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Abstract
Helminth infection in small rodents (Apodemus flavicollis and Myodes glareolus) was studied in forest and in beaver
sites that were tightly spatially interspersed. Beaver sites were regarded as disturbed habitats inhabited by these two
typical forests dwelling small rodent species. We tested the hypothesis that beaver sites, as disturbed habitats, can influence
the abundance of infections with helminths, typical of forest rodent species. The composition of helminth species
overlapped fully in the two tested habitats for M. glareolus (8 species of parasites) and nearly completely also for A.
flavicollis (7 species at beaver sites and 6 species in the forest). M. glareolus were more heavily infected with Syphacia
petrusewiczi at beaver sites than in the forest in autumn and winter. The mean abundance of all helminths in M. glareolus
was significantly higher at beaver sites only in the winter, with no significant differences in any other season. For A.
flavicollis , we did not find statistically significant differences in mean abundance of helminths between the habitats
neither for any particular helminth species nor for all helminth species taken together. We found some changes in the
helminth community structure (as reflected in dominance hierarchies of helminths species) between the two studied
habitats. S. petrusewiczi dominating markedly over the other helminth species in M. glareolus at the beaver sites, whereas
dominance with this helminth was much weaker in the forest. For A. flavicollis, we found different dominant helminth
species in each of the two habitats: Syphacia montana was strong dominant at beaver sites, but it was not found in mice
dwelling in the forest, where Syphacia stroma dominated at the beaver sites. The patterns of taxonomic diversity of
helminths and the distribution of parasites among host individuals did not reveal any significant differences between the
tested habitats which were variable among host species and seasons. Our study has revealed habitat differences only in
some aspects of the helminth infections of the two typical forest dwelling rodent species, whereas other tested parameters
were highly variable and did not show significant inequalities between habitats. These findings suggest a rather weak
impact of the beaver sites on the epidemiology of helminth infections in typical forest dwelling small rodent species.
Key words: Apodemus flavicollis , Myodes glareolus , helminths, helminth infection levels, forest, beaver sites,
habitat disturbance

Introduction
Small rodents are good models for investigating
the host-parasite relationship in different habitats due
to abilities of these mammals to inhabit a wide range
of different environments (Lafferty et al. 2008). Infections of small rodents caused by helminths are usually studied in separate habitats, such as forests, grasslands, mountains, rural and urbanized environments
(Behnke et al. 2000, Ferrari 2005, Maþeika et al. 2003,
Montgomery and Montgomery 1989) but few data exist on comparative helminthological analysis of small
rodents in different habitats or habitat complexes with
respect of their cardinal changes.
Forest habitats, despite their very uneven species
composition and succession stage, can be regarded
as the last stages of succession within a landscape
ecosystem in temperate zones, thus, suggesting a rel2011, Vol. 17, No. 2 (33)

atively long development of ecological relationships
among various trophic levels, including the host-parasite system in small rodents. Various ecological factors might be considered to have the potential to influence the host-parasite relations, especially when the
mature forest ecosystems are disturbed in some way.
Beavers (Castor fiber and C. canadensis) are
widely acknowledged as a source of natural disturbance in forest ecosystems (Johnston and Naiman
1987, King and Antrobus 2001, Wright et al. 2002).
Generally, beaver sites have very specific habitat qualities, and their numbers have increased significantly
in the landscape ecosystem during recent decades
(Ulevièius 2008). Beaver sites are usually tightly interspersed with forest habitats, thus, providing an
opportunity for colonization by species of forest small
rodent. The bank vole (M. glareolus) and the yellownecked mouse (A. flavicollis) are considered as typiISSN 1392-1355
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cal forest rodents (Juðkaitis 1999, Juðkaitis et al. 2001,
Maþeikytë et al. 1999, Prûsaitë 1988) also inhabiting
the environments of beaver sites with high relative
abundance (Ulevièius and Janulaitis 2007).
Due to the wet and swampy conditions of beaver
sites and abundant intermediate hosts of helminths
(snails and other mollusks) the parasitological state
of small rodents may be different than in the forest
(Ferrari 2005, Pulido-Flores et al. 2005). Mobile rodents
have the potential to transfer helminths to the forest
and other habitats, in this way influencing the parasitological state of the whole landscape ecosystem. The
relationships between the individual biota components
of the biota of beaver modified habitats, including the
host-parasite system, have not been investigated
across the whole range of the Eurasian beaver.
The aim of this study was to compare the helminth
fauna notably the abundance of helminths in small rodents in the forest and beaver sites. We tested the
hypothesis that beaver sites, as disturbed habitats,
influence infection levels of helminths, typical of the
forest rodent species.
Study area
The study sites were located in Vilnius, Molëtai
and Ðirvintos districts, Eastern Lithuania (Fig. 1). The
geographic co-ordinates of the approximate centre of
this territory: 55°00N, 25°14E.
Morainic hills with numerous lakes are characteristic of the study area. Forests are highly fragmented
(Fig. 1) and successional mixed stands (usually Picea
abies with some deciduous species, Alnus incana,
Populus tremula, Betula pendula ) prevail. Average
forest cover of the study area is ca. 29 %. A number of
abandoned meadows and extensively used pastures
intersperse with fragmented forests. Fens, usually
overgrown or fringed by Salix spp., Alnus spp. and
Betula spp. stands, are common in depressions between hills. The majority of beaver sites are located

