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Breeding Skylarks Alauda arvensis on organic set-asides — effects
of time of cutting, vegetation structure and landscape composition

Effekter av putsningstidpunkt, vegetationsstruktur och landskapssammansdttning
pd sdngldirkor som hdckar pa ekologiska trddor

AKE BERG, OLLE KVARNBACK & ASA GUSTAFSSON

We assessed the quality of organic set-asides as habitat
for breeding Skylarks. We evaluated (i) density in rela-
tion to vegetation structure and landscape composition,
(ii) reproductive success on set-asides cut at normal time
(1 June) and with delayed cutting (15 June), and (iii)
nest predation and destruction by using artificial nests.
Skylark density was negatively associated with vegeta-
tion height and cover, and it was three times higher on
fields without forest than with more than 50% forest in
the surrounding landscape. Of the artificial nests, 56%
were destroyed by cutting that also increased predation
on surviving nests. Delayed cutting resulted in higher re-
productive success; mean number of fledged broods per
territory increased from 0.42 to 0.52. The negative effects
of early cutting seemed to be largest on fields with sparse
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vegetation. Based on fledging dates we suggest that 20
June is a reasonable date for first cutting in south-cen-
tral Sweden. Reproductive success on organic set-asides
could probably be further improved if less dense vegeta-
tion (or unsown patches or strips) is combined with a de-
layed cutting.
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Introduction

Modernisation of farming in Western Europe has
dramatically reduced biodiversity in farmland
landscapes. Many agricultural bird species have
declined severely in numbers (Tucker & Heath
1994, Fuller et al. 1995, Siriwardena et al. 1998),
also in Sweden (Robertson & Berg 1992, Wreten-
berg et al. 2006). During recent decades different
measures, such as increased area of set-asides,
restoration of semi-natural grasslands, introduc-
tion of alternative crops, e.g., short rotation cop-
pices (Salix) and organic farming, have decreased
the rate of impoverishment of Swedish farmland
landscapes (Statistics Sweden 1975-2005). In the
European Union the area used for organic farming
increased from 0.76 million ha in 1993 to 3.3 mil-
lion ha in 1997 (European Union 2002). In Sweden
174,000 ha (6.7%) of the farmland area in 2004
was organic (Statistics Sweden 2005). In general,
organic farming has been assumed to be positive
for biodiversity, although species differ in the ex-
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tent to which they are affected by organic farming
(Bengtsson et al. 2005, Hole et al. 2005). There
seem to be large positive effects of organic farming
in intensively managed farmland landscapes, while
there are no or small effects in mosaic landscapes
with many habitats (Weibull et al. 2000, Bengtsson
et al. 2005).

One difference between organic farming and con-
ventional farming is the more frequent cultivation,
cutting and mechanical weeding in organic farm-
ing. Frequency and timing of cutting of for instance
organic set-asides (usually stubble undersown
with clover Trifolium and grasses Poaceae used
for green manuring) is important for e.g. ground-
nesting birds such as Eurasian Skylarks Alauda
arvensis (Donald 2004). Most organic farmers in
south-central Sweden cut their organic set-asides
a first time in late May and early June to increase
the growth of the sown clover and grass as well as
to control weeds such as creeping thistle Cirsium
arvense. The cut vegetation is left on the field as
green manuring. Furthermore, a second cut is made
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within 3—7 weeks after the first cut depending on
conditions. Earlier studies suggest that set-asides
are preferred breeding habitats compared with ce-
real crops (Berg & Pért 1994, van Buskirk & Willi
2004). In general, rotational set-asides seem to be
preferred compared with permanent set-asides,
which have taller and denser vegetation (Hender-
son et al. 2000), but studies of rotational organic
set-asides are lacking (Berg & Kvarnbéck 2005).

