the territory
of the Republic of Armenia. The available information
on the taxonomy and area of distribution of wood mice
species in Armenia is rather fragmentary and scarce
(Frynta, et al., 2001). So far, five existing species of the
genus Apodemus have been reported from the territories
adjacent to Armenia (Macholan, et al., 2001, Suzuki, et
al., 2008, Bellinvia, et al., 2004, Vorontsov, et al., 1992):
A. uralensis (Pallas, 1811), A. witherbyi (Thomas, 1902),
A. flavicollis, A. hyrcanicus (Vorontsov, et al., 1992) and
A. ponticus (Mohammadi, et al., 2014). In this study,

of the republic were clearly described and identified:
A. uralensis (Pallas, 1811), A. witherbyi (Thomas, 1902)
and A. ponticus (Sviridenko, 1936), out of the previously
declared 5 species, including: A. sylvaticus (Linnaeus,
1758) and A. flavicollis (Melchior, 1834) (Hayrapetyan, et
al., 2014, Balasanyan, et al., 2018).

This article provides an overview of the distribution
and species diversity of wood mice in all areas of the
republic. The aim of the study is to collect and summarize
the existing and newly collected data on the distribution
of West Palaearctic wood mice species of the genus
Apodemus.

Materials and methods

The subject of the study is to identify the distribution
and frequency of occurrence of Apodemus species. Field
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work was carried out during the expeditions conducted in
the territory of selected monitoring stations including all
regions of Armenia. During the field activities, data on the
distribution and frequency of occurrence of animals were
documented, the necessary information was obtained,
and material was collected for further morphometric and
genetic analyses. Data collection and analysis includes the
relevant steps described in the standard fieldwork protocol
(Heyer, et al., 2003).

To determine the species diversity and the number of
wood mice, some trap models — live traps and crushers —
were used. As bait, crusts of bread dipped in sunflower oil
and cereal seeds were used. Traps were placed using the
following method: trap line method. 1t is a fairly universal
method widely used in various biotopes (Schnitnikov,
1929, Kalabukhov, Raevsky, 1933). Standard bait was
used and traps were placed in lines. In our case, 20-40
traps were placed in a line. Each trap was filled with bait
and placed in the area of the investigated biotope. The
traps were placed in the evening at a distance of 5 meters
from each other along the line. Trap sites were selected
in accordance with the most probable places for animal
trapping. Traps were checked several times during the
night. Usually, this method was used for 2-3 days for each
biotope under study.

The species of the captured samples was initially identified
by the exterior indicators as the primary morphological
analysis. Then, the identification of the species was carried
out in laboratory using the method of sequencing the
mtDNA gene.

The DNA was isolated from finger and tail tips preserved
in absolute ethanol at -20 °C. The DNA was extracted using
a DNeasy Blood and Tissue kit (Qiagen) following the
manufacturer’s protocol. PCR and direct sequencing of the
cytochrome oxidase subunit 1 (COI) gene fragment was
conducted using a BigDye Terminator Cycle Sequencing
Kit v. 3.1 on an automated ABI 3500xL Genetic analyzer
at the Laboratory of Molecular and Biometric Techniques,
Museum and Institute of Zoology, PAS in Warsaw.

Results and discussions

As a result of research work throughout all regions of

Armenia, the estimated data on the species diversity
of representatives of the West Palaearctic wood mice
belonging to genus Apodemus were obtained (Figure).
Morphological and genetic studies have proved the
occurrence of the mentioned species in certain regions of
the republic.
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Figure. Species diversity of wood mice in Armenia (composed
by the author).

The Caucasian wood mouse Apodemus ponticus
(Sviridenko, 1936) is the least widespread species in the
fauna of Armenia. It is represented in four regions by
relatively few populations. It is important to emphasize
the “bipolar” distribution of representatives of this species
in the territory of the Republic of Armenia, as in the
course of our full-scale studies, samples were exclusively
collected from the monitoring station of southern Meghri
(Syunik) and from the northern regions (Lori, Tavush,
Gegharkunik). This fragmented and maximally remote
distribution area can be grounded by the history of
penetration of this species into the territory of the Republic
of Armenia. According to Bukhnikashvili and Kandaurov
(2002), the Caucasian wood mouse is a fairly widespread
species in Georgia with an exact distribution area to the
south of the country bordering Armenia (Bukhnikashvili,
Kandaurov, 2002). Mohammadi (2014) first mentioned in
his work about the detection of 4. ponticus in the territory
of northwestern Iran (Mohammadi, et al., 2014).

