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Abstract. Birds are commonly used as an example of the strongly declining farmland biodiversity in Europe. The pop-
ulations of many species have been shown to suffer from intensification of management, reduction of landscape het-
erogeneity, and habitat loss and fragmentation. These conditions particularly dominate farmland in the economically
well developed countries of Western Europe. Currently, the farmland environment in Central-Eastern Europe is gen-
erally more extensive than in Western Europe and a larger proportion of people still live in rural areas; thus generating
different conditions for birds living in agricultural areas. Furthermore, the quasi-subsistence farming in much of
Central-Eastern Europe has resulted in agricultural landscapes that are generally more complex than those in Western
Europe. To protect declining bird populations living in farmland, detailed knowledge on both species and communities
is necessary. However, due to scientific tradition and availability of funding, the majority of studies have been carried
out in Western Europe. In consequence this provokes a question: are findings obtained in western conditions useful to
identify the fate of farmland bird biodiversity in Central-Eastern Europe? Therefore, the major goal of this paper is to
highlight some local and regional differences in biodiversity patterns within EU farmland by comparing intensive agri-
cultural landscapes with more extensive ones. More specifically, we aim to outline differences in agricultural landscapes
and land use history in the two regions, use farmland birds to provide examples of the differences in species dynamics
and species-habitat interactions between the two regions, and discuss possible social and ecological drivers of the dif-
ferences in the context of biodiversity conservation. Factors governing spatio-temporal dynamics of farmland bird pop-
ulations may differ in intensive and extensive landscapes as illustrated here using the Grey Partridge Perdix perdix and
the Red-backed Shrike Lanius collurio as examples. The unevenness of farmland bird studies distribution across Europe
was also presented. We call for more emphasis on pluralism in furthering both pan-European research on farmland bird
ecology and conservation strategies. We also highlight some features specific to Central-Eastern Europe that merit con-
sideration for the more efficient conservation of farmland birds and farmland biodiversity across Europe.
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Shrike, Lanius collurio, land use
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FARMLAND BIODIVERSITY AND ITS CONSER-
VATION WITHIN THE EUROPEAN UNION

Farmland biodiversity is currently under threat in
much of Europe. Declines in both species num-
bers and in population sizes have been recorded
in all major taxa including plants (e.g. Andreasen
et al. 1996), insects (e.g. Kuussaari et al. 2007, Van
Dyck et al. 2009), birds (e.g. Wretenberg et al.

2007), and mammals (de Heer et al. 2005). Some of
the major drivers of biodiversity loss in farm-
land are linked to management intensification 
(e.g. Tscharntke et al. 2005, Báldi & Faragó 2007) 
and landuse change (e.g. Orłowski 2004, 2005,
2010, Kuemmerle et al. 2008, Spitzer et al. 2009).
The major policy tools available for halting 
biodiversity loss in farmland are agri-environ-
ment schemes and the declaration of protected
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Abstract. Problems in reporting results of nestbox studies, apart from those covered by Lambrechts et al. (2010. Acta
Ornithologica 45; 1–26), are discussed. The papers resulting from nestbox studies mostly fail to provide essential data
on breeding densities, nest predation rates, nest soaking, ectoparasites, and brood productivity. The fact that the nest-
box plots constitute large scale, long lasting field experiments is usually not acknowledged, and the consequences of
experimental conditions for the external validity of results are not assessed. Unqualified inferences on the adaptive
value of ecological and behavioural characteristics are often made. To remove these shortcomings, every nestbox study
should include detailed descriptions of the types, sizes and distribution of breeding boxes used, effectiveness of nest
predation and flood prevention, and breeding densities (all in the methods section); and a discussion of (1) how condi-
tions in the study area differed from the reference conditions (with tree holes), (2) what could be the impact of these
modified conditions on the outcome of study, and (3) what is external validity of the results.
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Received — Dec. 2010, accepted — March 2011

ACTA ORNITHOLOGICA
Vol. 46 (2011) No. 1

INTRODUCTION

Lambrechts et al. (2010) published recently a thor-
ough review of methodological inconsistencies
and potential bias in the nestbox studies. They dis-
cuss several deficiencies of study design and data
reporting (inadequate descriptions of nestboxes’
dimensions and of locations, insufficient informa-
tion on their spatial distribution, on maintenance
procedures and inspection routines) in this type
of work. This long overdue paper raises many
important issues pertaining to generalisability
(external validity) of the research carried out with
application of nestboxes. The list of important
methodological requirements presented by Lam -
brechts et al. (2010) is not comprehensive, though.
There are several additional points, information
on which should be routinely included in the
nestbox publications. Without having access to
these pieces of information the readers would not
be able to assess whether the results from a nest-
box study could be treated as representative of a
wider spectrum of conditions, how far they could
be extrapolated. 

