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Auswirkungen des Wandels bei der Bewirtschaftung alpinen Grünlands auf Braunkehlchen: Forschungsergebnisse aus der Schweiz
Untersuchungen von Braunkehlchenpopulationen in den Schweizer Alpen erlauben es, die Auswirkungen
verschiedener Faktoren im Zusammenhang mit der Intensivierung der Grünlandbewirtschaftung auf die
Populationsdynamik von Braunkehlchen zu identifizieren. In frühen Stadien der Intensivierung der Grünlandbewirtschaftung wirkt sich die Mahd unmittelbar negativ auf die Braunkehlchenpopulationen aus.
Nester werden durch den Mäher zerstört und brütende Weibchen auf dem Nest getötet. Indirekte Effekte
der Intensivierung, wie die Abnahme der Nahrungsverfügbarkeit, bleiben lange unwichtig und wirken erst
Jahre nach Beginn der Bewirtschaftungsintensivierung auf die Besiedlung der Flächen.
Leicht intensivierte Dauergrünland-Landschaften bieten zum Zeitpunkt der Reviergründung immer noch
geeignete Bruthabitate. Jedoch sind solche Lebensräume überlagert mit einem Mosaik früh und spät
gemähter Wiesen. Für diese Situation entwickelten wir Populationsmodelle für unterschiedliche Mahdund Landschaftsszenarien, wobei wir die bekannten populationsdynamischen Parameter nutzten. Die
Ergebnisse belegen, dass im intensiv bewirtschafteten Grünland das Populationswachstum nicht alleine durch die Anzahl der früh gemähten Wiesen beeinträchtigt wird, sondern auch durch den genauen
Termin der frühen und späten Wiesenmahd. Wird vor dem Schlüpfen der Jungvögel gemäht, so hat die
Mahd eine Einfluss auf die Mortalität der Weibchen, eine Mahd vor dem flügge werden der Nachbruten reduziert dagegen die Produktivität. In Gebieten, in denen beides eintrifft, sollten mehr als 60% der
geeigneten Wiesenflächen spät gemäht werden, damit eine Braunkehlchenpopulation selbsterhaltend
bleibt. Unter Berücksichtigung der landschaftlichen Anordnung von Grünlandflächen ergibt sich, dass in
Flächen, die spät gemäht werden und von solchen umgeben sind, die früh gemäht werden, der Bestandsrückgang erheblich beschleunigt werden kann. In dieser „Schutzgebiets-Situation“ können sogar stabile
„source“-Populationen kleiner werden. Wir denken, dass das Verständnis der Ausbreitungsmuster und
des Ansiedlungsverhaltens in verschieden strukturierten Landschaften die größte Herausforderung der
Braunkehlchenforschung der Zukunft sein wird. Die Untersuchung solcher räumlicher Prozesse wird von
überaus großer Bedeutung sein, um die aktuellen Schutzbemühungen zu verbessern.

