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Abstract

Tej B., Csanady A.: The harvest mouse (Micromys minutus) nest density and dimensions in Slovakia. Ekologia (Bratislava), Vol. 44, No. 2, p. 138-146, 2025.

Our research in Slovakia identified key plant species that support nesting by the Eurasian harvest mouse (Micromys minutus) in field-edge and mar-
ginal habitats. Nests were most often found in couch grass (Elymus repens), reed canary grass (Phalaris arundinacea), blackthorn (Prunus spinosa)
and bramble (Rubus plicatus). They were typically circle and oval and located in the middle part of the plant, with nest height depending on the height
of the vegetation. Nest density varied greatly between sites and years, ranging from 1 to 3 nests/ha to over 270 nests/ha. The highest values were
recorded in the Kogicka kotlina basin, such as 279.4 nests/ha in Kosice part Sebastovce (Line 1) in 2021. These findings suggest that well-structured
edge habitats can support high harvest mouse densities and play a key role in species conservation.
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Introduction

Field margins, hedgerows and shelterbelts are important land-
scape features that play a crucial role in ecosystems adjacent to
agricultural fields. Their significance lies in providing protection
for crops and livestock, delineating field boundaries and supply-
ing resources, such as fuel, timber and food (Marshall, Arnold,
1995; Marshall, 2002, 2005; Marshall, Moonen, 2002; Montgom-
ery et al., 2020).

Agricultural landscapes - also referred to as cultural land-
scapes — are described as mosaics composed of fields, linear fea-
tures, woodlands and other natural habitats (Marshall, Moonen,
2002). According to Montgomery et al. (2020), older hedgerows
often stand out due to their higher species richness and func-
tional diversity, as they offer a greater variety of ecological niches.

Although fields typically occupy the largest portion of cul-
tural landscapes, significant changes in agricultural practices
and land use have occurred over the past several decades, par-
ticularly in the last 50 years (Stoate et al., 2001, 2009). This shift
is also evident across Western Europe, where land-use intensi-
fication has contributed to a severe biodiversity crisis (Stoate et
al.,, 2001, 2009; Robinson, Sutherland, 2002; Gregory et al., 2004;
Smart et al., 2006). For instance, Sklenicka et al. (2009) report-
ed that 71% of hedgerows were lost in the Plzen region of the
Czech Republic between 1959 and 2005. The resulting decline
in ecological heterogeneity has led to the loss of suitable habitats
and, consequently, a decrease in both faunal and floral diversity
(Donald et al., 2001; Benton et al., 2003).

These habitats typically offer ideal conditions for various
invertebrates, such as mollusks, arthropods and insects, which
serve as an essential food source for a wide range of vertebrates,
including birds, rodents, insectivores and other species (Dover,
2019; Feber et al., 2019; Montgomery et al., 2020).

Several studies on rodents and insectivores in Slovakia have
shown that small mammals — such as mice, voles and shrews -
form an important component of the fauna inhabiting field mar-
gins, hedgerows and shelterbelts. Their populations tend to be
higher near these edges than within the fields themselves (e.g.,
Stollmann, Dudich, 1984, 1985; Méjsky, 1985; Pelikan, 1986, 1989;
Stanko, 1994a,b; Stanko, Miklisov4, 1995; Stanko et al., 1999).
However, their relationship with these habitats is complex, as they
may use the edges for nesting while foraging in adjacent fields.

This study focuses on the occurrence of the harvest mouse
(Micromys minutus Pallas, 1771) in these types of habitats. Suit-
able environments for M. minutus include both natural and an-
thropogenic areas containing grasses, reeds and other tall veg-
etation that provide cover, nesting sites and shelter (Kminiak,
1968a,b; Harris, 1979; Surmacki et al., 2005; Hata et al., 2010;
Hata, 2011; Darinot et al, 2021; Balciauskas, Bal¢iauskiené,
2023). It has been confirmed that such habitats support the per-
sistence of M. minutus in ecologically neutral associations, as
indicated by direct observations, live trapping and the discovery
of nests (Dickman, 1986; Bal¢iauskas, Balciauskiené, 2023; own
unpublished data), as well as indirect evidence such as owl pel-
lets, remains left by raptors and other predator-related findings
(see review by Darinot, 2016).
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While reed beds are considered preferred habitats by several
authors (Harris, 1979; Surmacki et al., 2005; Darinot et al., 2021;
Balciauskas, Bal¢iauskiené, 2023), other vegetation types have
also been found to be important. For instance, patches of nettles
(Urtica dioica) and American goldenrod (Solidago gigantea) are
especially valuable in autumn, while unmown areas play a critical
role during winter (Vecsernyés, 2020).

