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Abstract

The biology of the grey red-backed vole (Myodes rufocanus) in Khonin Nuga, Mongolia is concerning taxonomy,
morphology, distribution, and natural history, were reviewed. The species showed territorial and low migration
behavior. It inhabits open areas as well as forests, mainly feeds on green plants. The sex ratio is unbalanced: there
are more males both in the general and in adult population. Analysis indicates correlation in both sexes. (Myodes
rufocanus) is sexually dimorphic, with males being significantly longer than females in all measured individuals while
females being often heavier than males. The study was conducted at 5 types of habitats during months of August for
14 years when it’s peak density usually occurrs. In Khonin Nuga of West Khentey, grey red-backed vole (Myodes
rufocanus) often show regular fluctuations of abundance in 5-year period.

Keywords: (Myodes rufocanus), vole, population structure, population dynamic, sexual dimorphism

Introduction
Grey red-backed vole (Myodes rufocanus) is the most common small mammal in forest
was first discovered in 1846 by the areas of Mongolia. The biology of the grey red-

Swedish zoologist Sundevall. The grey red
-backed vole is ranged from China, Japan to
Sweden and other countries, inhabits forested areas
rather than steppes and rocky terrain [1]. Although
countries such as Japan [1] and Sweden [3] have
conducted long-term studies on the species, there
were no previous studies conducted in Mongolia.
Therefore, a long-term study was conducted in
Khonin Nuga, Mongolia.

The grey-backed vole (Myodes rufocanus)
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backed vole concerning taxonomy, morphology,
distribution, and natural history has been reviewed
[4], different populations of the species widely
distributed in various environments can exhibit
different demographic parameters in relation to
the ecological characteristics of habitat. Although
(Myodes rufocanus) is abundant and widely
distributed, their biology and ecology in Mongolian
forest conditions are poorly known.

Few studies have provided data on spatial
distribution, demography, sex ratio, reproductive
success and population structure, and morphology
of (Myodes rufocanus) inhabiting at Khonin Nuga,
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West Khentey region. The aim of this study is to
assess the population dynamics, daily captures
and the relationship between body mass, body
length and tail length contribute to the study of this
species. Until recently, most studies on microtones
have focused on patterns in population dynamics
or demography without providing a quantitative
assessment of the robustness of the inferred
patterns as well as a link between demography and
population dynamics [5].

Long-term records of vole abundance are
comparatively rare but are undoubtedly a
prerequisite for detecting any changes of long-term
dynamic. It is carried out using a detailed, updated
and easily interpretable analysis of the current
geographically most extensive, landscape-based,
long-term record of vole population [6]. This
analysis, using multivariate statistics, is based on
ample material consisting of samples from localities
that adequately cover the entire distributional range
of each species in Khonin Nuga, Mongolia.

The purpose of the paper is to focus on long-
term changes of vole population dynamics, and
to increase information about this species. The
hypothesis of the long-term study was to correlate
species age and sexes. Sex ratio was performed on
juvenile, subadult and adult. We tried to discover
if this pattern depends on habitat, transition, and
pregnancy. Also, we tried to find the population
dynamics of this species and the relationship
between sex ratio. The second hypothesis was to
assess the population dynamics, daily captures and
the relation between body mass, body length and
tail length. From the results of this study, we can
learn the following.

Material and methods

Study area—The study area Khonin Nuga in the
western Khentey Mountains, is located to the south
of Lake Baikal, near the border between Mongolia
and Russia. This area is in the transition zone
between the southern extension of the Siberian
taiga and the forest steppe [7]. Covering an area of
400 km?, it occupies the region between 49°01° to
49°10°N and 107°11° to 107°31’E, where 85% of
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the total area is forest [8].

We have defined 5 main habitats. Streamside
habitats were represented by larch-birch forest
on the first river terrace and bordering willow-
poplar bushes. The upper layer of streamside forest
was represented by single 30-40 m trees (Larix
sibirica). Birch trees (Betula platifylla) formed the
second layer. The bushes layer was formed by bird
cherry tree (Padus asiatica) and dog-rose (Rosa
acicularis). Calamagrostis purpurea, Equisetum
pretense, Filipendula palmata dominated the
grass cover. Willow-poplar bushes consisted from
Salix schwerinii, S. rorida, Populus laurifolia and
Calamagrostis  purpurea, Trifolium lupinaster,
Ranunculus japonicas dominated in the grass cover.
Two ditches were worked in these compounds of
habitats.

The slope forests consisted from birch (Betula
platifylla) and larch (Larix
incorporation of aspen (Populus tremula). The
bush cover was poor and it consisted mainly of
Rhododendron dauricum. There were some traces
of old fire-sites (15-20 years old) hence the forest
was littered. Calamagrostis obtusata, Equisetum

sibirica) with

pretense, Iris ruthenica, Carex schmidtii dominated
the grass cover. Three ditches were put in this
habitat.

Morphometries—For each culled individual the
following morphological data were recorded: body
length (BL), from the ventral edge of the nose to
the anus; tail length (TL), from the anus to the tip
of the tail, excluding fur; and body weight (BW,
measured with a scale of 1 g precision). The two
external variables (BL and TL) were measured with
0.5 millimeter accuracy ruler.

Animal trapping—All materials were collected and
processed with the use of standardized methods.
Annual captures of animals were conducted by
the ditch trapping (20 m in length with two cones)
in the same time period of each year from 8 to 18
August, during the peak of abundance of small
mammals in boreal forests.

Data analysis— To reduce errors of results age
classes and sexes were taken separately for each
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of them and their mean value was calculated.
All measurements for our samples were taken
by the same scientist. Voles were classified as
juvenile (immature animals, born in the year of
investigation), sub-adult (sexually mature animal
born in the same year) or adult (sexually mature
wintered animals) on the basis of breeding status
and body mass.

To test the hypothesis, we conducted a test using
the two-sample ¢-test. The index of relative number,
namely the number of individuals calculated for
100 conventional cones per day (c/d), as well as the
index of dominance, which is a percentage of the
species in the catch (Beklemishev, 1961), were used
for the quantitative characteristics of species in the

data set includes research conducted between
2000-2013. Table 1 shows the results for the
external morphological parameters of the grey-
sided vole according to their age classes and sexes
respectively.

The two-sample ¢-test indicated that the males
were longer than females in the adult and juvenile
categories, while in the subadult, females were
longer than males in body length measurement.
Also, females all ages except juvenile were
significantly heavier than males. The heaviest 5
pregnant females (42-56 g) caught in August 2011
are not included in this set.