The aim of the present study was to evaluate
the quality of organic set-asides as habitat for the
ground-nesting Skylark, a widespread species that
could be expected to be affected by management
of organic set-asides. Habitat quality was evaluated
by (i) analyzing factors (vegetation structure and
landscape composition) related to Skylark density,
(i) comparisons of reproductive success (no. of
fledged clutches per territory) on set-asides cut at
normal time (1 June) and set-asides with cutting
delayed two weeks (15 June), and (iii) evaluation
of patterns of nest predation and nest destruction
at cutting using artificial nests. We hypothesised
that densities of skylarks should be high on organic
set-aside, but that early cutting should strongly af-
fect nest survival of artificial nests and number of
fledged broods.

Methods

Study sites

A total of 31 organic set-aside fields (18 fields in
2004 and 13 new fields in 2005, mean+sd area
=10.843.9 ha) situated within 50 km of Uppsala
(approximate location 59°56'N, 17°38'E) were
included in the study. Fields situated in open
landscapes were selected since Skylarks avoid ar-
eas close to forest edges (Piha et al. 2003, Don-
ald 2004). The set-asides were divided into two
groups: 16 fields cut at normal time (30 May — 2
June) and 15 fields with a delayed cutting (14-16
June). Of these fields 30 were located pair-wise in
the landscape (9 pairs of fields in 2004 and 6 pairs
in 2005), with one field with normal cutting time
and one field with delayed cutting time in each pair
(situated on the same or neighbouring farms, with-
in 1 km from each other). Data from17 arable fields
in a comparative study (Kvarnbéck et al. 2005) are
included in some analyses.

Bird censuses and estimates of reproductive
success

The selected fields were searched for Skylarks
with territory mapping (Bibby et al. 1992). Each

field was visited 67 times between 25 April and
24 May. Territories were searched for signs of suc-
cessful reproduction on 6—7 occasions between 25
May and 26 July. Parts of adjacent fields (<50 m)
were also included to avoid biases due to move-
ments of broods from bordering fields into the in-
vestigated fields. Only territories with a majority
of the observations within the field were included
in density estimates, which were based on the area
of the set-aside field (i.e. adjacent areas were not
included). The censuser walked through the fields
along transects with 10—15 m intervals and all ob-
served young were recorded on a map during each
visit and assigned to the territory within which the
observation was done. We consider problems with
assigning broods to wrong territories (due to move-
ments of broods) as relatively small due to distanc-
es between broods (many pairs failed). These data
were combined into an estimate of reproductive
success, 1.e. the number of fledged broods per terri-
tory was averaged at the field level.

Habitat mapping

In addition to time of cutting, estimates of land-
scape composition and vegetation height and cover
were included in the analyses. Landscape compo-
sition was estimated by measuring the proportion
of forest within 300 m of the field edges on maps
(1:20,000), since Skylarks have been shown to
avoid forested landscapes and areas close to for-
est edges (e.g. Fuller et al. 1997, Piha et al. 2003).
Similarly, Skylarks avoid tall and dense vegetation,
although the preferred vegetation height differs
between crops (e.g. Wilson et al. 1997, Chamber-
lain et al. 1999, Donald et al. 2001). Therefore,
vegetation height was estimated (+1 cm) on each
field with a folding ruler (ca. 15 May, during nest-
ing, when the vegetation had started to grow) at
5-8 random points, which has been shown to give
similar results as other measurement techniques for
estimating vegetation height (Nordahl 2001). Veg-
etation cover (ca. 15 June, at peak of fledging when
the vegetation was well-developed) was also esti-
mated (in 10% intervals within 5-8 random 1x1 m
plots on each field), since Skylarks might tolerate
tall and dense vegetation on fields with patches of
short and sparse vegetation (Schon 1999).

Artificial nest experiments

In 2004, artificial nests were used to study effects
of cutting and predation on Skylark nests on 19 or-
ganic set-asides (including one field not censused
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for Skylarks). Artificial nests were laid out in three
11-day periods (length of Skylark incubation pe-
riod, Jenny (1990)) starting between (1) 3—6 May,
(2) 20-28 May and (3) 810 June. Effects of nest
predation were studied in all three periods, while
effects of cutting were studied in period 2-3. Dur-
ing period 1 and 2, nests were visited after 5 and
10 days to document effects of cutting and nest
predation. During period 3 nests were visited af-
ter 10 days (cutting was done in the middle of the
period).

