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The study was carried out in a natural fen mire in the Biebrza River Valley (NE Poland).
Sedge Warblers avoided settling in an open sedge meadow: their territories were situated in

\y places overgrown with reed and bushes, often close to canals. Population density ranged from

10 to 24 pairs/10 ha. The majority of nests were built on tufts of sedges or small trees. Egg-
laying period lasted from 8 May to 22 June. Clutches contained 4-6 eggs (mean = 5.2) and
clutch size significantly decreased over the season. Nest losses were caused only by predation
and accounted for 14.8% (calculated with the Mayfield method). The average production of
fledglings per nest was 3.9 and per successful nest 4.6. The fledgling probability per egg was
77.6%.
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1. Introduction

The Sedge Warbler (Acrocephalus
schoenobaenus) has a broader ecological
niche and is more widespread than its
European congeners. However, data on
breeding biology and ecology of the
species are relatively scarce (Koskimies
1991). The goal of this study was help to
fill this gap and ascertain some basic para-
meters in the species’ natural habitat.
Additionally, the present paper includes a
comparison of some breeding statistics of
the Sedge Warbler with those of the
Aquatic Warbler (dcrocephalus paludico-
la), a sibling species with an uniparental
care that breeds sympatrically in the study
area.

2. Study area and methods

Data presented in the paper were collected
between April and July 1993 as part of a
study of breeding ecology and behaviour
in the genus Acrocephalus (Hatupka, in
prep.). Some preliminary research on rela-
tions between distribution of breeding
pairs and vegetation types were also car-
ried out in 1990 and 1991. The study area
was situated 5-6 km from the river in a
non-flooded zone. The area of about 70 ha
was controlled. However, breeding places
were concentrated mainly along water
canals (3.8 km long) and in patches of
sparse reedbeds (15 ha). The ground was
covered by tussocks of sedges with Carex
elata or, in some places, Carex appropin-
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quata as dominants. Marsh fern (Thelypte-
ris palustris), bog bean (Menyanthes trifo-
liata), marsh cinquefoil (Comarum palus-
tre) and mosses were also abundant. Edges
of the dam and canals as well as drier
places in the sedge meadow were over-
grown with small trees and bushes of
alder, willow and birch. Some places were
invaded by reed (Phragmites communis).

In total, 37 nests and 15 places with
newly fledged young (could be trapped by
hand) were found.

3. Results

3.1. Timing of the breeding season

The first male arrived on 23 April and
the first female on 2 May. On average,
females came about two weeks later than
males. The last male and last female
(new at the study area) were recorded,
respectively, on 28 May and 18 June

(Fig. 1).
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Fig. 1. Number of Sedge Warblers settling at
the study area in consecutive five-day periods.

The start of egg laying was recorded in
14 nests. In the remaining cases (nests and
places with newly fledged young), first
egg dates were estimated by ,.counting
back” (see below for data on the duration
of incubation and nestling period). Egg
laying started between 8 May and 22 June
(median=27 May). Distribution of dates of
clutch initiation is shown in Fig. 2.

Territories of early pairs were searched
for second nests (they are built within the
original territory or up to 50 m from the
first nest: Koskimies 1991, M. Borowiec

'pers. com.), but despite considerable

éffort, no nests were found. Clutches laid
in June (see Fig. 1) were either replace-
ment ones (1-2 days after the nest loss, the
female started to build a new nest) or
belonged to males that attracted a mate
after several weeks of persistent singing.

Incubation (hatching of most nestlings
was assigned as the first day of nestling
period) lasted 12-13 days (median=13,
n=13) and the young stayed in nest for 11-
13 days (median=12, n=20).
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Fig. 2. Distribution of first egg dates of Sedge
Warblers expressed as number of clutches (n =
45) commenced in consecutive five-day peri-
ods.
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3.2. Density of breeding pairs, charac-
teristics of nest patches and nest sites

Most pairs settled along a 3.8 km stretch
of canal making a density of 10.5 territo-
ries per 1 km. Two concentrations of nests
were situated in sparse reedbeds where the
population density was assessed, respec-
tively, at 12 and 24 pairs/10 ha.

Sedge Warblers avoided an open sedge
meadow. Nests were located close to water
(median=7 m, range=0-220 m, n=37; if not
stated otherwise, all statistics given in this
section refer to this sample), in places with
small trees and bushes (median=4.3 m from
the nearestbush/tree, range=0-50 m). A total
of 73% of nests were built among the reed
(density from 1 to 90 stems per m’, medi-
an=20, n=27 measurements). Water around
nests was a few centimetres deep, only a
few nests at the edges of canals were situ-
ated over water of more than 50 cm deep.