In intensively managed agricultural landscapes, the harvest
mouse (Micromys minutus) shows a preference for various types
of shrubs, small trees and grasses along the edges of arable fields.
These include bramble (Rubus plicatus), common hawthorn
(Crataegus monogyna), blackthorn (Prunus spinosa), couch grass
(Elymus repens) and reed canary grass (Phalaris arundinacea),
among others (Bence et al., 2003; Lloyd, Kirk, 2021; Canady,
2012, 2013; Csanady, 2022). In these habitats, it constructs its
characteristic spherical nests above ground level within the veg-
etation.

During nest construction, the species not only adapts to the
surrounding vegetation structure (Hata, 2011) but also selects
plant species based on stem density and leaf coverage (Kuroe et
al,, 2007), which likely offer greater concealment and stability.

Due to a lack of confirmed records and limited data on the
presence of the harvest mouse along field edges — despite previ-
ous studies on small mammal captures in Slovakia — we investi-
gated the role of these habitat margins in the occurrence of this
species, using summer nests as indicators.

The primary objective of this study was to evaluate the size of
harvest mouse nests, density and their spatial distribution within
arable field margins under Slovakian conditions.

Material and methods

This study presents data on the occurrence of summer nests of
Micromys minutus collected between 2010 and 2024 from 71 lo-
cations across seven geomorphological units in eastern Slovakia:
the Kogicka kotlina Basin, Cierna hora Mts., Sarisskd vrchovina
Mts., Slanské vrchy Mts., Ondavska vrchovina Mts., Laborecka
vrchovina Mts. and the Vychodoslovenska rovina Plain.

Nests were systematically searched for by hand during de-
tailed linear inspections of habitat edges - 1-1.5 metres wide
- located along the boundaries of arable fields and adjacent to
various forest types (e.g., oak-beech, beech-hornbeam, horn-
beam-elm) and shrub-dominated stands. The surveys also in-
cluded structurally diverse hedgerows and shelterbelts of varying
widths and vegetation composition. All nests were located by a
single researcher (A.Cs.), and nest densities were recorded per
hectare. The surveyed edges typically represented transitional ec-
otones between open agricultural land and semi-natural or natu-
ral vegetation. Field inspections were conducted during late au-
tumn and winter, outside the breeding season, after the nests had
been abandoned. This period was chosen specifically to ensure
greater visibility of vegetation and improve nest detectability.
Nests of harvest mice were identified and reliably distinguished
from those of similar species, particularly the hazel dormouse
(Muscardinus avellanarius), based on structural characteristics
described by Wachtendorf (1951).

These edge habitats were primarily dominated by a diverse
mix of grasses and herbs, including stinging nettle (Urtica dioica
L.), giant goldenrod (Solidago gigantea Ait.), reed canary grass
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(Phalaris arundinacea L.), tansy (Tanacetum vulgare L.), couch
grass (Elymus repens (L.) Gould) and sedges (Carex spp.), along
with other species from the Poaceae, Brassicaceae and Asteraceae
families. The shrub layer was mainly composed of species such as
blackthorn (Prunus spinosa L.), blackberry (Rubus plicatus Wei-
he & Nees), raspberry (R. idaeus L.), elder (Sambucus nigra L.),
common dogwood (Cornus sanguinea L.), common hawthorn
(Crataegus monogyna Jacq.) and dog rose (Rosa canina L.) (cf.
Canady, 2012, 2013; Csanady, 2022).

Following the methodology of several previous studies (e.g.,
Szunyoghy, 1952; Kminiak, 1968a,b; Hata et al., 2010; Hata, 2011;
Canady, 2013, 2015; Csanady, 2022), we recorded the same key
parameters: the plant species supporting each nest, the height of
the nest above the ground, its linear dimensions (length, width
and height) and calculated volume.

All nest dimensions were measured using a standard ruler.
The vertical position of each nest was determined using a 5-me-
tre measuring tape, measured from the ground surface to the
highest point of the nest structure (i.e., the upper edge of the en-
closing leaves). Nest volume was calculated using the standard
geometric formulas for a sphere or an ellipsoid depending on the
nest shape.

The collected metrics were evaluated using standard statis-
tical measures: minimum and maximum values (min, max),
mean (M), standard deviation (SD) and coeflicient of variation
(CV). Normality of the data distribution was assessed with the
D’Agostino-Pearson omnibus test and the Shapiro-Wilk test.
A 95% confidence level was considered significant. To compare
nest positions and their dimensions (length, height and width)
among the four main plant species - Elymus repens, Phalaris
arundinacea, Prunus spinosa and Rubus plicatus — we applied the
Kruskal-Wallis H test followed by Dunn’s multiple comparison
post hoc test, along with Spearman’s rank correlation (r ). These
species were chosen because they constitute the dominant veg-
etation hosting the majority of nests; less frequently used spe-
cies were excluded to focus the analysis and ensure meaningful
comparisons. It should be noted, however, that excluding some
species limits the scope for drawing comprehensive conclusions
about nest dimensions across all vegetation types. All analy-
ses were carried out using MS Excel 2010 on Windows XP and
GraphPad Prism version 5.01 (GraphPad Software, Inc., San
Diego, CA, USA).