To complete the inventory of the major report-
ing problems faced by the nestbox papers, I
describe below the additional issues not covered
by Lambrechts et al. (2010) and suggest some min-
imum standards of data presentation and assess-
ment which should be incorporated in the future
papers reporting data from the nestboxes. The
reader is advised to consult both papers to get
acquainted with the full spectrum of possible
problems related to use of nestboxes as a research
tool.

THE MAIN ISSUES

1. Density data not provided. Population density
is the most fundamental variable affecting practi-
cally every aspect of ecology, behaviour and phys-
iology of organisms. Almost any aspect of avian
demography and life-history is known to vary in
a density-dependent manner (review in Newton
1998). Variation in the population density has also
strong effects on — among others — dispersal, 
territorial behaviour, mating systems or extra-pair

OPINION
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Abstract. The estimation of fuel load and the potential flight ranges of migrant birds are crucial to understanding the
ecological and evolutionary significance of bird migration strategies. The movement of migrant birds between Iberia
and the rest of Western Europe is thought to be shaped by the Pyrenees and nearby seas. Because of this area's unique
geography, the routes of migrants that move to (autumn migration) or from (spring migration) Iberia tend to pass
through the western and eastern edges of the Pyrenees. Fuel-load analyses and the assessment of potential flight ranges
from these edges can provide insights about the extent of Iberia's use as a consistent stopover and fuelling area. Using
data obtained over a period of six years (2004–2009), we calculated fuel load and potential flight ranges for ten common
passerines (pre-Saharan, i.e. that overwinter mainly within the circum-Mediterranean region: Robin Erithacus rubecula,
Bluethroat Luscinia svecica, Chiffchaff Phylloscopus collybita, Blackcap Sylvia atricapilla; sub-Saharan, i.e. that overwinter
in tropical Africa: Sedge Warbler Acrocephalus schoenobaenus, Reed Warbler Acrocephalus scirpaceus, Melodious Warbler
Hippolais polyglotta, Willow Warbler Phylloscopus trochilus, Garden Warbler Sylvia borin, Common Whitethroat Sylvia com-
munis that stopover at Txingudi marshlands, at the western edge of the Pyrenees. The fuel load for the 25% heaviest
fraction of caught birds ranged from 10.6% over lean body mass to 25.5% (mean: 18.3%) in spring and from 6.7% to
39.7% (mean: 25.2%) in autumn. Thus, potential flight ranges tended to be longer during autumn than during spring,
particularly for the sub-Saharan species. All pre-Saharan species except one (Bluethroat) had sufficient fuel to arrive in
southern Iberia or northern Africa, and three sub-Saharan species (Sedge Warbler, Garden Warbler, Common
Whitethroat) had sufficient fuel to reach the north of the Sahara Desert but not its southern border. The potential flight
ranges in spring were rather similar among species (ca. 1000 km from Txingudi).  

Key words: body mass, fat and muscle scores, flight ranges, fuel load, Iberia, migration, stopover, Txingudi
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The estimation of fuel load and the potential flight
ranges of migrant birds are basic issues to under-
standing the ecological and evolutionary signifi-
cance of bird migration strategies (Ellegren &
Fransson 1992, Hjort et al. 1996, Izhaki & Maitav
1998, Rubolini et al. 2002). Migrants that rely on
flapping flight, such as passerines, must choose
between carrying small fuel loads to avoid the
costs, both in terms of increasing energy expendi-
tures or predation risk, that may accompany the
increased body mass (Kullberg et al. 1996, Lind et
al. 1999) or carrying large fuel loads to cover

longer distances during migration. Thus, large
fuel loads are normally stored only before cross-
ing large, inhospitable ecological barriers with
null or very low prospects to refuel (Grandío 1998,
Schaub & Jenni 2000, Rubolini et al. 2002, Delingat
et al. 2008).

Iberia is a main wintering area for several
species from western Europe (e.g., Cramp 1988,
1992, Cramp & Perrins 1994) and this area is one of
the last opportunities to refuel before crossing the
Sahara Desert for species that overwinter in trop-
ical Africa (Hilgerloh & Wiltschko 2000, Schaub &
Jenni 2000). The movement of migrant birds
between Iberia and the rest of western Europe is
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Abstract. Three hundred and thirty nests of Southern Grey Shrike Lanius meridionalis were located during 1998–2010 in
two highly fragmented Mediterranean agricultural areas of Spain (Olite in Northern and Toro in Western part of the
country). Most nests (ca. 85%) were built in thorny shrubs (mainly Dog Rose Rosa sp. and Blackberry Rubus ulmifolius)
and thornless shrubs (mainly Holm Oak Quercus rotundifolia and Kermes Oak Quercus coccifera). Based on a logistic
regression, three factors had an influence on breeding success: study area, breeding phenology, and plant cover type.
Location of the nest inside the shrub, as well as luminosity inside a shrub varied between studied shrub species, but
did not significantly affect breeding success. The percentage of successful nests was significantly higher in Olite than
in Toro (64.5% and 37.9% respectively). In Olite, but not in Toro, clutches laid early (first egg laid prior to 1st May) were
more successful than clutches laid late. The highest breeding success was recorded in nests located in thorny shrubs
and, especially, in those found in Blackberry bushes. Conservation of Blackberry shrubs appears to be an appropriate
measure to increase breeding success of the Southern Grey Shrike. 

