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ABSTRACT
Occurrence of harvest mouse breeding nests in relation to reed-bed structure
was studied in 2000-2001. This study took place in midfield marsh patches
and drainage ditches in an intensively used farmland of western Poland.
A total of 88 nests was found. 98% of them were attached to reed stems at a
mean height of 48 (± 41 SD) cm. Harvest mice favoured reed-beds with low,
thin and sparse stalks, with a high ratio of Carex/grass. Areas with a high
density of herbaceous vegetation were avoided as nest sites.
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RÉSUMÉ
Localisation et caractéristiques de l’habitat des nids de Micromys minutus dans les
roselières d’une zone d’agriculture intensive.
L’abondance des nids de la souris des moissons (Micromys minutus) en relation avec les roselières a été étudiée de 2000 à 2001. Ce travail a été effectué
dans des zones de marécages et des fossés de drainage en plein champ dans
une région d’agriculture intensive de Pologne occidentale. Un total de 88 nids
a été trouvé. 98 % d’entre eux étaient attachés aux tiges des roseaux à une
hauteur moyenne de 48 (± 41) cm. Les souris des moissons préféraient les
roselières avec des tiges basses, fines et clairsemées, avec un fort taux de Carex
et d’herbes. Les zones avec une forte densité de végétation herbacée étaient
évitées pour la nidification.
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1958; Nordvig et al. 2001). There is some evidence of morphological adaptations to these habitats, e.g.: prehensile tail and small body weight
(Ishiwaka & Mõri 1999). Moreover, harvest mice
build above ground breeding nests attached to
grass stalks. We assumed that even small differences in vegetation structure would influence
harvest mouse distribution on a local scale.
In our studies we investigate how reed bed structure affects presence or absence of harvest mouse
breeding nests. We chose this habitat for our
study for two reasons. Firstly, reed-beds are commonly inhabited by the species. Secondly, despite
one plant species being dominant (Phragmites
communis), reed beds are structurally differentiated. We examined the influence of reed shoot
sizes, floristic composition and ground coverage
on harvest mouse nest presence. In addition, we
describe nest placement.
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FIG. 1. — Distribution of plots surveyed in the study area. Plot E
is ca. 2 km north-west from the plot A. Both maps (2000 and
2001) are in the same scale. 1 – study plots, 2 – reed-bed,
3 – meadows, herbaceous vegetation, 4 – arable fields

INTRODUCTION
The harvest mouse (Micromys minutus) occupies
a wide variety of open habitats, such as reed-beds,
grasslands, hedgerows and crops (Piechocki
1958; Dickman 1986; Ishiwaka & Mõri 1999;
Nordvig et al. 2001). Although the biology of
this species is well known, many aspects of its
habitat preferences are still poor understood. The
only exceptions are surveys, in which harvest
mouse abundances in various habitat types were
compared (Dickman 1986; Feldmann 1997).
The harvest mouse spends most of its life above
the soil surface, in tall, dense vegetation (Piechocki
6

The study area is located in Wielkopolska province,
western Poland (52oN, 16oE). Mainly cereals, oil
seed rape and sugar beets are cultivated (for further
details, see Tryjanowski 1999). Small midfield
patches of marshes, meadows and drainage ditches
are typical landscape features (Fig. 1). Dominant
vegetation in these habitats was reed-beds, herbaceous vegetation and single bushes and trees.
Data on nest distribution and vegetation structure were collected after harvests, between August
and October of 2000 and 2001. Nests were
searched for on six different study plots. In 2000,
plots on three marsh patches and one on a
drainage ditch were searched (total 0.6 ha of
reeds). In the following year, one plot on a marsh
and the second on a ditch were searched (total
0.2 ha of reeds). In two small marsh patches
(A, B see Fig. 1) of the total area 0.2 and 0.04 ha,
all the reed area was searched. In marshes C and
E (2.58 and 1.49 ha respectively) plots of maximum width 8 m were selected at the edge of the
reeds (Fig. 1). In all plots only the reed area was
searched by walking along 2 m spaced transects.
Reed-beds in all study plots were not flooded.
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Six vegetation variables were measured in
quadrats of 50 x 50 cm placed around nests: maximum height (RH) and diameter (RD) of reed
shoots, number of old (OR) and new reed (NR)
shoots (Phragmites communis), number of herbaceous vegetation shoots (HN), percentage of
Carex sp. or grass cover (CC).
Quadrats with nests were classified as “dry” (HD)
or “wet” (HW) depending on soil humidity. Soil
was described as “wet” if water occurred after
having stepped on it.
To obtain information on preference or avoidance of the available habitats near nests, quadrats
occupied by harvest mice were compared with
quadrats without nests. Random quadrats were
selected in the following way. Aerial photographs
of studied reed plots (1:1000) constituted a sampling frame (cf., Thompson et al. 1998). Then,
105 quadrats 50 × 50 cm were selected at random
to obtain a simple random sample. Only quadrats
located at least 1 meter from nests were included
in the survey. At random quadrats the same habitat parameters as at nest sites were measured.
Differences in the habitat features between occupied and random sites (presence/absence binary
data) were analysed using backward-stepwise
logistic regression (Hosmer & Lameshow 1989).
The statistical significance of each variable
included in the model was based on the Log
Likelihood ratio with probability p < 0.05. Results