Figure 1. Study area. The black polygon on the left map
covers the whole study area. On the right map is shown the
characteristic pattern of the forest (black patches) fragmentation in the study area
2011, Vol. 17, No. 2 (33)
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in fens at the margins of small forests. At beaver sites,
usually Salix spp. or Frangula alnus shrubs grow, and
in the grass layer Carex spp. dominate. Mean density
of beaver sites was 4.5 sites/1000 ha. The age of beaver sites varied between 10  25 years. Beavers disturb forests by raising the water level of the ground
and leaving trees to die or removing the majority of
large trees by cutting them.

Materials and methods
Small rodents were sampled in the forest and at
beaver sites from 2007 to 2009 four times per year: in
spring (April), in summer (July  August), in autumn
(October) and in winter (February). Snap traps were
set in standard lines (25 traps at intervals of 5 meters)
or trap quadrates (five traps, one in the centre and four
in the corners of an approximately 3x3 m square) for
three days and nights. Trap lines and trap quadrates
were used in the forest, whereas trap quadrates were
used only at beaver sites. Trap quadrates were set on
beaver lodges (one trap on the top and four around
the base of a lodge) (Ulevièius and Janulaitis 2007).
Small pieces of brown bread crust moistened with
sunflower oil were used as bait. Sampling of small
mammals by snap traps were permitted by the Ministry of Environment (license No. (11-)-D8-3650).
In total 390 individual small rodents were caught
and examined helminthologically: M. glareolus  n =
128 at beaver sites and n = 159 in the forest; A. flavicollis  n = 21 and n = 82, respectively. Small rodents
of other species were caught but these were not studied helminthologically due to their low relative abundance and frequency of occurrence.
We dissected the entire intestinal tracts of small
rodents and examined these for helminths. The content of the intestines was studied by the method of
consistent flushing. The helminths were fixed in 70%
ethanol. Nematodes and trematodes were studied on
temporary water  glycerin preparations (Èâàøêèí
è äð. 1971).
Two indices of infection level were used. Mean
abundance is the total number of individuals of particular parasite species in a sample of a particular host species divided by the total number of hosts of that species examined (Bush et al. 1997). The other indicator
used was prevalence of infection which was calculated
as the percentage of the infected individuals from among
all the dissected rodents (Bush et al. 1997). Significance
of differences of mean abundance and prevalence of infection was tested using the Mann- Whitney U test and
the Chi-square test, respectively (p < 0.05).
Age (juveniles, subadults, adults) and gender
difference were tested using tests of independence on
ISSN 1392-1355
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Results
In total, including both small rodent species (M.
glareolus and A. flavicollis) and both treatments (beaver sites and forest), 66 % of the examined small rodent individuals were infected by helminths. Helminths
of 9 species and 3 not identified to species level (5821
specimens) were found: 1 cestode (tapeworms), 6 nematodes (roundworm), 2 trematodes (fluke) species and
1 cestode and 2 nematodes not identified to species
level (Table 1).
M. glareolus were infected by 8 species of
helminths and there was no difference in the number
of helminth species between M. glareolus caught at
beaver sites and in the forest. All parasite species were
the same in both habitats for M. glareolus (Table 1).
A. flavicollis were infected by 7 helminth species
at beaver sites and 6 in the forest. The nematode S.
montana was found only in mice dwelling at beaver
sites (Table 1).
Comparing the two rodent species, they had three
common taxa of helminths (Cestoda g. sp., Heligmosomum costellatum, Heligmosomum mixtum), whereas other helminths were found to be rodent-specific.
This pattern was identical between the two tested
habitats (Table 1).
2011, Vol. 17, No. 2 (33)

Table 1. Helminth species (or unidentified taxa) composition and their distribution among hosts from beaver sites and
the forest

Cestoda

Family

Helminth species or
unidentified taxa

Taeniidae

Hydatigera taeniaeformis
Cestoda g. sp.