Key words: agricultural areas, breeding success, Lanius meridionalis, Southern Grey Shrike, predation
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Agricultural intensification has reduced the extent
of natural vegetation, especially trees and shrubs,
to the point of relegating it to small plots of land
located within large areas dedicated to cultivation.
This has taken place over the last decades in
Central and Western Europe (Stoate et al. 2009),
with special relevance in Mediterranean countries
(Falcucci et al. 2007). Reduction in habitat hetero-
geneity is probably the cause of the loss of biodi-
versity in agricultural areas (Benton et al. 2003).

It has been demonstrated that bird diversity is
lower in cultivated areas than in areas where the
vegetation has not been altered (Collard et al.
2009, Orłowski & Ławniczak 2009, etc.). Birds liv-
ing in agricultural areas have to adapt to the
changes in vegetation structure, searching for 
the most favourable areas in which to breed 

successfully (Douglas et al. 2010) or in which to
feed (Silva et al. 2007). 

Nest predation may induce changes in nest
location (Söderström & Karlsson 2011) and it
forces many species of passerines to lay replace-
ment clutches, with the resulting energy expendi-
ture that this represents. Mammals and corvids
have been cited as usual passerine nest predators
(Weidinger 2009), and their action may occasional-
ly reduce the number of breeding pairs although
this is under discussion for farmland passerines
(White et al. 2008). Birds tend to have breeding
strategies that minimize the action of predators as
much as possible, especially if predation rate is
high (Lima 2009).

In the Iberian Peninsula, agricultural land cov-
ers large areas. The sclerophyllous forests of the
central plains of Spain have been largely frag-
mented and the effects of this fragmentation have
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Abstract. We investigated whether a large-bodied migrating bird, the Common Crane, has changed its migration phe-
nology in response to climate change. For this, we used data collected at one of the most important convergence points
of western European migration routes, the Western Pyrenees, in France. Phenological shifts were computed separately
for three mountain passes, where daily counts of Common Cranes were collected for 29, 23 and 22 years, respectively.
We analyzed trends in phenological shifts during each period and tested the influence of local and large-scale meteor-
ological variables both in Pyrenees and on cranes’ breeding areas on autumn migration dates. We found a similar and
strong advance of phenology (20 days in 30 years) in Common Cranes passing the Western Pyrenees and this despite
local variations in meteorological conditions. The increase in spring temperatures at northern latitudes, which could
affect both spring migration and timing of breeding, as well as the variations in local winds in the Western Pyrenees
were correlated with the phenological shift. We provided evidence that this large-bodied species is able to advance his
autumn migration, similarly to small-bodied passerines. 

Key words: Climate change, waterbirds, phenological shift, phenology, NAO

Received — Febr. 2011, accepted — July 2011

ACTA ORNITHOLOGICA
Vol. 46 (2011) No. 1

INTRODUCTION

In migratory birds, differences in the responses to
climate change in terms of phenology have been
widely studied and particularly concerning the
timing of spring migration compared to the tim-
ing of autumn migration (Jenni & Kéry 2003,
Lehikoinen et al. 2004). Moreover, despite the
growing knowledge of the effects of climate
change, most avian studies have dealt with small-
sized passerines (Ahola et al. 2004, Dunn 2004,
Laaksonen et al. 2006, but see: Adamík &
Pietruszková 2008, Lehikoinen et al. 2009), even
though larger species may have a poorer ability to
respond to environmental changes than smaller
species (Stevenson & Bryant 2000, Perry et al.
2005). Consequently, more information about
species responses is still needed to unravel the
various ways in which different taxa change their
migration phenology. 

The Common Crane Grus grus is a migratory
Palaearctic species with a wide distribution
(Hagemeijer & Blair 1997). Cranes that use a 

western migratory flyway breed in northern lati-
tudes and mainly winter in North Africa, the
Iberian Peninsula and France (Hagemeijer & Blair
1997). Common Crane populations are provision-
ally evaluated as depleted (Birdlife International
2004) — even if in some countries they are increas-
ing in number — but very few studies tried to
investigate causal factors of such decline as well as 
the possible impact of climate change on this
species phenology. However, some authors like
Lundgren et al. (2003), which studied a Swedish
breeding population, noted that over a 10 years
period (1992–2002), Common Cranes arrived on
their breeding grounds one week earlier and
began their reproduction similarly earlier. This
could directly relate to early spring warming 
during 1979–2004 period at those latitudes, 
which led to the same consequences in the Com -
mon Buzzard Buteo buteo (Lehikoinen et al. 
2009).