Analysis of the vole population fluctuation, its

Table 1. Mean values and standard deviation for body measurements. Body mass is in g, and lengths are in

mm, n = number of measured voles

Males (n = 20)

Females (n = 16)

Adult ¥ SD x SD t-values P

Body length (mm) 198 103 130 29 0.937 >0.05
Tail length (mm) 38 21 40 28 -1.428 >0.05
Body weight (g) 49.2 26 56.5 26 -1.304 >0.05
Tuvenile Malei (Ié; 103) Femalzs g;) =101) rvalues »

Body length (mm) 110 86 10677 5.535 >0.05
Tail length (mm) 40 21 39 20.5 1.485 >0.05
Body weight (g) 28 15.8 29 13.1 3.333 >0.05
Subadult Malexs (;D: 30) Femaicess(g= 30) t-values p

Body length (mm) 118 93 121 87 -0.171 >0.05
Tail length (mm) 3621 3822 -1.391 >0.05
Body weight (g) 38.321 41 18 -0.081 >0.05

community. The data on population dynamics of
(Myodes rufocanus) was analyzed. We assessed
the relationship between measurements (BL, TL
and BW) of (Myodes rufocanus) using Spearman
rank correlation analysis. Daily captures of grey-
sided voles were analyzed using a 1-way analysis
of variance (ANOVA/MANOVA; STATISTICA—
StatSoft, Inc. 2011).

Results
A total of 320 (Myodes rufocanus) (147 females
and 173 males) were captured and measured. The

population shows strong oscillations. However in
2002-2003 and 2008 no oscillations were presented.
The maximum value of the total number of grey-
sided voles was observed and peaked in 2011 — 58
individuals per 100 c/d (Figure 1). The minimum
value recorded in 2004 was 0.4 individuals per 100
c/d, in over 12-year observation period. The figure
shows that the population of (Myodes rufocanus)
peaks once every 5 years. It peaked in its fifth year.
Also, mean daily capture of (Myodes rufocanus)
was calculated for each year (Figure 3).
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Figure 1. Long-term dynamics of the total number of community and (Myodes rufocanus) of Khonin
Nuga, West Khentey Mongolia

The sex ratio was balanced in 2000, 2005 and 2007
(Figure 2), but in 2006, 2009-2011 with males
being more frequent than females. However, in
2012 females lightly predominated, representing
61 percent of the total number of individuals,
and 67 percent of the adults (Table 2). In 2011, it
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showed a different pattern of population structure:
all ages and sexes were recorded and juveniles (76
individuals) were dominated and peaked only this
year. The absolute number of individuals by sex,
age, class and year is presented in Table 2. More
juvenile individuals were recorded in August by
all years indicating that they were produced in the
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Figure 2. Number of male and female (Myodes rufocanus) captured by years
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Table 2. Total number of individuals captured from 2000-2013 and sex ratio of the captured individuals of (Myodes
rufocanus) at Khonin Nuga, West Khentey, Mongolia. M — males, F — females

Years Juvenile Subadult Adult Sex ratio S:l(:;}e Sex ratio Z‘T(;)l:ftls
M F M F M F M (%) M (%)

2000 19 23 7 3 1 2 1/1 49.1 172 333

2001 5 9 2 3 1 1/1.9 35

2004 1/1 100

2005 4 8 1 1/1,3 42.8

2006 21 13 10 4 2 2/1 66

2007 1 1 1/1 50

2009 4 3 5 2 1.8/1 64.3

2010 5 10 11 1 1.7/1 62,96

2011 43 33 11 12 10 1.2/1 55.2 1.4/1 58.3

2012 1 3 5 4 1/1.6 38.8 1/1.3 44 4

2013 1/1 100

Total 103 | 101 50 30 20 16 1.2/1 54.1 1.3/1 55.6

previous breeding months. The share of breeding
young voles was very high for (Myodes rufocanus)
in 2011 (Table 2).

Visual examination of Figure 4 confirms that the
distribution and overlapping of body length in
different ages are much wider than those of body
mass. For this reason, we base the determination of
animal age on body mass only for ditch trapping;
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12.0 - Hmean
10.0 -
8.0 -
6.0 -
4.0 -

2.0 A

Mean of daily captured individuals

0.0 -
2000 2001

2004 2005 2006 2007 2009 2010 2011

body length being used as an additional measure.

Correlation analyses between body mass (BW),
and body length (BL) in (Myodes rufocanus)
were highly distinct for females’ specimens and
for males it was less distinct, though they are
significant (Figure 5). The best correlations of BW,
with BL for both sexes (Spearman rank correlation:
r. = 0.61, p< 0.001 and r, = 0.84, p< 0.001) are

2012 2013

Year

Figure 3. Daily captures in pitfall traps of (Myodes rufocanus) in August 2000-2013 at the Khonin Nuga, West
Khentey Mongolia. Anova; (F(10,83)= 23.927; p=0.0001)
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shown in Figure 5a and 5b.

The value of the correlation coefficient between BL
and TL for both sexes (7, = 0.20 p< 0.001 and r, =
0.15 p< 0.001) are shown in Figure 5c and 5d that
is less than 0.5. Also, the results of the correlation
between BW and TL in Figure 5 are similar.

Boxplot (Figure 7) shows the species was distributed
in a similar way (FP, BB) and the capture rates of
(Myodes rufocanus) was the highest at the mixed
forest plots. (Myodes rufocanus) abundance was
more pronounced in mixed forest and it is optimal
for grey red-backed vole.

Discussion

We examined the flow of sexual dimorphism of
(Myodes rufocanus) in Khonin Nuga, Mongolia. In
August of each year, the trapping technique used in
majority of studied was pitfall trapping with ditches,
and estimations were made. We categorized grey-
backed vole by age and sex. At that point collected
data was analyzed in the Correlation, and Anova
factor analysis. Then significant sexual dimorphism
was found in the morphology of all the populations
studied. There were only age differences in BW, BL
and TL. In the fact, the sexual dimorphism indices
between the sexes were approximate.

140

Significant correlations were found between BW-
BL (all p< 0.001) for the examined population.
However the results of the correlation between
BL and TL refuted the assumption that tail length
increases as body length increases.

We observed (Myodes rufocanus) in five different
habitats: FP - Flood plain, HM - Herb meadow,
BB - Betula bushes, MF - Mixed Forest, MDS -
Mountain dry steppe in Khonin Nuga, Khentey.
The studies showed that the species favor mixed
forests. Also studies in Japan have appeared that
(Myodes rufocanus) lean towards forest vegetation.
In expansion, three territories were considered in
Fennoscandia [9]. These incorporate the marsh, the
mountain extends, and the timberland [10]. Our
results showed that the highest density of animals
was in the mixed forest habitats.