Introduction
In Switzerland, agriculture is mainly based on
dairy or cattle farming, resulting in a landscape
with large areas of managed grasslands. Only
in the lowlands arable farming is predominant. This situation evolved due to high levels
of rainfall and the uneven topography at the
foothills of the Alps, exhibiting many economical disadvantages for arable farming. Though
up to the middle of the last century mixed farming models were omnipresent, dairy farming
was nearly always a main part of the farms.
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In Switzerland (and in many further European
countries), intensification of grassland management started already 100 years ago. Manure
and artificial fertilizers were brought out more
regularly; mechanical mowing was introduced
and continuously improved. As a result, grasslands changed plant composition and showed
faster growth allowing higher yields by earlier
and more frequent mowing (Bosshard 2015).
More recently, advances in mowing technology
increased the speed and efficiency of mowing
machines and new storage techniques such as
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Fig. 1: Pathways of the effects of grassland intensification on Whinchat demography. Grassland
intensification might affect individual life histories and population characteristics directly (orange arrows) or indirectly over habitat degradation (blue arrows). The effects might have direct
(red arrows) or complex (purple arrows) consequences on Whinchat demography. - Wirkungswege von Grünland-Intensivierung auf demographische Parameter des Braunkehlchens. Grünland-Intensivierung kann auf die individuellen Lebensgeschichten und Populationseigenschaften
direkt (orange Pfeile) oder indirekt über Habitat-Verschlechterung (blaue Pfeile) wirken. Diese
wiederum wirken direkt (rote Pfeile) oder über Umwege (violette Pfeile) weiter auf die demographischen Parameter der Population.
silage favoured even earlier mowing dates. The
intensification of grassland management, in
particular the changes in mowing phenology,
are considered as one of the main causes of
population decline of many ground-breeding
farmland birds in Switzerland in the last century
(Knaus et al. 2011), since early mowing strongly
reduces nest survival by high nest destruction
rates. Skylark (Alauda arvensis), Corncrake (Crex
crex), Lapwing (Vanellus vanellus), Corn bunting
(Emberiza callandra), Tree pipit (Anthus trivialis)
and Whinchat (Saxicola rubetra) completely disappeared from grasslands in the Swiss lowlands
and now either live in alternative agricultural
habitats or in refugiums within the Alps where grassland intensification started later. The
Whinchat is an indicator species for grasslands
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cultivated at low intensity. Today, viable Swiss
populations are found only in the traditionally
cultivated landscapes of the Swiss inner-Alpine
valleys. However, though grassland intensification in these Alpine regions started later and
proceeds slower than in the lowlands, it is on its
way. The intensification process of meadows at
the bottom of the valleys arrived three decades
ago. Since then, also more and more meadows
at the slopes were intensified (Schifferli et al.
1999). Thus, in the last decades, increased fertilizer input, application of irrigation and silage,
and changes in the mowing techniques also resulted in earlier mowing dates which affected
large parts of previously traditionally managed
grassland (1-2 harvests/year) in the Alpine regions and their avifauna (Graf et al. 2014a, b).
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Therefore, Whinchat populations decreased
also in the strongholds of the species and if
agricultural changes continue, Whinchats in
Switzerland are under acute threat of extinction
(Horch et al. 2008). Research of the Swiss Ornithological Institute started in the 1980ies and
allowed to follow the grassland intensification
in the Alpine regions and to identify the relevant factors of grassland management affecting
Whinchat demography. Below, we provide a
summary of the main results of the Whinchat
research in the Swiss Alpine arch conducted
in the last three decades. The results highlight
the likely mechanisms for the disappearance of
Whinchats in Swiss lowlands due to the changes
in grassland management a half a century ago,
and may help to enhance monitoring methods
as well as conservation measures for this threatened species.
Current knowledge
Pathways from grassland intensification to population decline
Intensification of agricultural habitats degrades
the quality of breeding habitats of many farmland birds (Donald et al. 2001, Donald et al.
2006) by reducing important resources such as
food availability or accessibility, suitable nest sites, foraging perches or by increasing predation
rates of nests and breeding birds. However, it
is a characteristic of ground-nesting farmland
birds that their demography is not only affected by the indirect effects of grassland intensification (Fig. 1), but that they are additionally
impacted directly by the harvesting process
(Green 1996, Perlut et al. 2006, Broyer 2009,
Rickenbach et al. 2011, Santangeli et al. 2014).
Both the direct effects of mechanical grassland
harvesting and the indirect effects on diminishing invertebrate food sources (and other
resources) in meadows may impact on the population persistence of Whinchats (Strebel et
al. 2015, Fig. 1). As we will see, the time-scale of
changes due to grassland intensification differs
between direct and indirect effects. Alpine populations of Whinchats live in a spatial mosaic
of differently intensified meadows which differs
May 2015 in Helmbrechts, Bavaria/Germany