Recent climate changes may have altered the
relative importance of three factors influencing
the phenology of the post-breeding migration:
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Abstract. We investigated whether brood value (laying date, brood size, nestling age and condition) and parental 
quality (condition, male badge size) affect experimentally provoked nest defence in House Sparrows in the Czech
Republic. We included the badge size (a melanin-based throat feather patch) because it serves as a signal of social 
status, age and condition. We presented a stuffed Black-billed Magpie Pica pica to 19 pairs of sparrows. To assess the
defence intensity we used the „risk index“, increasing with time spent reacting and riskiness of the reaction (number of
approaches and attacks), while declining with increasing distance from the predator. Females did not adjust their nest
defence to the brood value and males did so only partially, tending to defend the early broods more intensely, which
marginally supports the “value of offspring hypothesis”. The birds did not adjust their nest defence to quality or
defence intensity of their partners, thus the “differential allocation hypothesis” was not supported. Male nest defence
was more intense than in females and increased with male badge size. As male contribution to nest defence may affect
the breeding success, we hypothesize the badge size could be used as a signal of nest defence intensity used by females.

Key words: Nest defence, House Sparrow, badge size, brood value, Black-billed Magpie
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Parental care is a complex behaviour which
enhances the offspring survival, in birds including
mainly nest building, incubation of eggs and
brooding of nestlings, food provisioning and nest
defence (Clutton-Brock 1991). While nest preda-
tion is the most common cause of breeding fail-
ure in birds (Ricklefs 1969), nest defence is an
important component of parental investment,
because it can significantly reduce the loss of
young taken by predators (Andersson et al. 1980,
Knight & Temple 1986, Hogstad 2005). However,
this behaviour is associated with several costs 
for parents, including time and energy expendi-
ture (Biermann & Robertson 1983) and risk of
injury or death (Poiani & Yorke 1989). Therefore it
is crucial for the parents to balance costs and 
benefits in reaction to the predator to maximise
their reproductive success (Montgomerie &
Weatherhead 1988). According to the “value of 
offspring hypothesis” (Andersson et al. 1980,
Clutton-Brock 1991) parents should adjust their
investment in nest defence to current brood 

quality as age and condition, because older nest -
lings and those in better condition have higher
chances for survival and thus are more valuable
for parents. Nest defence intensity should also
increase with the brood size as the benefits of
deterring the predator will be positively correlat-
ed with nestling number (Wiklund 1990). Finally,
the clutches laid sooner in the breeding season
should be defended more intensely than later
broods, because the former are usually more suc-
cessful (Andersson et al. 1980, Clutton-Brock
1991). Parental investment may also be affected by
the individual quality of the parent, while birds in
better condition may invest more energy in
defence (Hogstad 2005) and older individuals may
utilize their experience from previous encounters
with predators and thus provide more effective
defence (Montgomerie & Weatherhead 1988). The
intensity of nest defence may also vary according
to the sex of the parent resulting from different
costs and benefits of males and females due to 
different size, renesting potential or confidence of
genetic parentage (Montgomerie & Weatherhead
1988). 
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Abstract. Birds frequently use mobbing as a nest defense strategy and the intensity of reaction depends on various fac-
tors, e.g., predator species and its distance from the nest. We tested the dynamic risk assessment hypothesis, that is,
whether Blackbirds adjust their nest defense to the distance of a predator, Black-billed Magpie Pica pica, from their nest.
Responses to a magpie dummy and a Rock Pigeon Columba livia dummy were investigated during the breeding period
in an urban environment. The dummies were presented at two different distances, near (1.5 m) and far (6–7 m) from
the nest. We also tested the relationship between the sex of a parent and the intensity of mobbing in nest defense. The
intensity of mobbing reaction in either parent was highest for the magpie dummy near the nest, although the males
showed higher overall intensity than females. When the magpie dummy was far from the nest, the birds preferred hid-
ing in vegetation to mobbing. The highest intensity of vocalization was induced by the magpie dummy near the nest
and the lowest by the pigeon dummy. Both parents used “chink“ calls more frequently with the magpie dummy near
the nest compared to the dummy far from the nest. The “seee“ calls were used mostly in response to a distant magpie
dummy. The reaction to a pigeon dummy was generally weak, which shows that the birds clearly discriminated
between the dummies of the predatory magpie and the harmless pigeon. 