In general, the sex ratio of (Myodes rufocanus)
was balanced. The share of wintered animals in the
grey-sided vole population was very low (Table
2). The possible explanation is that we made our
observations in August at the end of reproductive
season.

To try to explain the population dynamics in
fourteen years, Sheftel Boris explained the long-
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Figure 4. Bivariate scatterplots of total individuals morphological parameters: (juv — juveniles, sub —
subadults, ad — adults)

42



Tserendavaa P et al./Proceedings of The Institute of Biology 37 (2021) 37-46

a) b)
BL =72.9508 + 1.1126 x BW, (rs = 0.84), (n = 16) BL =117.2255 + 0.183 x BW, (r; = 0.61), (n = 20)
135 - 220
130 o
oQ. e} 200 o
g 125 0
€ G- E
_i 120 - -
ﬁ @ 10
RIS £
® ] [0} . T 140
© Rt o © I
§rol o g . °0 |
QE, PRt . O‘"‘ =z w2 g_eoio |
L 105 s o- T
- o
100 000
o
9% R S S
20 25 30 35 40 45 50 55 60
BW, gramm BW, gramm
c) d)
TL =16.8025 + 0.145 x BL, (s = 0.20), (n = 16) TL = 33.8072 - 0.0157 x BL, (rs = 0.15), (n = 20)
42 40
38
°
36 . o o
c e ©
34 O
LEE E oo
32
c = oo o
3 3 30 O. .0
® e g T
2 o 28f T @ o
£ © o
» = %
) 24
28 o e o 22
o
26 - 20 =
95 100 105 110 115 120 125 130 135 80 100 120 140 160 180 200 220
BL, mm BL, mm
e) f)
TL =26.1834 + 0.1896 x BW, (r; = 0.07), (n = 16) TL =25.5175 + 0.1615 x BW, (rs = 0.34), (n = 20)
42 - 40
40 o o % °
°
° 36 o o
c - £ ° °
3 1
g = " ° . /////////
= i = 7
Z : //////1/0 o
g ‘—E“ 30 ///// o ~ ° —
% o 28 ° °
€ © °
L = 2
) 24
28 o B o
i 22
N o
26 = 20
20 25 30 35 40 45 50 55 60 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52
BW, gramm BW, gramm

Figure 5. Relation of body mass, body length and tail length to animal age in the grey-sided vole: (a) BL— BW and (b)
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Figure 7. Boxplots mean abundance by habitat of (Myodes rufocanus) from Khonin Nuga, West Khentey 2000-2011.
FP - Flood plain, HM - Herb meadow, BB - Betula bushes, MF - Mixed Forest, MDS - Mountain dry steppe

term population dynamics of small mammals in
Khonin Nuga (unpublished manuscript), correlated
the number of animals with wintering weather
variables (mean monthly temperature, minimum
temperature, mean monthly sediments and monthly
high of snow level). We agree with this situation.
The number of (Myodes rufocanus) strongly fell in
2001. Sharp diminish of number can be connected
with abnormally cold winter of 2000-2001, and
2006-2007. On other hand, a plausible cause for
the differences in population dynamics might be
related to sex ratio[11]. In 2000, 2001, 2006 and
2010 the trend in sex ratio was followed by a
surplus of males in August. The situation in 2011
was completely different, generally in total sample
it was a quite balanced sex ratio but for the adults
the ratio of males to females. We similarly assume
that the change in population structure was the
main reason for the peak of density in August 2011.

In Fennoscandia of Canada, red-backed vole
(Myodes spp.) often show regular fluctuations
of abundance of 3- to 5-year periods. In contrast,
only a few populations show evidence of cyclic
fluctuations in North America. Our study is the first
to demonstrate cyclic dynamics in a grey-backed
vole (Myodes rufocanus) population found in the

boreal forest Khonin Nuga, Mongolia.

Conclusion

(Myodes rufocanus) spread throughout forest types.
During the years that lower number of (Myodes
rufocanus) were caught, they only appeared in
mixed forest, inversely the years that higher
number of individuals were appeared, they spread
through other habitats. After in winter with low
precipitations, remarkable decrease was observed
in the percentage of population. In general, due
to reproductive season, lower number of female
adults were noted than male adults.
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MoHnros opabl 0apyyH X3HTHITH, XOHMH HYIa 1aXb OMH XYP3H OrOTHO

(Myodes rufocanus) -bIH NONMYJISAUBIH OYTI1
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2 Xymyynaszeuin Yxaanor Hx Cypeyynn, Ynaanbaamap

3 A.H. Cesepyoswin Dronozu b6a Deomoyuiin Xypaonsn Mockea
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XypaaHryu

bapyyn Xourtuiin Xonun Hyra opumbia OiiH XypaH orotHo (Myodes rufocanus)-biH MOp(h0OII0TH, MOMYJISIBIH OYTOIL,
aMbJIpax OpYHBI CyJairaar XuiB. JHD 3yill Hb XOHUH Hyrax Tyranman Xyc-IlIuasc Oyxuii XomuMor OfH aMbapax
OPYHBIT WITYY IIYTIH TapxcaH 3yii rom. Cypanraa XUicoH 3apuM KUTY YA/ OIMyJIALbIH XYHCHIH Xapbliaa TOHIBIPTYH
GaiicaH HaCHBI OYJITHIH XyBbJ] O1e T'YHIICOH 00 rannynaj MOMyJ ISIbIH AUHIHX Hb 9P aMbTa I JaBaMTaiax IMHHKTIH
Gatican. bue ryiican ap, oM 6oaranuitn MOp(HOIOTUIH Y3YYIIUIT AP TYLIMIIIICOH XaMaapiIblH ITHHKUITIIHUNA yTra
Hb suIraaTaid GaiuIblr Xapyysnk OaitHa. OifH XYpaH OrOTHBIH MOP(OJIOTUIH Y3YYJIAIT Hb XYHCHIH XyBb sIraaTai
Geree1 3p 6oarans Hb Ouedp ypT O0s10BY oM Ooaranuac 6ara >KUHTAH OaifB. XapuH oM 00Arais Hb UXIBUIIH PIICII
WYY KUHT?H Oaitna. bun cynanraansl Tanbaif COHrOXZ00 aMbJpax OPYHBI OJIOH SH3 OaWAJIBIT TOIeeIeX ra3pbir
XaMpyyJIXK ajlar eBCT Hyra, UIyry, yyJblH Xyypail eBep 3HIIp, oif 33par snraatait opunnj 2000-2013 onx Huilt 14
Ku 8-p capa coHrocoH HUUT 10 Tanbaiin cymanraar >KIKUT XOXTOH aMbTHBI 3yHBI YP)KIIMHH Ye, YPKIIHHH rapaax
YEHHT TOXUOJAYYIaH HOMYJISBIH TOO TOITOW XapbIIaHTyH HIMAIACOH YETAM NaBXIlyyJaH COHIOXK XUIICOH.

