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Abstract

The effect of road proximity on the breeding habits of the Red-backed Shrike (Lanius collurio) was investigated in a farm-

land landscape of the Marche Region (Central Italy). Surface and the density of shrubs, distance from buildings, distance

from roads and type of roads, and elevation of the terrain around nesting sites were the factors considered.

The results indicate that this species prefers to nest in shrubs near to countryside roads (76% of the nests were constructed

less than 25 meters from roads). It ignores shrubs with apparently similar characteristics which are located away from roads.

It is reasonable to argue that suitable shrubs for nesting and the contemporary presence of bare soil for hunting, both of

which exist close to countryside roads, might represent the favourable components of the breeding habitat selections made

by the Red-backed Shrike.

Introduction

Roads and streets typically cross many ecosystems
and types of cover in the land mosaic (Forman et al.
1997) of mainly agricultural landscapes. Because roads
and buildings, which are important structural elements
of human-based ecosystems, are respectively linear
and point elements, a full understanding of their eco-
logical impact on bird populations requires analyses
of different spatial scales (Forman & Hersperger 1996;
Forman et al. 1998). The major effects of roads on birds
include habitat fragmentation during road construction
(Reed et al. 1996), displacement caused by traffic
noise (Reijnen et al. 1995, 1996; Forman & Deblinger
2000), and mortality from road kills (Mumme et al.
2000). Reduced reproductive success associated with
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increased human interference has been also reported,
although some birds seem to be unaffected by the pres-
ence of roads (Trombulak & Frissell 2000). Indeed,
others like the Red-backed Shrike, Lanius collurio,
even use the areas close by for nesting and hunting
purposes (Bechet et al. 1998).

The Red-backed Shrike is an endangered bird
whose populations have recently been in decline
all over the world (Yosef 1994; PECBMS 2008).
It is present in all regions of Italy as both a regular
migrant to the country and a breeding species during
the summer months (Dinetti 1997; Meschini & Frugis
1993; Foschi & Gellini 1987). It tends to prefer the
transition zones between woods and grassland, lines
of trees and thick hedgerows which often border
roads, and open farmland with shrub or tree cover
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(Morelli & Pandolfi 2009; Morelli 2007; Guerrieri
& Castaldi 2006; Lefranc 1993; Cramp & Simmons
1980). Scattered trees or shrubs also provide natural
perches for hunting (Tryjanowski et al. 2000; Farkas
et al. 1997; Tucker et al. 1994, Lefranc 1993; Glutz
von Blotzheim 1962).

The aim of this work is to investigate whether the
proximity of roads is an important factor influencing
the breeding site selection of the Red-backed Shrike
in farmland and shrubland areas.

Accordingly, in this study, we analysed the Red-
backed Shrike’s nesting habitat preferences at two
different locations in the Marche Region in Central
Italy. This species has, however, become far less
abundant in this region over the last 20 years (For-
coni 2007; Pandolfi & Giacchini 1995; Pandolfi &
Frugis 1987).

Methods

Study area

The study was conducted at two sites in the River
Foglia catchment area in Central Italy (43°46°7.46N-
12°38°56.12”E and 43°44°54.79”N-12°43"3.09”E).
The location has an elevation of 277.23 m (SD: 73.82
(110 to 470 m)) and very similar land use character-
istics (Fig. 1). For this reason, we have processed the

data in a single pool, which totalled 1200 hectares of
the surveyed area.

The area is composed of farmland (48 %), uncul-
tivated shrubland (22 %), forest (19 %) and grassland
(11 %). The roads, which mainly experience low traffic
volumes, were 30.8 km in length (66.4 % unpaved and
33.6 % paved), producing a density of 2.58km/km?.

Bird data collection

The data were collected during the 2009 breeding
season. To obtain more accurate information about
the distribution of the shrubs and nesting sites of the
Red-backed Shrike, we chose to produce a “complete
map” of the study area (Bibby et al. 1997).

In order to cover all of the various stages of the
breeding phenology, the two areas were monitored
regularly at least once a week (from mid May to the end
of June) after the arrival of the birds from their winter
grounds (Bibby ef al. 1997; Blondel 1985).

