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of the declining Corn Bunting Emberiza calandra
— a potential indicator of the overall bunting richness
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The aim of the present study was to assess factors affecting Corn Bunting occurrence and
abundance, and to evaluate its potential to indicate the diversity and abundance of other
buntings. The study was conducted in Lombardy, N Italy, at 40 sites in a low-intensity ag-
ricultural landscape. Corn Bunting occurrence depended on the availability of arable land
and, secondarily, of rocky areas. Its abundance was affected by the extent of arable land
and length of continuous hedgerows. The number of species and territories of other bunt-
ings was higher at sites where Corn Buntings were more abundant. Measures aiming at
species’ conservation should primarily promote the maintenance of arable lands and
hedgerows in low-intensity agricultural areas. These landscape features are threatened in
the Mediterranean region by both agricultural intensification and land abandonment.

Conservation measures for Corn Buntings may also benefit the other bunting species.

1. Introduction

The decline of farmland birds has remained one of
the main concerns in bird conservation during the
last decades (Tucker & Heath 1994). Many typical
farmland species in Europe are declining (Bird-
Life International 2004a). The most important fac-
tors potentially determining the widespread and
dramatic decline of farmland species are agricul-
tural intensification and land abandonment
(O’Connor & Shrubb 1986, Fuller et al. 1995,
Bignal & McCracken 1996, Pain & Pienkowski
1997, Preiss et al. 1997, Donald et al. 2001, Don-

ald et al. 2002, Suarez-Seoane et al. 2002, Miiller
etal. 2005, Scozzafava & De Sanctis 2006, Bram-
billa et al. 2007a). This negative trend shown by
farmland birds has been linked to increased yields
driven by the Common Agricultural Policy of the
European Union (Pain & Pienkowski 1997, Don-
ald et al. 2002, BirdLife International 2004a). Ag-
ricultural intensification has led both to detrimen-
tal changes in cultivated areas and to widespread
abandonment of traditional extensive agricultural
landscapes, especially in mountainous regions in
Western Europe, which have become economi-
cally unattractive. These changes have determined
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Fig. 1. Map of the
study area, with the lo-
cation of census tran-
sects (with a 100-m
buffer), major towns
and regional bound-
aries.

deep environmental and social changes (Baudry &
Bunce 1991, Tucker & Evans 1997). Among
farmland birds, passerines have perhaps been most
negatively affected by this process. A few species
are recovering after steep declines, but several are
still declining (BirdLife International 2004a).
The Corn Bunting Miliaria calandra was clas-
sified as secure in 1994 (Tucker & Heath 1994),
but it is currently considered declining (BirdLife
International 2004a). This species was once a
widespread breeder in open or cultivated land-
scapes throughout most of the European countries.
Following the intensification and mechanization
of traditional agriculture in the past decades, the
species progressively declined and disappeared al-
most completely from large areas (BirdLife Inter-
national 2004b). The decline started earlier in
Western Europe (e.g., in 1930s in the UK) and later
in Eastern Europe (e.g., in 1980s in Lithuania)
(Cramp 1998). The Corn Bunting is currently clas-
sified as a SPEC 2 species by BirdLife Interna-
tional (2004a), being a species concentrated in Eu-
rope with an unfavourable conservation status.
Additionally, more than 75% of the European po-
pulation use arable and improved grassland; hence
it should be considered a ‘Priority A’ species, i.e.,
those with the highest conservation priority, for
this habitat (Tucker & Evans 1997). Most of the
studies on Corn Bunting ecology have been car-
ried out in Central and Northern Europe especially

and in the UK, with few exceptions (e.g., Stoate et
al. 2000, Golawski & Dombrowski 2002).

