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Abstract 
throughout its distributional range the common dormouse Muscardinus avellanarius uses nestboxes 

intended for birds and dormice, but there have been no investigations of preferences for either nestbox 
type yet. in a three-year-study carried out in a low mountain range near the town of Schlüchtern, 
Germany from 2009 until 2011 a total of 23 nestboxes of two different types of construction and 
size were set up at intervals of 20 m along a hedgerow. the nestboxes comprised a total of 12 wood-
concrete 1b SChWeGlertm nestboxes for birds with an entrance hole measuring 26 mm (abbr.: birD-
boxes) as well as 11 wooden nestboxes made by a local manufacturer with an entrance hole measuring  
21 mm (abbr.: muS-boxes). the aim of the study was to find out if the muS-boxes would be accepted 
by the common dormouse, whether preferences for either nestbox type could be detected and if the small 
nestboxes could help minimize competition with other nestbox users such as tits, mice (Apodemus sp.) 
and insects. the results showed that the common dormouse accepted the muS-boxes and used them more 
intensively than the birD-boxes, the intensity being relatively stable over the years whereas it showed 
significant differences in the use of birD-boxes. muS-boxes also helped to eliminate use by tits, edible 
dormouse Glis glis and partially also hornet Vespa crabro.
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1. Introduction
the common dormouse Muscardinus avellanarius is known to accept nestboxes for birds as 

well as specially designed dormouse nestboxes throughout its distributional range (vaughan 
2001, Juškaitis 2008). 

Generally nestboxes are also occupied by other mammals such as edible dormouse Glis glis, 
yellow-necked mouse Apodemus flavicollis, woodmouse Apodemus sylvaticus, hole-nesting 
birds like blue tit Parus caeruleus and insects, e. g. Saxon wasp Dolichovespula saxonica and 
hornet Vespa crabro. all these nestbox users have been observed to be potential competitors 
for the common dormouse. tit nests are being avoided possibly due to aggressive behaviour 
by the birds (Gatter & Schütt 1999) or the danger of parasites originating from hair used by tits 
for nest construction. Juškaitis (1998) states that several torpid dormice were pecked to death 
presumably by the great tit Parus major. however observations on the impact of the common 
dormouse on birds is quite controversial ranging from destruction of birds’ broods (adamík & 
Král 2008) to peaceful co-existence in the same nestbox (Juškaitis 1995). insects, once they 
have established a colony keep the common dormouse from using the nestbox.
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no studies have yet been conducted focusing on which of the two nestbox types the common 
dormouse prefers. therefore we had a comparatively small nestbox constructed in order to 
check whether it would be accepted by this species. furthermore we asked whether we might 
detect preferences over nestboxes for birds and if the small nestbox might help minimize 
competition with other nestbox users.

2. Material and methods
the dormouse nestboxes were made of wood by a local manufacturer, according to the 

preference of dormice for that material (Juškaitis 1997). as the minimum diameter of dormouse 
nests is known to be 4.5 cm (vilhemsen 1996) the measurements chosen for the nestbox 
chamber were 6 × 6 × 27 cm. this relatively small chamber was also chosen to possibly keep 
insects from building nests inside the nestbox as the size of Saxon wasp nests varies between 
10–20 cm (hintermeier & hintermeier 1994) while that of hornets may reach a diameter of up 
to 70 cm (lohmann 2004).

a relatively small entrance hole of only 21 mm was created following the suggestion by 
Gatter & Schütt (1999) to use entrance holes measuring less than 27 mm to keep edible 
dormice from using the boxes. the entrance hole faced outwards to check whether small hole-
breeding birds would still be able to enter. in addition a metal plate known to be no obstacle for 
common dormouse (vaughan 2001) was put around the entrance hole to avoid gnawing and 
therefore keep its size stable. a lid on top was chosen to minimize disturbance while checking 
the nestboxes. the abbreviation used for this type of nestboxes will be ‘muS-boxes’.

a total of 11 dormouse nestboxes were set up alternating with 12 cylindrical wood-
concrete 1b SChWeGlertm nestboxes for birds with a removable front panel, an entrance 
hole measuring 26 mm, an internal diameter measuring 12 cm, the front side measuring 24 
cm, the back side measuring 27 cm. the abbreviation used for this type of nestboxes will 
be ‘birD-boxes’.