Tyaxyyp yec: OfH XYp3H OTOTHO, OTOTHO, MOITYJISAIIBIH OYTA1I, MOMYJIALBIH TUHAMUK, XYHCHIH TUMOphU3M

Opuumna
[3] 33par yiac opHyylaa XUHIZICOH XapuH MaHai
OpPOHJT ©MHO Hb XMWIJICOH MOMYJISILBIH SKOJIOTUIHH

Anx 1846 omn IlIBemuiilH ambTaH cCyraad
CynneBamn  OHH  XypaH  orotHo (Myodes

rufocanus)-r MWHAHKIDX yxaaHa OyprtracaH. OiH
XYpaH orotHo (Myodes rufocanus) Hb XATam,
Snonooc IlIBen xypTan MeH Oycaj yiac opHyyaan
xaJl 4yjJyypxar
OpYHOOC WIIYY OF MOATOH aMbJapax OpUHHJ d103T
TapxcaH 3y 1oM [ 1]. OHd 3ylniiH ypT XyramnaaHsl

TYr29M31  0eree;l Tam Xd9p,

TMIOTYJISALIBIH 3KOJOTHIMH cyaanraa fmnoH [2], [lsen

*Xonboo bapux 30xuocy .
yaxum xasne: tserendavaa.};@humantles. mn,
tserendavaa.purevjal@students.boku.ac.at
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ypT XyTamaassl cyanraa TyH XxoMmc 6aiina. Mitmaac
oun bapyyn XoutmitH XonuH Hyram oWH XypaH
OTOTHBIH OWOJIOTH OKOJIOTHMWH YPT XyralaaHbl
CyJajraa XuMxXuir 30pbCoH IOM.

Oiin  xypsH orotHo (Myodes rufocanus) Hb
MoHroa OpHBI OWH OYCAA TYrIdMIII TapxcaH
JKVDKUT XOXTOH aMbTaH FOM. DHD 3YIIUIH aHTHIIall
3YH, MOP(OIOTH, SKOJIIOTHIH STH3 OYpHITH OpUUH]

TapxcaH TIOITYJIALIBIH JKOJIOTHIH cypajiaraar
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xuiicon [4]. 3yinuiiH XyBbJl MaHall OpOHJI ©preH
TapxalaTTailk 4 OWH 9SKOCHUCTEMMHH HOXIe]
THATIIPUIH OHOIIOTH, SKOJIOTH OOJIOH TOMYJISIBIH
SKOJIOTUIH CyJairaa TOAUWIIeH CallH XUUIIIITYH
OaiiHa.

Omaxyy cynanraa Hb bapyyn XoHTHitH XOHWH
HyTa Jaxb OWH XYP3H OTOTHBI MOIYJISILBIH TOO
TOJITOMH ©6epYJIeNT, HacC OOJIOH XYHCIIp sraarai
OoaranyapH Y3YYIITHIT
XappIyynax oM. XYPTOI — MXDHX
CyJlairaaHyyJl Hb TMONYJSALBIH JUHAMHK 3CB3J
TOO TOJTOHH XeJUles 3YHJ aHxaapjaa XaHIyyJDk,
XapuH MOIyJAl JOTOpX OoAragb XOOPOHIBIH
ysiigaa Xxoi0o0oT, OMOJIOTH DKOJOTWHT HapuiiH
cymnaaryi Oaitaa [5].

MOpQOIOTHITH
CasxHBIT

Kvoxur XexXTeH aMbTABIH DIO3TIUIMHT  ypT
Xyraraabl — TYpPIIUJI CylanraaHbl
MaTepuajg XoBOp Oalix O0OJOBY OJIOH >KUIMHH
XOJ16J1 3Yi1 Tapy 60JI0X sMapBaa HAT ©0PHIIeNI THIT
HWIPYYJIIX OOJIOMIKHHIT OW OOJITOX Hb IPTaI333Tyi
I0M. DHAXYY CyJajiraar TOAOpXOH razapT Oalipimx
MOAPATYIUIH MOMYJISIMNAT YPT XyTalaanbl TypIIN/
QKWIIIax yIMaap Tazap 3YHH XyBbJ[ Mall epreH
yyAaM OpOH 3aiir xampyynaH Xsui0apxaH, SHTHHH
Oaifjytaap TainOapiax XUHX OOJOMXK  OJITOX
HapuMBYWIICAH apra aiiuriaH TYWIPTrICOH [6].
VYr cynanraann XOHMH Hyra OpuYdMJ Tapxax
JKUKUT MIPITYINAH 3YUIT TyC Oypadc XaHTanTTai
XOMKIOHHAW JIPK  MaTepuasl IyTIIyyJDK —OJIOH
XyBbcardyrall CTaTUCTHK IPOTPAMM  XaHTaMK
amuriial  OOJIOBCPYYJaiT — XUUB.
3opmiro Hb OH XypaH oroTHO (Myodes rufocanus)-
BIH TOMYJISIIBIH JIMHAMUKUIH ypT XyranaaHbl
©0OpWIONT, MOH SHDY 3YWIHUHH Tajmaapx OWOJIOTH
AKOJIOTHHH CyJalTaaHbl M3IJUTUHT HAMATAYYIIDX
oM. Cynanraanbl Taamariail Hb 3YWIMHH Hac,
00JIOH XYHWCHHH XamaapibIl Cy/uiax. XYHWCHHH
Xapbllaar HaCHBI OYTIPAP Hb HSIX, 3a1yy OOJOH
Oue ryiiucsn Ooarans Tyc OypIsp aHTWIAH Y3COH
0a 9H? Hb aMbJpax OPYHH, MIMDKUIT XO6JTe6H,
YPKWIJIT OPOX 33PTIAC Xamaapax yy YYHHHT OJK
TOI'TOOX. MOH 5H? 3YNIMIH NOMYJISALbIH JUHAMUK,
XYHCHIH Xapbllaa XOOpOHJA Xamaapay OaifHa
yy IArMdr cyjax. Xo€p Aaxpb TaaMarjail Hb
MOMYJISIIBIH  AMHAMHK, XOHOIT OapHraax 3puuM

aXurjacaHn

Cynanraassl

MOH 3p, oM OojranuiiH MopQoJoru sraa 00J0H
XYMCHIH Xapbliaar TOrTOOX FOM.