The steppe wood mouse Apodemus witherbyi (Thomas,
1902) is ubiquitous in all regions of the Republic of
Armenia - from south to north. The largest number
of representatives of this species was caught from the
territories having long-term monitoring stations in four
regions of the republic. However, steppe mouse samplings
and observations were conducted in other areas as well,
where both periodic capture points and single capture
points of animals were set up. Such a wide distribution
of representatives of the mentioned species 4. witherbyi
can be explained by their preferences for various biotopes.
They inhabit not only the steppes, but are also well adapted
to the habitat in mature forest belts and in mountain
steppes.
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The Ural pygmy wood mouse Apodemus uralensis
(Pallas, 1811) is found almost everywhere in Armenia -
from the dry subtropical zones, semi-deserts and mountain
steppes to the forest zones; it can penetrate even to the
mountainous meadows and is found at the heights of 600-
3200 m above the sea level. It lives in deciduous and mixed
forests and has a preference for shrubbery. Their presence
was also observed in treeless areas in conditions of steppe
and mountain-steppe landscapes.

The results of our long-term observations showed that
representatives of the species of Ural pygmy wood mouse
inhabit mainly the central and northern regions of the
Republic of Armenia (Kotayk, Gegharkunik, Lori, Tavush,
Shirak), it is also found in Yerevan (strong evidence of
syntropism). However, according to our study results it
completely lacks in the southern regions of the republic
(Vayots Dzor and Syunik).

Thus, it should be noted that the distribution of the
wood mice genus Apodemus in the Republic of Armenia
is almost ubiquitous (Picture). It is worth mentioning
that unfortunately, many employees of sanitary-
epidemiological services do not differentiate many rodents
and cite them as super species.

A A. witherbyi,
® 4. uralensis,

@ A. ponticus

Picture. Distribution of three Apodemus species in Armenia:
A. witherbyi, A. uralensis, A. ponticus.

Conclusion

The data obtained enable to assess the quantitative
distribution of representatives of the discussed genus in
line with the biotopic allocation peculiar to each biotope
species. So, Figure shows that almost half of the total
number of the wood mice is concentrated in the central part
of the republic, besides, they are almost equally spread in
two regions of the republic: in the south part (Syunik) and
in the north part (Lori). Most likely, such a quantitative
prevalence of forest mouse species can be accounted for
their main ecological indicators and biotope choice. The
identification of the species in the abovementioned areas
depends on the landscape and climatic conditions of the
terrain. For example, it is well known that the pygmy
wood mouse Apodemus uralensis prefers woodlands
(Kotayk, Gegharkunik, Lori), forming an adjacent
sympatric population with representatives of the steppe
mouse Apodemus witherbyi, which are widespread not
only in the woodlands but also in the territories with
distinct steppe, mountain-steppe and mountain landscapes
(Syunik, Vayots Dzor, Ararat).

Summarizing the results of our work, we can assume
that A. ponticus is a sympatric species for the steppe field
mouse A.witherbyi mainly spread in the steppe and rocky
terrains, and A.uralensis lives in woodlands and can form
an adjacent sympatric population with the steppe field
mice. Also, the resulted distribution pattern of Apodemus
species may testify on the existence of some parapatria in
the populations.

Thus, apart from the relevance of monitoring and
controlling the dynamics of number and distribution areas
of the forest mice in the fauna of Armenia, these findings
are also vital for identifying and preventing zoonotic
diseases.

References

1. Mezhzherin, S.V., Zagorodnyuk, 1.V., (1989). A New
Species of Mice of Genus Apodemus (Rodentia,
Muridae), Vestnik Zoologii, - Ne 4, - pp. 55-59.