Each artificial nest consisted of three eggs: one
fresh egg from Japanese Quail Coturnix japonica
to attract predators and two artificial eggs made
of plasticine. The quail egg was larger (33.5+0.3
x 26.140.6 mm, 12.4+0.2 g, n=20) than Skylark
eggs (23.7 x 16.9 mm, 3.3 g), see Glutz & Bauer
(1985), which might have influenced predation
rates (Roper 1992) and the effects of cutting on
the eggs. However, the plasticine eggs resembled
Skylark eggs in size (21.6+0.07 x 16.2+0.06 mm,
n=20), shape, colour (painted with clay dissolved
in water) and weight (3.35-3.40 g). Imprints in a
plasticine egg anchored to the ground with a metal
wire attached to a metal nail (150 mm) was used to
identify nest predators.

Five artificial nests were placed out on each field
and the proportion of destroyed nests on each field
was used as dependent variable in analyses. Nests
were placed at least 30 m from field edges, 60 m
from trees or shrubs and at least 25 m from other
artificial nests. The nests consisted of small depres-
sions (3—4 cm) with a diameter of 8-10 cm, which
is similar to real Skylark nests (Glutz & Bauer
1985). Nests were not put out if corvids Corvidae
were seen in the vicinity. Nests were marked with
plastic sticks (5—10 cm), visible within 3 m from
the nests. Nests were classified as depredated if
eggs were missing, obviously destroyed by preda-
tors or if the plasticine eggs had imprints. Depre-
dated eggs with imprints from teeth or beaks were
collected. Nest predators were classified as corvids,
other birds, fox Vulpes vulpes, badger Meles meles,
mice (Murinae) or voles (Microtinae) or unknown.
Nests run over by machines or completely covered
by grass were classified as destroyed.

Analyses

Effects of vegetation height, vegetation cover and
landscape composition on densities of Skylarks
on 31 organic set-asides was analysed with covari-
ance analysis (including cutting time as covariate).
Reproductive success of Skylarks on organic set-
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asides with cutting at normal time and with delayed
cutting was compared with paired t-test, since the
two field types were located pair-wise in the land-
scape. Similarly, comparisons of artificial nests on
organic set-asides with different cutting time was
analysed with t-test, and relationships between
predation rates and vegetation was analysed with
linear regression.

Results

Skylark densities — effects of field type and
landscape composition

Skylark density was negatively associated with
forest cover (proportion forest within 300 m of
the field edges) at the landscape scale (Figure 1).
An analysis (ANCOVA, df=3, F=19.9, p<0.001)
of Skylark densities on the 31 organic set-asides
showed that Skylark density was negatively associ-
ated with forest cover (t=—9.1, p<0.001) and field
vegetation cover (t=—4.0, p<0.001), and positively
associated with the interaction between field veg-
etation cover and height (t=3.4, p<0.01). Thus,
Skylarks preferred organic set-asides in open land-
scapes with, for this field type, sparse vegetation.
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Figure 1. Mean (£SE) field density of Skylark territories (per
ha) in relation to proportion of forest (grouped in 10% inter-
vals) at the landscape scale (within 300 m) in the surroun-
dings of the 48 fields (31 organic set asides and 17 arable
fields, from Kvarnbiack et al. 2006). n-values in the different
forest cover categories were as follows: 0—10%forest cover =
20 fields, 11-20% =9, 21-30% = 6, 31-40% =9, 41-50% =
2 and 51-60% forest cover = 2 fields.

Tdthet (medel+se) av sangldrka (revir/ha) i relation till
andel skog (i 10% intervall) i omgivande landskap (inom
300m) for 49 falt (31 ekologiska grongddslingstrddor och
17 odlade dkrar, fran Kvarnbdck et al. (2006). N-virden:
0-10% skog = 20 falt, 11-20% =9, 21-30% = 6, 31-40% =
9, 41-50% = 2 and 51-60% skog = 2 filt.
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Figure 2. Number of broods fledged per week on organic set-asides cut at normal time, fields with delayed cutting and on other

uncut arable field types (from Kvarnbick et al. 2006).