regionally between valleys, topographically between bottoms, northern and southern slopes,
and locally between fields of different farmers.
As grassland intensification progresses, Whinchats are exposed to a complex spatio-temporal
pattern of changes in the strengths of direct and
indirect effects.
Indirect effects of grassland intensification
Modern intensive grassland management affects grassland birds by changing the diversity,
abundance and availability of plants and arthropod prey (Marini et al. 2008). Fertilization
and more frequent mowing changes vegetation
composition and structure towards a dense and
tall sward, a reduced plant diversity (Bastian et
al. 1994, Bosshard 2015) and also a reduced
availability of invertebrate prey (Vickery et al.
2001, Humbert et al. 2010). In accordance with
these studies, evidence was found for changed
arthropod communities in breeding habitats of
Whinchats due to the intensification of grassland management in Alpine valleys (Britschgi
et al. 2006, Strebel et al. 2015). However, prey
biomass did not always differ between early
mown meadows at the valley bottom and late
mown meadows at the slopes (Strebel et al.
2015). Grassland intensification affected Whinchat reproduction in areas with detectable
differences in prey biomass: clutch size of first
broods was slightly lower in intensified meadows than in traditionally managed meadows
(Grüebler et al. 2012), and a reduced amount
of prey fed to nestlings in intensified meadows
decreased their fledging success compared to
nestlings in traditionally managed meadows
(Britschgi et al. 2006). Reduction in resource
availability and the associated effects on reproduction may reduce the carrying capacity
of intensified grassland habitats, resulting in reduced breeding densities at these sites. In fact,
lower breeding densities were found in early
mown grassland areas at the valley bottom than
in late mown areas at the slopes (Strebel et al.
2015). In accordance with these results, Broyer
et al. (2014) suggested stronger density dependent mechanisms affecting breeding success in
intensified than in late mown grasslands.
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Direct effects of mowing
Consistent through all studies in Switzerland,
breeding success was largely determined by
the timing of mowing in relation to the fledging
date of Whinchat nestlings (Müller et al. 2005,
Grüebler et al. 2012, Strebel et al. 2015). Nest
destruction by mowing was always the main
cause for nest failure. A change to earlier mowing dates and the associated threat to active
nests was most pronounced at the bottom of
the valleys where intensification was more advanced than at the slopes (Müller et al. 2005,
Strebel et al. 2015). In the valley bottoms, the
proportion of successful nests declined from
35% in the years 1988 – 1994 to 21% in the
years 1995 – 2002 (Müller et al. 2005). Today, nest survival in these areas is below 20%

(Grüebler et al. 2012, Strebel et al. 2015). At
the slopes, nest survival was still about 50% in
the period 1995 – 2002 and today some areas
with high proportion of late mown meadows
still exist (Horch 2014, Strebel et al. 2015).
Unfortunately, as mowing is progressive, many
re-nesting attempts initiated after loss of the
first brood in the remaining unmown grassland patches are destroyed by mowing again.
This is the case even in late mown meadows,
because the replacement broods start so late
in the season that there is an overlap with late
mowing dates. Nest survival of replacement
broods was 30%, and even lower if the adults
left the original territory (Grüebler et al. 2012,
2015). Whinchat parents experiencing nest loss
due to mowing adjusted their subsequent be-