Key words: nest defense, antipredatory response, parental behavior, predator distance, vocalization, Black-billed Magpie,
Blackbird
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Avian mobbing is one of the adaptations reducing
the risk of predation and is defined as follows:
“birds of one or more species assemble around a
stationary or moving predator, change locations
frequently, perform (mostly) stereotyped wing
and/or tail movements and emit loud calls usually
with a broad frequency spectrum and transients”
(Curio 1978). The adaptive significance of avian
mobbing was analyzed by Curio (1978), for
reviews see also Frankenberg (1981), Redondo
(1989) or Flasskamp (1994). 

Nest predation is one of the most frequent
causes of nesting failure in birds (Ricklefs 1969,
Clark & Wilson 1981). However, mobbing as an
anti-predator strategy is not without risk, and par-
ents face a trade-off between the survival of their
offspring and the risk of injury or death to them-
selves (Curio & Regelmann 1985). Moreover, the
conspicuous mobbing behavior of the parents

may help the predator to discover the nest (Krama
& Krams 2005). There are several factors that may
influence the intensity of nest defense in birds
(reviewed by Montgomerie & Weatherhead 1988),
including parental characteristics (renesting
potential, parental experience, sex of parents,
interaction between parents); age, number and
quality of offspring; nest characteristics (conceal-
ment, accessibility), and predator characteristics
and its distance from the nest. 

The contributions to nest defense are likely to
be unequally divided between the male and
female because of differences in their size, condi-
tion and parental investment (Trivers 1972). The
male may also advertise its quality to the female
by its intensity of nest defense (Regelmann &
Curio 1986), especially in species that form pair
bonds lasting several years. Moreover, the degree
of male defending reaction may be influenced by
its certainty of parentage or by the sex ratio of
nestlings (Radford & Blakey 2000). Nevertheless,
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Abstract. Melanin-based plumage ornaments may express individual quality in the context of social and sexual selec-
tion. Oxidative stress and antioxidant defences may be expressed through melanin-based plumage traits. Male Pied
Flycatchers Ficedula hypoleuca exhibit eumelanic dorsal plumage and white feather patches on forehead and wing feath-
ers. Although these traits have been related to sexual selection in some populations, no physiological correlate of vari-
ation in these characters has been previously shown. Here we test if these plumage traits are related to plasma oxida-
tive stress and antioxidant capacity. We captured males while feeding nestlings in a population breeding at high alti-
tude (1200–1400 m) in central Spain and collected blood samples from brachial veins. Percentage black on dorsal
plumage and extension of white on folded wing and forehead were obtained from digital photographs. Plasma sam-
ples were analysed in the laboratory to obtain lipid peroxidation as a measure of oxidative damage by quantifying mal-
ondialdehydes (MDA), and antioxidant capacity. When controlling for male mass, breeding date and brood size, only
forehead patch size was negatively associated with plasma lipid peroxidation levels and positively related to antioxi-
dant capacity. There was no association among different plumage traits. Thus forehead patch size in montane Iberian
populations may signal male phenotypic quality through plasma oxidative stress and antioxidant capacity possibly due
to altitudinal effects on oxidative stress.  

Key words: altitude, oxidative stress, ornaments, plumage, sexual selection 
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Avian melanin-dependent plumage ornaments
have started to attract considerable attention in
the study of sexual signalling (Jawor & Breitwisch
2003, Moreno & Mrller 2006, McGraw 2008). Thus,
a role in mate choice has been claimed for
melanin-dependent ornaments (Mrller 1988,
Thusius et al. 2001, Bokony et al. 2003, Tarof et al.
2005, Garvin et al. 2008). Unmelanized plumage
patches have also been proposed as indicators of
phenotypic quality (Török et al. 2003, Sirkiä et al.
2010). According to theory, the costs of producing
and/or maintaining sexual signals ensure that
they accurately reflect individual quality (Zahavi