Antal flygga kullar per vecka pa ekologiska tridor slattrade vid normal tidpunkt, trddor med senarelagd sldtter och pa odlade

dkrar (fran Kvarnbdck et al. 2006).

Reproductive success of Skylarks

A pair-wise comparison (paired t-test, df=14, t=-
2.14, p=0.05) of production of fledged clutches per
Skylark territory on 30 organic set-asides showed a
significantly higher reproductive success on fields
cut late (meantSE=0.52+0.09) compared with
fields cut at normal time (mean+SE=0.42+0.08).
However, reproductive success differed considera-
bly between years. In 2004, the fields cut at normal
time produced 0.26 fledged broods per territory and
the late cut fields 0.39 broods per territory; in 2005,
0.66 and 0.73 broods per territory, respectively.
For fields with sparse vegetation cover, effects
of cutting on reproductive success were associ-
ated with vegetation cover. The effect of cutting
(differences between normal cutting time and de-
layed cutting) decreased with vegetation cover in
the interval 70-90% vegetation cover (Linear re-
gression, F=21.6, df=1, p<0.001), suggesting that
cutting was negative on fields with not too dense
vegetation. However, for fields with above 90%
vegetation cover, time of cutting was not related to
reproductive success, and a regression including all
fields was not significant (F=1.97, p=0.18). There

was no effect of Skylark density on reproductive
success (Linear regression, F=0.53, df=1, p=0.47),
i.e. no density dependent effects on reproductive
success could be detected.

Broods fledged between 16 May and 26 July,
with a peak during the three first weeks of June,
which is during the normal period for cutting of
organic set-asides (Figure 2). In 2005 the number
of fledged broods peaked in the second week of
July on organic set-asides cut at normal time, but
this late peak was not present in 2004. This may
be because in 2005 the interval between successive
cuts was longer than in 2004 (4—7 weeks compared
with 3—4 weeks respectively) and possibly because
weather was warmer and less wet.

Artificial nest experiment

During periods 2 and 3, when fields were cut
more than half of the nests (mean 56%) were run
over by machines or covered by grass in wind-
rows. No eggs were removed from nests by the
mowing equipment (mostly rotary mowers). The
proportion of nests destroyed did not differ be-
tween normal (mean+SE=0.5140.08) and delayed
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(mean+SE=0.61+0.06) cutting time (t-test, p>0.3).
The mean daily predation rate during the whole
period was 3.3+£0.4% (n=19 fields). Nest predation
rates were significantly higher on fields with low
vegetation cover (p=0.004) and vegetation volume,
estimated as heightxcover (p=0.04, Linear regres-
sion, F=5.7, R>=0.64, p=0.041).

Predation rates on fields decreased during the
period they were uncut. However, predation rates
on cut fields did not differ between the two time
periods with cutting (Figure 3) suggesting that cut-
ting increased predation rates. Of the 285 nests,
111 (39%) were depredated, and of the depredated
nests, corvids were identified as predators in 35
cases (31.5% of the depredated nests), mice and
voles in 14 cases (12.6%) possibly an effect of ab-
sence of incubating adults, unknown birds in 9 cas-
es (8.1%), badger or fox in 4 cases (3.6%), whereas
the predator was unknown in 49 cases (44.1%).

The number of broods per territory was nega-
tively correlated with the proportion of failed ar-
tificial nests on the nine organic set-asides cut at
normal time in 2004 (Multiple regression, F=5.99,
R?=0.78, p=0.04). However, on the ficlds with de-
layed cutting in 2004, success of Skylarks did not
correlate with artificial nests (p>0.2). The taller and
denser vegetation during the period for delayed cut-
ting might have caused abandonment of territories,
and differences in nest site selection and predation
rates between real and artificial nests.
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Figure 3. Mean + SE daily nest predation risk for artificial
nests on cut and uncut organic set-asides during period 1-3.
Daglig predationsrisk (medel+se) for konstgjorda sangldr-
kebon pa under period 1-3 slattrade och inte slattrade eko-
logiska trddor.
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Discussion
Skylark densities

This study showed that Skylark density was high
on organic set-asides. The density was similar to
that on stubble fields and organic autumn-sown
cereals and higher than on spring-sown cereals
and permanent set-asides and leys (Kvarnbéck et
al. 2006). Most other species were rare on organic
set-asides. The second most common species was
Meadow Pipit Anthus pratensis (0.05 territories/
ha). Moreover, the Common Quail Coturnix cotur-
nix (0.02 territories/ha) was observed on five or-
ganic set-asides, but this species did not occur on
any other field type (Kvarnbick et al. 2000).