Shrub data collection

Each shrub was regarded as “suitable” accord-
ing to: selected plant species (Blackthorn Prunus
spinosa, Dog rose Rosa canina, Elm-leaf Blackberry
Rubus ulmifolius and Common Hawthorn Crataegus
monogyna); size (minimum height of suitable shrubs
(fixed empirically and from the literature at a mini-
mum of 0.5 m)); and density of foliage (we primarily

Figure 1 Study area and land-use map
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Table 1. Density of shrubs in the 100 m buffer around selected and “not selected” suitable shrubs.

Suitable shrub selected (with nest)

Random suitable shrub not selected

Density (in 100 m buffer)

741 (SD=2.8; N: 41)

786 (SD =3.2; N: 43)

considered the shrubs with dense foliage and a strong
branch structure) (Morelli & Pandolfi 2009; Guerriere
& Castaldi 2006; Tryjanowski ef al. 2000; Farkas et
al. 1997; Tucker et al. 1994, Lefranc 1993; Glutz von
Blotzheim 1962).

As recommended by Tryjanowski & Kuzniak
(1999), in several cases the shrubs were measured at
the end of the breeding season, after the young’s fledg-
ling period, to reduce the effect of human disturbance.

Finally, the suitable shrubs were classified as either
“selected” (when the nest of a Red-backed Shrike was
found inside them), or “not selected” (when they were
not so occupied).

Landscape variables and GIS

Shrubs, buildings and road networks were digitized
at a scale of 1:250 with the ESRI™ ArcGIS 9.3 software
using: photo-interpretation, the vegetation physiogno-
mies map (Catorci et al. 2007), the land-use regional
map, and the Marche CTR maps.

Paved and unpaved roads were regarded as equiva-
lents because they experienced similar, low levels of
traffic and would therefore have the same impact on
habitat selection. Terrain elevation (above sea level),

distance from the nearest road, distance from the near-
est building, and shrub projection at the soil surface
level were also measured for every suitable shrub.

Spatial distribution and density of suitable shrubs

Three buffer zones (0 to 25 m; 26 to 100 m and 101
to more than 250 m) were created to establish if the
suitable shrubs were homogeneously spaced in relation
to road density. The number and density of these shrubs
in each buffer zone was then calculated. When a shrub
was in the middle of two buffer zones, we assigned it
to the most prevalent one.

Furthermore, the number and density of shrubs
located around the “selected” and random “not se-
lected” foliage were compared inside a 100 m buffer
to determine if there was a correlation between nesting
site and the density of these shrubs.

Statistical analysis

The data collected on Red-backed Shrike nests fol-
low a normal distribution pattern and were compared
using a T-test. The Chi-square test was also used to
compare the discrete variables, while in order to de-
termine their influence on the selection of shrubs as a
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Figure 2 Suitable shrubs and road network
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Table 2. Suitable shrubs and environmental variables

Shrub type N Road_distance Elevation Build_distance Shrub_projection
Suitable shrub selected 42 17.11 £20.05 252.09 £47.83 159.85 £ 81.07 12.35+7.30
Suitable shrub not selected 697 117.52 +121.48 25710 + 68.61 161.41 +79.01 12.84+9.18

nesting place, a logistic regression analysis was applied
to the variables of distance from road and building, el-
evation, shrub projection at the soil surface and density
of the nearest shrubs. All of the statistical tests were
carried out using the SPSS v. 15.0 program.

Results

We found 42 nests during the 2009 breeding season.
These were exclusively located on shrubs, resulting in
an estimated density of the presence of the Red-backed
Shrike of 0.035 pairs/ha.

We also identified and mapped 739 suitable shrubs
(Fig. 2), with a density of 0.62 shrubs/ha. The mean
distance between the closest shrubs was 38 m, with
the maximum distance being 178 m and the minimum
being less than 1 m.

The total number of suitable shrubs studied in every
buffer zone category was similar (¥22 =0.48; P> 0.05,
Fig. 2), although the shrub density was slightly higher

with proximity to the road (Fig. 3a and 3b). We have
not, however, identified any differences between shrub
density around the “selected” and “not selected” suit-
able shrubs (F = 0.418; P> 0.05).