Cynaiaraansl MaTepuan apra 3yi

bapyyrn XouTtmii XOHWH Hyraa XWHWCOH OWTHUI
cynanraanpl TanOail Hb CUOUPHITH TaWTBIH ©MHO]T
X3¢or 0a OUT XIIPUIH XOOPOHAOX IIWDKHIATHHH
Ooycon opmmor [7]. 400 xm? Tambar 3337m19T
Oereen 49°01°-33¢ 49°10°E, 107°11°-107°31°E-
WHH XOOPOHAOX OYC HYTTHHr 333119T 0a HHUT
razap HyTruiH 85% Hb oliroop O6ypxaracaH [8].

bun rommox 5 amplipax OpPYHBIT TOAOPXOMJICOH
Oereej1 OypracaH HIyryH, MIMHAC, XyCaH Ol OyXuit
TOJIBIH Op3r OpuYMbIH Hamrapxar Tai. [lunoc
(Larix sibirica) 30-40 m emmepTdii, xyc (Betula
platifylla) ot 6yxuti manbau. A3uita moroc (Padus
asiatica), eprect HOXOWH xoiyy (Rosa acicularis)
Oyxwuit Tanbait. Ynbamyyp copsoo (Calamagrostis
purpurea), HyevlH wuends (Equisetum pretense),
capaprap TyynaiH tarHail (Filipendula palmata)
maBaMraiiican — mBepuHuUil  Oyprac  (Salix
wyyospm 6ypeac (Salix rorida),
naBap Hapuut ynmuac (Populus laurifolia) Gonon
copBoo (Calamagrostis purpurea), OIIIOUPXOT
xotmoonrop (Trifolium lupinaster), fnon xonmcon
ysyse (Ranunculus japonicas) Oyxuii TanoOau.
Dnrasp ampApax OpUMHI Tyc Oyp ambTaH Oapux
x0€p cyBar OalpyycaH.

schwerinii),

VYynwiH ap sHrIpUiH ynuac (Populus tremula), Xyc
(Betula platifylla), manac (Larix sibirica) Oyxuit
ambJ[pax OPYMH]| CyJalraaHbl TajaOalr COHTOCOH.
OH> Tanbaii Hp OyTiar ypraman Oara 0ereej roi
TeNeB Jaryyp Tpaik (Rhododendron dauricum),
Myxap  TYpYyXduT copBoo (Calamagrostis
obtusata), Hyevin wuenss (Equisetum pretense),
opoc naxunaar (Iris ruthenica), IMUATUIRH yIaJK
(Carex schmidtii) naBamraiincan. MeH 3H? Tanbaii
Hb TYHMAPT OpTeX OalicaH TyJI MIaTaX yHacaH MOJ
UXTOH. DHAXYY amblpax OpUYMH[A TypBaH CyBar
OaifpmyyrcaH.

Mopdomerp - myriryyacaH A3k Tyc Oypa napaax
MOP(DOJIOTUHH YHICOH XAMKUITYYIUUT XUHCIH:
ouenitn ypr (BY) xaMpbIH y3yypa3c Tercreiuiin
cyB xyptan; cyyiaauit ypr (CVY) Ttercremnuitn
CYBI3C CYYJIHHM Y3YYP XYPTAJL, CYYJIHUN Y3YYpUIH
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namnar yc opoxryi; Oomon Oweuiitn xun (BXK, 1
Ip HapUUBWIANTAH 3JEKTPOH KWH). buewitH ypt
0onon cyymHuit ypteir 0,5MM  HapuiiBuimanTai
LIyraM aluriaxk XIMKCIH.

AwmbTaH Oapux apra TexHUK - Cypanraar »KHKHT
XOXTOH aMBbTIBIH YPXKIHUWH XOE€p daxb ye Oyioy
8-p capein 8-aac 18-Huil xoopona 20 meTpuiiH
ypTTaid WyyayyHI XOEP KOHYC CYYITakK I33KANUT
nyriayyiaas.  J3akudr  x99puitH  j1abopaTopu
WUHXWDK 3YUIHUT TOTOPXOMIIOH HAc, Yp:KIUIH
TeJIOBUIT (HOXOH YPKUXYHH OSpXTHUM ranaaf,
JIOTOO1 Oaiar) TOIOPXOMICOH.

OreruIMiiH MWHXWIT - Yp AYHTHHAH anjaar
OaracraxplH Ty HAac, XYHCHIH OYIdT TyC OYpasp
aB4 JAyHJQX YTTBII TOOIOOJICOH. Taamariasir
manraxelH Tynn Oux xo€p TyyBIpT T-Tect
XapbLUAHTyll TOOHBI HMHIEKC
Tyxain6an egept 100-H KOHYCT XOHOI'T Oapuracan

ammriuacad  0Oa

opioop (k/X), nmaBamraii OaWJUIbIH WHIACKCHIAT
(bexmremuties, 1961) ammuriian OiH XYpP3H OTOTHO
(Myodes rufocanus)-bH OyIrIMIAIIR3 30HXUIOTY
3YHI  9CdX, TOMYNSANBIH JWHAMHK  33PTHHT

TONOPXOHICOH. MeH OHeHiH  XIMKUITHIH
yHuaceH mnapamerpyyauiir (BY, CY 6a BX)
CrimpMaHbl XaMaapJiblH ITUHKUIT? XUIK YHAJIIB.
Onept Oapuraax TOXUOIAOIBIT HAT XYYUH 3YHIT

muctiepcuitn KT (ANOVA/MANOVA;

STATISTICA—StatSoft, Inc.
TOOI[OJICOH OOJIHO.

2011) ammrian

Cyananraans! yp AYH

Huiit 320 (Myodes rufocanus) 6apueocanaac
147 Bb oM, 173 Hb 3p Ooaranp OalicaH. XOHUH
Hyrag 2000-2013 oHbI XOOpPOHA XUHCAH XIIPUKHH
cymanTaaHsl OapUITEIH MDY OapUMTAT TYIITUTIIINK
ereryies1 OOJIOBCPYYJIAIT XUHCIH. 3YHINHH XyBbJ
MOPQOJIOTUIAH  Y3YYJIITUHT HACHBI — aHTHJIAI,
XYHCUIH xapbllaaraap Hb XapyyJjcaH yp AyHT 1-p
XYCHAT'TH]T Y3YYJIIB.

Hac, xyiicuiin aQHTWJIaH  cajrax
0os0BCpyyJicaH Y3YYIITHIH
CTaTUCTHK Yp JYHII3C Xapaxaja Oue TYHIICOH
OO0JIOH HSITX OOATATUY/IBIH 3P aMbTaJ] M aMbT/Iaac
Ouesp ypt Oaiican 00 XapuH 3aJ1yy HaCHBI OYJIATT
XaMaapax aMmbTJABIH XyBbJl OM OOATAINY] Hb
OMeUitH ypTBHIH Y3YYJDAT YJI MBJAT 6CKk33. MeH
HSUIX 3M Oozranuac Oyca OyX HaCHBI M OO ATalIny 1T
OWeHWitH JKUHTHWH XyBBA Op Ooaraivac mIyy
Oaiican. 2011 onbl 8-p capm OapuricaH XamMruitH
XYHJI KUHTIU 5-H X330T3H 3M OoAranuyasir (42-56
rp) OOJOBCPYYIIANTaa OpyyJiaaryi 0OIHO.