1975, Andersson & Iwasa 1996). These costs may
be related to metabolic rate, immunity or physio-
logical mechanisms evidenced by hormones
(Ricklefs & Wikelski 2002). Oxidative stress and
level of antioxidant defences have been proposed
as traits related to the physiological costs of
plumage ornaments (von Schantz et al. 1999).
Given the importance of oxidative stress for
organismic function (Costantini 2008, Costantini
& Verhulst 2009, Metcalfe & Alonso-Alvarez 2010),
it could be proposed that melanin-dependent
plumage ornaments may signal antioxidant
capacity (Moreno & Mrller 2006, McGraw 2008).
Unmelanized plumage patches as traits de-
pendent on regulation of melanin deposition in 
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Abstract. Although the main environmental determinants of bird distribution are contingent on the spatial scale of
studies, the consistency of species distributional patterns has rarely been considered in large- and local-scale analyses.
The competing roles of biotic, abiotic and landscape features in shaping the distribution of Azure-winged Magpies were
assessed at two spatial scales: a large-scale analysis of 50x50 km blocks across nearly the whole of the species range (the
Iberian Peninsula), and a small-scale assessment based on point counts of 50-m radius located near the northern edge
of its distribution. The observed species distribution can be explained mainly by geographic and climatic 
features whereas the influence of landscape factors is weak. Azure-winged Magpies are more abundant near the core
of its range in southwest Iberia and rarify towards the north and the east, in what seems to be a limitation of their 
ability to tolerate colder and drier climates, respectively. At local level, Azure-winged Magpies are habitat generalists
avoiding urban sprawl whose probability of occurrence decreases with elevation, reaching zero above 1,600 m a.s.l. The
species prefer wooded environments, although it tends to avoid mature, dense forests. The occurrence of potential
competitors (Common Magpie Pica pica and Jay Garrulus glandarius), whose habitat preferences widely overlap with
those of the Azure-winged Magpie, had no influence on either the large-scale or local distribution of Azure-winged
Magpies. From a conservationist standpoint, the presence of the species in agricultural, pseudosteppe habitats with
thinly forested watercourses highlights the importance of conserving gallery forests in the regions less suitable for the
species.  

Key words: Azure-winged Magpie, Cyanopica cooki, habitat preferences, large-scale distribution, regression and 
classification trees, Spain
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INTRODUCTION

Understanding the environmental determinants
of abundance and distribution of species implies
considering several hierarchically structured spa-
tial scales, because the same variable may fail or
succeed in predicting the species preferences
depending on the spatial level considered (Wiens
1989a, Lee et al. 2002, Fischer et al. 2004, Reif et al.
2008a). Although it is widely recognized that habi-
tat structure and landscape characteristics are the
main predictors of the presence and abundance of
vertebrates (Orians & Wittenberger 1991,
Mazerolle & Villard 1999, Jones 2001, Blackburn &
Gaston 2002), the importance of these variables

has to be jointly evaluated with that of other envi-
ronmental and biotic factors such as climate or
interspecific interactions. For instance, it is well
known that limits to the distribution of a species
may be modified by ecological interactions (such
as food availability or presence of potential com-
petitors; e.g., Davies et al. 1998, Anderson et al.
2002, Araújo & Luoto 2007, Heikkinen et al. 2007),
and that biotic and abiotic variables show little
redundancy in explaining species distributions
(Meier et al. 2010). On the other hand, the impor-
tance of habitat features in determining patterns
of distribution and abundance at fine-grained
local scales usually fades when viewed at broader,
regional ones (Rodewald & Yahner 2001, MacFaden



Habitat and cavity tree selection by White-winged Woodpeckers
Dendrocopos leucopterus in the walnut-fruit forests of Kyrgyzstan

Maik REHNUS1, Jean-Pierre SORG1 & Gilberto PASINELLI2

1Groupe de foresterie pour le développement, Department of Environmental Science, ETH Zurich, CHN F 75.3,
Universitätstrasse 22, 8092 Zurich, SWITZERLAND, e-mail: maik.rehnus@env.ethz.ch
2Swiss Ornithological Institute, Seerose 1, CH-6204 Sempach, SWITZERLAND 

Rehnus M., Sorg J-P., Pasinelli G. 2011. Habitat and cavity tree selection by White-winged Woodpeckers Dendrocopos
leucopterus in the walnut-fruit forests of Kyrgyzstan. Acta Ornithol. 46: 83–95. DOI 10.3161/000164511X589956

Abstract. Several bird species appear to be closely associated with walnut-fruit forests of Kyrgyzstan, but their habitat
needs are poorly understood. One of those species is the White-winged Woodpecker, endemic to Central Asia and con-
sidered one of the least-studied woodpecker species worldwide. We investigated habitat selection and cavity tree selec-
tion of this species in South Kyrgyzstan. Between March and mid-May 2009, we systematically searched for woodpeck-
ers with playbacks on circular plots (n = 63) and subsequently used occupancy models, which account for imperfect
detection, to examine relations between woodpecker occurrence and habitat factors. Occupancy rate of the White-
winged Woodpecker was 0.50 (95% CI 0.36–0.64) as opposed to the naVve estimate of 0.44 (calculated as occupied plots
divided by total plots); detection probability was 0.85 (0.68–0.93). Model selection revealed a preference of the White-
winged Woodpecker for walnut forests, with occupancy rate declining with altitude. Cavity trees were positively asso-
ciated to walnut forests and to the occurrence of damaged trees (living trees with broken and/or dead limbs), had larg-
er diameters at breast height and were more likely damaged than available trees. Future management plans for walnut
forests should consider habitat requirements of the White-winged Woodpecker, which may also benefit other species. 