Nests were placed on tufts of sedges
(73% of nests) or low on small (up to 1.5
m high) trees or bushes (21.6%). A single
nest was built on the moss and another one
was supported mainly by reed stems. The
bottom of nest cup was 17-80 cm above
the water level (median=25.5 cm). Nests,
including those placed on trees, were cov-
ered mainly by sedges (50-130 cm high,
median=70 c¢m) which formed a kind of
roof above the nest and often contained
more dry blades than sedges in the vicini-
ty. Among other plant species that formed
nest cover the most common were: marsh
fern (47.2% of nests), marsh cinquefoil
(33.3%) and bog bean (11.1%).

3.3. Clutch size, breeding success and
production of fledglings

Average clutch size was 5.2 (s=0.60, n=19)
and clutches contained 6 (26.3%), S

(63.2%) or 4 (10.5%) eggs. Clutch size
decreased with the advancing breeding
season (Kendall’s correlation coefficient=-
0.401, p=0.013, n=19); in May average
clutch size was 5.4 and in June 4.7.

In 14 nests number of eggs was moni-
tored from the start of incubation.
Clutches laid in one nest (7.1% of all)
were taken by a predator. Partial losses
were recorded in 4 nests (30.8% of 13
nests that survived to hatching time). In
one (7.7%) nest, a single egg (1.5% of 67
eggs) fell out of the nest. In 4 nests
(30.8%) some eggs (6.0% of 67 eggs) did
not hatch (hatching failures were due to
some physiological defects: infertility or
death of embryos). Overall, 86.1% of 72
eggs observed from the beginning of incu-
bation period produced nestlings.

The fate of 18 broods was followed
from hatching to fledging. A single brood
(5.6%) of 5 nestlings was predated. Partial
losses were recorded in two broods (11.8%
of remaining 17 broods that survived to
fledging): in both, two nestlings died for
unknown reasons (4.7% of 86 chicks). In

“sum, 90.1% of 91 chicks successfully
fledged. Thus the probability per egg of
fledgling was 77.6% (0.861x0.901).

Total losses were caused only by pre-
dation: 10.8% of nests (n=37) were
destroyed (one during egg-laying, one dur-
ing incubation and two in the nestling
period). Following the Mayfield (1975)
method, 14.8% of nests failed to produce
fledglings (487 nest-days without losses, 3
nest-days with predation, breeding cycle
has 26 days). The failure rates of clutches
equalled 7.1% (176 nest-days without pre-
dation, 1 day with predation, 13 days of
exposure) and broods 8.0% (311 nest-days
without predation, 2 days with predation,
13 days of exposure). These did not differ
significantly (z=0.103, p>0.8).
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The average production of fledglings
per successful nest was 4.6 (s=0.97,
n=33). The number of fledglings per nest
decreased through the season, but not sig-
nificantly (Kendall’s correlation coeffi-
cient=-0.141, p=0.343, n=30). Conside-
ring that total failure rate was 14.8%, the
production of fledlgings per nest could be
estimated at 3.9 (0.852x4.6).

4, Discussion

Characteristics of the breeding habitat and
nest-sites reported in this study are quite
typical of the species, which was associat-
ed with areas of sedge, osier and reed beds
even by early authors (Howard 1907,
Witherby et al. 1943, Bannerman 1953,
Sokotowski 1958). Similar habitats, luxu-
riant, heterogeneous vegetation of differ-
ent types, often overgrown with reed, were
recorded by many authors (Catchpole
1972, Svenson 1978, Haland &
Byrkjeland 1982, Thomas 1984, Shennan
1985, Shennan 1986, Anselin & Meire
1989). Like elsewhere (Anselin & Meire
1989, Catchpole 1972, Thomas 1984,
Shennan 1985, Lewartowski & Piotrowska
1987) Sedge Warblers in the Biebrza
Valley avoided breeding in pure reed.

In contrast to Great Britain, where no
nests were placed over water (even though
most territories included parts of marsh-
land: Catchpole 1973, Thomas 1984),
nests located over water or wet ground has
been often reported from Central and
Northern Europe (Schiermann 1927,
Raitasuo 1958, Rogge 1959, Svensson
1978, Koskimies 1991, this study).
Similarly, nests located in sedges seem to
be common in Central and north-eastern
Europe (Schiermann 1927, Rogge 1959,

Raitasuo 1958, Koskimies 1991, this
study) whilst in western Europe nests are
generally built in vegetation associated
with drier places (e.g. bramble, willow
herb, nettle: Catchpole 1972, Catchpole
1973, Thomas 1984, Shennan 1985).

Breeding densities found in the study,
high in comparison with most passerines,
were similar both to those reported else-
where for the Sedge Warbler (e.g.
Eberhardt &  Mildenberger 1971,
Catchpole 1972, Sellin 1974, Thomas
1984, Lewartowski & Piotrowska 1987)
and to that found previously in this popu-
lation (Dyrcz et al. 1984, Dyrcz et al.
1985).

