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Abstract As part of the expanding cultivation of renewable primary products, oilseed
rape has become a prominent part of the agricultural landscape of many European coun-
tries. However, the ecological impacts of increasing cultivation of oilseed rape have
received little attention so far. In this study, we provide the first systematic investigation of
the suitability of oilseed rape as a habitat for the Bluethroat (Luscinia svecica cyanecula),
an endangered and highly specialized bird species. We conducted territorial mapping and a
habitat analysis, revealing the distinct habitat requirements of L. s. cyanecula in oilseed
rape fields over three breeding seasons. The soil type was identified as the crucial factor for
habitat occupancy. It acts as a surrogate for soil moisture and this in turn decisively
influences food availability. Ditches can further improve habitat quality, whereas reed is
not a necessary structure, although it is a regular feature in the primary habitat of the
Bluethroat. Occupied oilseed rape stands were structurally different from the semi-natural
reed habitat, but provided similar essential habitat requirements, such as shelter from
predation and moist, bare soil. Our results clearly demonstrate the utilization of oilseed
rape by a rare and threatened wetland bird species and suggest that this crop may act as a
secondary habitat.

Keywords Bioenergy - Habitat modeling - Landscape structure - Logistic regression -
Phragmites australis - Territorial mapping

Introduction

Renewable primary products and bioenergy production have become increasingly impor-
tant on the world market during the last decades. In particular, the cultivation of winter
oilseed rape (Brassica napus ssp. napus, OSR or canola) has rapidly expanded in many
European agricultural landscapes. OSR is now the second most important oilseed crop in
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the world (USDA Foreign Agriculture Service 2010) and the third most important field
crop in Germany. Currently, Germany is the fourth most important producer of OSR in the
world (http://faostat.fao.org 2007), and produces over 50% of the EU’s biodiesel, which is
80% derived from OSR (FAO 2008). OSR has therefore become a major element in the
agricultural landscape, and further expansion is expected (OECD-FAO 2010).

Oilseed rape is used in the food-, non-food-, and chemical sectors as well as for
bioenergy production; cultivation of OSR will continue to be of agricultural and economic
importance. For this reason, oilseed rape has been the subject of many studies. These
contribute to our knowledge about genetically modified cultivars (e.g. Ceddia et al. 2009;
Crawley et al. 1993; Reuter et al. 2009), oil content (e.g. Omidi et al. 2010), improved crop
yield (e.g. Sieling and Christen 1997), insect pests (e.g. Veromann 2008) and pollination
(e.g. Jauker and Wolters 2008).

However, the ecological impacts of OSR on landscape structure and biodiversity have
received relatively little attention so far. Due to the dense and homogeneous structure that
excludes certain bird species, and high biocide inputs which potentially have negative
effects on birds, oilseed rape is often considered critical by ecologists (e.g. Hoffmann
2007; Bommer 2000a). As with the expansion of maize-growing during recent decades,
increasing OSR cultivation will cause a simplification of landscape structure and reduced
availability of (semi-) natural habitats, imposing further threats to biodiversity in agri-
cultural landscapes (Stoate et al. 2001). Declining populations of farmland bird species,
linked to agricultural intensification, are the subjects of ongoing debate. Although this
general trend is recognized (Chamberlain et al. 2000; Donald et al. 2001), some recent
studies question this assumption. Bird populations in different regions seem to be affected
by different factors (cf. Fox 2004; Wretenberg et al. 2006). For example, species that were
increasing in the UK declined in Denmark, despite both countries experiencing the same
agricultural intensification (Fox 2004). In contrast, in Sweden, bird species-richness
declined although agricultural land use was less intensive than in the UK (Wretenberg et al.
2006). These apparent contradictions emphasize the need for more specific studies to
elucidate regional and national patterns.

Despite the general downward trend in farmland bird populations, there is also an
increasing number of findings suggesting partly positive effects from current agricultural
developments (e.g. Newton 2004). This includes OSR fields, which may provide appro-
priate habitats for nutrition and reproduction in certain species (Bommer 2000a; Burton
et al. 1999; Inglis et al. 1990; Newton 2004), perhaps surprisingly including the white-
spotted Bluethroat (Luscina svecica cyanecula). This wetland species, with highly specific
habitat requirements, has been considered rare and highly threatened in many European
countries until recently (Berndt 1995; De Cornulier et al. 1997; Theifl 1991).