Fig. 2: Female Whinchat killed from the mowing machine during incubation of her eggs. - Braunkehlchen-Weibchen, das während dem Brüten vom Mäher getötet wurde (Foto: © H. Schuler).
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haviour according to the availability of unmown
meadows in their primary breeding territory
(Grüebler et al. 2015). Where only small parts
of the home-range were mown, the pairs stayed
together in their primary home-range and immediately started re-nesting. In contrast, if a
large part of the territory was already mown
in the moment of the nest loss, most pairs divorced and many individuals abandoned their
primary territory. This within-season dispersal
to other still unmown grassland patches resulted in a low re-nesting probability and poor
nest success at the new breeding sites. Thus,
dispersing individuals only contributed little to
the overall re-nesting rate. As a consequence,
replacement broods only contribute to the productivity of the population if a considerable part
of unmown grassland patches are found in the
original breeding territory and if they are mown
after fledging of the young of the replacement
clutch (Grüebler et al. 2015).
Progressing grassland intensification successively advanced mowing dates at the valley bottom resulting in the fact that many Whinchat
nests are now destroyed before hatching of the
eggs. Thus, in the course of increasing intensification, the stage in which brood destruction occurs changed. This inconspicuous change in the
timing of nest loss increased the probability of
incubating females to be killed by the mowing
machine (Grüebler et al. 2008, Fig. 2). Only
females of broods destroyed before hatching
were affected. Considering the timing of mowing in relation to the breeding cycle, ca. 20%
of the females experiencing mowing before
hatching of the brood were killed (Grüebler et
al. 2008). Thus, in addition to nest loss, mowing
before hatching of the brood can affect Whinchat populations in different ways (Fig. 1). First,
annual survival of females is reduced, affecting
population growth rate. Sex-biased morality not
only affects adult survival, but also the number
of pairs that can be formed the following year:
Even though many males survived, they cannot
find a mate and thus, not contribute to the productivity of the population due to the biased sex
ratio (Fig. 1). Second, females killed during incubation cannot start a replacement clutch, which
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lowers again annual output of the population,
and third, females surviving the destruction of
their first brood are exposed to harvesting mortality again in their replacement clutch.
Settlement decisions and dispersal
Whinchats return to their Swiss breeding areas
in May. At this moment, all the meadows in the
subalpine areas are still uncut. The sward structure of many meadows, also in intensified plots,
is still suitable to the species. Therefore, an ecological trap situation evolved in alpine Whinchat
populations (Müller et al. 2005): Individuals at
the moment of settling for breeding cannot evaluate the poor quality of the breeding habitat
at the valley bottom. Thus, Whinchats seem unable to take a gradually changing time schedule
of meadow cultivation into account and adapt
to the new situation (Müller et al. 2005). Thus,
such “attractive sinks” result from the unexpected mortality risks and from the unforeseen
poor breeding prospects at the valley bottom.
These findings suggest that a constant or increasing population size (i.e. number of territories)
does not necessarily indicate population viability or reflect a good breeding habitat (Müller et
al. 2005). At the other hand, a locally declining
population might still be a source population,
depending on the balance of emigration and
immigration rates. This kind of source-sink dynamics might be frequent in landscapes in the
early stages of grassland intensification, where economically profitable patches with faster
growing and denser vegetation may be – in a
first phase of transformation - the preferred
breeding sites for Whinchats.
In the last decade, the studied population at
the valley bottom strongly declined and disappeared. This suggests that habitat degradation
resulted in gradually lower breeding densities
more than 20 years after the start of grassland
intensification, but then quickly turns into unsuitable breeding habitats without any Whinchat presence. However, we have to carefully
interpret this observation because the missing
settlement might be also due to the decline of
neighbouring source habitats (Graf & Korner
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2011). It remains unknown whether Whinchats
showing within-season dispersal after nest loss
also settle at new sites in the next breeding
season. Recent research suggests that Whinchats experiencing nest loss show higher rates
of breeding dispersal (Müller et al. 2005, Shitikov et al. 2015). Thus, we suppose that in
early mown grasslands two mechanisms are negatively affecting breeding density at different
stages of intensification, increased dispersal
from the early mown patches in early stages of
intensification and reduced settlement due to
habitat degradation in advanced stages of intensification.
At initial stages of the intensification process,
the direct effects of mowing are tremendous
and obvious (Strebel et al. 2015), while indirect
effects of intensification operate with a time lag
not until later stages of intensification. Thus,
even if protected areas of late mowing dates
are installed in intensified grasslands, a considerable part of the breeding Whinchats living
in this mosaic of early and late mown meadows will settle in early mown meadows and
not contribute to the productivity of the population (Grüebler et al. 2015). To maintain such
populations, strong source habitats are needed
to restock the early mown sink habitats as well
as the remaining source habitats.
Methodological issues - consequences for territory mapping
The presented research advises caution with
data of population sizes based on territory
mapping methods, i.e. usually mapping singing
males. The biased sex ratio in populations with
female mortality due to mowing will result in
many territories of unmated males, strongly
overestimating the effective population size. We
have evidence that sex ratio of small isolated
populations in intensified areas often is highly
biased (Grüebler et al. 2008, Berger-Flückiger
et al. 2010). However, since females normally
are not recorded, it often remains unknown
how many territories are occupied by pairs and
how many small populations consist only of unmated males. Moreover, within-season dispersal in intensified grasslands is high (Grüebler et
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al. 2015) and introduces large spatial dynamics
into the affected populations. Thus, an increasing number of territories in the course of the
season might not only be due to late arrival of
birds from the wintering grounds, but due to
abandonment of primary territories after nest
loss at unmonitored sites nearby. We should be
aware that these mechanisms may lead to an
overestimation of territory numbers in territory
mapping methods.
Modelling approach: How do different mowing
regimes in restricted protected areas affect population growth?
Aims of the modelling approach
For the situation in the inner-Alpine valleys of
Switzerland, we aim to evaluate the separate
and combined direct effects of mowing on population growth for different mowing regimes.
As shown above, mowing regimes not only
can be categorised as “early” or “late”. Early
mowing may occur before or after hatching of
the brood potentially introducing an effect of
mowing on female mortality. Similarly, late mowing may occur before or after fledging of renesting attempts potentially hampering a positive effect of re-nesting on productivity. Models
aimed at catching the effects of these mowing
differences on Whinchat populations (Table 1),
while changing the proportion of early and late
mown meadows. The models integrate a landscape context: modelled Whinchat populations
are closed (no immigration or emigration) and
live in one (or several) focus areas (considered
as protected areas if high proportions of meadows are mown late) surrounded by intensified
grasslands (early mown) without breeding success. Thus, recruiting birds may settle in the surrounding areas and not in the focus area. This
considers the fact that creation of protected
areas for Whinchats often results in enhanced
habitats surrounded by early mown grasslands.
If settling Whinchats can identify the late mown
protected areas, this is not an issue. However,
as shown in Müller et al. (2005), meadows in
early stages of grassland intensification may
offer „attractive sinks“, increasing emigration
Proceedings 1st European Whinchat Symposium
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into the early mown surroundings of protected
areas. The modelling results highlight the relative importance of different combinations of mowing dates in a mosaic landscape with early and
late mown meadows, and they provide rough
estimates for the maximum tolerable proportion of early mown meadows in Whinchat conservation areas.
Methods
We expanded a simple population model presented in Grüebler et al. (2008) by inserting
the effect of early mowing on within-season dispersal and the associated re-nesting and nest
survival rates (Grüebler et al. 2015). This modelling approach included the effect of female
mortality and allowed to evaluate population
growth rates in restricted focus areas with different proportion of early mown meadows in four