the nestboxes were erected at intervals of 20 m in a linear array along a hedgerow in a low 
mountain range at approximately 3.5 km north of the town of Schlüchtern (50° 19’ n, 9° 28’ e),  
Germany. all nestboxes were set up at a height of approximately 1.6 m (bright et al. 2006) 
on thick branches or stems and in one case on a fence post always assuring connectivity with 
the surrounding vegetation. the hedgerow consisted mainly of blackthorn Prunus spinosa, 
hawthorn Crataegus laevigata, privet Ligustrum vulgare and dog rose Rosa canina.

nestbox checks were carried out from spring , i. e. march/april until autumn, i. e. october/
november at least monthly from 2009 until 2011. especially in spring, checks were conducted 
more frequently in order to gather data for a long-term monitoring project focusing mainly on 
hole-nesting passerines. tit nests were removed from the nestboxes after the breeding season. 
nestbox users were neither captured nor tagged to minimise disturbance. in some cases it was 
therefore impossible to count the exact number of animals in the nestbox. thus for dormouse 
findings we distinguished between the presence of an individual or an empty dormouse 
nest. the name of the species or, if impossible to determine, the genus of nestbox users was 
registered when finding individuals and/or typical nests. over each year the same nestbox can 
be occupied successively by several species. for the analysis a species was counted once per 
year even if it occurred in one nestbox several times.

the total number of nestboxes used by a species/genus were compared by applying the 
Chi2-test, in cases of a simple contingency table with one degree of freedom the continuity 
correction was applied.
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3. Results 
evidence of common dormice in the study area was found as dormouse nests, individuals 

and in two years even litters (2009: one in a birD-box, three in muS-boxes; 2011: six in 
birD-, seven in muS-boxes) were found in both nestbox types. tits, mainly blue tit, and in 
one case great tit were found mainly in the birD-boxes. only once an unfinished and empty 
tit nest, presumably blue tit was registered in a muS-box.

Saxon wasp and hornets were found in both nestbox types. While Saxon wasp succeeded in 
establishing a colony in muS-boxes in four cases (two in 2009, one in 2010 and one in 2011) 
findings of hornets were restricted to queens and building activities. Apodemus sp. occurred 
in dormouse nests as well as in its own nests and often with juveniles in both nestbox types. 
edible dormouse appeared in one birD-box and even gave birth there. 

nestbox users appearing exclusively in muS-boxes were bank vole Myodes glareolus 
in two cases and a solitary bee species, presumably Osmia bicornis (Scholz, a., personal 
communication).

Common dormice used more birD- than muS-boxes in 2009, then occupied more 
muS- than birD-boxes in 2010 and 2011, but the differences were not significant (2009:  
Chi2 = 0.000; df = 1; p > 0.05; 2010: Chi2 = 2.091; df = 1; p > 0.05; 2011: Chi2 = 0.457; df = 1; 
p > 0.05). the numbers of used birD-boxes showed significant differences between the years 
(Chi2 = 8.914; df = 2; p < 0.05) whereas for muS-boxes no significant result, but a trend could 
be observed (Chi2 = 5.280; df = 2; p < 0.1).

Apodemus sp. appeared in both nestbox types in 2009 and 2010 and could be detected in 
birD-boxes exclusively in 2011. Comparing the number of nestboxes used each year no 
significant difference between the two nestbox types could be found (2009: Chi2 = 1.166; 
df = 1; p > 0.05; 2010: Chi2 = 0.000; df = 1; p > 0.05). the use of birD-boxes showed no 
significant differences between the years whereas the use of muS-boxes did (Chi2 = 13.364; 
df = 2; p ≤ 0.001).

blue tits revealed significant differences in the use of birD-boxes between the years 
reaching its maximum count of 11 occupied birD-boxes in 2010 (Chi2 = 6.742; df = 2; 
p < 0.05). including nests of undetermined tits’ species ( = ‘tits’ in fig. 1a) no such difference 
appeared (Chi2 = 2.182; df = 2; p > 0.05).

only in 2009 Saxon wasp could be detected in both nestbox types showing no relevant 
difference in the number of nestboxes used (Chi2 = 0.007; df = 1; p > 0.05). also the number 
of occupied muS-boxes showed no significant difference between the years (Chi2 = 0.569; 
df = 2; p > 0.05).