Results

Over a 15-year survey period (2010-2024), a total of 924 summer
nests of Micromys minutus were recorded across the monitored
sites (519 + 405 = 924; see Table 1 and Appendix 1), distributed
among various plant species (Table 2). Table 1 summarises the
density of Eurasian harvest mouse (M. minutus) nests recorded
at various sites across Slovakia between 2010 and 2024. Nest den-
sity varied widely depending on locality, habitat type and year.
The highest densities were generally found in hedgerows and
field margins, which provide dense, structurally complex vegeta-
tion favourable for nesting. For example, in 2011, a hedgerow at
Kosice-Sebastovce (Line 1) reached 279.4 nests/ha, while a field
margin at Haniska (Line 5) in 2021 recorded 217.5 nests/ha.
Similarly, high values were observed at Kendice (253.3 nests/ha)
and Haniska (Line 4), with 271.8 nests/ha in a shelterbelt habitat.
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In contrast, woodland edge habitats tended to support
lower nest densities, often below 50 nests/ha. Several sites re-
corded very low densities, such as Budimir in 2023 (2.9 nests/
ha) and Petrovany in 2024 (2.1 nests/ha), highlighting the

variability across both space and time. Survey transects were
uniform in width (c. 1.5 m), but lengths ranged from 660 m
to over 5 km; therefore, nest densities were standardised per
hectare.

Table 1. List of Micromys minutus nests found in various localities across Slovakia during a multi-year inspection, covering the period

2010-2024.

Locality GPS’ Year Habitat Dimensions” X z
type nests | nests/ha.
Kosicka kotlina basin
Budimir 48°47°56“N, 21°17°09“E 2021 hedgerow 2300x1.5 7 20.3
Budimir 48°47°56“N, 21°17°09“E 2023 hedgerow 2300x1.5 1 2.9
Haniska pri Kosiciach (Line 2) 48°3650“N, 21°16°45“E 2021 hedgerow 660x1.5 2 20.2
Haniska pri Kosiciach (Line 2) 48°3555“N, 21°16'52“E 2023 field margin 1900x1.5 21 73.7
Haniska pri Kosiciach (Line 2) 48°3555“N, 21°16'52“E 2024 field margin 1900x1.5 2 7.2
Haniska pri Kosiciach (Line 4) 48°35°45“N, 21°1554“E 2021 windbreak 1300x1.5 53 271.8
Haniska pri Ko$iciach (Line 4) 48°3545“N, 21°1554“E 2023 windbreak 1300x1.5 3 15.4
Haniska pri Kosiciach (Line 5) 48°3555“N, 21°1652“E 2021 field margin 1900x1.5 62 217.5
Haniska pri KoSiciach (Line 5) 48°3555“N, 21°1652“E 2024 field margin 1900x1.5 4 14.0
Kendice (Line 1) 48°56°19“N, 21°1423“E 2021 hedgerow 1000x1.5 38 253.3
Kendice (Line 1) 48°56°19“N, 21°1423“E 2024 hedgerow 1000x1.5 2 13.3
Kosice part Sebastovce (Line 1) 48°3929“N, 21°1547“E 2011 hedgerow 2100x1.5 88 2794
Kosice part Sebastovce (Line 1) 48°3929“N, 21°1547“E 2012 hedgerow 2100x1.5 10 31.7
Kosice part Sebastovce (Line 1) 48°3929“N, 21°1547“E 2013 hedgerow 2100x1.5 4 12.7
Kosice part Sebastovce (Line 1) 48°3929“N, 21°15°47“E 2021 hedgerow 2100x1.5 38 120.6
Petrovany (Line 2) 48°5612“N, 21°1537“E 2021 woodland edge 3150x1.5 3 6.3
Petrovany (Line 2) 48°56°12“N, 21°1537“E 2024 woodland edge 3150x1.5 1 2.1
Trstené pri Horndde (Line 3) 48°3423“N, 21°1937“E 2021 field margin 1700x1.5 44 172.5
Trstené pri Hornade (Line 3) 48°3423“N, 21°19°37“E 2022 field margin 1700x1.5 5 19.6
Semsa 48°4051“N, 21°07‘17“E 2011 woodland edge 2400x1.5 15 41.7
Semsa 48°4051“N, 21°07‘17“E 2012 woodland edge 2400x1.5 2 5.6
Semsa 48°40°51“N, 21°07°17“E 2013 woodland edge 2400x1.5 3 8.3
Semsa 48°40°51“N, 21°0717“E 2014 woodland edge 2400x1.5 1 2.8
Sari$ska vrchovina Mts.
Drienovskd Nova Ves (Line 1) 48°5323“N, 21°1437“E 2021 woodland edge 1500x1.5 4 17.8
Drienovska Novd Ves (Line 2) 48°5320“N, 21°1441“E 2021 field margin 2000x1.5 1 33
Leme$any — ChabZany 48°50°04“N, 21°1538“E 2019 hedgerow 2700x1.5 3 7.4
Lemesany - Chabzany 48°5004“N, 21°1538“E 2021 hedgerow 2700x1.5 3 7.4
Lemesany - Chabzany 48°5004“N, 21°1538“E 2022 hedgerow 2700x1.5 1 2.5
Ondavska vrchovina Mts.
Duplin (Line 1) 49°1419“N, 21°38°03“E 2010 woodland edge 5100x1.5 11 14.6
Duplin (Line 1) 49°1419“N, 21°3803“E 2011 woodland edge 5100x1.5 31 41.0
Duplin (Line 1) 49°1419“N, 21°38°03“E 2012 woodland edge 5100x1.5 7 159
Duplin (Line 1) 49°1419“N, 21°38°03“E 2013 woodland edge 5100x1.5 1 1.3
Stropkov 49°11°32%N, 21°13'53“E 2010 hedgerow 2100x1.5 13 41.3
Stropkov 49°11°32“N, 21°1353“E 2011 hedgerow 2100x1.5 4 12.7
Stropkov 49°11°32“N, 21°13°53“E 2012 hedgerow 2100x1.5 22 69.8
Kru$inec 49°1425“N, 21°39°03“E 2011 woodland edge 2100x1.5 5 159
Kru$inec 49°1425“N, 21°39°03“E 2012 woodland edge 2100x1.5 2 6.3
Potoky 49°1526“N, 21°3752“E 2012 woodland edge 2200x1.5 1 3.0
Potoky 49°1526“N, 21°37°52“E 2013 woodland edge 2200x1.5 1 3.0
Total 519