Several other studies have found higher Skylark
densities on set-asides than on cereal crops (Berg
& Piart 1994, Poulsen et al. 1998, Chamberlain et
al. 2000, Donald et al. 2001, Henderson et al. 2000,
Toepfer & Stubbe 2001, Eraud & Boutin 2002). In
our study Skylark density was negatively related to
vegetation height and vegetation cover. The clover
on many of the organic set-asides became dense and
covered the ground by the first weeks of June, prob-
ably making it difficult for Skylarks to find open
spots for feeding. Skylarks abandoned a few fields
in mid June, possibly because of too dense vegeta-
tion. This abandonment may be because Skylarks
prefer intermediate vegetation heights (15—60 cm).
Preferred vegetation heights differ between studies
and field types (Wilson et al. 1997, Chamberlain
et al. 1999, Donald et al. 2001, Toepfer & Stubbe
2001, Eraud & Boutin 2002), which in turn proba-
bly depends on differences in vegetation cover and
vegetation development. Thus, Skylarks can breed
in fields with high vegetation with gaps. Studies of
vegetation microstructure have shown that Skylarks
prefer parts of cereal crop fields with poor growth
(Schon 1999).

Skylark density was also strongly affected by
landscape structure (Figure 1). Other studies have
shown that Skylarks prefer open landscapes and
avoid forest edge zones (Fuller et al. 1997, Wilson
etal. 1997, Petersen 1998, Chamberlain & Gregory
1999, Piha et al. 2003). It is probable that landscape
factors are more important in mosaic and forest-
dominated landscapes, such as in northern Europe,
than in farmland-dominated landscapes in central
Europe. A study of Swedish farmland landscapes
(Berg 2002) showed that the amount of forest was
the factor that affected bird community composi-
tion most, since many species avoid fields close to
forest edges and several other species prefer edge
habitats. A probable cause for avoidance of edge



habitats is increased nest predation risk close to
edges (Moller 1989, Andrén 1995).

Reproductive success

Reproductive success was intermediate on organic
set-asides, low on cereal crops (Kvarnbick et al.
2006), and high on stubble fields (Kvarnbéck et al.
2006) in the studied area. Similarly, other studies
(Wilson et al. 1997, Poulsen et al. 1998) found a
higher reproductive success on set-asides than on
intensively managed cereal crop fields. However,
there is a considerable variation between areas
in the reproductive success of Skylarks on cereal
crops and set-asides. Donald et al. (2002) found a
significantly higher nest survival on cereal crops
than set-asides and grasslands, and a higher pro-
duction of young on cereal crops than set-asides
and grasslands. Possible causes to these differences
between areas are differences in vegetation struc-
ture and nest camouflage, densities of nest preda-
tors, or specialisation on nest predation by preda-
tors (Donald et al. 2002).

The present study found that cutting signifi-
cantly decreased reproductive success on organic
set-asides. The artificial nest experiment suggests
that more than half of the artificial nests (mean 56.5
%) were destroyed during the two cutting periods,
and that cutting resulted in increased nest predation
risks on surviving nests. In line with this, delayed
cutting (15 June) resulted in significantly higher
reproductive success than cutting at normal time.
However, the mean number of fledged broods per
territory only increased from 0.42 to 0.52. A further
delay in cutting time would probably have slightly
increased reproductive success. The number of
fledged broods on uncut arable fields (Figure 2) de-
creased rapidly after 20 June, in a similar pattern as
on the fields with delayed cutting, suggesting that
other factors also influenced reproductive success.
Comparable studies on organic set-asides are lack-
ing, but earlier studies on leys have found that the
reproductive success of Skylarks is strongly affect-
ed by mowing (Schldpfer 1988, Jenny 1990). Jenny
(1990) found that 98% of the nests were destroyed
due to mowing of leys. Leys are cut more frequently
than organic set-asides (every 3—4 weeks compared
with every 4-6 weeks), and their cutting height is
probably lower. Poulsen & Sotherton (1992) found
that nest survival was higher on set-asides with 12-
cm cutting height than on fields with 5-cm cutting
height.