scenarios (Table 1). All models investigate population growth in relation to the proportion of
early mown meadows in a focus area, but they
differ (a) in the occurrence of female mortality
(mowing date of early mown meadows before
hatching of the brood), (b) in the occurrence of
nest survival of re-nesting attempts (mowing
date of late mown meadows after fledging of
re-nesting attempts, table 1). In a further step,
we extended the scenarios by including an ecological trap situation (attractive sinks): a protected focus area (60% late mown, 40% early
mown meadows) is located in the middle of a
landscape of early mown grasslands, which is
perceived at least partly as suitable and preferred breeding habitat at the time of settlement.
This results in higher emigration rates into the
surroundings of a focus area than without attractive sinks (Table 1).

Table 1: Models investigating Whinchat population growth in a focus area completely surrounded by intensified meadows (where Whinchats have no breeding success) in relation to the
proportion of early mown meadows in the focus area. - Beschreibung der Modelle, die den Zusammenhang zwischen Anteil früh geschnittener Wiesenflächen und Populationswachstum von
Braunkehlchen in einem Fokusgebiet untersuchen. Das Fokusgebiet ist vollständig umgeben von
intensiv bewirtschaftetem Grünland, das keinerlei Bruterfolg erlaubt.
1) Models assuming that emigration into surroundings only occurs after saturation of the
focus area
Model
LL
LE
EL
EE

Mowing date of early mown
meadows
after hatching of the brood (no
female mortality)
after hatching of the brood (no
female mortality)
before hatching of the brood
(occurrence of female mortality)
before hatching of the brood
(occurrence of female mortality)

Mowing date of late mown meadows
after fledging of replacement broods (no
nest loss of re-nesting attempts)
before fledging of replacement broods
(complete destruction of re-nesting
attempts)
after fledging of replacement broods (no
nest loss of re-nesting attempts)
before fledging of replacement broods
(complete destruction of re-nesting
attempts)

2) Models assume that 10 % of the recruits settle in the surroundings instead of returning
into the focus area, resulting in a higher emigration into the surroundings than immigration
into the focus area
Model
LEL
EEL