Note: The GPS coordinates listed here show the location of the line being checked, usually in the middle of the line, “length x width of line.
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Marked temporal fluctuations were observed even at the
same sites. For instance, Kosice-Sebastovce (Line 1) declined
from 279.4 nests/ha in 2011 to just 12.7 nests/ha in 2013 and
then rose again to 120.6 in 2021. Similar year-to-year variation
occurred at Haniska and Duplin.

The measurements of nests found in Slovakia are listed in
Table 3, which includes 884 of the total 924 recorded nests. The
remaining 40 nests were excluded from measurement due to var-
ious forms of damage that affected their shape. Similarly, it was
not possible to measure the height of the plant or the position
of the nest in all cases. This accounts for the varying total num-
bers shown in the table. The results showed a wide range of nest
sizes, with most nests being circular (n = 752, 85.1%), followed
by oval-shaped nests (n = 132, 14.9%). Despite minor differences
in the dimensions of nests from the four selected plant species
(see Table 3), the Kruskal-Wallis H test results indicated no sig-
nificant differences in width, height and volume (p > 0.05). Only
nest length showed a slight but significant difference among the
four nest-bearing plant species (H = 15.84, p = 0.0012, p < 0.01),
specifically between Elymus repens and Prunus spinosa (p < 0.05)
and Elymus repens and Rubus plicatus (p < 0.01).

Correlation analysis revealed a significant positive relation-
ship between certain nest dimensions (p < 0.0001, Table 4).
Moreover, the analyses confirmed a positive correlation between
the distance of the nest from the ground and plant height, re-
gardless of the plant species used for nesting: Elymus repens (n
=266, r = 0.314, p < 0.001), Phalaris arundinacea (n = 257, r =
0.200, p < 0.001), Prunus spinosa (n = 131, r_ = 0.275, p < 0.001)
and Rubus plicatus (n = 116, r_ = 0.624, p < 0.0001).

Discussion

Data from Lloyd and Kirk (2021) showed that harvest mouse nest
density was very high in some years. Both study sites peaked in
2014 and then dropped in 2015. These changes were likely caused
by outside factors, not natural population cycles like in voles or
lemmings (Selés, 2006). One factor was duck farming introduced
at Sheerland Farm in 2006, which likely increased rat numbers
near the reservoir. Rats eat small mammals (Shepherd, Ditgen,
2012), which may have reduced the harvest mouse population.
When ducks were removed and rats were controlled in 2007, nest
numbers rose but dropped again in 2008.

Willow growth around the reservoir reduced suitable plants
like grasses and sedges. Nest numbers also changed along field
edges, but a few were still found in high-density years (1.85 nests/
ha in 2004 and 2007). Fences and grazing may have damaged
habitats, but nest numbers increased again after the plants re-
covered. Flooding also reduced nest numbers, but mice were still
present the following year.