In Britain, the population size of Corn Bunting
in different regions appeared positively correlated
with the proportion of total farmland under tillage
and cereals, and with the total areas of tillage and
cereals (Donald & Evans 1995). In a sample of in-
dividual farms, cereals were preferred over grass-
land and temporary grassland was preferred over
permanent pasture (Donald & Forrest 1995).
Hartley et al. (1995) reported a preference for for-
aging in cereal crops by females provisioning nest-
lings. The decline of the Corn Bunting in Britain
has been attributed to reduced over-winter sur-
vival, possibly caused by the decreased availabil-
ity of stubble fields (Donald ez al. 1994, Donald &
Evans 1994, 1995, Siriwardena et al. 1999). More-
over, Brickle et al. (2000) suggested that agricul-
tural intensification could reduce the breeding suc-
cess of Corn Buntings and might therefore have
contributed to the species decline in Britain.

Despite their importance (cf. BirdLife Interna-
tional 2004b), southern European Corn Bunting
populations have been poorly studied. Most stud-
ies on Corn Buntings have focused on a larger set
of birds (e.g., De Juana & Garcia 2005, Mezquida
et al. 2005, Scozzafava & De Sanctis 2006), and
very few have dealt with its breeding ecology. Lit-
tle information is thus available about environ-
mental factors determining the settlement and
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breeding density in Southern Europe. For exam-
ple, even though Italy holds a large Corn Bunting
population, studies on its breeding biology and
ecology have remained scarce (Gustin & Sorace
2005, Scozzafava & De Sanctis 2006), and a quan-
titative report of its habitat requirements is still
lacking. Knowledge about factors affecting habi-
tat selection and territory density is essential to
provide the basis for effective management strate-
gies for bunting conservation in this important
portion of Corn Bunting range. Several areas host-
ing Corn Bunting populations are currently under-
going dramatic land-use changes: lowland sites
are subjected to agricultural intensification, while
hilly and mountainous sites are largely affected by
land abandonment with woodland recovery and
likely negative effects on the species (Scozzafava
& De Sanctis 2006).

Other species of the family Emberizidae have
an unfavourable conservation status or are consid-
ered among priority conservation species under
the auspices of the EU “Bird Directive” (79/409/
EEC). As conservation efforts focusing on a single
species may be rather cost-ineffective within a
broader conservation strategy, we studied whether
Corn Bunting could be adopted as an indicator of
the abundance and diversity of other bunting spe-
cies, thus acting as a surrogate for overall bunting
conservation.

Our research aims were (1) to provide an as-
sessment of the factors affecting Corn Bunting set-
tlement and abundance at the landscape level, fo-
cusing on a key population in southern Lombardy,
and (2) to test whether the presence of Corn Bunt-
ings could be used as an indicator of the abundance
and diversity of other bunting species.

2. Material and methods
2.1. Study area

The study area was located in the Northern
Apennines (Italy, Lombardy, province of Pavia),
roughly at the boundary between the Mediterra-
nean and Euro-Siberian regions. This area holds
the largest bunting diversity in Italy (Bogliani ez al.
2003) and the most important Corn Bunting popu-
lation in Lombardy (Canova 1990). The area cov-
ers 66.2 km” and holds one of the few low-inten-

sity agricultural systems remaining in Central and
Northern Italy. Moreover, the area is located at the
western boundary of another important area of
low-intensity agriculture, the Trebbia valley (see
Brambilla et al. 2007a). The same study area has
been used to investigate the breeding ecology of
the Cirl Bunting Emberiza cirlus (Brambilla ef al.
2008). Elevation ranges between 250 and 1,200 m
a.s.l. Main habitats of the site are fields (generally
ofa few hectares), consisting of arable land mainly
seeded with cereals and Lucerne Medicago sativa,
and of fodder and fallow lands, vineyards, villages
and small towns, rocky outcrops, broad-leaved
woodlands, pine plantations, small rivers, ca-
lanques (mountain-sides with sandy or rocky soil
strongly subjected to erosion), sub-Mediterranean
garigues, and extensive areas of recently-aban-
doned fields and pastures progressively covered
by shrubs and small trees. Agricultural and pasto-
ral activities are decreasing in the area, with conse-
quent loss of cultivated and grazed areas, mainly in
favour of woodland, and urban areas are mainly
located at the bottom of the valleys (Bogliani et al.
2003).