The variables of shrub size, elevation, and distance
to buildings (Tab. 2) did not differ between the “se-
lected” and “not selected” suitable shrubs (Tab. 4),
but there was a significant difference in the distance
from the road between those that were “selected” and
those that were not (Tab. 2, Tab. 4). More than 76%
of the selected shrubs were located within 25 m of the
road, and we did not find any nests which were over
100 meters from such a thoroughfare (Tab. 3, Fig. 4a
and Fig. 4b).

Discussion
Studies of birds’ habitat preferences are of par-

ticular interest, especially when they relate to an-
thropised environments and areas that are subject to

Figure 3a Example of classification of suitable shrubs about distance to the road
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Figure 3b Example of classification of suitable shrubs about distance to the road

rapid change, such as farmland (Donald et al. 2006)
and transitional or ecotonal zones. In our study area,
the breeding habitats of the Red-backed Shrike were
all fragmented by roads (both paved and unpaved),
and our results have demonstrated that breeding pairs
were not distributed randomly across farmland land-
scapes, as might be expected from a rather uniform
shrub matrix, but were instead often situated along
road lines. This observation highlights the prefer-
ence of the Red-backed Shrike for roadside shrubs
as nesting sites (Lefranc 1993, Cramp & Simmons
1980), which is a tendency that is encouraged by the
long-standing local tradition of planting hedges and

verges along country lanes (in general Crataegus sp.,
Prunus spinosa, Rubus ulmifolius, Ligustrum vulgare)
(Pandolfi 2000; Witt 1987).

Our results suggest that the species prefers to
nest close to roads, even though apparently suitable
shrubs in farmland and shrubland core areas were
also available.

The disturbance caused by variations in road traffic
(number of cars per hour, etc.) was not considered in
this study. This is because all of the roads near to the
nesting sites had low levels of traffic, and there was
thus a minor risk of mortality as a result of a collision
with a vehicle. Indeed, in four years of surveys along

Table 3. Number and density of suitable shrubs in the road buffer zones.

buffer road (m)
0-25 26-100 101-250
N suitable shrubs 318 322 335
Mean surface of shrubs projection (m2) 14,79 + 6,87 12,00+ 6,16 11,87 11,99
N suitable shrubs selected 34 8 0
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Figure 4a Nest site, suitable shrubs and road in the study area.
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Table 4. Logistic regression on suitable shrubs (occupied and not) and distance from road, elevation, distance from building and shrub size.

B S.E. Wald df Sig. Exp(B)
Step 1(2) Road_distance -0,033 0,007 20,649 1 0,000 0,967
Elevation -0,002 0,003 0,539 1 0,463 0,998
Build_distance -0,001 0,002 0,124 1 0,724 0,999
Shrub_projection -0,054 0,026 4,288 1 0,038 0,947
Constant -0,179 0,863 0,043 1 0,836 0,836

283 km of paved roads and 522 km of unpaved roads,
there was only one case of a male Red-backed Shrike
being found dead on the road, probably having been
killed by car.

Suitable habitat and anthropisation benefits

In recent years, the Red-backed Shrike has been
intensively studied across its European range (Latus et
al. 2004; Tryjanowski et al. 2000; Farkas et al. 1997,
Leugger 1993; Lefranc 1993; Luise 1991). When it
comes to this species, it is important to reject the com-
mon assumptions that anthropisation, and roads as an
agent of fragmentation, have produced “only negative
effects”. Indeed, in some cases, a low level of fragmen-
tation can be regarded as a positive factor, primarily for
some ecotonal species like the Red-backed Shrike; it
produces suitable nesting sites and offers an additional
benefit to a bird which feeds mainly on insects and
micro-mammals (Lefranc 1993).

In fact, since roads are characterized by bare and ex-
posed surfaces, they could be regarded as rich hunting
territory. This is because recent studies have revealed
that road verges are corridors for the various insects
(carabids, butterfly, etc) that are the potential prey
of the Red-backed Shrike (Hobbs 1992; Vermeulen
1994; Vermeulen & Opdam 1995). Preferably taking
their prey on the ground, some Lanidae can thus use
an exposed patch of road within its territory as an at-
tractive place for easily catching insects. Moreover,
roads are often linked to the electric posts and wires
that are frequently used by birds as surveying and hunt-
ing posts (Bechet ef al. 1998). The characteristics of
the environment (e.g. tall grass or ground inclination)
affect the amount and quality of visual information
that is accessible to a predator during seeker activities
(Fernandez-Juricic et al. 2004). Accordingly, the open
spaces near roads could maximize the visual field of
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a sit-and-wait predator like the Shrike, which is posi-
tioned above the shrubs at the roadside.