Description
Model LE (population growth rate > 1) in a protected area of 60 % late mown
meadows
Model EE (population growth rate < 1) in a protected area of 60 % late mown
meadows
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Results
The first model (LL) showed the slightest direct
effects of mowing on Whinchat populations, i.e.
excluding female mowing mortality and nest
destruction of re-nesting attempts by relatively
late mowing dates of both, early mown and
late mown meadows. In such situations likely occurring in early stages of intensification,

Whinchat populations remain viable even in
areas where more than 60% of grasslands are
mown early (Fig. 3a). Advancing mowing dates
of early mown meadows or that of late mown
meadows, introducing 20% female mowing
mortality (EL) and nest loss of all re-nesting
attempts (LE), respectively, resulted in similar
reduction of population growth rates. These

Fig. 3: (a) Effect of the proportion of early mown grassland on Whinchat population growth rates
for four scenarios. LL: early mowing date = late (excluding female mortality), late mowing date =
late (excluding nest loss of re-nesting attempts); LE = early mowing date = late, late mowing date
= early; EL: early mowing date = early, late mowing date = late; EE: early mowing date = early,
late mowing date = early. The black line indicates stable populations, where mortality is compensated by reproduction. The arrows indicate the proportion of early mown grassland tolerable for
a stable population. The grey broken line indicates the values taken to generate Fig. 3b. (b) Estimated population growth over 10 years of the same four scenarios including a landscape context
of a protected area (proportion of early mown meadows = 0.4) surrounded by early mown grasslands without any chance on breeding success. In LEL and EEL 10% of the returning Whinchats
settle in the unproductive surrounding areas. - (a) Zusammenhang zwischen Anteil von früh
geschnittenen Wiesen und Populationswachstumsrate von Braunkehlchen für vier Szenarien. LL:
Früher Grasschnitt = spät (keine Mortalität von Weibchen), später Grasschnitt = spät (keine Zerstörung von Ersatznestern); LE: Früher Grasschnitt = spät, später Grasschnitt = früh; EL: Früher
Grasschnitt = früh, später Grasschnitt = spät; EE: Früher Grasschnitt = früh, später Grasschnitt =
früh. Die schwarze Linie zeigt selbsterhaltende Populationen. Die Pfeile markieren den Anteil an
früh geschnittenen Wiesen, den die verschiedenen Szenarien ertragen, um selbsterhaltend zu
bleiben. Die graue punktierte Linie zeigt die Werte, die zur Erstellung von Fig. 3b. verwendet
wurden. (b) Populationsentwicklung über zehn Jahre für dieselben vier Szenarien. Dabei wurde
der Landschafts-Kontext berücksichtigt: Eine Schutzzone mit nur 40% früh geschnittenen Wiesen
ist umgeben von früh geschnittenen Wiesen ohne möglichen Bruterfolg. Die Linien LEL und EEL
zeigen die Populationsentwicklung, wenn 10% der zurückkehrenden Braunkehlchen sich nicht in
der Schutzzone, sondern in der unproduktiven Umgebung ansiedeln.
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scenarios showed viable populations in grassland areas with 45% – 50% of early mown meadows. If grassland intensification combines the
two scenarios of female mortality and total loss
of re-nesting attempts (EE) even 40% of early
mown meadows would not allow maintaining
viable Whinchat populations (Fig. 3a).
As expected, integrating the landscape scale of
a protected area (with only 40% of early mown
meadows) surrounded by intensified early
mown grasslands into the modelling approach
of Whinchat populations with λ > 1 resulted in a
constant population size (LL, EL, LE; Fig. 3b). This
was due to the fact, that the population within
the protected area could not grow to higher
population sizes (saturation) and the remaining individuals had to settle in the surrounding
areas without reproductive success. Population
decline in populations with λ < 1 was not affected by the landscape scale as long as Whinchats
preferred settling in the protected area with
high proportions of late mown meadows (EE).
In contrast, if 10% of the birds preferred to settle in the surrounding grasslands the population
decline was accelerated considerably (EEL) and
even source populations could change from a
stable to a declining population (LEL; Fig. 3b).
Discussion
Here, we provide a synthesis of the mechanisms affecting Alpine Whinchat populations by
using a modelling approach evaluating different
effects of intensification on Whinchat population growth rate. As a main conclusion of the
current knowledge, direct effects of mowing
are key factors in early stages of grassland intensification considerably affecting breeding
populations. In contrast, the indirect effects of
intensification lag behind and mainly affect settlement decisions years after the start of intensification. Thus, in early stages of intensification,
grassland landscapes represent a continuous
area of suitable and preferred habitat for settlement, which is overlaid by a mosaic of early and
late mown meadows. In this situation, the landscape composition of early and late mown fields
and their stage of degradation are important for
May 2015 in Helmbrechts, Bavaria/Germany