Key words: Piciformes, walnut-fruit forests, cavity trees, occupancy models, detection probability
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INTRODUCTION

Autochthonous walnut-fruit forests (hereafter
WFF) of Kyrgyzstan host a high and unique 
diversity of tree species (Vavilov 1931, Hemery &
Popov 1998) and provide important ecosystem
services such as water protection, water regula-
tion and soil protection. However, the WFF are
increasingly exploited because of their economic
value as a source of timber, fruits, medicinal 
plants and other non-timber forest products (e.g.
Vavilov 1931, Blaser et al. 1998, Gottschling et al.
2005, Venglovsky 2006). At the same time, the 
faunistic importance of WFF is comparatively 
little studied (Sorg 2001, Herold 2005), even
though recent studies have pointed out the value
of these forests for bird diversity (Jalilova & de
Groot 2004, Herold 2005, Jalilova & de Groot 2005,
Jalilova 2007). Up to 107 bird species are closely
associated with the WFF (Jalilova & de Groot 2004,
Herold 2005, Jalilova 2007), of which 12 species 
are listed in the red book of Kyrgyzstan (Kyrgyz
Republic 2008). In this country, forest cover is 

only 7% of the country area, whereas WFF 
cover only 3.4% of that forest area and extend
over 47’000 ha (Grisa et al. 2008). One of the red-
listed species is the White-winged Woodpecker
Dendrocopos leucopterus. The species is endemic 
to Central Asia and appears to have a relatively
restricted distribution (Winkler & Christie 2002).
Genetic analyses show that the White-winged
Woodpecker is closely related to the Great Spot-
ted Woodpecker D. major (pers. comm. H.
Winkler). According to recent studies in the WFF
(Herold 2005, Jalilova 2007), the White-winged
Woodpecker may serve as an indicator species 
for the local avifauna. Managing WFF in favour 
of the White-winged Woodpecker may thus
potentially benefit many other species as well.
However, being one of the least-studied wood-
pecker species worldwide, little is known about 
its habitat use and habitat requirements (Winkler
& Christie 2002), impairing our ability to assist 
in the development of forest management strate-
gies, which account for the biodiversity value of
WFF.



The Aquatic Warbler is a small insectivorous
passerine living in open wet grasslands and sedge
fen mires (Wawrzyniak & Sohns 1977, Schulze-
Hagen 1991, Cramp 1992). Its mating strategies
can best be described as promiscuous, which is
unique not only within the genus Acrocephalus
(Leisler & Catchpole 1992, Birkhead 1993, Bairlein
et al. 2006, Dyrcz 2006), but also among passerines
in general (Clutton-Brock 1991, Birkhead & Mrller
1992). The enormous abundance of food in the
flooded and permanently wet Carex vegetation
permits uniparental care by females (Schulze-
Hagen et al. 1989, Dyrcz & Zdunek 1993), while
males are emancipated from the care of the young
(Heise 1970, Dyrcz 1993). However, males sing
throughout the whole breeding season with more
or less constant intensity (Dyrcz & Zdunek 1993).
Paternity analyses have shown rates of multiple
paternity as high as 80%, with single broods being
fathered by up to five different males (Schulze-
Hagen et al. 1993, Dyrcz et al. 2002). Therefore
sperm competition is intense, and males have

extraordinarily large testes and cloacal protuber-
ances containing sperm storage structures.
Moreover, copulations in this species are extreme-
ly prolonged and can last up to 50 minutes
(Schulze-Hagen et al. 1995), thus constituting a
considerable investment for males. In a number of
cases males have been observed inspecting nests
during the laying and early incubation period
(own observations; B. Leisler in Hungary, B.
Giessing in Ukraine), a behaviour not uncommon-
ly recorded in the aviary (own observations;
Schulze-Hagen 1995). When observing nests, we
frequently heard males uttering song bouts or
“teck”-calls, which function as alarm or warning
signals (Halupka 1999). In this study we test
whether this behaviour can be regularly provoked
in close vicinity to nests, being then an indicator of
a male reproductive contribution.