Capillariidae

Capillaria sp.

Heligmosomatidae

Heligmosomum costellatum

Life
cycles

Indirect

Nematoda

Heligmosomum mixtum
Syphaciidae

Syphacia montana
Syphacia petrusewiczi

Direct

Syphacia stroma
Syphacia sp.
Trichocephalidae

Trichocephalus muris

Plagiorchidae

Plagiorchis elegans

Notocotylidae

Notocotylus noyeri

Total number of helminth species

Indirect

Forest

Myodes
glareolus
Apodemus
flavicollis
Myodes
glareolus
Apodemus
flavicollis

Class

Beaver
sites

Trematoda

infection levels of M. glareolus (because of larger
samples than A. flavicollis) within seasons. Statistically significant differences among age groups were
found only in the autumn (Kruskal-Wallis test,
p=0.006). Statistically significant differences between
sexes of this host were found only in summer (MannWhitney test, p=0.01). In the remaining cases, we did
not find statistically significant differences neither
among age nor sex groups of M. glareolus probably
due to remarkably smaller samples of individuals tested in other particular seasons. Thus, we have omitted
the age and sex factors from further analysis by pooling together all groups of age and sex within seasons.
The Shannon  Wiener diversity index (H) (May
1975) and the BergerParker dominance index (May
1975) were used to express diversity of the helminth
species and dominance of helminth species in small
rodents from different habitats. The Jaccards similarity coefficient (J) (Magurran 1988), which measures
numerical similarity of helminth species, shared between component communities. The helminth aggregation was assessed using the variance-to-mean ratio
(dispersion coefficient, CD) of helminths number per
one host individual (Poulin 1998). Statistical significance of differences from random distribution of
helminths (CD=1) (was tested using the Students
t-test (Kershaw 1978).
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Analyzing particular species of helminths in different seasons, the mean abundance index showed
only slight and statistically insignificant differences
between habitats (Table 2), except two cases, when
M. glareolus were more heavily infected by S. petrusewiczi at beaver sites than in the forest (Mann-Whitney test: autumn, p = 0.03 and winter, p = 0.02). In
other cases, the mean abundance of helminths in M.
glareolus and A. flavicollis were not statistically significant between habitats (Table 2).
Total mean abundance of all parasites in M. glareolus showed a higher infection level of this rodent
at beaver sites than in the forest, especially in winter
(Mann-Whitney test: winter, p = 0.049). A similar tendency was observed in A. flavicollis showing higher
abundance of all parasites in autumn; however these
differences between habitats were not statistically significant (Table 2).
Similarly, analysis of the prevalence of infection
did not reveal any significant differences between
habitats in different seasons, except in two cases (Table 3). A contrasting pattern of prevalence of infection was found in M. glareolus infected by S. petrusewiczi and H. mixtum. This index of S. petrusewiczi in
M. glareolus in autumn was significantly higher at
beaver sites (c 2 = 9,283, df = 1, p = 0.0023), and prevalence of H. mixtum in the same host species and in
season was higher in the forest (c2 = 6.493, df = 1, p
= 0.0108). For the rest of the parasite species differences in infection prevalence between two habitats in
different seasons were not significant neither in M.
glareolus nor A. flavicollis (Table 3).
ISSN 1392-1355
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Helminth
species or
unidentified
taxa
Capillaria sp.

Myodes glareolus

Habitat

Table 2. Mean abundance of helminths in
small rodents at beaver sites and in the
forest in different seasons (n  number of
dissected individuals of small rodents,
B  beaver sites, F  forest)

B
F
B
F
B
F
B
F
B
F
B
F
B
F
B
F
B
F
B
F
B
F
B
F
B
F

Cestoda g. sp.
Heligmosomum
mixtum
Heligmosomum
costellatum
Hydatigera
taeniaeformis
Notocotylus
noyeri
Plagiorchis
elegans
Syphacia
montana
Syphacia
petrusewiczi
Syphacia
stroma
Syphacia sp.
Trichocephalus
muris
Totally for all
helminth species