Colonization of arable land by the Bluethroat was first recorded along reed-covered
draining ditches in near-coastal areas of the Netherlands and north-western Germany. In
these cases, the reed-covered ditches served as the essential habitat structure resembling
the primary wetland habitat in eutrophic fens and floodplains, whereas the neighboring
arable fields were at best used as supplementary feeding ground (Blaszyk 1963; Reiter
1994). The colonization of oilseed rape fields is a very recent development that started in
several Central European regions only in the 1990s (e.g. De Cornulier et al. 1997; Hustings
et al. 1995; Kreuziger and Stiibing 2005; Theil 1991). Observations of Bluethroats in
oilseed rape in the northern Upper Rhine Valley were made in the late 1990s (Wolf 2000).
This rapid colonization of oilseed rape fields was unexpected and there is an ongoing
debate over whether this is a temporary phenomenon caused by shifts of populations in
typical floodplain habitats during years with severe summer floods (Kreuziger 2001).
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Similarly, the reasons for the structural suitability of oilseed rape stands as Bluethroat
habitats, and the necessity of additional marginal structures such as overgrown ditches, are
still under discussion (Kriiger 2002).

Here we present data from three different breeding seasons and analysis of the rela-
tionship between Bluethroat population and habitat structure of oilseed rape fields. With
this study we provide the first systematic investigation of the suitability of oilseed rape
fields as habitat for Bluethroats.

Specifically we address the following questions:

(i) Do population densities in oilseed rape fields resemble those in primary wetland
habitats?

(i) What are the main factors affecting the suitability of oilseed rape fields as a
Bluethroat habitat?

(iii) Is there structural similarity between oilseed rape stands and primary wetland
habitat?

Materials and methods
Study area and study species

The study area is located in an arable region of the northern Upper Rhine Valley in Hesse,
Germany (49°51’N, 8°25'E). It comprises 2,610 ha, situated in the Holocene floodplain of
the Rhine and the adjacent late Pleistocene lower terrace. As a condition of arable land use,
the fossil section of the floodplain is protected against direct flooding by dikes, whereas the
functional floodplain is regularly flooded. Nevertheless, the fossil section is still influenced
by the riverine water regime and characterized by a high, albeit strongly fluctuating, water
table and semi terrestrial soil types. In contrast, the lower terrace has a low water table and
drier, purely terrestrial, soil types. The climate of the region is characterized by high mean
annual temperatures and low precipitation compared to average Central European condi-
tions (Boger 1991). More than 90% of the study area is under arable agriculture. Typical
linear structures comprise field tracks, tree lines, hedgerows and ditches. The latter are
confined to the floodplain.

Agriculture is dominated by the intense cultivation of cereals such as wheat, barley and
maize. Following the general European trend, oilseed rape growing has rapidly expanded
over the past 20 years. Nevertheless in most years it comprises less than 5% of the arable
area (Table 1). Winter oilseed rape is sown in autumn and hibernates as a rosette. Flow-
ering starts from mid April onwards and is mainly over by the end of May. The main
harvest period in the study area is from about the middle to the end of July (authors’
observations).

Due to early stem elongation in spring, OSR is already tall by the time the first Blue-
throats arrive from their northwest African wintering areas in the last ten days of March.

Generally, the arrival of Bluethroats in German breeding areas peaks in the first half of
April (Glutz von Blotzheim and Bauer 1988) and finishes at the end of April. Egg-laying
starts mid-April (Bonnet 1984; Franz 1998; Kriiger 1997; Schmidt 1995). The majority of
first broods are fledged by the end of May (Theifl and Franz 1986; Cramp 1988). If habitat
conditions are suitable, a second brood can be initiated (Theifl and Franz 1986) which is
reared between June and July. Nests are small cups placed on the ground in dense vege-
tation (Cramp 1988). Preferred breeding habitats are characterized by wet or at least humid
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Table 1 Characteristics of oilseed rape fields in the floodplain and their occupancy by Bluethroats
(occupied fields are fields with at least one territory)