Early cutting had the strongest negative effects
on Skylarks breeding on organic fields with sparse

vegetation cover, suggesting that vegetation cover
influenced reproductive success on organic set-
asides. Vegetation growth on the organic set-asides
was fast. Vegetation height increased from 9 cm in
early May to 45 cm in mid June (Kvarnbéck et al.
2006). Similarly, vegetation cover increased from
49% to 83% during the same period. Thus, less
dense vegetation or unsown patches might be bene-
ficial on organic set-asides, which is also indicated
by the large number of late fledged broods (relay-
ings after cutting) on organic set-asides cut at nor-
mal time. A potential problem on fields with dense
vegetation is impaired conditions for foraging and
decreased food availability despite high abundance
of food (Oddeskaer et al. 1997). In experiments,
gaps in the vegetation have been shown to increase
Skylark density (Oddeskaer et al. 1997), and to
give opportunities for several breeding attempts.
Similarly, unsown patches in autumn-sown cereal
crops improved reproductive success of Skylarks
(Donald & Morris, 2005).

Conclusion and management recommendations

Skylark densities were strongly associated with
landscape composition. Thus, different manage-
ment regimes, such as cutting of organic set-asides,
affect larger numbers of Skylarks in open land-
scapes than in mosaic landscapes. Delayed cutting
improved reproductive success, but reproductive
success was on average still lower than on stubble
fields. An alternative to save nests would be to cut
after the breeding season, but this would delay cut-
ting until ca. 20 July, and many breeding attempts
would probably fail anyway due to the dense and
tall vegetation. Possibilities of increasing reproduc-
tive success would be better if less dense vegetation
(or unsown patches) was combined with a delayed
cutting. The date when cutting can be recommend-
ed can be seen as a trade-off between failures due
to cutting and growing vegetation. We suggest 20
June as a reasonable compromise in south-central
Sweden on fields with an average vegetation den-
sity and moderate weed problems.
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Sammanfattning

Moderniseringen av jordbruket i vdstra Europa har
haft stora negativa effekter pa biologisk mangfald.
Ménga jordbruksfaglar har minskat kraftigt 1 an-
tal (Tucker & Heath 1994, Fuller et al. 1995, Siri-
wardena et al. 1998), ocksa i Sverige (Robertson
& Berg 1992, Wretenberg et al. 2006). Atgérder
som Okad areal trdda, restaurering av dngs- och
betesmarker, odling av nya grodor (t.ex. Salix) har
bidragit till att stoppa utarmningen av jordbruks-
landskapet (Statistics Sweden 1975-2005).

Aven arealen ekologisk odling har 6kat och i
Sverige var andelen ekologisk odling 6,7% éar 2004
(Statistics Sweden 2005). Generellt tycks effekten
av ekologisk odling pa biologisk méangfald vara po-
sitiv 1 intensivt brukade landskap, medan effekten
ar liten 1 heterogena landskap med méanga olika ha-
bitat (Weibull et al. 2000, Bengtsson et al. 2005).
En skillnad mellan konventionell och ekologisk od-
ling dr att mekanisk ogrisbekdmpning, kultivering,
slatter och andra “storningar” sker oftare ekologisk
odling. Exempelvis kan tidpunkt och frekvens av
slatter pa ekologiska tridor (insdédda med klover
och gris for grongoddsling) forvéntas ha stor ef-
fekt pa markhickande faglar som sanglarkan. De
flesta ekologiska odlare i Mellansverige slar sina
grongddslingstridor i slutet av maj och borjan av
juni for att forhindra etablering av ogrds och 6ka
tillvixten av de insddda grodorna. Malséttningen
med denna studie var att underséka betydelsen
av grongddslingstrador som hickningsbiotop for
sanglirka genom att (i) undersoka vilka faktorer
som var relaterade till titheten av sangldrka, (ii)
jamfora reproduktionsframgang (flygga kullar per
par) pa grongddslingstrador med normal sléttertid
(ca. 1 juni) och senarelagd slétter (ca. 15 juni) och
(iii) utvdrdera vilka faktorer som paverkar bofor-
luster pa grund av slatter och predation genom att
anvénda konstgjorda sangliarkebon.