2.2. Sampling design

We sampled buntings at 40 plots including all main
habitat types and characterised by different land-
use and elevation. These plots represented the
main landscape types found in the valley (Bram-
billa et al. 2008), were uniformly scattered over
the study area (Fig. 1), and covered varying condi-
tions in orientation, altitude and proximity to water
courses and human settlement. At each plot, we
counted all the bunting species breeding in the
area, i.e., Yellowhammer Emberiza citrinella, Cirl
Bunting, Rock Bunting Emberiza cia, Ortolan
Bunting Emberiza hortulana and Black-headed
Bunting Emberiza melanocephala, along 400 m-
long linear transects within a 100-m buffer from
the transect line. Thus, the censused surface for
each plot was approximately 11 ha (see Brambilla
et al. 2008 for further details). Each transect was
censused by two observers at slow-walking pace,
three times between 28 April and 12 June 2004,
between 6:00 and 11:00 AM. Starting times of
transects were shifted among visits. The records
were spatially-referenced within the 100-m band
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Table 1. Variable definitions and mean + SE for habitat and bird variables in occupied and unoccupied
transects. For all the land-cover variables, all tests were performed on square-root-arcsin transformed vari-

able (see also Brambilla et al. 2008).

Variable Definition Occupied Unoccupied

Woodland % cover of woodland 10.06 = 3.31 38.85 £ 6.89

Perennial crop % cover of orchards, vineyards 3.37+1.11 3.33+1.60
and other perennial (arboreal) crops

Shrubland % cover of shrubs and scrubland 5.73 +£1.90 514 £1.72

Grassland % cover of mowed or grazed 4.32+2.08 3.87 £1.49
grassland

Rocks % cover of rocky surface and bare 0.91+0.54 0.09 £ 0.09
soil (vegetation cover < 20%)

Other rocky % cover of quarries, sand- or gravel- 0.00 £ 0.00 1.84 +£1.50

habitats covered areas

Urbanized % cover of urban areas 1.28 £ 0.41 3.92+2.38

Arable land % cover of arable and improved 74.33 £3.73 4295 +6.28
herbaceous cultivations

Hedgerows (1) length (m. of continuous hedgerows; 237.25166.69 102.64+£39.16

Hedgerows (2)

continuity refers to the field that the
hedge is within or along)
length (m of hedgerows; scattered

trees or shrubs within/along fields)

number of territories
number of species

Other buntings (1)
Other buntings (2)

162.22+40.17 37.85+21.80
2.30 £0.37 0.70 £ 0.29
1.15+0.59 0.35+0.49

to aerial photographs (1:2,000), discriminating be-
tween ‘reproductive’ (singing males, feeding of
chicks, newly-fledged young) and ‘other’ behav-
iour. We used these count data to define breeding
territories based on simultaneous contacts and dis-
tribution of observations, as in the territory-map-
ping method, to obtain the number of territories for
each transect. Estimates for territories have previ-
ously been used in bird ecology studies for a wide
variety of territorial species, including buntings
(Brambilla et al. 2008) and other avian taxa (e.g.,
Toepfer & Stubbe 2001, Brambilla & Rubolini
2004, 2009, Brambilla et al. 2007a).

2.3. Data analysis

To analyse the effect of different land-uses (result-
ing in different landscape traits or vegetation
types) on bunting occurrence and abundance, we
measured a set of habitat variables potentially in-
fluencing the species (based on available knowl-
edge) within the 100-m buffer of each transect
(Table 1). We measured variables using a high-
definition digital land-use map (DUSAF, ERSAF
Lombardia; scale 1:10,000). Given the low samp-

le, some of the original habitat variables of the
DUSAF database were grouped together. We
square-root-arcsine transformed habitat-cover
variables to approach a normal distribution.

Prior to statistical analyses, we checked for
correlations among variables. All variables
showed weak inter-correlations (r < 0.5) except
woodland and arable-land cover (r = —0.84). We
removed woodland cover from regression analy-
ses, based on the potentially important effect of ar-
able lands on the focal species (Tucker & Evans
1997, Cramp 1998). We also removed from analy-
ses other rocky habitats, as this habitat-type was
only found in three plots (with scarce cover). Thus,
we included eight variables in the regression anal-
yses.