Study year 2001 2002 2007
Number of fields 34 28 38
Thereof occupied 28 25 22
Total field size (ha) 86 85 124
Average field size (ha) 2.5 3.0 3.2
Fields occupied (in %) 82 89 58
Number of territories 46 51 51
Related to occupied fields:
Mean number of territories per field 1.64 2.04 2.32
Mean number of territories per 10 ha 5.8 6.9 5.8
Max. number of territories per 10 ha 20.0 26.5 22.6

conditions with a mosaic of dense vegetation and bare soil, e.g. natural reed beds in
riverine systems, bogs or fens (Cramp 1988; Glutz von Blotzheim and Bauer 1988). Food
comprises terrestrial invertebrates, mostly insects and their larvae, which is taken from the
ground or low vegetation (Cramp 1988). Important predators are ground dwelling mam-
mals, e.g. brown rat (Rattus norvegicus), water vole (Arvicola amphibius), least weasel
(Mustela nivalis), stoat (Mustela erminea), European polecat (Mustela putorius) and Red
fox (Vulpes vulpes) (Schmidt 1995).

Methods
Mapping of territories

In three years between 2001 and 2007, surveys were carried out. In each survey, breeding
male Bluethroats’ territories in the focal oilseed rape fields were mapped with additional
use of tape playback (Bibby et al. 1995; Sorjonen and Merila 2000). The surveys were
conducted in May and June during the periods of highest Bluethroat singing activity,
between 5 a.m. and 11 a.m. and between 5 p.m. and 10 p.m. Territories were only counted
as such if males with territorial behavior (song and song-flights) were observed at least
twice in the same place. Observations were made every day except when the weather was
very windy or rainy. Each field was examined at least three times during each survey year.
As far as possible, all sides of each field were accessed during a survey. On average,
surveying a field took 15 min, but this varied depending on field size and accessibility.
The order, in which the OSR fields in the study area were visited, and the direction of
the survey route were chosen at random. In 2002 territory mapping was confined to the
floodplain, hence no data for the lower terrace is available.

Habitat measurements
Given Bluethroats’ small breeding ranges (Schlemmer 1988), we mapped all structures
adjacent to the focal OSR fields and treated them as linear structures for subsequent

analyses. The structures present were mainly ditches, roads, groves and other crops. The
crop height (cm), size (ha) and soil type of each oilseed rape field were recorded. Soil type
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Table 2 Parameters and corresponding units considered for analysis of habitat requirements by GLM; 14
predictive variables and 13 interaction terms; binomial response variable = presence versus absence of

Bluethroat territories

Oilseed rape field parameters

Field size (m?)

Stand height (cm)

Soil type (factor, category 1-4):

1: Calcaric regosol; luvisol
2: Fluvisol; vertisol
3: Gleysol
4: Histosol (Fen)
Year (factor, 2001:2007)

Surrounding parameters

Interaction terms

(Borderline in m)

Winter cereals

Summer cereals

Oilseed rape

Grassland (meadow; pasture)
Dump/fallow land

Ditch

Groves (hedgerows; wood)
Reed (Phragmites australis)
Field path

Street (bituminized)

Oilseed rape: year

Field path: year

Grove: year

Street: year

Oilseed rape: soil type
Stand height: soil type
Dump/fallow land: soil type
Reed: soil type

Grove: soil type

Summer cereals: soil type

Winter cereals: soil type

Ditch: soil type
Grassland: soil type

Soil type nomenclature according to IUSS Working Group WRB (2006)

was determined by a soil map (Weidner 1990) and categorized into four classes ranked
from dry to wet comprising luvisols (1), fluvisols and vertisols (2), glyosols (3) and fens
(4). A detailed list of the examined parameters is given in Table 2.

Habitat measurements were conducted in 2001 and 2007.

Vegetation structure

In 2007 a comparison between the primary habitat (reed, Phragmites australis dominated
community) and the secondary habitat (OSR) was carried out. The structure of both habitat
types was assessed in terms of vertical density (surface area covered by stalks per square
meter) and horizontal density (horizontal transparency at different heights). For both
habitat types, four stands with five replicates each (n = 20) were assessed. Stands were
chosen randomly in the area of the floodplain. The OSR stands assessed held at least one
Bluethroat territory. The reed stands assessed were known to hold breeding Bluethroats
consistently (e.g. Handke 1982; Kreuziger 1997), so occupancy was assumed.
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To examine vertical density the number of stalks on a defined area was counted and the
diameters of each stalk taken. To assess the horizontal structure of the stand, the trans-
parency of the vegetation was assessed as percentage density at ten different heights above
ground (10, 20, 30, 40, 50, 70, 90, 110, 130, 150 cm). Heights were marked on a board
(160 x 60 cm), which was placed in the stand and percentage cover was assessed to the
nearest 5% from a distance of 50 cm. If coverage was less than 5%, scoring was to the
nearest 1%; this occurred only in the lowest or highest levels (10, 20 and 150 cm height).