Metoder

Trettioen falt (18 falt 2004 och 13 nya falt 2005)
inom 50 km avstand fran Uppsala ingick i under-
sokningen. Sexton av dessa slattrades vid normal
tidpunkt (1 juni) och 15 fdlt slattrades senare dn
normalt (15 juni). Trettio av dessa falt var lokali-
serad parvis (ett med normal sléttertid och ett med
sen slattertid) inom undersékningsomradet.

Filten inventerades med avseende pé sanglarkor
med hjilp av revirkartering (Bibby et al. 1992) 67
génger under perioden 25 april-24 maj. Reviren
genomsoktes sedan efter flygga ungar vid 67 till-
fallen och reproduktionsframgangen uppskattades
som antalet flygga kullar (minst en flygg unge)
per revir. Forutom sléttertid sa ingick landskaps-
sammansittning (andel skog inom 300 m fran
faltkanten), vegetationsh6jd (15 maj) och vegeta-
tionstidckning (10% intervall, 15 juni), eftersom
landskapssammansittning och vegetationsstruktur
tidigare visat sig ha stor effekt pa forekomsten av
sanglarka (Fuller et al. 1997, Piha et al. 2003, Wil-
son et al. 1997, Chamberlain et al. 1999, Donald
et al. 2001).

2004 genomfordes ett experiment med konst-
gjorda sénglarkebon pa 19 filt med ekologisk
grongddslingstrdda. Konstgjorda sanglarkebon (tvd
dgg av plasticin med samma storlek, 21,6+0.07 x
16,2+0.06 mm, och firg som sanglédrkedgg och ett
dgg av japansk vaktel Coturnix japonica lades ut
i tre 11-dagars perioder med start 3—6 maj, 2028
maj och 810 juni. Effekter av bopredation stude-
rades under alla tre perioderna, medan effekter av
slatter studerades under period 2 och period 3. Fem
bon (3—4 cm djupa, 8-10 cm breda) placerades ut
pa varje falt (minst 30 m fran filtkant, 60 m fran
nirmaste trdd och 25 m fran ndrmaste konstgjorda
bo). Bon klassificerades som prederade nir dggen
var forsvunna eller om plasticiniggen hade mér-
ken av predatorer (som identifierades nér det var
mébijligt). Overkdérda bon och bon helt tickta av
avslagen vegetation klassificerades som forstorda
pa grund av slatter.

Resultat

En analys av titheten av sénglirka pa grongdods-
lingstrddorna visade att titheten var negativt korre-
lerad till andel skog inom 300 m (t=—9,1; p<0,001)
och till vegetationens tickningsgrad (t=—4,0;
p<0,001). Séangldrkorna féredrog grongddslings-
trddor i 6ppna landskap och fdlt med (fér denna
flttyp) gles vegetation.

En parvis jimforelse av antalet flygga kullar per
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revir pa 30 ekologiska grongddslingstriador visade
en signifikant bittre reproduktion (parat t-test,
df=14, t=—2,14, p=0,05) pa félt med fordrdjd slat-
ter (meantSE=0,52+0,09) 4n pa filt med slatter
vid normal tidpunkt (mean+SE=0,42+0,08). Kul-
larna blev flygga mellan 16 maj och 26 juli, med en
topp under de tre forsta veckorna av juni (Figur 2),
dven om det var stor skillnad de tva dren.