Spring Summer
n=23(B) n=26(B)
n=22(F) n=43(F)

0.09
0.1
6.3
4.6
0.09
0.05
13.4
11.0
6.1
0.04
26.0
15.8

0.07
0.2
0.5
1.4
1.0
2.6
0.7
0.09
18.6
14.2
20.5
18.5
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Autumn
n=66(B)
n=80(F)

Winter
n=13(B)
n=14(F)

Spring
n=3(B)
n=12(F)

0.3
0.3
0.1
0.09
1.2
2.8
1.1
0.8
0.08
0.01
8.9*
2.4*
0.02
0.01
12.2
6.6

0.2
0.07
4.2
2.4
9.8*
0.1*
0.08
0.07
14.2
2.7

0.3
0.3
1.3
3.0
2.8
10.7
0.3
1.7
6.4

Autumn
n=66(B)
n=80(F)

Winter
n=13(B)
n=14(F)

Spring
n=3(B)
n=12(F)

4.5
5.0
3.0
8.8
21.1*
42.5*
9.1
10.0
1.5
1.3
25.6*
6.3*
1.5
1.3
60.6
70.0

23.1
7.1
77.0
57.1
30.8
14.3
7.7
7.1
76.9
64.3

33.3
33.3
66.7
25.0
33.3
33.3
16.7
100.0
75.0

Apodemus flavicollis
Summer
n=8(B)
n=18(F)

Autumn
n=10(B)
n=46(F)

Winter
n=0(B)
n=6(F)

0.06
0.3
0.7
0.3
0.2
0.4
0.2
12.3
3.8
11.8
0.7
16.9
13.6

0.2
0.1
1.0
0.4
0.4
0.04
2.0
1.0
3.6
4.0
22.5
8.5

4.7
7.7
0.5
12.8

Table 3. Infection prevalence (%) of
helminths in small rodents at beaver sites
(B) and in the forest (F) in different seasons (N - number of dissected individuals of small rodents)

Helminth
species or
unidentified
taxa
Capillaria sp.

Habitat

*  statistically significant

Cestoda g. sp.
Heligmosomum
mixtum
Heligmosomum
costellatum
Hydatigera
taeniaeformis
Notocotylus
noyeri
Plagiorchis
elegans
Syphacia
montana
Syphacia
petrusewiczi
Syphacia
stroma
Syphacia sp.
Trichocephalus
muris
Totally for all
helminth species

B
F
B
F
B
F
B
F
B
F
B
F
B
F
B
F
B
F
B
F
B
F
B
F
B
F

Myodes glareolus

Spring Summer
n=23(B) n=26(B)
n=22(F) n=43(F)

8.7
9.1
43.5
68.2
4.5
4.5
17.4
18.2
13.0
4.3
73.9
86.4

8.3
20.9
19.2
32.6
7.7
20.9
7.7
2.3
30.8
14.0
61.5
74.4

Apodemus flavicollis
Summer
n=8(B)
n=18(F)

Autumn
n=10(B)
n=46(F)

Winter
n=0(B)
n=6(F)

5.6
12.5
11.1
12.5
5.6
25.0
5.6
25.0
25.0
5.6
5.6
75.0
33.3

10.1
6.5
30.0
13.0
6.5
2.2
10.1
10.1
13.0
15.2
50.0
34.8

33.3
16.7
16.7
50.0

*  statistically significant

Total prevalence of all helminths combined (all
parasites) also did not differ significantly between the
two tested habitats, although there were some differences between two rodent species with respect to this:
the percent of infected M. glareolus was similar between habitats in all seasons, whereas the percent of
infected A. flavicollis was somewhat higher (statistically not significant) at beaver sites in all seasons
(Table 3).
2011, Vol. 17, No. 2 (33)
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There were 3 dominant species of helminths in M.
glareolus and 4 species in A. flavicollis. The species
abundance patterns of helminth species in M. glareolus varied more among seasons but less between the
two tested habitats, except in autumn and winter (Table 4). S. petrusewiczi dominated in M. glareolus at
beaver sites in summer, autumn and winter, whereas it
was numerically dominant in the forest only in summer. These rodents contained the same dominant
ISSN 1392-1355
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helminth species in both tested habitats in spring and
summer but not in autumn and winter.
The relative abundance of the helminth domination in A. flavicollis was very variable with no single
species dominant in the two habitats within one season. S. montana was more dominant at beaver sites,
whereas S. stroma  in the forest (Table 4).
Table ". Dominant species of helminths (Berger-Parker
Dominance Index) in small rodents at beaver sites (B) and in
the forest (F) in different seasons
Hos t
species