Our results are consistent with those reported by Lloyd and
Kirk (2021) in their multi-year observations of year-to-year
density changes. Although our observations were not uniform
across all sites (see Tables 1 and 2), it is evident from Table 1 that
nest density varied from year to year. These patterns likely reflect
changes in vegetation structure, climate, agricultural activity, or
population dynamics, emphasising the importance of long-term
monitoring to understand harvest mouse ecology across dif-
ferent habitats. The results of our study support the findings of
Lloyd and Kirk (2021), who observed strong year-to-year fluc-
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Tab. 2. List of plant species in which harvest mouse nests were found
for the period 2010-2024 in Slovakia.

Species n %

Couch grass (Elymus repens (L.) Gould) 297 | 32.1
Reed canary grass (Phalaris arundinacea L). 262 | 28.4
Blackthorn (Prunus spinosa L.) 131 | 14.2
Blackberry (Rubus plicatus Weihe & Nees) 118 | 12.8
Sedges (Carex spp.) 20 2.1

Meadow fescue (Festuca pratensis (Huds.)) 13 1.4
Giant goldenrod (Solidago gigantea Aiton) 13 1.4
on ground 13 1.4
Bristlegrass (Setaria spp.) 11 1.2
Common dogwood (Cornus sanguinea L.) 9 1.0
Cock's-foot (Dactylis glomerata L.) 6 0.6
Common nettle (Urtica dioica L.) 5 0.5
Common reed (Phragmites australis (Cav.) Trin. ex

Steud.) 4 0.4
Lady's bedstraw (Galium verum L.) 4 0.4
Dog rose (Rosa canina L.) 2 0.2
European spindle (Euonymus europaeus L.) 2 0.2
Tansy (Tanacetum vulgare L.) 2 0.2
Field maple (Acer campestre L.) 1 0.1
European hornbeam (Carpinus betulus L.) 1 0.1
Creeping thistl (Cirsium arvense (L.) Scop.) 1 0.1
unknown 9 1.0
Total 924

tuations in harvest mouse nest densities, likely driven by external
environmental factors. For example, at Kosice-Sebastovce (Line
1), nest density was exceptionally high in 2011 (279.4 nests/ha),
dropped sharply in 2012 (31.7 nests/ha) and 2013 (12.7 nests/
ha), and rose again in 2021 (120.6 nests/ha). A similar trend
is seen at Haniska pri KoSiciach (Line 4), where nest density
reached 271.8 nests/ha in 2021 but fell to only 15.4 nests/ha in
2023. These fluctuations are unlikely to result from natural popu-
lation cycles alone and instead may reflect habitat changes, pre-
dation pressure, or weather-related impacts - just as Lloyd and
Kirk suggest. Furthermore, sites such as Trstené pri Horndde
(Line 3) also show a steep decline from 172.5 nests/ha in 2021
to 19.6 nests/ha in 2022, again matching the pattern of instabil-
ity noted in their work. These examples reinforce the conclusion
that harvest mouse populations can respond rapidly to external
pressures, resulting in notable variability in nest densities over
short time spans.

Therefore, long-term monitoring of a smaller number of se-
lected sites (habitats) will be necessary in the future to draw more
specific conclusions about population density.

Monitoring harvest mouse nests over multiple years is im-
portant, yet few studies have addressed this. Most research has
focused on the nest size, placement within habitats, or nests re-
corded incidentally during live-trapping studies (Bence et al.,
2003; Surmacki et al., 2005; Riordan et al., 2009; Canady, 2012,
2013; Darinot, 2019; Csanady, 2022). Lloyd and Kirk (2021)
highlighted these challenges and conducted a multi-year nest
survey, but their data were limited to a specific region and a
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Table 3. Measurements (cm) and volume (cm?) of harvest mouse nests from arable landscape of Slovakia (N - number; Range - interval of

margins; M — mean, SD - standard deviation; CV - coefficient of variance). Notes: nest position: distance of nest from the ground.