In conclusion, it seems that some birds choose to
nest close to roads because there are very few open
areas which satisfy their hunting habits. The nests of
the Red-backed Shrike are mainly located in the shrubs
that are nearest to roads, and we speculate that the
species prefers this proximity for various reasons: the
shrubs along the roadside are smaller and fragmented
and are generally set out in rows. This provides an open
and monochrome space which represents an excellent
environment for hunting.

However, we believe that our results are also af-
fected by local environmental characteristics such
as: non-intensive agriculture with uncultivated land,
shrublands, tree rows, and hedgerows. In other envi-
ronments, like in grasslands and mountain pastures,
or along high-traffic-roads, this assumption could not
be made consistently. Nevertheless, our results may
contribute to a better understanding of the irregular
distribution of the Red-backed Shrike in agricultural
environments. It may also provide useful indications
for the conservation of the quality of habitats for breed-
ing and feeding, helping to define more precisely the
attributes of this bird’s optimal, suitable habitat.

It seems reasonable to support the thesis that roads
must, in some cases, be regarded as positive elements
of the environmental mosaic, increasing nesting habi-
tat availability for shrikes and other ecotonal species.

Acknowledgements

‘We thank Marco Rocchi, Davide Sisti, Almo Farina,
Lorenzo Serra, Vittorio Vetrano and Yanina Benedetti
for their useful comments; Fabio Pruscini, Niki Mor-
ganti and Simone Piccioni for helping in the field.



Journal of Mediterranean Ecology vol. 11, 2011

References

Bechet, A., Isenmann P. and Gaudin, R. (1998). Nest
predation, temporal and spatial breeding strategy in
the Woodchat Shrike Lanius senator in Mediterranean
France. Acta Oecol 19 (1) 81-87. Elsevier, Paris.

Bibby, C.J., Burgess N.D. and Hill D.A. (1997). Bird Cen-
sus Techniques. Academic press. London.

BirdLife International (2004). Birds in Europe: population
estimates, trends and conservation status. BirdLife
Conservation Series N.° 12, BirdLife International,
Cambridge.

Blondel, J. (1985). Bird distribution and abundance. Some
technical and theoretical comments. In: Taylor K. et
al. (ed.), Bird census and atlas studies, B.T.O.: 3-14.

Catorci A., Biondi, E., Casavecchia S., Pesaresi, S., Vitanzi,
A., Foglia, A. et al. (2007). La Carta della vegetazione
e degli elementi di paesaggio vegetale delle Marche
(scala 1:50.000) per la progettazione ¢ la gestione della
rete ecologica regionale. (The map of vegetation and the
elements of landscape in the Marche region (1:50.000)
for the design and management of the regional ecologi-
cal network). Fitosociologia 44(2) suppl. 1: 115-118.
[in italian]

Cramp, S. and Simmons, K. E. L. (eds) (1980). The birds
of the western paleartic. Oxford University Press.
Dinetti, M. (1997). Averla piccola, Lanius collurio. In: Tel-
lini Florenzano G., Arcamone E., Baccetti N., Meschini
E., Sposimo P. (eds). Atlante degli uccelli nidificanti
in Toscana (1982-1992) (Atlas of breeding birds in
Tuscany). Quaderni del Museo di Storia Naturale di

Livorno — Monografie 1, p. 308. [in italian]

Donald, P. F., Sanderson, F. J., Burfield, I. J. & van Bom-
mel, F. P.J. (2006). Further evidence of continent-wide
impacts of agricultural intensification on European
farmland birds, 1990-2000. Agr Ecosyst Environ 116,
189-196.

Farkas, R., Horvath, R. and Pasztor L. (1997). Nesting
success of Red-backed Shrike, Lanius collurio in a
cultivated area. Ornis Hungarica 7: 27-37.

Fernandez-Juricic E., Erichsen, J. T. and Kacelnik, A.
(2004). Visual perception and social foraging in birds.
Trends Ecol Evol Vol.19 No.1: 25-31.