Mer én hilften (medel 56%) av alla konstgjorda
bon forstérdes under slatter. Andelen forstdrda bon
skiljde sig inte signifikant mellan normal och sen
slatter. Den dagliga predationsrisken uppskattades
till 3,340,4% under hela perioden. Bopredationsris-
ken var signifikant hogre pa félt med 1ag vegetation
(p=0,004) och vegetationsvolym (p=0,04, linjar
regression, F=5,7; R2=0,64; P=0,041). Predations-
risken pé oslattrade filt minskade under perioden,
men predationsrisken pé slattrade fdlt skiljde inte
mellan perioder (Figur 3), vilket indikerar att slat-
ter ocksé kan ha 6kat bopredationsrisken pa grund
av ldagre vegetation. Av 285 bon var 111 (39%) pre-
derade. Krakfaglar identifierades som predatorer i
35 fall (31.5%), grivlig eller rdv i 4 fall (3,6%),
medan predatorn var okédnd i 49 fall (44,5%).

Diskussion

Undersokningen har visat att tatheten av sangléarka
var relativt hog pa de ekologiska grongddslings-
tridorna och jimforbar med téitheter pd stubbakrar
(Kvarnbidck et al. 2006). De flesta andra arter var
sdllsynta pa tridorna. Den nést vanligaste arten var
dngspiplarka (0,05 revir/ha). Dessutom forekom
vaktel (0,02 revir/ha) pa fem grongddslingstrador,
men inte pa de andra falttyperna (Kvarnbick et al.
20006).

Tatheten av sangldrka var negativt korrelerad till
vegetationshdjd och till vegetationens ticknings-
grad. Sanglarkor foredrar vegetation av interme-
didr hojd (15—60 cm), men den prefererade hojden
skiljer mellan undersékningar och falttyper (Wil-
son et al. 1997, Chamberlain et al. 1999, Donald et

40

al. 2001, Toepfer & Stubbe 2001, Eraud & Boutin
2002), Klovervegetationen pa manga tridor blev
tit och tickte marken i forsta veckan av juni, vilket
troligen gjorde det svart for sanglérkorna att hitta
Oppna omraden for f6dosok, och ménga sanglarkor
Overgav félten 1 mitten av juni. Tdtheten av sing-
larka paverkades ocksa starkt av det omgivande
landskapets sammansittning (Figur 1), vilket dven
visats 1 andra studier (Fuller et al. 1997, Wilson et
al. 1997, Petersen 1998, Chamberlain & Gregory
1999, Piha et al. 2003). En trolig orsak till att sang-
larkan, och flera andra arter (Berg 2002) undviker
skogskanter och skogsdominerade landskap é&r
okad bopredation ndra skogskanter (Meller 1989,
Andrén 1995).

Reproduktionsframgéngen var intermedidr pa
grongddslingstrddorna, 1dg i sddesdkrar (Kvarn-
bick et al. 2006) och hog pa stubbédkrar (Kvarn-
bick et al. 2006) i samma omrade. Vissa andra stu-
dier har ocksé funnit hogre reproduktionsframgang
pa trador &n pa intensivt skotta sidesakrar (Wilson
et al. 1997, Poulsen et al. 1998), men andra studier
visar motsatt resultat (Donald et al. 2002). Orsaker
till dessa skillnader &r troligen skillnader i vege-
tationsstruktur, bokamouflage och predatorfaunan
mellan olika undersdkningar.

Denna undersdkning har visat att slatter mins-
kade reproduktionsframgangen pd de ekologiska
grongddslingstrddorna. 52% av de artificiella bona
forstérdes under slatter och senare slatter resulte-
rade i signifikant béttre reproduktionsframgang.
Skillnaden i andelen flygga kullar mellan normal
och sen slatter var bara 0,1 kull/ revir och en for-
skjutning av slattertidpunkten som ar ldngre an 15
dagar skulle troligen ytterligare forbdttra repro-
duktionsframgangen. Vi foreslar 20 juni som en
kompromiss mellan att skapa bra forhallanden for
sanglarkan och att motverka etablering av ogris
och gynna produktionen av gréngddslingsmassa.
Vidare skulle troligen en mindre tit vegetation, el-
ler osadda mindre partier, pa trddorna vara positiv
for sanglarkan (Oddeskaer et al. 1997).