Oyaranp
XOMIKHIITHIH

(Myodes rufocanis)- OWHXYPIH OTOTHBI ITIOITYJISIIIBIH
TOO TOJTOWH X303/ IYH IIHHKHIITID XUHXD]T
KU Oyp XapwilaH aJuiryd MOIYJISIbIH TOO

1-p XYCHOTT. Bueutin Xamacunmuiin OyHoaxc ymea 6a cmanoapm xazaiam. bueutin swcune ep, ypmoie mm,

1 = XOMOICUIIM XUU2OCOH HUUM 6002aANbIH MO0

bue ryiiucsu

Dp 6oarans (n =20) x CX

DM 6oarans (n = 16) x CX

t-ytra

Oonraib

Buewnitn ypT (MM) 198 103 130 29 0.937 >0.05
CyynHuit ypT (MM) 38 21 40 28 -1.428 >0.05
Buentin xxuH (Tp) 49.2 26 56.5 26 -1.304 >0.05
Hsanx 6oxarains Op 6oarans (n = 103) x CX Om 6oarans (n = 101)x CX t-ytra p
Buewnitn ypT (MM) 110 86 10677 5.535 >0.05
CyynHuii ypt (MM) 40 21 39 20.5 1.485 >0.05
Buentin xxuH (Tp) 28 15.8 29 13.1 3.333 >0.05
3anyy ooraiab Op 6oxrans (n = 50) x CX DM 6oarans (n = 30) x CX t-ytra p
Buewnitn ypT (MM) 118 93 121 87 -0.171 >0.05
Cyynauii ypt (MM) 3621 3822 -1.391 >0.05
buewniin xxuH (Tp) 38.321 41 18 -0.081 >0.05
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1-p 3ypar. Moreon opuvt bapyyn Xowmuuin Xonun nyevin (Myodes rufocanus)-vin nonynisyvln OUHAMUK

TOJITOWH 3M03rmmATIN Oaitnaa. Cynairaa XUicaH
OHYYJIBIH M3133H93¢ Xapxaz 2002-2003 on 6010H
2008 oHA OHH XYpAH OrOTHO TAMIAIJIATIIIIYH
OO0JIOXBIT 3ypar HArIAC Xapk 6omHo. HuidT cyaanraa
xuiicoH xyramaaan 2011 oHA MUHAMHUKBIH OPTHI
ye Oaiican. (Myodes rufocanus) HWAT OGapuracan
Ooxaranuac XaMruiiH HX yTra xapyyJscat 0ytoy 100
k/X TyTama 58 6oxrans Oaiican (1-p 3ypar). 2004
OHJI OYPTIATICIH XaMruiiH Oara ytra Hb 100 K/X
tyramy 0.4 Ooxarane OalicaH Hb HUUT 14 KuIHiiH
QKUTTANTBIH XyramaaHJ 23HY HHJICKC XY4TIH
eepwiernceH OaiHa. 3yparT Y3YYJICOHIIp OHH
XYP3H OTOTHO Hb 5 KMJIJI HAT yJaa MOIMYJSIbIH

70
60

50 OMm

o Op

WH HUIT TOO

40

30

20

Bapuracan 6oaraiamn

10

i

2001 2004

2005

0

2000

2006

il

2007

TOO TOJNTON UXCCOH 0a 5 1aXb KHUIAID MOMYJISLBIH
TUHAMUK OPTHJI Yeadd Xypd OYWUr Xapyk OOIHO.
Men (Myodes rufocanus)-viH xun OypuiH HaliM
Jyraap capi HOT XOHOIT OapuracaH amMbTIbIH
TYHIIaXX TOOT >KIJI OYp33p TOOIOOJIOH rapras (3-p
3ypar).

Xy#cuitnxappuaa2000,2005,2007 ona TSHUBIPTIHI
1:1 Gaiican u (2-p 3ypar), 2006, 2009, 2010 6onon
2011 oHx 3p aMbTax 3MII3C WYY TOMASTIIATICIH.
2012 oHm 5™ Oofranwyn JaBaMTaiiDK, TyXalH
KW HUAT OapuricaH OoxpranuiiH 61 XyBb, Oue
TYHICIH OoAranuiftH 67 XyBHHT 3330k OaifHa (2-p
xycHArT). 2011 OH MOMYIIAIBIH OYTIHIHH 66D X3B

i

2012 2013

2009 2010 2011

Kun

2-p 3ypar. (Myodes rufocanus)-vin xyticuiin xapvyaa
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MasTMir xapyyJsican: OyX Hac, Xy#c OypTraracoH
Oeree HsIX OOJrajab JaBaMraliDK, 30BXOH DHD
KU TOO TOJNrOW Hb OPTrWA00 XYypciH. XYVIc,
HACHBI OYJIr39p Hb CalraH aHTHJIal XUIK KHIT TYC
Oypa3p HB 2-p XYCHATTI Y3YYdB. Kl OypuitH
Haiimyraap cap onoH HAiIX 6oarans OypTraracaH
Hb OMHOX YPXKIMHH capyyJaj rapcaH OOoArannys
0omoxbIT Xapyyink OaifHa. 2011 oHx oiftH XypoH

orotHo (Myodes rufocanus)-bIH XyBbA YPKIUHH
OoranwifH 337X XyBb Maml eHaep Oaiican (2-p
XYCHATT).

4-p 3ypruiir axuriiaBai suiraatail HacHbBI OyJIdTT
XaMmaapax XypdH OTOTHBI OMEHIH YPT TOATIIPUNH
JaBxnay OOJIOH TapXasiT Hb HAc, HACHBI OOJTanba
eepeep OMenitH KUHT XapyyJaar O0JIOXbIT OaTamK
OaifHa. DHO IANTraaHbl yjiMaac OWA aMbTHEI

2-p xycHArT. 2000-2013 ono 6apueocan (Myodes rufocanus) nuiim 6o0zanuiin moo 6010n Xyucuiin xapvyaa, bapyym

Xonmuiin Xonun nyea.