the productivity and the mortality of Whinchat
populations, and the carrying capacity in Alpine
grasslands.
Our modelling approach depends on assumptions, but it includes at least the empirical estimates of reproductive output, female mortality and behavioural responses to nest loss. It
is important to point out that the exact values
of the study strongly depend on the rough assumptions that annual adult survival is Ф = 0.6
and first year survival is Ф = 0.3. However, the
resulting values of required proportions of late
mown meadows fall into the framework already outlined by Müller et al. (2005) and thus,
represent not an new, but a more detailed view
of the mechanisms.
The models highlight two important features
of Whinchat populations living in intensifying
grasslands. First, breeding performance and
growth of Whinchat populations do not only
depend on the proportion of late mown grasslands, but also on the exact timing of the mowing dates in a mosaic of early and late mown
meadows in relation to the Whinchats’ breeding cycle. Thus, detailed local and regional characteristics of hay meadow management might
be important for the population dynamics of
the remaining Whinchat populations. Moreover, it allows for some flexibility in the proposed conservation measures. Second, when
installing protected areas for Whinchat conservation with a high proportions of late mown
meadows, the landscape context might be as
important, in particular the amount of suitable
habitat in the surrounding areas in the course of
the breeding season, at settlement, during the
first brood, and during the re-nesting period.
Conclusions
The problem of the „attractive sinks“, i.e. preference for and settlement in early mown grassland habitats, with a vegetation structure still
attractive to the Whinchats, is a big challenge
for Whinchat conservation in intensifying Alpine grasslands. It can turn conservation efforts
completely inefficient. The problem lasts up to
the point when the areas surrounding the pro-

271

Living on the Edge of Extinction in Europe
tected areas arrive at advanced stages of grassland intensification and therefore become unsuitable for the species. However, still then, the
landscape context will become most important,
because immigration and emigration processes
will be crucial to maintain population sizes in
fragmented or isolated areas of Whinchat conservation. Because of the natal dispersal of juveniles, even source populations need a certain
amount of immigration of „new“ birds, otherwise they will decrease. Thus, dispersal patterns
and behaviour in relation to the fragmentation
of suitable grasslands remain one of the main
gaps in the knowledge of the Whinchats’ ecology and their investigation is most important for
further improving conservation efforts.
Abstract
Research on declining Whinchat populations
in the Swiss Alpine region allowed identifying
the importance of different factors associated
with grassland intensification affecting Whinchat demography. In early stages of grassland
intensification direct effects of mowing such as
nest destruction and killing females are key factors negatively affecting Whinchat populations,
whereas indirect effects of intensification such
as reduction in prey availability lag behind and
mainly affect settlement decisions years after
the start of intensification. Degrading grassland habitats offer a continuous availability of
suitable habitats in the moment of settlement.
However, these continuous grassland habitats are overlaid by a mosaic of early and late
mown fields. Here, we modelled population
growth rate of different mowing and landscape
scenarios by using population models integrating the current knowledge. The results show
that in more intensively cultivated grasslands,
population growth is not only affected by the
amount of early mown meadows, but also by
the exact timing of the early and the late mowing events. While mowing before hatching of
the brood introduces female mortality, mowing
before fledging of re-nesting attempts prevents
their contribution to productivity. In areas where both effects occur, more than 60% of the
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meadows should be mown late to maintain a
viable population. Including the landscape context showed that early mown settling habitats
surrounding late mown areas can accelerate population decline considerably and even turn stable source populations to decline. We suggest
that understanding the landscape context including dispersal patterns and settlement behaviour will be the main challenge in future Whinchat research and it will be most important for
further improving current conservation efforts.
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