for hornets no significant difference in the use of muS- and birD-boxes in 2009 could be 
found (Chi2 = 0.365; df = 1; p > 0.05), in both nestbox types the intensity of use varied between 
the years (birD: Chi2 = 6.039; df = 2; p < 0.05; muS: Chi2 = 11.242; df = 2; p < 0.01).

the solitary bee species appeared in the muS-boxes in all three years but the comparison 
between the years revealed no significant difference (Chi2 = 4.290; df = 2; p > 0.05).

focusing on the total number of animal sightings (= number of encounters of at least one 
individual in the nestbox) the muS-boxes revealed higher counts for common dormice than 
the birD-boxes for all years. for 2010 and 2011 the counts were significantly higher than in 
the birD-boxes. as the probability of animal encounters rises with the number of nestbox 
checks in contrast to findings of dormouse nests which remain in the nestbox no comparison 
between the years was carried out (2009: 35, 2010: 21, 2011: 41 checks).
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Fig. 2  total number of animal sightings of the common dormouse ( = encounters of at least one 
 individual) in both nestbox types.
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Fig. 1  A, B:total number of nestboxes used by genera/species in birD-(above) and muS-boxes 
 (below); abbreviations: mus. = Muscardinus; apo. =Apodemus spec.; bt = blue tit.
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the chronological order of nestbox use by several species showed that once Apodemus sp. 
occupied a nestbox of either type, no more individuals of the common dormouse would be 
encountered afterwards. although the cells built by the solitary bee species covered up to three 
corners of the muS-boxes they did not keep common dormice from occupying a nestbox.

4. Discussion
the use of muS-boxes may be advantageous for the common dormouse as it allows the total 

elimination of two potential competitors for nestboxes, i. e. tits and edible dormouse, and a 
partial elimination of hornets as these occurred in the nestboxes but did not manage to establish 
colonies. the presence of the edible dormouse in the study area was proven by a finding in 
a birD-box which is generally considered to be too small for this species. unexpectedly 
Saxon wasp managed to establish colonies in the muS-boxes in spite of the relatively small 
measurements. furthermore, the muS-boxes cannot help to exclude Apodemus sp. whose 
appearance seems to be crucial for it terminates the use of a nestbox by common dormice. this 
confirms the observation that dormice confronted with the smell of urine of the yellow-necked 
mouse immediately avoid the source of odour (zaytseva & nowakowski 2011). 

except for the first year, the common dormouse was found more often in muS-boxes and 
its strong presence there does not show significant differences between the years indicating a 
preference for this nestbox type. in addition, the observation that more animal sighting were 
registered in the muS-boxes indicates a more intensive use of this nestbox type. Several 
studies on suitable nestbox sizes have been carried out and showed different results. Common 
dormice were observed to select smaller nestboxes (15 × 15 × 20 cm) and smaller entrance 
holes (32 mm) in a study conducted in Sicily (Sarà et al. 2005), the measurements of the small 
nestboxes being bigger than those of the birD-boxes in the present study. in contrast, a study 
carried out in britain showed preferences for larger nestboxes (eden & eden 2001) while a 
lithuanian study (Juškaitis 2008) showed no preferences for neither large nor small nestboxes. 
possibly the presence of potential competitors, as well as the accessibility of nestboxes for 
such species, might be important in the common dormouse’s choice of whether to use a 
nestbox or not. the fact that birD-boxes were used by more species of potential competitors 
might explain the varying intensity of use by common dormice over the years.

in this context it is remarkable that although nests used for reproduction tend to be bigger in 
diameter, i. e. 10–15 cm (Juškaitis & büchner 2010) than the chamber size of the muS-boxes, 
reproduction nevertheless occurred in them. possibly the presence of competitors in the study 
area caused common dormice to accept less favourable places, i. e. extremely small sites to 
raise juveniles. the absence of dormouse litters in the nestboxes in 2010 might be explained 
by the fact that Apodemus sp. reached its highest count of occupied nestboxes in this year. 
eden & eden (2003) state that high abundance of Apodemus sp. causes a decrease in nestbox 
use by the common dormouse. as seen in 2011 with only few competitors present, common 
dormice used both nestbox types intensively.

the present study was conducted as a pilot test for a future project comprising a larger number 
of both birD- and muS-nestboxes with different combinations of internal dimensions and 
sizes of entrance holes to find out about ideal nestbox parameters for the common dormouse.
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