Statistics

The analysis of habitat selection in Bluethroats, based on the environmental structure of
each mapped OSR field of the survey years 2001 and 2007, was performed in R 2.13.0 (R
Development Core Team 2008), complemented by the packages Gstat (Pebesma 2004) and
design (Harrell 2009), using generalized linear models (GLMs). The logistic regression
model includes parameters of the environmental structure as predictor variables, and
presence/absence of Bluethroats as the response variable (dichotomous).

We used the XY-coordinates of the centroids of the OSR fields as a proxy for their
spatial distribution (n = 104) and constructed a bubble plot with ‘Gstat’ (Pebesma 2004).
Since spatial autocorrelation was detected when both the lower terrace and the floodplain
were considered in the GLM, and taking results of design plot exploration into account, we
decided to restrict further analysis to the oilseed rape fields situated in the floodplain
(n = 72). Rechecking of the new model revealed no spatial autocorrelation.

We checked for collinearity among the predictor variables using pairplots (Zuur et al.
2007), and a threshold of Spearman’s rank correlation coefficient higher than 0.8 (Menard
2002). As no collinearity was detected, we retained all the variables for analysis. Possible
interactions between variables were detected by looking at conditional scatterplots (co-
plots) and included in the GLM (Zuur et al. 2007). Data exploration by design plot, which
allows a direct comparison of the means of nominal variables, indicated that the soil types
varied between the floodplain and the lower terrace (Fig. 1) additionally suggesting a
possible interaction between the soil type and occupancy.

In total, 14 predictor variables and 13 interactions entered the regression model
(Table 2). To allow for non-linear effects, we considered a model with the linear terms and
included squared terms. But as this did not reveal any significant variables we removed the
higher order term and proceeded with just the linear terms. We applied a backward
stepwise approach for model simplification. Variables were sequentially removed from the
model at a P-value of <0.5. A logit link function was used. All models were also assessed
using Akaike’s Information Criterion (AIC).

Models were validated by visual examination of the residuals (Zuur et al. 2007).

Vegetation structure in terms of stand density of OSR versus reed stands were tested for
differences using Mann—Whitney U tests. With a sample size >30, the Z-approximation
test is used and the obtained asymptotic significance P-value (2-tailed) is given. Vegetation
structure was analyzed using SPSS 14.0.1.

Results
In all surveys we observed a consistently high number of around 49 Bluethroat territories

in the oilseed rape fields (Table 1). Maximum numbers of territories per field was 5, with a
median of 2 over all years. Field size ranged from 0.5 to 12.8 ha. The smallest field
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Fig. 1 Number of fields according to their soil types depending on their location in the study area
(floodplain vs. lower terrace). For soil type categories see Table 2

occupied by Bluethroats was 0.5 ha and the biggest 10.5 ha. Mean population density for
occupied fields over all years was 6 territories per 10 ha (Table 1). In individual oilseed
rape fields, densities ranged from 1.6 to 26.5 territories per 10 ha. Furthermore, total
number of territories increased with increasing overall field size during the survey period
of 7 years, resulting in a constant population density during all survey years. Notably, in
every year, territories were confined to the floodplain of the investigation area, whereas the
lower terrace remained completely unoccupied despite containing a similar extent of rape
fields (Fig. 2).

Examination of this pattern revealed distinct differences in the availability of soil types
in the study area (Fig. 1). The lower terrace is wholly on soil type 1, whereas the floodplain
is dominated by soil type 2. Exploration of relationships between Bluethroat occupancy
and the occurance of different soil types by design plot indicated that there were fewer
Bluethroat territories on soil type 1 than on the other three soil types.

In the floodplain, 50% of fields with soil type 1, 65% of soil type 2, 83% of soil type 3
and 100% of soil type 4 were occupied by Bluethroats.