Myodes
glareolus

Apodemus
flavic ollis

Dom inant helminth
species

Summer

Autumn

W inter

B

Spring
F

B

F

B

F

B

F

Heligmosomum mixtum

-

-

-

-

-

0.43

-

0.89

Notocotylus noyeri

0.52

0.69

-

-

-

Syphacia petrusewic zi

-

-

Heligmosomum mixtum

-

0.47

-

-

-

-

-

-

Syphacia montana

-

-

0.70

-

0.90

-

-

-

0.89 0.77 0.77

-

-

-

-

0.69

-

Syphacia stroma

-

-

-

0.87

-

-

-

0.60

Syphacia sp.

0.86

-

-

-

-

0.46

-

-

The diversity of the helminth community indices
for M. glareolus were slightly higher at beaver sites
(H = 1.27; infected by 8 helminth species) than in the
forest (H = 1.11; also infected by 8 helminth species).
A. flavicollis contained a little more diverse helminth
community in the forest (H = 1.17) than at beaver sites
(H = 0.91), helminth species numbers were 7 and 6,
respectively (Table 5).
Table 5. The Shannon-Wiener (H) helminth
community indices and Jaccard's similarity coefficient (J) of helminth communities and their
seasonal variation in small rodents dwelling at
beaver sites and in forest habitat (N  number
of dissected individuals of small rodents)

Parasite diversity varied considerably between
habitats and among seasons and rodent species. For
M. glareolus, the biggest difference was between
beaver sites and forest in spring, when the helminth
community at beaver sites was more diverse (H = 1.05;
infected by 6 helminth species) than in the forest (H
= 0.67; infected by 4 helminth species). With the progression of the seasons, the diversity of the helminth
community dropped in summer before then rising again
in autumn in M. glareolus dwelling at beaver sites. In
contrast, at the forest sites it increased in summer but
2011, Vol. 17, No. 2 (33)

reached peak levels in autumn (H = 1.31; infected by
7 helminth species). A. flavicollis were infected by a
more diverse helminth community in the forest compared to beaver sites in spring and in autumn, but not
in summer (Table 5).
Habitat differences of common species of
helminths among M. glareolus were the same in summer, autumn and winter (J = 100.0). The helminths fauna
of A. flavicollis was the most similar between habitats in spring (J = 75.0) (Table 5).
Distribution of helminths among host individuals
has revealed a very contrasting pattern between host
species, habitats and among parasite species (Table
6). In many cases, this distribution was aggregated
(coefficient of dispersion, CD >>1), but it depended
on helminth species or taxon. Cestoda g. sp., Hydatigera taeniaeformis and Trichocephalus muris were
distributed randomly or nearly randomly (CD varied
from 0.8 to 1.2) in M. glareolus with no marked differences between habitats and seasons. The distribution
of the other helminths in M. glareolus was aggregated (CD > 1) with the highest aggregation of helminths
found in S. petrusewiczi and N. noyeri in summer and
spring, in forest (CD = 298.2 and CD = 162.8) and at
beaver sites (CD = 123.2 and CD = 113.1), respectively. These aggregation indices were statistically different from 1 (t > tkr , p < 0.05). The total aggregation of
all helminths of M. glareolus was higher in the forest
(CD = 131.3) than at beaver sites (CD = 81.5).

Beaver sites
Number of
Total
H'
number of helminth
helminths species
Spring
Myodes glareolus 23
578
6
1.05
Apodemus flavicollis 3
37
3
0.47
Summer
Myodes glareolus 26
517
5
0.29
Apodemus flavicollis 8
135
5
0.76
Autumn
Myodes glareolus 66
796
7
0.93
Apodemus flavicollis 10
225
4
0.41
Winter
Myodes glareolus 13
184
4
0.69
Apodemus flavicollis Total
Myodes glareolus 128
2075
8
1.27
Apodemus flavicollis 21
397
7
0.91
Host species

G. SKYRIENË ET AL.

N

N

Forest
Total Number of
number of helminth
helminths species

H'