3anyy bue .. Huiir Xviicuii .
sy || Gowram | ryimen | Xyfowtn | nyymp | gy | TP
Op | OM | Op | Om | Op | Om P ap (%) (%)

2000 19 | 23 7 1 2 1/1 49.1 1/2 333
2001 5 9 1/1.9 35

2004 1 1/1 100

2005 4 8 1 1 1/1,3 42.8

2006 21 13 10 4 2 21 66

2007 1 1 1 1 1/1 50

2009 4 3 5 2 1.8/1 64.3

2010 5 10 11 1 1.71 62,96

2011 43 33 11 12 10 7 1.2/1 552 1.4/1 58.3
2012 1 3 5 4 1/1.6 38.8 1/1.3 44.4
2013 1 11 100

Huiit 103 | 101 | 50 | 30 | 20 16 1.2/1 54.1 1.3/1 55.6
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3-p 3ypar. Xonun nyeein (Myodes rufocanus)-vin nze edepm oynoxcaap bapuzocan 600zanvin moo. AHOBA;

(10, 83)

116

=23.927; p = 0.0001).
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BW, gramm (n = 320)

4-p 3ypar. (Myodes rufocanus)-vie nacmoi Oyneasp
AHUNIaH OUeutiH JHcuH 6a bueutinH YypmviH X00OPOHO
xamaaparn y3cau (juv — wsax 6ooeann, s. adult — 3anyy
booecansy, adult — bue 2yiiycon 6002as).
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HaCBIT TOJIOPXOMIIOX/I00 36BXOH IIYYAYYH YPXHUH
apraj TyAryypJjlaH Jata IMyTJIyyDK OueuiitH KWHT
XOMKIOr Oa OMEHHH yPTBII HIMAIT X3MXKYYP
OOJITOH alMIIIaaar.

OitH  xypaH orotHo (Myodes rufocanus)-pia
ouenitn xun (BX), Oonon Ouewitn ypr (BY)
XOOPOH/IBIH XaMmaapJblH LIMHXHWIITI?HIAC
Y39X34 5M Oofranvynaj Maml XY4Tdi Xamaapai
xapyyJsicaH, dp Ooaraauyn Hb IyHI 33pTHIH
HeIeee WIPCIH 0aiiB (3ypar Sa 60110H 0). Xoép
XyHcuiiH OuenitH ypT OolIoH OWeMiH KMHTHHH
XOOPOHJl Y3C3H XaMI'MMH XYy4T3d Xamaapisil
(CrimpMaHBbI KOppensauitH Ko GUITUSHTHIH yTTa!

6)

CY = 16.8025 + 0.145 x BY, (r; = 0.20). (n = 16)

Bue rviirrean avaroaami CV o

BY. nam
CV =261834 + 0.1896 x B2 (> =007 (n=16)

—
N

Bae ryfineas avarausmii CY

B, rpanm
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3ypar 5. Mopgonoeu napamempyyouiin xoép xyevcasu 6yxutl xamaapivik epaguxyyosie (Myodes rufocanus)-
biH Oue eyuycan ap, sm boozanuyowvin BY - CY xoopono 6a b)XK — CY xoopono xutie. Peepeccuiin wiyeam 6a 95%
UMSTYIUNIH MYBULUHO XUUIKHC O2COH.
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a) EY =72.6308 +1.2492 x BIK, (#, =0.39). (n=103)
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B, rpanm

6-p 3ypar. Mopgonoeu napamempyyouiin Xoép Xyebcax mapxaimult epagukyyovte (Myodes rufocanus)-vin Hsix
ap, am 6oozanuyovin BY—BIK xoopono 6a BY—-CY xoopono xuiie. Pecpeccutin uryeam 6a 95%-vin umesx xsazeaapwie
MABLIIC O2COH.

r=0.61,p<0.001 6ar=0.84, p<0.0001) 5-p 3yparrt
Y3YYJI3B.

Xoép xyi#icuiiH OweniiH ypT 0a CYYJIHHH ypT
XOOPOH/BIH XaMaapJblH KO3(GHUINSHTHIHH YTTHIT
(r,=0.20 p<0.001 6ar, =0.15p

< 0.001) 0.5-aac Oara OGaiiraar 5-p 3ypruii B 0a
-1 Y3YYJ13B. MeH 5-p 3ypruiit ;1 00J10H e-11 Oueuiin
KUH 0a CYYIHHIA YPT XOOPOHJBIH XaMaapiblH Yp
IIYH MOH afw OaifHa.

BokcrunoTein rpadukaac (7-p 3ypar) TyxaWH 3yin
Hb HaMar, ajlar eBCT Hyra, OyT ceer OyXuil IyryiiH
amMbJIpax OpYMHI TecTdi Oaiinnmaap TapxcaH
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Oeree1 oitH XypaH oroTHO (Myodes rufocanus) Hb
xoiumor oia (MF) xaMmruiin enzep Tapxanrrai
OaitHa. MitMddC 27M0ATIIMT XOMMMOT OHA WYY
TOJ WIBPCOH TyJ TyXaillH 3YWIMHH UX33p TapxJar
amMb/Ipax OPYMH XK Y3CIH.

X313J1yyJnr

bun Xouun Hyra paxe (Myodes rufocanus)-uiin
XyhcuitH auMopdmsm Oyroy XYHCHIH sutraar
cynancas. JKun OypuiiH 8-p capa aMbTIbIT Oapux
apra TeXHHMKTID CYBraH LIYyJIyyH YpPXU alldriaH
Toonoonon xukcsH. XonuH Hyra opumsiH OiiH
XYp3H orotHO (Myodes rufocanus)-biH Mophoiioru
XOMKHIATYYZ O0NOX OWenidH ypr, OWMEHiiH KHH,
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= s Mean —
[] MeanBxSE
T MeanB+2*SD

e = + 9 &

FP HM BB MF MDs

AnbIOpax opuHH

7-p 3ypar. bapyyn Xowmuun Xonun Hyeao
2000-20110Hbl X00POHOOX OUH XYPIH O2OMHO
(Myodes rufocanus)-vin mapxauimoli M30221UlLe
awwuenan boxecnnom epaghuxaap amvopax opunwvle
mooopxotincon, FP - Hamae, HM - Hyza, BB - Bym
cooe, MF - Xonumoe ou, MDS - Yynvin xyypaii x22p

Jyrzax an6srmmn
=

CYYJIHUH YPTHIT Hac OOJOH XYWCHHH OyIr3dsp Hb
AQHTWIDK Ccalral cyjajicaH 0ereejy yp IYHTUIH
OOJIOBCPYYIANTHIT
3yint BapuaHchiH aHanu3 (AHOBA) ammwmrnan
0osnoBcpyyiican. Cypnairaan]i XaMmparjcaH Oyx
MIOMYJISIIBIH  MOP(OJIOTHITH  XYBBA M3IATAIXYHIL
XYUCHIH auMOp(H3M MIDPCIH. AHTMIICAH HACHBI
OYJIdT X00pOH[ OMEHiiH ypT, *KHUH OOJIOH CYYJIHUH
ypTag siraa
XYUCUUH IUMOP(GU3MBIH HHIEKCYYA OHpPOIIIO0
OaiicaH.