We then assessed the combined effect of habi-
tat factors on the likelihood of whether a given
transect hosted Corn Buntings by means ofa logis-
tic regression. In this analysis, we included also the
square term of each land-cover variable in order to
test for quadratic relationships. We calculated the
area under the Receiver Operating Characteristic
(ROC) curve (+ its standard error) on 1,000 boot-
straps, based on a non-parametric assumption.
This area provides a measure of discrimination
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ability, varying from 0.5 for a model with discrimi-
nation ability indifferent from random, to 1.0 for a
model with perfect discriminatory ability (Pearce
& Ferrier 2000). In the final models, standardised
residuals approached a normal distribution, and
the data were not over-dispersed.

To assess which variables best explain bunting
breeding abundance, we built a general linear
model (GLM) with the number of Corn Bunting
territories per plot as a discrete (Poisson) response
variable. All the recorded habitat measures were
thus potential predictor variables (see also Bram-
billa et al. 2006c¢).

We based the model selection for both regres-
sion procedures on the AIC_value, which relies on
an information-theoretic approach, without carry-
ing out explicit statistical tests (Mac Nally 2000).
We performed the AIC-based model selection by
means of the ‘stepAIC’ function available in R
software, setting the direction of the search on
‘both’ (which involves fitting all possible permu-
tations of predictor variables; Venables & Ripley
2002). We then manually calculated AIC, values
from the AIC values provided by the program. It
should be noted that stepwise procedures (either
forward or backward), carried out by including
only those predictors whose entry contributed to
decrease significantly (p < 0.05) its deviance that
was based on the likelihood-ratio test, provided
identical results with respect to AIC_ selection.

We checked the consistency in model selec-
tion, and choice among comparable models ac-
cording to the AIC_ ranking, using a hierarchical
partitioning analysis. This method provides esti-
mates of the independent and joint explanatory
power of each predictor by considering all possib-
le models in a multivariate regression setting
(Chevan & Sutherland 1991, Mac Nally 1996,
2000). Variables with large independent values are
most likely to be causal (Mac Nally 2000) and con-
sequently relevant for management when models
are used as practical tools (Brambilla & Rubolini
2005). The results of the model selection could be
usefully checked by looking at the guidance gener-
ated through hierarchical partitioning (cf. Mac
Nally 2000, Heikkinen et al. 2004, Brambilla ez al.
2006a). The independent contribution (expressed
as % of the total independent contributions) of
each explanatory variable may be used to validate
the results of regression analyses (Radford &

Bennett 2004). This analysis was performed by
means of the “hier.part” package available for R
software (Walsh & Mac Nally 2003).

To assess whether Corn Bunting occurrence
and abundance can be adopted as estimators of
overall bunting richness, a three-step analysis was
performed. Firstly, we compared the number of
other bunting territories and species between plots
hosting and those not hosting Corn Buntings using
a t-test. Secondly, we correlated the number of
Corn Bunting territories with the number of terri-
tories of all the other bunting species (within the
100-m buffer; overall, 60 additional territories)
and with the number of other bunting species.
Thirdly, we compared the mean number of territo-
ries of other buntings, and the nymber of other
bunting species among plots hosting 0, 1, 2, 3,4 or
5 Corn Bunting territories, adopting different
methods according to the homogeneity of vari-
ances (assessed using the Levene statistic). We re-
port the means and parameter estimates together
with their standard errors, unless stated otherwise.

3. Results

3.1. Habitat associations
of breeding Corn Buntings

We found 36 Corn Bunting territories at a total of
20 transects. We detected another 27 territories
outside the 100-m buffer but discarded these from
the analyses. The likelihood of Corn Bunting oc-
currence was positively affected by the propor-
tional cover of arable land (b + SE = 6.58 £ 2.12)
and, secondarily, rocky surface (b + SE =35.02 +
20.24), together with the model intercept (b + SE =
—6.44 £2.11). This model showed a minimum dif-
ference of AIC_ of 1.04 in comparison with other
models. The hierarchical partitioning analysis
supported the validity of that model, as the two
most important factors according to the independ-
ent explanatory power were included (arable land
and rocky surface, in this order). The discrimina-
tory ability, according to the AUC ofthe ROC plot,
calculated over 1,000 bootstrapping replicates,
was 0.90 = 0.01.