J

22
12

348
77

4
4

0.67
1.02

66.7
75.0

43
18

796
244

5
6

0.75
0.56

100.0
57.1

80
46

528
392

7
6

1.31
1.09

100.0
42.8

14
6

38
77

4
3

0.34
0.81

100.0
-

159
82

1710
790

8
6

1.11
1.17

100.0
85.7

Similar patterns of variation in the aggregation
with habitats, seasons and helminth species, were also
observed in A. flavicollis. The highest aggregation
statistics were found for S. stroma in summer in the
forest (CD = 212.0) and S. montana in autumn at beaver sites (CD = 203.0). These indices were significantly
different from 1 (t > tkr, p = 0.003 and p = 0.02, respectively). Overall helminths in A. flavicollis were more
aggregated at beaver sites (CD = 126.4) than in the
forest (CD = 81.3).
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Discussion and conclusions
The composition of helminth communities overlapped completely in the two tested habitats for M.
glareolus (8 species of parasites) and nearly completely in A. flavicollis (7 species at beaver sites and 6
species in the forest). Among helminths infecting M.
glareolus, only S. petrusewiczi was significantly more
abundant at beaver sites than in the forest. No statistically significant differences were found for helminths
of A. flavicollis with respect to habitat.
Taking into account total infection of rodents
regardless of helminth species, the forest might be
considered as a more optimal habitat than the disturbed
environments of beaver sites at least for M. glareolus, as total mean abundance of parasites was significantly higher for this rodent species at beaver sites
in winter. For A. Flavicollis, we observed only tendencies towards higher abundance of parasites at
beaver sites, these tendencies being more clearly pronounced in autumn. Infection prevalences also revealed a few significant differences between habitats
but only in M. glareolus involving particular species
of parasites, but no difference when all helminth species were pooled together.
During our research some helminth species were
not identified to species level but species richness was
similar in both small rodent species (8 species in M.
glareolus and 7 in A. flavicollis). At a larger regional
scale, many more helminth species are recovered e.g.
on the territory of Lithuania, more than 20 helminth
species were described parasitizing M. glareolus and
10 helminth species found in A. flavicollis by Prûsaitë
(1988), and 42 in M. glareolus and 17 in A. flavicollis,
respectively, by Maþeika (1992). However, at a local
scale helminth species richness can be somewhat lower. In a mountain locality of Serbia, M. glareolus were
infected by seven species of nematodes (Bjeliã-Èabrilo
et al. 2009). Eleven species of helminths were found
infecting M. glareolus in three localities in Northern
Poland (Behnke et al. 2001). Similar helminth species
numbers were reported for A. flavicollis on a local
territory (Klimpel et al. 2006). In our research, helminth
species fully overlapped in two tested habitats for M.
glareolus and almost fully for A. flavicollis. This finding suggests that the species composition of a helminth
community in small rodents at a local scale might not
be affected by habitat.
Different species of parasites were sometimes
characterized by different patterns of infection in rodent in both habitats tested e.g., the most pronounced
differences of infection level (prevalence of infection)
of M. glareolus by two different species of helminths
(S. petrusewiczi and Heligmosomum mixtum) were
2011, Vol. 17, No. 2 (33)
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different in the two habitats. It might be expected these