Koppensii, Har  xyuun

Oaifcan. XyHCHITH XOOpPOHIOX

[MomynsiiblH XyBbJl OWMEHIH XUH OOJIOH OMEHiiH
ypr (Oyrm p<0.001) XOoOpoHA MIAITIAIXYHIT
xXamaapall WipciH. ['9BY Oueniin ypt 0a cyynHHN
YPT XOOPOH/IBIH XaMaapJIblH YP JYH Hb OUCHITH yPT
HOMOTIPX TycaM CYYJHHH YPT HAIMATIUAT TICOH
TaamarJalbl YTYHCIIB.

bapyyn xsHTuiiH XonuH nyran FP - Hamar, HM —
Anmnar eBc Hyra, BB — byt ceer Oyxuii mryryii, MF
- Xonumor o, MDS - yyiblH Xyypai X33p ICIH
TaBaH suIraaTail aMbJpax OPUYMHT COHTOCOH 0erees
OMH XYP3H OTOTHO Hb XOJIUMOI OMI00C XaMIUITH UX
Oapuracan. Anonst @eHHOCKaHAMAN [9] HaMTrapxar
TaJl, YyJIbIH 3HI3p 0a ol XuilcoH cypanraaraap
Ol WYy OJIOH OoArasb TAOMRIIAIAMK OalicaH
6aitna [10]. buannit yp 1yHranc xapaxaj aMbTABIH
XaMI'MHH MX 3103rmmn OyxXuil aMpapax OpuMH Hb
Hlunsc-Xycan xoauMor ol OaiicaH.

Epenxutinee (Myodes rufocanus)-uiin Xyicuiin
Xapbllaa THHIBIPTIH Oyroy 1:1 Gaiican. OitH XypaH
OTOTHBI MOITYJISIA] ©BOJDKCOH aMbTIBIH 33J9X
XyBb Maml Oara Oaiican (2-p xycHArT). YYHUH
O0JOMXKHT Talmbapeir Oup 8-p capa YpxKIUHH
YIAUPIBIH — TOICreiij XUUCHHTIU
XOJIOOH Y39k Oaiiraa rom.

AXKurjiaJirtaa

ApBaH I6pBEH XUIUHH NOMYJISIBIH JUHAMUKUAT
taitnoapnaxeir Ty ledrens bopuc Xonun Hyra
Jaxb KIDKUT XOXTOH aMbTIBIH YPT XyralaaHbl
MOMYJISIIBIH ~ JUHAMUKHHUT  (XOBIDTOITYH  rap
OMYMAIT) aBY Y39XJPD War araapelH (CapbiH
OyHAX TeMIeparyp, XaMruiiH Oara temmeparyp,
capblH AyHAAX Xyp TyHalac, capblH XaMTHHH HX
nacad OyXdBUMIfH 3y3aaH) XyBbCArdbll ©BOIDKCOH
amMbTaATall XaphllyyJcaH. DH3 Yyp AYH HOXUeI
Oaiimantaii Oun canan HOr OaliHa. OWH XypaH
oroto (Myodes rufocanus)-pIH TOO TOJIOH
2001 onx apc OyypcaH Oereej MOMYJSIBIH TOO
oroM Oyypu Oaiiraa up 2000-2001, 2006-2007
OHbl ©BOJl OJIOH >KWJIMHH JyHIakaac JaBCaH
X3T XYHTIH, IlacaH OYpXdBU HHUMIDH OaiicaHTai
X0nbooToit Oaik  Oomox. MeH mOMyIsIBIH
JUHAMUKUNH ©6pwWIeNTUHH HAI IIajdTraaH Hb
MIOMYJISIIBIH ~ XYHCHITH ~ XapbliaaTail  Xoi0ooTon
Oaiix Mmaragnantaii tom [11]. Xy#icuiiH XxapbLaa
2000, 2001, 2006, 2010 oryyman Tarmm Oyc, 8-capa
9p Ooaranuyz WIYY OJIOH TAMRIIAIAMK OaiicaH.
Xapun 2011 ong HUHT 1PKUNH XYHCHIH Xapbliaa
HacHBl OyJdr Tyc Oypa TIHOBIPTIH Oailican Oa
I03rmmwI eHxep OalicaH INanTraaH Hb YYHTSH
X0J1000TO# Oaiixk 600X OM. YYHTAM aaunaap oug
MoTyJsibIH OyTumitH eepunent b 2011 onbr 8-p
capA HATTpall A3 LPBIT3 XYPIX Iojl IIaNTraal
0O0JICOH TIK Y39k OaifHa.

Kananein ®DeHHOCKaHAMA] YH TOPIUHH OTOTHBI
(Myodes spp.) TOITyJIALBIH TOO TOJTOWH 3JIO3T NI
3-5 okmnmiH yewnnT i OalicaH, MeH ymapn
AMEpUKT XUICIH Ccyaairaaraap HOMYJISIbIH UK
OyToIl axuriarjakx OyHr HOTIOXK XapyyJscaH.
bunnuii cynanraa Hp XOHHUH HYTBIH OMH XYp3H
OTOTHBI MOMYJISIIIBIH IUHAMUKBIH UK OyTAITIAT
XapyyJok OaiHa.
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JAyrazar

OiiH xypaH orotHo (Myodes rufocanus) 1ueeH
TOOTOOp OapHracaH KHIYYIDI 30BXOH XOJIHMOT
oifrooc Oapurnax OaiicaH 0a TOO TONTOH ©CCOH
KUIYYIRA Oycaa aMbApax OpYUHJ Tapxjaar. 3y
XOOPOHBIH OOJIOH HJII TIKIUIUHH 6pColIeoH
Hb TOMYJSIUBIH TOO TOJITOMI Xsi3raapiard Xy4uH
3yitn Oommor. TyyHWISH XYpaaymdH OyH OpYHBI
©OpUIONT Hb TOO TOJITOW] HOJIeO]erd rojl Xy4yuH
3yiicuiiH HAT Oonpor Oereej macaH Oypxyyl
Oararaii XYHT2H ©BIHI{H apaa TOO TONrol Oyypax
3YH TOITON aXWIJarJcaH.
cylanraaraap 3ajnyy M Ooxaranb 3p Oozaraiumac
LIO6H TOOT00P Oapuraax OaiHa.
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