Tests were conducted from May until July in 1992
and 2010 on fen mires on the river Biebrza in
north-eastern Poland (53°20’N, 22°40’E) as a part

Increased male singing in response to predator presence may represent
reproductive investment in a promiscuous species, the Aquatic Warbler
Acrocephalus paludicola
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Dyrcz A., Zdunek W., Schulze-Hagen K. 2011. Increased male singing in response to predator presence may repre-
sent reproductive investment in a promiscuous species, the Aquatic Warbler Acrocephalus paludicola. Acta Ornithol.
46: 97–100. DOI 10.3161/000164511X589965

Abstract. Males of the promiscuous Aquatic Warbler are regarded as emancipated from any parental duties, and in most
of the broods nestlings are sired by two or more males. During a long-term study on the reproductive biology of the
species on fen mires on the river Biebrza in north-eastern Poland, we frequently heard males singing more intensely or
uttering warning calls close to nests. Here we test whether this behaviour is reproducible and therefore constitutes a
mate investment or paternal investment. During the incubation periods, hides were erected ca. 30 m from nests. During
30-min periods male song bouts were counted while a test person was either concealed inside or placed outside the
tent, hence well visible as a potential predator. The production of song showed a sevenfold increase during the pres-
ence of a clearly visible test person. This observation indicates that male song in Aquatic Warbler serves as a warning
signal and hence can be regarded as a type of mate or paternal investment.

Key words: Aquatic Warbler, Acrocephalus paludicola, promiscuity, song function, predator, male reproductive investment 

Received — Sept. 2010, accepted — March 2011 

ACTA ORNITHOLOGICA
Vol. 46 (2011) No. 1 SHORT NOTES



To prevent accumulation of old nest material in
nestboxes, the nests are usually removed by
humans (Mrller 1989). Tree holes are not cleaned,
and the old nest material could potentially accu-
mulate in them. The holes choked with material
would be no longer useful (Wesołowski 2001),
which can result in constraint on birds that often
reuse hole-nest sites (e.g. Sedgwick 1997, Atiken et
al. 2002, Wesołowski 2006, Mazgajski 2007b). The
presence of old nest material can also affect nest
site choice and other features of hole-nesters’
breeding biology (review: Mazgajski 2007a). 

The only paper addressing this problem
(Wesołowski 2000), showed that the old nest mate-
rial largely disappeared from holes in a primeval
forest (Białowieża National Park, Poland) between
the consecutive springs. The author put forward
several hypotheses (removal by the birds them-
selves, removal by other animals, decomposition
in situ), but indicated the high decay rates as 
possibly the most important factor. It remains 
to be seen, though, whether the fast disappear-
ance of nest material is only a local phenomenon
or its occurrence is more widespread. Here 
we provide first tests of the decomposition
hypothesis done in a deciduous forest in SW
Poland. We measured the decomposition rates of

organic substrates in tree holes and, for reference,
in the litter.

The study was conducted in a deciduous forest
of c. 215 ha in the Odra River valley in the Opole
Province (SW Poland). This was mostly oak-horn-
beam Galio sylvatici-Carpinetum (oaks Quercus spp.
and hornbeam Carpinus betulus dominated) forest
type. Small patches of riverine Ficario-Ulmetum
campestris forest were also present. Tree age was
very diverse, but large parts of the study sites
were covered by stands older than 100 years. 

Twenty three holes, used for breeding by Tits
(Great Tit Parus major and Blue Tit Cyanistes
caeruleus — 9 holes), Robin Erithacus rubecula (5),
Collared Flycatcher Ficedula albicollis (2), Starling
Sturnus vulgaris (4), Great Spotted Woodpecker
Dendrocopos major (2) and Middle Spotted
Woodpecker D. medius (1), were found. Seven of
the holes were excavated by woodpeckers, the
rest were natural tree cavities. The holes were in
living trees — oak Quercus robur (12), hornbeam
Carpinus betulus (8), lime Tilia cordata (2), and
sycamore Acer pseudoplatanus (1) — and were 
situated 1–7.5 m above the ground. The trees with
holes were permanently marked. 

To measure the nest decomposition rates 
we used litter-bags filled with cellulose and

Decomposition rate of old nest material in tree holes

Grzegorz HEBDA & Sławomir MITRUS

Department of Biosystematics, Opole University, Oleska 22, 45–052 Opole, POLAND, e-mail: grzesio@uni.opole.pl
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Abstract. We experimentally tested whether old nest material could decompose fast enough to clear tree holes between
the consecutive seasons. To mimic the nest material we filled litter-bags with either 1 g of cellulose, or with 0.5 g of dog
moulted hair. In August 2009 we placed pairs of these bags in 23 tree holes used by breeding birds in a deciduous for-
est in SW Poland. For reference, we placed the same sets of bags in the litter, at 23 random sites in the forest. The bags
were removed in March 2010. After seven months of exposure almost all cellulose (median 92%) and most of hair (medi-
an 57%) disappeared from bags in the holes. These values were as high as (for cellulose) or even higher than (for hair)
as in the litter samples. Additionally, some bags disappeared from almost every second hole, which suggests their
removal by larger animals. The high decomposition rates alone would suffice to clear holes between consecutive sea-
sons but, in the study area, this process was apparently enhanced by mechanical cleaning.

Key words: nest decay, nest material, cavity, hole nesting birds, hole characteristic, decomposition, cleaning behaviour
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