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The lesser horseshoe bat (Rhinolophus hipposideros) is a bat species foraging in woodland (Bontadina et al. 2002, Reiter et al.
2013) which has undergone a dramatic decline over the past decades, especially in northern and central Europe, due to
pesticides use, food shortage, and habitat loss (Bontadina et al. 2000). In this study, we analyzed the outcome of a
standardized demographic monitoring program of nursery roosts ongoing during the last fifteen years with the aim to
understand which features impact the demography of this species. We focused on landscape features, which are
expected to be particularly important in a fragmented landscape context

Female lesser horseshoe bats and their offspring
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Materials &
Methods

Parameters measured : Colony
size, fecundity and their variation
through time

Impact of roost
temperature,
monitored years,
latitude or longitude ?

500 m :
main foraging
distance
2000 m :
common
foraging
distance

Impact of land cover
and land use ?

4700 m :
maximum
recorded
foraging
distance

- Variable selection with
package "glmulti" (R)
- Significant non-landscape
features as random effects

Compare null model to
models considering
them

Buffers used for investigating the landscape impact (example of three colonies).
Buffer areas were determined from a radio tracking study (Reiter et al. 2013).
White space represent the sea, which was not taken into account in the buffers.

Location of the 94 maternity roost monitored in a fifteen years program in
Brittany, France

Results & Discussion :

General demography

Impact of non-landscape features
Impact detected of roost temperature on colony size and of monitored years
on colony size and fecundity. No detected impact of latitude and longitude

The mean colony size is significantly increasing in
Brittany
Warm roosts sustain
larger colonies
a)

a)

Colony size and
fecundity differ
depending on the year

b)

Mean colony
size : 26.2
General
increase over
time
(p < 0.001)

Mean colony size and fecundity depending on the roost type (a) and the year (b). Error bars represent
the standard error. Roost warmth were assessed by observers, but in most cases warm roosts
correspond to attic and cold to underground sites.

b)

Mean
fecundity : 0.52
No general
trend
(p = 0.42)

Climatic variation:
influence bat
demography (Frick et
al. 2010, Amorim et
al. 2012)

Consistent with
species preference
(Kayikcioglu & Zahn
2004)

Impact of landscape features
Roost temperature and
monitored years :
random effects for
land cover models

Land cover and land use impact colony size.
No detected impact on fecundity or its variation through time.

General land cover
Linear regression of the colony size (a) and fecundity (b)
over time for each of the 94 colony (grey lines). The red
line shows the linear regression of the mean population
size over time taking into account all 94 colonies.
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Consistent with
radiotracking
observations
(Bontadina et al.
2002, Reiter et al.
2013)

Grassland
Water surface :
Surprisingly no
impact (unlike Walsh
& Harris 1996)

Built-up land

-

Water
surface

Hedgerows

+

Effect of landscape features on population size of the colony depending on the buffer. + and –
means respectively significantly positive and negative effect. Crop land do not directly impact
population size but was associated with population size decrease over time. b.l. = broadleaved.

Hedgerows :
important features
for long distance
connections?

Conclusion: Application for conservation
These results give us useful information for the lesser horseshoe bat conservation. Despite its slight increase in Brittany, this species is still considered as rare in this region
(Farcy et al. 2009). Given the importance of nursery roost for the species, conservation management should concentrate on the availability of attics as roosts (warmer than
underground roosts) with thick broadleaved woodland in close proximity. Additionally, location of such a roost should not be around urban land or open woodland such as
poplar grove or orchards, especially in the main foraging zone (500 m round the roost)
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