N M=SD Range CV
Total material
plant height [cm] 857 107.9455.22 15.00-1103.00 51.2
nest position [cm] 868 43.03+17.45 8.00-115.00 40.6
length [cm] 884 6.31+£1.02 4.00-14.00 16.2
width [cm] 884 6.07+6.19 4.00-10.00 14.4
height [cm] 884 6.12+0.88 4.00-10.00 14.5
volume [cm?] 884 129.2+58.43 33.50-523.6 45.2
Circle
plant height [cm] 722 106.9+£56.7 15.00-1103.00 53.1
nest position [cm] 732 42.03+£17.09 10.00-115.00 40.7
length [cm] 752 6.14+0.03 4.00-10.00 14.4
width [cm] 752 6.14+0.03 4.00-10.00 14.4
height [cm] 752 6.14+0.03 4.00-10.00 14.4
volume [cm3] 752 128.50+58.46 33.50-523.60 45.5
Oval
plant height [cm] 132 112.60+45.63 30.00-280.00 40.5
nest position [cm] 132 48.92+18.43 8.00-90.00 37.7
length [cm] 132 7.27+1.21 5.50-14.00 16.7
width [cm] 132 6.06+0.88 4.00-8.00 14.5
height [cm] 132 5.97+0.87 4.00-9.00 14.6
volume [cm3] 132 133.30+£58.36 46.10-376.90 43.8
Elymus repens
plant height [cm] 266 96.35+26.73 30.00-180.00 27.7
nest position [cm] 269 34.35+12.49 10.00-75.00 36.4
length [cm] 269 6.09+0.84 4.00-9.00 13.8
width [cm] 269 6.07+0.82 4.00-8.00 13.6
height [cm] 269 6.05+0.81 4.00-8.00 13.4
volume [cm?] 269 121.4+49.59 33.50-268.1 40.8
Phalaris arundinacea
plant height [cm] 257 119.7+67.98 30.00-1103.00 56.8
nest position [cm] 258 44.51+15.99 8.00-110.00 35.9
length [cm] 260 6.32+0.97 4.00-10.00 15.3
width [cm] 260 6.13+0.88 4.00-10.00 14.3
height [cm] 260 6.11+0.89 4.00-10.00 14.6
volume [cm’] 260 128.60+56.96 33.50-523.6 44.3
Prunus spinosa
plant height [cm] 131 135.80+£53.95 55.00-300.00 38.9
nest position [cm] 131 57.45+20.35 25.00-115.00 35.4
length [cm] 131 6.48+1.19 4.50-10.00 18.3
width [cm] 131 6.02+0.97 4.00-10.00 16.1
height [cm] 131 6.03+£0.98 4.00-10.00 16.3
volume [cm?] 131 129.7+67.37 47.70-523.60 52.0
Rubus plicatus
plant height [cm] 116 68.41+£57.40 15.00-623.00 83.9
nest position [cm] 116 41.61+£16.89 15.00-90.00 40.6
length [cm] 116 6.60+1.24 5.00-14.00 18.7
width [cm] 116 6.26+0.85 4.00-8.00 13.6
height [cm] 116 6.25+0.83 4.00-8.00 13.3
volume [cm?] 116 139.4+57.87 46.10-359.2 41.5
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shorter time frame. Here, we build on their work by presenting
15 years of nest survey data from a different country, providing
a broader temporal and geographical perspective. For example,
Hata (2011) conducted a 5-year study (1999-2005) at three sites
but only reported total nest numbers per site without yearly
breakdowns.

Earlier estimates of aerial nest densities have been provided
by several authors (Sleptsov, 1947; Kminiak, 1968a, b; Trout,
1976 in Trout, 1978a, b), offering valuable historical context.
For instance, Sleptsov (1947, cited in Trout, 1978) recorded nest
counts in eight habitat types over four consecutive years (1941-
1944). He found significant variation in nest density between
habitats and years, ranging from 71 nests/ha in Calamagrostis
reed in 1944 to 398 nests/ha in a rice field in 1941. The highest
densities were observed in all habitats in 1941, with the lowest in
1942, suggesting synchrony in harvest mouse populations across
habitats. These historical data complement modern long-term
studies and help to better understand population fluctuations
and habitat preferences over time.

Our multi-year nest study in Slovakia showed varying nest
densities depending on habitat type and year, ranging from 2.1
to 271.8 nests/ha depending on locality and habitat. These val-
ues are consistent with or even exceed ranges reported in pre-
vious studies (e.g., Trout, 1976; Sleptsov, 1947). According to
Trout’s (1976) approach — where each nest potentially represents
one breeding female and average brood sizes range from 3 to 5
offspring - our highest observed density of about 270 nests/ha
could correspond to a local production of approximately 800-
1,350 young/ha. However, it is important to note that not all nests
serve as breeding nests; some may be used solely for resting, and
a single individual can have multiple nests, which can signifi-
cantly affect population estimates. This introduces uncertainty
when directly linking nest density to population size. Neverthe-
less, our data provide valuable insights into spatial and temporal
variations in nest density and offer a foundation for estimating
the local population size in Slovakia.

According to Lloyd and Kirk (2021), geographical location,
changes in habitats and land management since the 1940s may
have contributed to the decline of harvest mouse populations in
Britain (Matthews, Harrower, 2020).

Long-term studies conducted in Slovakia (Canady, 2012,
2013; Csanady, 2022; results of this work) revealed the character-
istics of plant species that support nesting along field edges and
in marginal habitats. The results confirmed that the main sup-
porting plant species in these areas were Elymus repens, Phalaris
arundinacea, Prunus spinosa and Rubus plicatus. The dimensions
of the nests did not differ significantly from those reported in
previous studies from various habitat types — such as peat bogs
and cornfields - in the Czech Republic (Farsky, 1963), western
Slovakia (Kminiak, 1968a,b) and neighbouring Hungary (Szu-
nyoghy, 1952). Kminiak (1968a,b), based on many nests (n =
1450) from wet habitats near drainage channels dominated by
thick-stemmed plants such as Phragmites spp., Typha spp. and
Carex spp., reported average nest width x height (5%6.5 cm). A
comparison of our data (see also Canédy, 2013) with Kminiak’s
findings confirmed that the nest sizes did not differ, despite origi-
nating from two distinct habitat types.