parasite species having different habitat requirements
when infecting the same host species e. g., the crucial factor of reproduction success is humidity for
some species of Syphacia, and temperature is critical
for Heligmosomum mixtum (Haukisalmi and Henttonen
1999, Îïðåäåëèòåëü ... 1979). In other studies, the
M. glareolus infection levels by these two parasites
were found to be different in similar habitats from different neighbouring localities (Behnke et al. 2001,
Kuliú-Maùkowska 2007), indicating probable intrinsic
(age, sex) and extrinsic (time, season) factors in both
the parasite and the host populations, as well as synergistic and antogonistic interactions between parasite species (Behnke et al. 2005, Ferrari et al. 2003,
Ferrari et al. 2004, Kuliú-Maùkowska 2007).
We found changes in the numerical composition
of helminth communities between habitats. Generally,
S. petrusewiczi strongly dominated other helminth
species in M. glareolus at beaver sites, whereas domination of this helminth was much weaker in the forest. For A. flavicollis, we found completely different
dominant species among the two habitats. S. montana
was strongly dominant at beaver sites but it was not
found in mice dwelling in the forest where S. stroma
dominated.
The domination of one species in a helminth community is rather a common phenomenon and usually
one or few species dominate over many other species
which are present at low abundance levels (Poulin et
al. 2008). Presence or absence of a helminth species
may be influenced by abiotic factors to the intermediate hosts (Krasnov et al. 2008), and difference between
the species in patterns of helminth domination can be
explained by the peculiarities of life cycles in different habitats.
The diversity indices of the helminth community
varied considerably among seasons. Nevertheless, we
cannot find any regularity in these seasonal patterns
that would logically explain differences between habitats. This suggests that parasite diversity varied randomly in both tested habitats.
Our findings did not reveal any obvious differences in parasite distribution among host individuals
between habitats and seasons. Parasite distribution
among host individuals is determined by many factors
(Anderson and Gordon 1982). In our study, helminths
of M. glareolus and A. flavicollis, were mainly aggregated distribution in their host populations (Haukisalmi and Henttonen 1999). The reasons for aggregated distribution in parasites are not well understood and
can include: 1) host age at first contact with helminths;
2) social status of host individuals; 3) infection with
other helminth species; 4) genetics of host and paraISSN 1392-1355
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site; 5) diet of host; and, 6) host behavior, as well as
many other factors (Anderson 1991). Parasites of small
rodents are characterized by an aggregated distribution in host populations, which is considered one of
the stabilizing factors of the host-parasite interactions
(May and Anderson 1978, Wakelin 1986). In addition,
the aggregate distribution of helminths can reduce
interactions among helminths (Wakelin 1986).
H. taeniaeformis was found at the larval stage
(strobilocercus fasciolaris) in M. glareolus. The definitive host of this parasite is a carnivorous mammal
but it can also be found in humans. The intermediate
host of H. taeniaeformis is usually a rodent (Êîçëîâ
1977). In Lithuania, this helminth is also found in Mus
musculus, Apodemus agrarius, A. flavicollis, Microtus arvalis, and Rattus norvegicus in Këdainiai district and Vilnius suburbs (Maþeika 1992), and Ondatra zibethicus in Rusnë Island (Maþeika 2009). We did