are presented as means ± SD and all p-values in
significance tests are two-tailed. Data have been
analysed using the SPSS statistical package
(Norusis 1986). Other statistical comparisons on
the data used standard methods (Zar 1999).
RESULTS
In 2000-2001 we found 88 nests of the harvest
mouse; 56 in the first and 32 in the second year
of study. Average density per reed area differed
significantly between the study years, being
93.4 nests/ha and 156.3/ha in 2000 and 2001,
respectively (χ2 = 6.36, df = 1, p = 0.012, tested
for number of nests).
Eighty-six of the observed nests were attached to
reeds and two to Calamagrostis grasses. The average height of the nest was 48±41 cm (mean ±
SD). Nests were located markedly higher in wet
(110 ± 56 cm, N = 3) than in dry squares (mean
± SD = 45 ± 38 cm, N = 58, Mann-Whitney Utest, z = - 2.22, p = 0.026). This result reflects differences in reed height under various humidity
conditions (224 ± 63 vs. 276 ± 37 cm, in dry and
wet places, respectively, Mann-Whitney U-test,
z = - 6.54, p < 0.0001).
All variables except the number of old reed shoots
(OR) were included into the logistic regression
model (Table 1). The coverage of Carex/grass

TABLE 1. — Results of the logistic regression analysis of habitat selection of the harvest mouse. The significance of each variable is
based on Log Likelihood ratio ( 2).
2

Variable

Nest quadrats

Random quadrats

reed height (RH)
[cm]
reed diameter (RD)
[mm]
old reed shoots (OR)
[n]
new reed shoots (NR)
[n]
herbaceous vegetation (HN)
[n]
Carex/grass coverage (CC)
[%]

185.38 ± 62.11

261.76 ± 37.72

80.29**

5.30 ± 1.57

7.21 ± 1.14

69.52**

14.44 ± 13.41

23.29 ± 15.25

ns

10.43 ± 8.51

19.73 ± 9.92

75.97**

4.09 ± 4.47

4.64 ± 4.63

68.85*

51.78 ± 42.85

24.57 ± 35.52

68.39*

* p < 0.05, ** p < 0.01
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influenced nest presence positively, while new
tall and thick reed stems as well as a high relative
amount of herbaceous vegetation reduced the
probability of harvest mouse nest occurrence.
DISCUSSION
Harvest mice in the area studied showed preferences for vegetation features typical of the driest
zone of reed-beds. Near to the edge of reed beds,
reed shoots are small and sparse compared with
the wet interior (see Báldi 1999). Moreover, the
relative amount of herbs and grass rises with
decreasing soil moisture in reed beds. Our results
possibly indicate avoidance of wet reeds by harvest mice. In western Asia, where the subspecies
Micromys minutus ussuricus occurs, high densities
of nests were recorded in rice fields (Sleptsow
1947). Also Jüdes (1981) reported that the harvest mouse was less abundant on dry soils.
A more likely explanation is that harvest mice
prefer reed habitats because these are most similar
to its optimal habitat. In this species, the highest
known densities of nests have been recorded in
cereals (Sleptsow 1947, Piechocki 1958, Padilla
1999, Corbet & Harris 1991, And ě ra 1994).
After harvests however, mice are forced to
migrate to marginal habitats where they continue
breeding and over-winter (Koskela & Viro
1976). Shorter reed stalks have usually smaller
diameters that provide mice with a firm grasp
during climbing. Herbs, like stinging nettle
(Urtica dioica) are useless for that purpose; their
number at nest sites is relatively low.
Nests of harvest mice found in the study were
placed at the height related to vegetation height,
consistent with earlier findings (see results
Piechocki 1958; Corbet & Harris 1991; Padilla
1999). Opposite results obtained by Feldmann
(1997) showed that in moist habitats, harvest
mice preferred to place nests high, mainly on
Phalaris arundinacea and Phragmites australis.
Results of our study revealed a clear pattern of
the harvest mouse nest distribution in respect of
the available habitat components. The densities
of nests found in the reed-beds were one of the
8