The GLM revealed a positive influence of the length of ditches alongside OSR fields on
Bluethroat occupancy (Table 3). Thus, the chance of recording a Bluethroat in the OSR
field increases with increasing ditch length; a one-unit change in the parameter ‘ditch’
corresponds to a change in the odds of 1.015. This means that the probability of recording a
Bluethroat in the considered OSR field changes by 1.5%, if one meter of ditch were added
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Fig. 2 Location of Bluethroat territories in the study area in 2001, 2002 and 2007. Oilseed rape fields are
shaded

Table 3 GLM: relationship between OSR occupancy (binomial response variable: presence (n = 50)
versus absence (n = 22) and several predictor variables (Table 2)

Coefficient Estimate SE Z-value P
Intercept 18.2359535 20.2004452 0.903 0.3667
Length of ditch 0.0146180 0.0072806 2.008 0.0447

Null deviance: 88.632 on 71 degrees of freedom
Residual deviance: 17.764 on 56 degrees of freedom
AIC: 49.764

Non-significant predictors were excluded from the final model by stepwise backward-selection (P < 0.5).
Model is based on OSR fields of the floodplain (n = 72)

to the habitat. All other variables entered into the regression model were not significant.
Figure 3 illustrates the relationship between Bluethroat occurence in an OSR field and the
length or availability of ditches.

The analysis of the vegetation structure revealed significant differences between oilseed
rape and reed stands. The two habitat types show opposite trends in vertical and horizontal
structure (Fig. 4). The vegetation densities decreased with increasing height in reed stands,
whereas they increased in OSR stands. Reed stands were characterized by a thick layer of
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Fig. 4 Horizontal densities in oilseed rape (n = 20) and reed stands (n = 20) of the northern Upper Rhine
Valley. Mean value £+ SD

litter at ground level, giving 100% coverage in the first 5 cm of height above ground. In
contrast, OSR stands showed an average cover of only 6% at ground level. Instead, they
were densest at the canopy level, 130 cm above ground.
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Similar findings were obtained for stand densities. The Mann—Whitney-U-test revealed
significant differences in the amount of surface covered by stalks (Z = —2.518, P < 0.05).
One square meter of reed held on the average 400 stems with a mean diameter of 0.5 cm.
In contrast, one square meter of oilseed rape comprised a mean of 45 stems each 1.2 cm in
diameter. Thus, a mean of about 0.7% of the substrate was occupied by stems in reed
stands, and about 0.5% in OSR.

Discussion

Bluethroats are often considered to be habitat specialists confined to natural (reed) and
semi-natural (overgrown ditches) wetland habitats. Occurrences of the Bluethroat in
agricultural landscapes are mainly associated with reed (Blaszyk 1963; Petersen 2001).
Kriiger (2002) found that only rapeseed fields with adjacent reed-covered ditches were
occupied by Bluethroats in Lower Saxony, Germany. Similarly, reed was significant for
permanent occupancy of territories in the Austrian Hansag (Reiter 1994). However, our
results indicate that oilseed rape, in itself, is an appropriate habitat for this species.
Regression analysis revealed no predictive power of reed and other taller or more natural
marginal structures.

Griill (2001) mentioned reed as a key factor for the settlement of Bluethroats in the
poorly-covered agricultural landscape due to its function as good shelter. In our study area,
however, it can be assumed that this function has been taken over by oilseed rape stands
themselves, in that they provide dense vegetation cover even in early spring due to their
dense felted canopy, composed of twigs and pods.

Instead, the soil type turned out to be the most important factor. It accounts for the main
difference between lower terrace and floodplain (Fig. 1), of which only the latter harbors
Bluethroat territories. However, it is questionable whether it is the soil type itself, that is
the important factor, or some other parameter that is closely linked to and represented by
the soil type.