Forconi, P. Averla piccola, in Giacchini, P. (2007) (a cura di)
Atlante degli uccelli nidificanti nella provincia di An-
cona. (Atlas of breeding birds in the province of Ancona).
Provincia di Ancona, IX Settore Tutela dell’Ambiente
— Area Flora e Fauna, Ancona 352 pp. [in italian]

Forman, R.T.T., Hersperger, A.M. (1996). Road ecology
and road density in different landscapes, with inter-
national planning and mitigation solutions. In: Evink,
G.L., Garrett, P., Zeigler, D., Berry, J. (Eds.), Trends

28

in Addressing Transportation Related Wildlife Mortal-
ity. Florida Department of Transportation, Tallahassee,
Florida, pp. 1-22.

Forman, R.T.T., Friedman, D.S., Fitzhenry, D., Martin,
J.D., Chen, A.S. and Alexander, L.E. (1997). Ecologi-
cal effects of roads: toward three summary indices and
an overview for North America. In: Canters, K. (Ed.),
Habitat Fragmentation and Infrastructure. Ministryof
Transport, Public Works and Water Management, Delft,
The Netherlands, pp. 40-54.

Forman, R.T.T. and Alexander, L.E. (1998). Roads and their
major ecological effects. Annual Review of Ecology
and Systematics 29, 207-231.

Forman, R.T.T. and Deblinger, R.D. (2000). The ecological
road-effect zone of a Massachusetts (U.S.A.) suburban
highway. Conserv Biol 14, 36-46.

Foschi, U.F. and Gellini, S. (1987). Atlante degli uccelli
nidificanti in Provincia di Forli. (Atlas of breeding birds
in the province of Forli). Maggioli, Rimini. [in italian]

Glutz von Blotzheim (1962). Die Brutvogel der Schweiz.
Schweizerische Vogelwarte Sempach, Aarau.

Guerriere, G. and Castaldi, A. (2006). Caratteristiche del
sito di nidificazione, densita e biologia riproduttiva
dell’ Averla piccola, Lanius collurio, in Italia centrale.
(Characteristics of nesting site, density and reproduc-
tive biology of Red-backed Shrike, Lanius collurio, in
central Italy) Avocetta N° 29: 5-11. [in italian]

Hobbs, J.R. (1992). The role of corridors in conservation:
solution or bandwagon? Trends Ecol. Evol. 7: 389-392.

Latus, C., Schultz, A. and Kujawa, K. (2004). Occurrence
of the Red-backed Shrike, Lanius collurio depends on
natural factors and mode of land use in the Quillow
catchment, Germany. Biological Lett. 41, 87-93.

Lefranc, N. (1993). Les Pies-grieches d’Europa, d’ Afrique
du nord et du moyen-Orient. Delachaux et Niestlé S.A.,
Lausanne, Paris.

Leugger, U. (1993). The effect of habitat quality on breed-
ing performance in the Red-backed shrike Lanius col-
lurio. Behav Process.Volume 28, Issue 3, page 235.

Luise, E. (1991). Biologia riproduttiva e aspetti etologici
dell’averla piccola (Lanius collurio) in Valmenera
(Cansiglio, Prealpi Venete) (Reproductive biology and
ethological aspects of Red-backed Shrike in Valmenera
(Cansiglio, Venetian Pre-Alps)). Tesi di Laurea. Uni-
versita degli Studi di Padova. [in italian]

Meschini, E. and Frugis, S. (1993). Atlante degli Uccelli
nidificanti in Italia. (Atlas of breeding birds in Italy).
Suppl. Ric. Biol. Selvaggina, XX: 218. [in italian]

Morelli, F. (2007). Distribuzione delle specie di uccelli
a status critico in relazione alle variabili degli habitat
nelle Marche. (Distribution of species of birds in criti-
cal status in relation to habitat variables in the Marche



region) PhD tesi in Scienze Biologiche. Universita degli
Studi di Urbino “Carlo Bo”. [in italian]

Morelli, F. and Pandolfi, M. (2009). Habitat di nidificazi-
one dell’Averla piccola Lanius collurio nelle Marche,
Italia centrale. (Breeding habitat of Red-backed Shrike
in the Marche region, central Italy). Boll. Mus. Ist. Biol.
Univ. Genova, 71: 172. [in italian]