2. Filippucci, M.G., Macholan, M., Michaux, J.R. (2002).
Genetic Variation and Evolution in the Genus Apodemus
(Muridae: Rodentia) // Biol. J. Linnean Society. V. 75,
Ne 3, - pp. 395-4109.

3. Vorontsov, N.N., Boyeskorov, G.G., Mezhzherin, S.V.
(1992). Systematics of Forest Mice of the Subgenus
Sylvaemus (Mammalia, Rodentia, Apodemus) // Zool.
J:-V.71. Issue 3, - pp. 119-131.

AGRISCIENCE AND TECHNOLOGY Armenian National Agrarian University N (70) 2/2020



Agronomy and Agroecology

56

. Frynta, D., Mikulov, P., Suchomelov, E. and Sdlova,
J. (2001). Discriminant Analysis of Morphometric
Characters in Four Species of Apodemus (Rodentia:
Muridae) from Eastern Turkey and Iran. Israel Journal
of Zoology 47, - pp. 243-258.

. Macholan, M., Filippucci, M.G., Benda, P., Frynta, D.,
Sadlova, J. (2001). Allozyme Variation and Systematics
of the Genus Apodemus (Rodentia: Muridae) in Asia
Minor and Iran, Journal of Mammalogy, vol. 82,
Ne 3, - pp. 799-813.

. Suzuki, H., Filippucci, M.G., Chelomina, G.N., Sato,
J.J., Serizawa, K., Nevo, E. (2008). A Biogeographic
View of Apodemus in Asia and Europe Inferred
from Nuclear and Mitochondrial Gene Sequences,
Biochemical Genetics, vol. 46, Ne 5-6, - pp. 329-346.

. Bellinvia, E. (2004). A Phylogenetic Study of the Genus
Apodemus by Sequencing the Mitochondrial DNA
Control Region. Journal of Zoological Systematics and
Evolutionary Research, vol. 42, Ne 4, - pp. 289-297.

. Mohammadi, Z., Darvish, J., Ghorbani, F. and
Mostafavi, E. (2014). First Record of the Caucasus
Field Mouse Apodemus Ponticus Sviridenko, 1936
(Rodentia Muridae) from Iran. Biodivers. J., Ne 5,
- pp. 475-480.

10.

11.

12.

13.

14.

Hayrapetyan, T.A., Aslanyan, A.V., Papov, G.Yu.,
Ghazaryan, A.S. (2014). New Data on Small Mammals
(Insectivora, Chiroptera, Rodents) in Southern Part of
Armenia. Proceedings of the Yerevan State University.
Chemistry & Biology, Ne 2, - pp. 43—47.

Balasanyan, V., Yavruyan, E., Somerova, B. (2018).
High Diversity of mtDNA Haplotypes Confirms
Syntopic Occurrence of Two Field Mouse Species
Apodemus uralensis and A. witherbyi (Muridae:
Apodemus) in Armenia. Russ. J. Genet., vol. 54, - pp.
687-697.

Heyer, W.R., Donnelly, M.A., Dairmid, R.W., Foster,
M.S. (2003). Measuring and Monitoring Biological
Diversity. Standard Methods (Biological Diversity
Handbook). M., - 380 p.

Shnitnikov, V.N. (1929). Work Statement on the Study
of Mammals’ Ecology // Area Study. V. 6, Issue 4, -
pp- 193-220.

Kalabukhov, N.I., Rayevskiy, V.V. (1933). Study
Methodology for Some Environmental Issues Related
to Mouse-Like Rodents // Bulletin, Microbiology,
Epidemiology and Parasitology. V.12, Issue 1.

Bukhnikashvili, A., Kandaurov, A. (2002). The
Annotated List of Mammals of Georgia // Proceedings
of the Institute of Zoology. — V. 21, — pp. 319-340.

Accepted on 10.03.2020
Reviewed on 20.05.2020

AGRISCIENCE AND TECHNOLOGY Armenian National Agrarian University N (70) 2/2020