not find any differences at infection levels of this
parasite in the bank vole between habitats, and thus
beaver sites cannot be regarded as more risky habitats than forests for human or predator health with
respect of the H. taeniaeformis infection.
Our study revealed differences in some aspects
of helminth infection in two forest rodent species (M.
glareolus and A. flavicollis) inhabiting relatively undisturbed forest and beaver sites that intersperse with
the forest fragments. This holds true for differences
of helminth abundance in M. glareolus in winter, as
well as helminth community structure (expressed by
domination of helminth species) between the two studied habitats for both rodent species. Many other parameters examined were highly variable but did not
show significant inequalities between habitats. These
findings suggest a rather weak impact of beaver sites
on a parasitological state of forest rodent species.
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ÓÐÎÂÅÍÜ ÇÀÐÀÆÅÍÈß ÃÅËÜÌÈÍÒÀÌÈ ÌÅËÊÈÕ ÃÐÛÇÓÍÎÂ Â ÄÂÓÕ
ÏÅÐÅÌÅÆÍÛÕ ÑÐÅÄÀÕ ÎÁÈÒÀÍÈß  Â ËÅÑÓ È ÁÎÁÐÎÂÛÕ ÏÎÑÅËÅÍÈßÕ
Ã. Ñêèðèåíå, À. Óëÿâè÷þñ è À. Ñàìàñ
Ðåçþìå
Óðîâåíü çàðàæåíèÿ ãåëüìèíòàìè ìåëêèõ ãðûçóíîâ (Apodemus flavicollis è Myodes glareolus) èçó÷àëè â ëåñó è
áîáðîâûõ ïîñåëåíèÿõ, â ñðåäàõ, êîòîðûå òåñíî ïåðåìåæàþòñÿ ìåæäó ñîáîé, à áîáðîâûå ïîñåëåíèÿ ìîãóò
ðàññìàòðèâàòüñÿ êàê ñâîåîáðàçíûå íàðóøåíèÿ ëåñíîé ñðåäû îáèòàíèÿ äâóõ òèïè÷íûõ ìåëêèõ ãðûçóíîâ ëåñà. Ìû
òåñòèðîâàëè ïðåäïîëîæåíèå î òîì, ÷òî áîáðîâûå ïîñåëåíèÿ, ÿâëÿÿñü íàðóøåííûìè áèîòîïàìè, ìîãóò âëèÿòü
ïîêàçàòåëè çàðàæåííîñòè ãåëüìèíòàìè äâóõ òèïè÷íûõ ìåëêèõ ãðûçóíîâ ëåñà. Âèäîâîé ñîñòàâ ãåëüìèíòîâ ïîëíîñòüþ
ïåðåêðûâàëñÿ ìåæäó áîáðîâûìè ïîñåëåíèÿìè è ëåñîì ó M. glareolus (8 âèäîâ ïàðàçèòîâ) è ïî÷òè ïîëíîñòüþ ó À.
flavicollis (7 âèäîâ â áîáðîâûõ ïîñåëåíèÿõ è 6 âèäîâ â ëåñó). Àíàëèçèðóÿ îòäåëüíûõ âèäîâ ãåëüìèíòîâ, M. glareolus
áûëè äîñòîâåðíî ñèëüíåå çàðàæåíû òîëüêî Syphacia petrusewiczi â áîáðîâûõ ïîñåëåíèÿõ íåæåëè â ëåñó îñåíüþ è
çèìîé. Ñðåäíÿÿ ÷èñëåííîñòü âñåõ ãåëüìèíòîâ âìåñòå âçÿòûõ ó M. glareolus áûëî äîñòîâåðíî âûøå â áîáðîâûõ
ïîñåëåíèÿõ òîëüêî çèìîé, áåç äîñòîâåðíûõ ðàçëè÷èé ìåæäó áèîòîïàìè â äðóãèå ñåçîíû. Ó À. flavicollis ìû íå íàøëè
äîñòîâåðíûõ ðàçëè÷èé íè ïî ñðåäíåé ÷èñëåííîñòè ãåëüìèíòîâ, íè ïî îòäåëüíûì âèäàì íè ïî èõ ñîâîêóïíîñòè ìåæäó
áèîòîïàìè. Áûëè îòìå÷åíû ðàçëè÷èÿ ïî ñòðóêòóðå ñîîáùåñòâà ãåëüìèíòîâ ìåæäó òåñòèðóåìûìè áèîòîïàìè. S.
petrusewiczi ñèëüíî äîìèíèðîâàëî íàä äðóãèìè ãåëüìèíòàìè ó M. glareolus â áîáðîâûõ ïîñåëåíèÿõ ëåòîì, îñåíüþ è
çèìîþ, â òî âðåìÿ êàê â ëåñó  òîëüêî ëåòîì. Ó À. flavicollis áûëè îáíàðóæåíû ñîâñåì äðóãèå äîìèìíàíòû â
ñðàâíèâàåìûõ áèîòîïàõ: Syphacia montana äîìèíèðîâàëî â áîáðîâûõ ïîñåëåíèÿõ, íî âîîáùå íåîáíàðóæåíî â ëåñó, ãäå
äîìèíàíòîì áûëî Syphacia stroma. Íåáûëî âûÿëåíî ñóùåñòâåííûõ ðàçëè÷èé ìåæäó áèîòîïàìè íè ïî ðàçíîîáðàçèþ
ãåëüìèíòîâ, íè ïî èõ ðàñïðåäåëåíèþ ìåæäó èíäèâèäàìè õîçÿåâ. Ýòè ïîêàçàòåëè ñèëüíî âàðüèðîâàëè ìåæäó âèäàìè
õîçÿåâ è ìåæäó ñåçîíàìè. Íàøè èññëåäîâàíèÿ ïîêàçàëè ñðåäîâûå ðàçëè÷èÿ òîëüêî ïî íåñêîëüêèì àñïåêòàì çàðàæåíèÿ
ãåëüìèíòàìè äâóõ òèïè÷íûõ âèäîâ ëåñíûõ ãðûçóíîâ. Ìíîãèå äðóãèå ïàðàìåòðû èõ çàðàæåíèÿ áûëè êðàéíå
èçìåí÷èâûìè è íå ïîêàçàëè çíà÷èìûõ ðàçëè÷èé ìåæäó áèîòîïàìè. Ïîëó÷åííûå ðåçóëüòàòû ïðåäïîëàãàþò ñêîðåå
ñëàáîå âëèÿíèå áîáðîâûõ ïîñåëåíèé íà ïàðàçèòîëîãè÷åñêèé ñòàòóñ çäåñü îáèòàþùèõ òèïè÷íûõ ãðûçóíîâ ëåñà.
Êëþ÷åâûå ñëîâà: Apodemus flavicollis, Myodes glareolus, ãåëüìèíòû, ýêñòåíñèâíîñòü çàðàæåíèÿ, èíòåíñèâíîñòü
çàðàæåíèÿ, ñåçîííàÿ äèíàìèêà, ëåñ, áîáðîâûå ïîñåëåíèÿ, íàðóøåíèå ñðåäû îáèòàíèÿ.
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