Due to the morphological and hydrological situation of our study area, it can be
assumed that soil type is closely linked to soil moisture. According to their structural and
compositional characterization, soil types markedly differ in their water balance, resulting
in a ranking of our soil type categories from 1, the driest to 4, the wettest (Sponagel et al.
2005; Hessisches Landesamt fiir Umwelt und Geologie 2002). This can be proved during
periods of high groundwater levels. During a particularly strong and long-lasting flooding
event in spring 2001 soil types in the floodplain were clearly reflected by the height and
duration of inundation, whereas the terrace remained completely dry, with groundwater
levels 1 m below the soil surface (information derived from maps online available at:
http://www.grundwasser-online.de/gwo_portal/index.php). In line with this findings
regression analysis revealed drainage ditch length as the only significant variable for
occupancy (Table 3; Fig. 3), which may be seen as a surrogate of soil moisture and the
average height of the ground water level in a particular area.

Soil moisture most likely has a direct effect on the quantity and quality of food supply.
Gilroy et al. (2008) found occurance of Yellow Wagtails (Motacilla flava flavissima) to be
related to soil penetrability, and this in turn to influence insect availability. In case of the
Bluethroat, findings that soil moisture is linked to food availability have been made by
several other studies (e.g. Bommer 2000a; Geslin et al. 2002; Liibcke 1990; Schmidt
1995). Bluethroats mainly forage on insects and their larvae, which may be more abundant
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in moist conditions. This is indicated by several studies linking insect preferences with soil
moisture (e.g. Holland et al. 2007; Langenstiick 1997; Traugott 2006).

The dense canopy in OSR fields is responsible for a cool microclimate in the stand due
to shading (Alpmann 2006). OSR therefore promotes retention of soil moisture and its
associated good foraging conditions (Kruckenberg 1999). This corresponds to the findings
of Gruar et al. (2006) for Reed Buntings in Britain, which indicates that OSR fields supply
food and nesting resources also related to wetter soil conditions. Reed buntings spent 76%
of foraging events in OSR fields, although this crop only accounted for 39% of the
available habitats (Burton et al. 1999). Generally, various studies suggest OSR to be
attractive to bird species because of a good invertebrate (and seed) supply (e.g. Bommer
2000a; Gruar et al. 2006; Stoate et al. 1998; Surmacki 2005; Watson and Rae 1998; Wolf
2000). In case of the Bluethroat, De Cornulier et al. (1997) showed rape to be rich in
insects and assumed this to be the main reason for its settlement. Reiter (1994) found non-
permanent occupied territories to be significantly more strongly correlated with OSR than
with any other field crop; this is explained by good food availability and sheltered foraging.

During field work, Bluethroats were rarely observed foraging outside OSR fields. This
observation is supported by the fact that the shady canopy of OSR prevents understory
growth, and thus provides bare soil sparsely covered with vegetation on large scale. At the
same time, we could show (Fig. 4) that birds’ mobility on the ground is not hampered, due
to the early die-back of leaves low on the stalk. This is necessary for the Bluethroat, which
searches for its food on the ground and on lower vegetation (Franz 1998). Thus, it is
possible that the Bluethroats studied mainly foraged in the oilseed rape fields since other
broad-leaved crops [mentioned as foraging places by Blaszyk (1963) and Petersen (2001)],
were largely absent from the study site; it was dominated by short-spired wheat, which is
unsuitable for Bluethroats (Blaszyk 1963; Reiter 1994).

Regression analysis indicated an additional influence of nearby ditches on site occu-
pancy by Bluethroats. The importance of wet ditches for several bird species is often
emphasized (e.g. Peach et al. 2004), but an actual proof is still lacking. Preliminary work
mostly associates the link between the presence of ditches and the occurrence of Blue-
throats with foraging opportunities, availability of nesting sites and presence of reed
(Blaszyk 1963; Kriiger 2002; Petersen 2001; Schlemmer 1988). However, this does not
apply to our study site, because most ditches did not contain reed. Usually they were
densely covered with grassland vegetation, and even the ditch banks regularly mown.
Furthermore, 30% of the occupied rape fields did not have adjacent ditches. Ditches might
act as a kind of “hot spot” for insect emergence, as they represent the wettest place in the
area—and a defined and stable level of moisture has been shown to be important for
invertebrate biomass and emergence densities (e.g. Gilroy et al. 2010; Holland et al. 2007),
in accordance with the theorized relationship between soil type and moisture that we have
proposed. Morris and Webb (1987) stated that ditches enhance insect diversity by
increasing the variety of microhabitats available to arthropod species, and Leon-Cortes
et al. (2000) found the highest densities of butterflies along ditches despite their rarity in
their study area. Although the ditches of our study site themselves do not appear to be
suitable foraging sites for Bluethroats, insects may spread from there into the surrounding
habitat, and thus become available for foraging Bluethroats.