Although slight differences in nest dimensions were ob-
served between the plant species (Prunus spinosa, Rubus plicatus,
Elymus repens and Phalaris arundinacea), the analysis showed
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Table 4. Spearman’s correlation coefficients (r)) for harvest mouse
nest measurements across all plants (n = 884). All comparisons were
highly significant with p-values < 0.0001.

length width height
width 0.84
height 0.83 0.98
volume 0.90 0.96 0.96

that these differences were not statistically significant. Only mi-
nor variations in nest length were noted depending on the plant
used for anchoring. We believe that these variations resulted
from structural limitations of the plants — either dense branch-
ing or stem instability — particularly in the case of Elymus repens
and Phalaris arundinacea. This was especially evident in the nest
sizes supported by shrub branches (Prunus spinosa, Rubus plica-
tus), which were generally larger than those supported by grasses
(Elymus repens, Phalaris arundinacea). These findings regarding
nest placement were consistent with those reported by Szunyo-
ghy (1952).

Our long-term observations confirmed that the nests were
typically circular to oval, although precise categorisation proved
difficult. The overall structure likely reflects a combination of
nesting behaviour, the type of vegetation used for support and
environmental factors, particularly weather conditions, as the
nests were primarily surveyed during the autumn-winter period.

The nest heights recorded in this study confirmed previous
findings (Bence et al., 2003; Surmacki et al., 2005; Hata et al,,
2010; Hata, 2011; Canady, 2013) that variation in nest height
is mainly driven by differences in the plant height. Hata et al.
(2010) and Hata (2011) demonstrated that elevated nests can re-
duce the risk of ground predation. Surmacki et al. (2005) inves-
tigated the occurrence of Micromys minutus nests in relation to
peatland structure in Poland. Based on their results, the authors
concluded that harvest mice preferred peatlands with low, thin
and sparse stems and a high proportion of Carex/grass species
while avoiding areas with dense herbaceous vegetation.

In western Slovakia, Kminiak (1968a, b) reported an aver-
age nest height of 37.6 cm above ground level in peat bogs. In
contrast, harvest mice in Hungarian peatlands built their nests
at heights of 70-80 cm (Szunyoghy, 1952). In our study, the posi-
tion of nests on the four main plant species (Prunus spinosa, Ru-
bus fruticosus, Elymus repens and Phalaris arundinacea) in east-
ern Slovakia was predominantly in the middle parts of the plants.
This likely provided increased nest stability and better protection
within the denser growth of grasses and shrub branches (Canady,
2013).

In conclusion, long-term research in Slovakia identified key
plant species supporting the nesting of the Eurasian harvest
mouse (Micromys minutus) in edge habitats, notably Elymus re-
pens, Phalaris arundinacea, Prunus spinosa and Rubus plicatus.
The nest sizes were consistent across plant species, with minor
variations linked to the plant structure. Nests were generally cir-
cular to oval and located in the mid-sections of plants, provid-
ing stability and protection. Nest height corresponded with plant
height, reducing predation risk. Harvest mice favoured habitats
with dense vegetation and abundant grasses and shrubs, which
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serve as important refuges in intensively managed agricultural
landscapes. Nest densities varied widely between sites and years,
ranging from 2.1 to 271.8 nests/ha. However, as nests may be
used for resting as well as breeding, and individuals can occupy
multiple nests, nest density alone does not directly reflect the
population size but remains a valuable indicator for habitat use
and monitoring.
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Appendix 1. List of Micromys minutus nests found (only once) in various localities across Slovakia covering the period 2010-2024.