Corn Bunting abundance was positively af-
fected by both the cover of arable land (b = SE =
2.09 £ 0.68) and the length of continuous hedge-



ORNIS FENNICA Vol. 86, 2009

Other bunting territories (mean * SE)
w

3
2
5 I — +
c
©
Q
4 o o g 2 o

0
_ 2
%}
@
o
"
S
Q
]

2 —T 2 1 o
o
=
JE N [
o
- £

t 2| 4
0
0 1 2 3 4 5 0 1 2 3 4 5

Corn Bunting territories

Fig. 2. Abundance of bunting species other than
Corn Bunting as overall number of territories in re-
lation to Corn Bunting abundance.

rows (b + SE = 1.34*10" + 5.07*10 ") (model in-
tercept: b+ SE =-2.58 £0.76). Hierarchical parti-
tioning supported this model, as the two variables
included were the ones with the highest independ-
ent power. However, the second ‘best’ model, ac-
cording to AIC, showed a difference of AIC,
value of only 0.053. This model still included ara-
ble land (b = SE =2.28 £ 0.72), the length of con-
tinuous hedgerows (b + SE = 1.58%10° +
5.16%10™"), but also rocks (b + SE = 4.03 + 2.38)
(model intercept: b £ SE =-2.93 + 0.83). Despite
the importance of rocks for Corn Bunting settle-
ment (see above), arable land and the length of
continuous hedgerows together accounted for
nearly 86% of the independent explanatory power,
as shown by hierarchical partitioning, with all the
other variables having independent power < 6%
(rocks only 3.36%). We chose the first model be-
cause of the low independent power shown by
rocks. The ratio between the explained and initial
deviance of the final model was 0.79.

3.2. Correlations between
Corn Bunting abundance
and richness of other bunting species

The number of territories of the other buntings
(2.30+£0.37 vs.0.70£0.29,t=-3.40,df =38, p=
0.002) and the number of the other bunting species
(1.15+£0.59 vs. 0.35+£0.49, t=—4.68, df =38, p <
0.001) were higher for transects hosting Corn
Bunting. The overall bunting abundance was

Corn Bunting territories

Fig. 3. Number of bunting species other than Corn
Bunting, in relation to Corn Bunting abundance.

higher in transects hosting more Corn Buntings,
and the territories of Corn Bunting significantly
correlated with the number of territories of other
buntings (r = 0.61, p < 0.001). Similarly, bunting
species richness was correlated with the number of
Corn Bunting territories (# = 0.56, p <0.001). The
mean number of territories of other species was
consistently higher the more the plots hosted Corn
Buntings (Fig. 2; Levene statistic = 1.86, p =
0.127; one-way ANOVA, F5,34 =4.28, p=0.004).
The same applied to the number of bunting spe-
cies, which showed significantly higher values for
plots with more Corn Buntings (Fig. 3; variances
not homogeneous; Kruskall-Wallis test, y° =
19.05, p = 0.002).