highest known in the species. Presumably, building nests in lower reeds mixed with grass has a
strong adaptive value in the harvest mouse.
Understanding the ecological pressure on habitat
selection in the harvest mouse, including potential biotic and abiotic factors such as predation,
parasitism and weather (see also Harris 1970;
Corbet & Harris 1991), should be a goal of
future research.
Acknowledgements
We would like to thank M. Antczak, L. Myczko,
P. Solarczyk for their assistance in the field work.
V. Takacs and two anonymous referees improved
earlier versions of the paper.
REFERENCES
A ND ĚRA M. 1994. — Distribution of the Harvest
Mouse (Micromys minutus) in Czech Republic.
Folia Musei Rerum Naturalium Bohemiae
Occidentalis, Pleze?, Zoologica 40: 1-28.
BÁLDI A. 1999. — Microclimate and vegetation edge
effects in a reedbed in Hungary. Biodiversity and
Conservation 8: 1697-1706.
CORBET G. B., HARRIS S. 1991. — The Handbook of
British Mammals. Blackwell, Oxford.
D ICKMAN C. R. 1986. — Habitat utilization and
diet of the harvest mouse, Micromys minutus, in
an urban environment. Acta Theriologica 31:
249-256.
FELDMANN R. 1997. — Studien zur Autökologie und
Fortpflanzungsbiologie der Zwergmaus, Micromys
minutus. Abhandlungen aus dem Westfalischen
Museum für Naturkunde Landschaftsverb 59:
107-115.
H ARRIS S. 1970. — The Secret Life of the Harvest
Mouse. Mamylyn, London.
HOSMER D. W. & LAMESHOW S. 1989. — Applied
Logistic Regression. New York.
ISHIWAKA R. & MÕRI T. 1999. — Early development
of climbing skills in harvest mice. Animal Behaviour
58: 203-209.
JÜDES U. 1981. — Some notes on population density
of Micromys minutus in a secondary biotope.
Zeitschrift für Säugetierkunde 46: 266-268.
K OSKELA P. & V IRO P. 1976. — The abundance,
autumn migration, population structure and body
dimensions of the harvest mouse in Northern
Finland. Acta Theriologica 21: 375-387.
NORDVIG K., REDDERSEN J. & JENSEN T. S. 2001. —
Small mammal exploitation of upper vegetation
MAMMALIA • 2005 • 69 (1)

Habitat characteristics of Micromys minutus nests in Poland

strata in non-forest, mixed farmland habitats.
Mammalian Biology 66: 129-134.
NORUSIS M. J. 1986. — SPSS/PC+. Advanced statistics.
Chicago.
PADILLA A. V. S. 1999. — Untersuchungen zur ÖkoEthologie der Zwergmaus Micromys minutus (Pallas
1778). Diss. thesis, Technischen Universität
Carolo-Wilhelmina, Braunschweig.
PIECHOCKI R. 1958. — Die Zwergmaus, Micromys minutus Pallas. A. Ziemsen Verlag, Wittenberg Lutherstadt.
S LEPTSOW M. W. 1947. — Über die Biologie von
Micromys minutus ussuricus B-Ham. Fauna i

ekologiya gryzunov. Materialy k Poznaniyu Fauny i
Flory SSSR, n.s. 8: 69-110.
THOMPSON W. L., WHITE G. C. & GOWAN C. 1998.
— Monitoring Vertebrate Populations. Academic
Press, San Diego.
TRYJANOWSKI P. 1999. — Effect of habitat diversity
on breeding birds: comparison of farmland bird
community in the Region of Wielkopolska (W. Poland) with relevant data from other European studies. Polish Journal of Ecology 47: 153-174.
Z AR J.H. 1999. — Biostatistical Analysis. Prentice
Hall, New Jersey.
Submitted on 9 April 2003;
accepted on 30 March 2004.

MAMMALIA • 2005 • 69 (1)

9