Locality GPS’ Habitat Dimensions™ z z
Year type nests nests/ha.
Kosicka kotlina basin
BelZa (Line 1) 48°3543“N, 21°1612“E 2021 field margin 1500x1.5 7 31.1
Bodiar (Line 1) 48°3513“N, 21°1411“E 2021 field margin 1000x1.5 4 26.7
Bodiar (Line 2) 48°3503“N, 21°1417“E 2021 field margin 1400x1.5 7 33.3
Bretejovce (Line 1) 48°50°03“N, 21°17°30“E 2021 field margin 380x1.5 2 35.1
Cana (Line 1) 48°3626“N, 21°1803“E 2021 field margin 2000x1.5 5 16,7
Cana (Line 2) 48°3627“N, 21°1804“E 2021 hedgerow 900x1.5 10 74.1
Drienov 48°3627“N, 21°1804“E 2021 woodland edge 7400x1.5 11 9.9
Gynov (Line 1) 48°35°06“N, 21°1947“E 2021 hedgerow 2095x1.5 21 66.8
Gynov (Line 2) 48°3518“N, 21°19°01“E 2021 field margin 890x1.5 4 30.0
Haniska pri Kosiciach (Line 1) 48°37°00“N, 21°1553“E 2021 hedgerow 1000x1.5 8 53.3
Haniska pri Kosiciach (Line 3) 48°3658“N, 21°1628“E 2021 hedgerow 1000x1.5 6 40.0
Haniska pri PreSove 48°5645“N, 21°1439“E 2021 hedgerow 1500x1.5 23 102.2
Janovik 48°5009“N, 21°1734“E 2021 field margin 200x1.5 5 166.7
Kendice (Line 2) 48°5619“N, 21°1423“E 2021 hedgerow 1200x1.5 26 144.4
Kendice (Line 3) 48°56°12“N, 21°1421“E 2021 hedgerow 400x1.5 6 83.3
Licartovce (Line 3) 48°5211“N, 21°1507“E 2021 field margin 240x1.5 6 166.7
Milhost (Line 1) 48°31°55“N, 21°1619“E 2021 field margin 580x1.5 2 22.9
Milhost (Line 2) 48°31°43“N, 21°16°24“E 2021 field margin 1200x1.5 26 144.4
Milhost (Line 3) 48°32°00“N, 21°1650“E 2021 hedgerow 1400x1.5 8 38.1
Obisovce (Line 1) 48°51°48“N, 21°1521“E 2021 field margin 2300x1.5 5 14.5
Petrovany (Line 4) 48°5612“N, 21°1537“E 2021 hedgerows 500x1.5 4 53.3
Presov 48°5617“N, 21°1448“E 2023 field margin 660x1.5 8 80.8
Ploské 48°4920“N, 21°2021“E 2021 hedgerow 2700x1.5 22 54.3
Seniakovce (Line 1) 48°4923“N, 21°17°57“E 2021 field margin 2900x1.5 52 119.5
Seniakovce (Line 2) 48°49°19“N, 21°17°46“E 2021 hedgerow 1100x1.5 34 206.1
Sokolany 48°3552“N, 21°13°49“E 2021 field margin 850x1.5 8 62.7
Trstené pri Hornade (Line 1) 48°3429“N, 21°21°18“E 2021 hedgerow 490x1.5 5 68.0
Sena 48°3450“N, 21°1415“E 2021 hedgerow 1250x1.5 4 21.3
Valaliky 48°3846“N, 21°1644“E 2021 wetland 1500x1.5 3 13.3
Zdana/Caiia 48°36°30“N, 21°2053“E 2021 field margin 3000x1.5 18 40.0
Velka Ida 48°36°47“N, 21°0823“E 2024 field margin 300x1.5 1 222
Kechnec 48°3322“N, 21°14°13“E 2012 drainage canal 766x1.5 19 165.4
Sarisska vrchovina Mts.
Drienovska Nova Ves (Line 1) 48°5323“N, 21°1437“E 2021 woodland edge 1500x1.5 4 17.8
Drienovskd Nova Ves (Line 2) 48°5320“N, 21°1441“E 2021 field margin 2000x1.5 1 33
Lic¢artovce (Line 1) 48°5311“N, 21°1440“E 2021 woodland edge 400x1.5 9 150.0
Licartovce (Line 2) 48°5314“N, 21°1445“E 2021 field margin 330x1.5 3 60.6
Obisovce (Line 2) 48°52°02“N, 21°14°00“E 2021 woodland edge 1400x1.5 1 4.8
Ondavska vrchovina Mts.
Jurkova Vola 49°1925“N, 21°31°37“E 2011 | woodland edge 500x1.5 1 13.3
Korunkova 49°1236“N, 21°45°02“E 2015 woodland edge 1500x1.5 2 8.9
Mrazovce 49°0623“N, 21°4039“E 2013 woodland edge 1500x1.5 1 4.4
Solnik 49°1259“N, 21°4447“E 2017 woodland edge 1600x1.5 1 42
Lomné 49°0639“N, 21°37°07“E 2012 woodland edge 1200x1.5 5 27.8
Minovce 49°0722“N, 21°3920“E 2012 woodland edge 1400x1.5 3 14.3
Tokajik 49°0651“N, 21°42°18“E 2013 | woodland edge 1500x1.5 1 4.4
Duplin 49°1421°N, 21°38°02“E 2013 | woodland edge 5100x1.5 1 1.3
Vy$na Olsava 49°10°08“N, 21°35°52“E 2015 | woodland edge 600x1.5 1 1.1
Mirola 49°20°04“N, 21°4353“E 2014 woodland edge 850x1.5 1 7.8
Total 405

Note: The GPS coordinates listed here show the location of the line being checked, usually in the middle of the line, “length x width of line.
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