4. Discussion

This study provides a quantitative assessment of
the habitat preference of Corn Buntings in South-
ern Europe. The efforts of researchers and manag-
ers in the conservation of living species often fo-
cus on identifying and protecting (or increasing)
suitable habitat and limiting adverse factors, such
as excessive anthropogenic pressure on habitat
structure or composition (Loehle & Li 1996, Moss
2001, Ceballos & Ehrlich 2002, Johnson et al.
2004). This work provides evidence for landscape
traits influencing the occurrence and abundance of
Corn Bunting in Italy, which is one of the species’
strongholds in Europe (BirdLife International
2004Db). Italy holds a large Corn Bunting popula-
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tion within the core of the species’ range in a west-
east direction, thus being an area of critical impor-
tance for the conservation of this declining spe-
cies. In the studied Lombardy region, Corn Bunt-
ing populations have dramatically declined over
the last forty years in lowland plains (Canova
1990; see also BirdLife International 2004b), and
the species is virtually extinct from most lowland
areas. The bulk of the regional populations is cur-
rently confined to the Apennine foothills — where
the present study took place — that still holds high
densities of the species (cf. Cramp 1998). How-
ever, in nearby areas of intensive agriculture the
species is much rarer and almost extinct in many
large areas, such as the Po Plain between the Po
river and Milan (see Canova 1990). Conservation
of the Apennine population is therefore crucial
also for maintaining a source population for the
possible re-colonization of more northern areas,
where the species has experienced population de-
cline in the past decades. The present study dem-
onstrates the importance of suitable low-intensity
agricultural landscapes that are still common in
Central-southern Italy. In these areas, and in other
parts of Southern Europe, Corn Bunting mainly in-
habits arable lands (Tucker & Heath 1997, Gustin
& Sorace 2005). The status of the species in Lom-
bardy shows how low-intensity agricultural sys-
tems can host viable Corn Bunting populations
even when the nearby high-intensity agricultural
areas do not.

Corn Bunting inhabits both natural and
anthropogenic herbaceous habitats, such as grass-
lands and cereal fields. The species may particu-
larly inhabit low-crop cultivations in Western and
steppe habitats in the Eastern Europe (Cramp
1998). When both these habitats are available,
Corn Bunting densities are higher in arable lands
than in steppes, at least in Southern Europe (Gustin
& Sorace 2005). We showed that the availability of
arable lands is the most important factor driving
the occurrence and affecting the abundance of
Corn Buntings. Indeed, the reported discrimina-
tory and explanatory power of models suggest that
the main factors affecting Corn Bunting presence
and abundance at the landscape level were in-
cluded in our models. These results agree with ear-
lier reports (Donald & Evans 1995, Donald & For-
rest 1995, Hartley et al. 1995, Cramp 1998) and
highlights the ecological importance of maintain-

ing low-intensity agricultural practices (Brickle ez
al. 2000). In fact, the decline of the Corn Bunting
seems to be mainly due to the intensification and
other changes in farming methods (e.g., Cramp
1998, Brickle et al. 2000, Brickle & Harper 2002),
including reduction of certain types of crop planta-
tion, switch towards autumn-growing cereals, re-
placement of hay by silage, decline in traditional
rotations and mixed farming practices, removal of
stubbles, increased use of pesticides, and removal
of hedgerows. All these factors may have reduced
food supply and suitable habitat for the Corn Bunt-
ing (Donald & Evans 1994, Donald et al. 1994,
Donald & Evans 1995, Cramp 1998, Brickle et al.
2000). Our results agree with Scozzafava and De
Sanctis (2006) in that the availability of hedge-
rows positively affects bunting abundance. Thus,
the role of hedgerows in agricultural landscapes
for bird conservation should be unambiguously
stressed (see also Brambilla ez al. 2007a, 2007b).

The presence of rocky areas may also favour
the occurrence of Corn Buntings, but they may not
be as important as arable land in determining the
species occurrence, as suggested by the very lim-
ited amount of bare and broken soils in the study
area. Moreover, the quality of winter habitats, not
analysed here, could also affect the occurrence and
abundance of this species that appears strongly
tied to stubbles (Donald et al. 1994, Donald & Ev-
ans 1994, Mason & MacDonald 2000, Newton
2004).

The availability of arable land is seriously
compromised by the long-term land abandonment
that is occurring in vast areas throughout the Medi-
terranean region (Beaufoy et al. 1994). This pro-
cess could dramatically affect the population of
Corn Buntings at its South European stronghold.
The lack of selection for other herbaceous habitats
(mowed or grazed grassland) further shows that
the abandonment of arable fields cannot be com-
pensated by the availability of other habitats. The
other side of the coin is that farming intensifica-
tion, with its negative consequences (Brickle et al.
2000, Brickle & Harper 2002), and elimination of
hedgerows (see Results) occurring in lowland ar-
eas further decrease the habitat suitability for Corn
Buntings, leading to general population decreases
and local extinctions even though arable lands
would remain available (e.g., Canova 1990).
Therefore, we suggest that the quality of arable
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habitats is a key-factor in determining habitat suit-
ability for the species.