Morelli, F., Pandolfi, M., Pesaresi, S. and Biondi, E. (2007).
Uso di dati di monitoraggio e variabili degli habitat per
la costruzione di modelli di distribuzione delle specie
di uccelli nella regione Marche, Italia (Use of moni-
toring data and habitat variables for the construction
of potential distribution models of bird species in the
Marche region, Italy). Fitosociologia 44(2) suppl. 1:
127-132. [in italian]

Mumme, R.L., Schoech, S.J., Woolfenden, G.E. and Fit-
zpatrick, J.W. (2000). Life and death in the fast lane:
demographic consequences of road mortality in the
Florida scrub-jay. Conserv Biol 14, 501-512.

Pandolfi, M. and Frugis, S. (1987). Checklist degli uccelli
delle Marche (Checklist of birds in the Marche region).
Rivista italiana di Ornitologia. [in italian]

Pandolfi, M. and Giacchini, P. (1995). Avifauna nella pro-
vincia di Pesaro. (Avifauna in the province of Pesaro.)
Centro Stampa Amministrazione Provinciale di Pesaro
e Urbino, Assessorato Ambiente Pesaro e Urbino. [in
italian]

Pandolfi, M. (2000). Considerazioni generali sulle tec-
niche di intervento nella progettazione di ripristino
dell’ambiente a scopi naturalistic (General consid-
erations on techniques of intervention in the design
of environmental restoration for naturalistic habitat).
In: Urbinati C., Ubaldi D., Gubellini L., Poggiani L.,
Pandolfi M. (a cura di), 2000. Alberi e arbusti per il
nostro verde. Quaderni dell’Ambiente n. 5, Provincia
di Pesaro e Urbino - Assessorato Beni e Attivita Am-
bientali. [in italian]

PECBMS 2008. Trends of common farmland birds in Eu-
rope. (online content resource: http://www.birdlife.cz/
index.php?1D=1320).

29

Journal of Mediterranean Ecology vol. 11, 2011

Reed, R.A., Johnson-Barnard, J. and Baker, W.L. (1996).
Contribution of roads to forest fragmentation in the
RockyMountains. Conserv Biol 10, 1098—1106.

Reijnen, R., Foppen, R. and Meeuwsen, H. (1996). The ef-
fects of traffic on the density of breeding birds in Dutch
agricultural grasslands. Biol Conserv 75, 255-260.

Reijnen, R., Foppen, R., ter Braak, C. and Thissen, J.
(1995). The effects of car traffic on breeding bird
populations in woodland. III. Reduction of densityin
relation to the proximity of main roads. J Appl Ecol
32, 187-202.

Trombulak, S.C. and Frissell, C.A. (2000). Review of
ecological effects of roads on terrestrial and aquatic
communities. Conserv Biol 14, 18-30.

Tryjanowski, P. and Kuzniak,S. (1999). Effect of research
activity on the success of Red-backed Shrike, Lanius
collurio nests. Ornis Fennica 76: 41-43.

Tryjanowski, P., Kuzniak, S. and Diehl, B. (2000). Does
breeding performance of Red-backed Shrike, Lanius
collurio, depend on nest site selection? Ornis Fennica
77:137-141.

Tucker, G., Heath, M., Tomialojc’, L. and Grimmett,
R.F.A. (1994). Birds in Europe, the conservation status.
Birdlife Conservation series N° 3.

Vermeulen, H.J.W. (1994). Corridor function of a road
verge for dispersal of stenotopic heathland ground
beetles carabidae. Biol/ Conserv Vol 69, Issue 3, Pages
339-349.

Vermeulen, H.J.W. and Opdam, P. (1995). Effectiveness of
roadside verges as dispersal corridors for small ground-
dwelling animals: a simulation study. In: Landscape
Urban Plan, pp. 233-248.

Witt, R. (1987). Cespugli e arbusti selvatici. (Wild bushes
and shrubs). Franco Muzzio editore, 209 p. [in italian]

Yosef, R. (1994). Conservation commentary: Evaluation of
the global decline in the True Shrike, family Lanidae.
The Auk 111(1): 228-233.