Gruar et al. (2006) suggest a potential advantage of nesting in OSR due to the relative
inaccessibility of nests to predators, leading to greater breeding success. But, at least for
second broods that are reared between mid-June and July (Theil and Franz 1986; Glutz
von Blotzheim and Bauer 1988), the early harvest of OSR by the mid to end of July might
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lead to a complete loss of this brood, if executed before fledging of young. Therefore,
future investigations on breeding success are clearly needed to confirm our findings.

On average OSR is treated once with an herbicide, fungicide and insecticide each from
April to flowering (Wolf 2000). After flowering around 10th May until harvest hardly any
mechanical stress or chemical applications take place (Bommer 2000b; Cramer 1990; Wolf
2000). The varied impact of biocide applications is indicated by recent research. Whereas
Burton et al. (1999) found spraying with a desiccating herbicide prior to harvest not to be
harmful for eggs and nestlings of Reed Buntings, Gruar et al. (2006) emphasize the
negative effect of molluscicides on wildlife. Further research on the impact of biocides is
needed.

Structural similarity to reed is often considered to be the reason for the occupancy of
oilseed rape by Bluethroats (e.g. Berndt 1995; Bommer 2000b; Kreuziger 2001). Contrary
to such expectations, our analysis of the vegetation structure revealed strong differences
between rape and reed. But both habitats provide nesting as well as foraging sites, and
protection from predators; only their spatial configuration is different. Whereas reed stands
are characterized by densely covered patches with adjoining patches sparsely covered with
vegetation, in oilseed rape, these characteristics are present simultaneously and in the same
place.

Although our study is not directly comparable with theirs in terms of the study area, we
observed similar population densities to those seen by Reiter (1994) for an agricultural area
of the Austrian Hansdg and by Orlowski and Sek (2005) for semi-natural reed-beds of
south-western Poland. In our study, population densities across the whole study area
amounted to 0.2 territories per 10 ha. The mean density for occupied OSR fields was 6
territories per 10 ha, corresponding with the maximum densities observed in Central
Europe (Bauer et al. 2005). Within individual occupied fields, the maximum densities
observed were 26.5 territories per 10 ha. An increasing number of territories and higher
probability of occurrence with increasing field size (Baldi and Kisbenedek 1999; Mason
and MacDonald 2000; Orlowski and Sek 2005) could not be confirmed in our study. In
fact, even very small fields of 0.5 ha were occupied by Bluethroats. These findings support
the conclusion that oilseed rape fields are a suitable habitat for the Bluethroat.

Conclusions

Taking account of the microclimate, soil moisture, sparsely covered soil surface and good
protection, oilseed rape alone apparently may provide appropriate habitat conditions for
Bluethroats. Similar findings have been made for the Reed Bunting in Britain (Gruar et al.
2006), which has also been traditionally considered as a typical wetland species. However,
as indicated by their complete absence from the late lower terrace, high ground water
levels seem to be necessary for successful long-term colonization of OSR by the
Bluethroat.

Some authors (e.g. Kreuziger 2001) assume that Bluethroats only temporarily occupy
OSR fields located next to (large) reed beds in times of strong population pressure and if
primary habitats are simultaneously destroyed by severe summer floods. Our results,
confirming constant colonization of OSR fields over seven years, plus recent findings from
other regions (e.g. Kriiger 2002), do not support this assumption. For the explanation of the
recent population increase of the Bluethroat in Central Europe (e.g. Bauer et al. 2005;
Franz 1998), the rapid and unexpected use of OSR fields must be considered a crucial
factor. The predicted increasing cultivation of oilseed rape in the EU can therefore be of
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continuing support for Bluethroat populations. Although an OSR monoculture is not
favorable, at least oilseed rape fields on groundwater-proximate alluvial soils can be of
conservation importance in view of the continuing loss of natural primary habitats.
Therefore further research on this topic, with particular focus on the evaluation of actual
breeding success, is strongly needed.

This study shows that against the recent trend of declining farmland bird species,
oilseed rape fields have the potential to improve the habitat situation and stabilize popu-
lation size of certain species.
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