The wide-spread abandonment of farming in
peninsular Italy, in the entire Apennines and the
hilly and mountainous areas in particular, is often
reported as being beneficial for biodiversity. This
process might indeed increase the abundance and
enlarge the distribution of at least some woodland
species, but secondary woodlands often have im-
poverished avifauna due to the poor quality of hab-
itats created by overgrowth of shrub and trees on
human-altered soils (Tucker & Evans 1997).
Moreover, the retreat of farmland habitats appears
highly detrimental to a wide range of open-land
species. These include species that have their
strongholds in the Apennines and are dependent
on mosaics of wooded and open areas, such as
buntings (Negri et al. 2005, Brambilla ez al. 2008,
this study), shrikes (Brambilla et al. 2007a), war-
blers (Brambilla et al. 2006b, 2007b) and many
raptor species (Tucker & Evans 1997).

5. Conclusions

The occurrence and abundance of Corn Buntings
appear to be good indicators of the abundance and
diversity of the bunting assemblage. Our analyses
on bunting abundance and diversity, according to
the occurrence and abundance of Corn Buntings
clearly showed that bunting richness peaks at sites
hosting abundant Corn Buntings. The most impor-
tant habitat characteristics affecting Corn Bunting
abundance appeared to be the availability of arable
land and the length of hedgerows length. These
factors may well be positively linked with the oc-
currence and abundance of the other bunting spe-
cies too. This finding is consistent with studies on
other species that are tied to low-intensity farming,
arable lands and hedgerow occurrence (Cramp
1998, Golawski & Dombrowski 2002, Negri et al.
2005, Brambilla et al. 2008).

Traditional low-intensity farming creates and
maintains open and semi-open landscapes, which
support high biodiversity and are suitable for a
large number of bird species of high conservation
interest (Tucker & Evans 1997). These include, for
example, Corn Bunting, other Emberizidae and
other passerines tied to intermediate levels of eco-
logical disturbance, such as the Red-backed
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Shrike Lanius collurio (Brambilla et al. 2007a).
The conservation of traditional rural landscapes in
the low relieves of the Mediterranean region
should be encouraged and promoted by policies
favourable for conservation. The complete loss of
open habitats due to secondary woodland recovery
should be avoided through active habitat manage-
ment.
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Pesimiympiiriston piirteet viihenevillia
harmaasirkulla Emberiza calandra — lajilla,
joka voi indikoida yleisti sirkkujen rikkautta

Tutkimuksessa selvitettiin harmaasirkun esiinty-
misen ja runsauden maaraavia tekijoitd ja arvioi-
tiin lajin toimivuutta muiden sirkkujen monimuo-
toisuuden ja runsauden indikaattorina. Tutkimus
tehtiin Lombardiassa, Pohjois-Italiassa, 40 alhai-
sen maatalousintensiteetin alueella. Harmaasirkun
esiintyvyys riippui viljelymaan ja toissijaisesti ki-
vikkoalueiden saatavuudesta. Lajin runsauteen
taas vaikuttivat viljelymaan laajuus ja yhtendisten
pensasrivien jatkuvuus.

Muiden sirkkujen laji- ja reviiriméard olivat
korkeampia paikoilla, missd harmaasirkku oli run-
sas. Lajien suojelussa tdytyisi huolehtia viljely-
maiden ja pensasrivien sdilymisestd alhaisen in-
tensiteetin maatalousmaisemissa (ndma maiseman
piirteet ovat Vélimeren seudulla uhattuja maata-
louden tehostumisen ja maiden hylkddmisen
vuoksi). Harmaasirkun suojelu saattaa auttaa mui-
denkin sirkkulajien suojelua.
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