Data on clutch size and timing of egg
laying of the studied population fell
between those from western and north-
eastern Europe. In Great Britain (Bibby
1978) and Germany (Mildenberger 1984)
clutches contained on average, respective-
ly, 5.0 and 4.6 eggs, whereas in Estonia
and Finland clutch size accounted for 5.3
eggs per nest (Koskimies 1991). In Britain
and Germany the earliest clutches were
laid in late April (Bibby 1978,
Mildenberger 1984), in Lithuania in mid
May (Pukas 1986) while in northern
Europe at the end of May (Koskimies
1991, Malczievskij & Pukinskij 1983). On
average, in comparison with British popu-
lation (Bibby 1978), Sedge Warblers from
Biebrza initiated clutches about ten days
later. In Finland (Raitasuo 1958,
Koskimies 1981) and in Russia near
Petersburg (Malczievskij & Pukinskij
1983), peak of laying fell in mid June.

In comparison with other studied pop-
ulations (Raitasuo 1958, Catchpole 1970,
Catchpole 1972, Bibby 1978, Koskimies
1991) Sedge Warblers in the Biebrza
Valley suffered fewer losses, had greater
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nesting success and produced more fledg-
lings per nest. Only in Finland, in some
years, did nesting success reach 80%
(Koskimies 1991). The production of
fledglings per pair was higher than in
Finland, where it was 3.0 (Raitasuo 1958)
but lower than in Britain, where some
pairs reared two broods and produced 4.8
young (Bibby 1978). Contrary to Sedge
Warblers nesting elsewhere (Catchpole
1970, Bibby 1978, Rogge 1959,
Malczievskij & Pukinskij 1983), the only
cause of failures was predation and no
nests failed due to cuckoo parasitism, nest
abandonment, adverse weather or death of
all nestlings.

In the study area, the Sedge Warbler
and its congener, the Aquatic Warbler,
show different habitat preferences though
some nests are placed as close as a few
dozen meters apart. The Aquatic Warbler
selects fairly homogeneous habitat of an
open sedge meadow. The ecotone, where
sedges are mixed with reed, bushes and
some herbaceous plants, is occupied by
Sedge Warblers. Breeding statistics of
both species studied within the same plot
were slightly better for the Sedge Warbler.
In Aquatic Warblers, nest losses due to
predation accounted for 22.2% and total
losses 37.3% (Dyrcz & Zdunek 1993b).
Additionally, in 3 of 4 study years some
nests (1.3-6.1%) failed due to nestlings’
starvation (Dyrcz & Zdunek 1993b),
whereas in the Sedge Warbler such cases
were not observed. Aquatic Warblers pro-
duced on average 3.25 fledglings per nest.
However, as many Aquatic Warbler
females raise two broods (Dyrcz &
Zdunek 1993a), their production of fledg-
lings per season might be higher than that
of Sedge Warblers.
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Osszefoglalis

A foltos nadiposzata (Acrocephalus
schoenobaenus) koltés okologiaja a
Biebrza lapon (EK Lengyelorszag)

A vizsgilatot a kelet-lengyelorszdgi Biebrza
folyé volgyében levé mocsaras terileten vé-
geztiik. A foltos nadiposzaték elkertilték a nyilt
sdsos részeket, territoriumuk a nédas, bokros
helyeken volt, gyakran kbzel a csatornakhoz. A
populacié siirlisége 10-24 par volt 10 hektaron.
A fészkek tobbsége sds csomdkon, vagy kis fa-
kon volt. A tojasrakds majus 8 és junius 22 ko-
zott tortént. A fészekaljak 4-6 tojasbol alltak
(atlag: 5,2). A fészekaljméret szignifikansan
csOkkent a koltési szezon el6rehaladtival. Fé-
szekpusztulast csak predacié okozott, a meérté-
ke 14,8% volt (Mayfield médszerével szamol-
va). Az tlagos fibkaszam fészkenként 3,9 volt,
illetve 4,6 a sikeres fészkek esetében. A teljes,
tojdsra vonatkoztatott kirepiilési siker 77,6%
volt.

References

Anselin, A. & P. M. Meire. 1989. Habitat selection of
Sedge Warbler Acrocephalus schoenobaenus
(Linne, 1758) and Reed Warbler Acrocephalus
scirpaceus (Hermann, 1804) in small reedbeds. —
Annls. Soc. R. Zool. Belg. 119: 121-136.

Bannerman, D. A. 1953. The Birds of the British
Isles, vol. 1. — Oliver & Boyd, Edinburgh.

Bibby, C. J. 1978. Some breeding statistics of Reed
and Sedge Warblers. — Bird Study 25: 207-222.

Catchpole, C. K. 1970. Some aspects of behavioural
ecology in two Acrocephalus species. — PhD.
thesis, Univ. Nottingham, Typescript.

Catchpole, C. K. 1972. A comparative study of terri-
tory in Reed Warbler and Sedge Warbler. - J.
Zool. 166: 213-231.

Catchpole, C. K. 1973. Conditions of co-existence in
sympatric breeding populations of Acrocephalus
warblers. — J. Anim. Ecol. 42: 623-635.



14 ORNIS HUNGARICA 6:1-2 (1996)

Dyrez, A., Okulewicz, J. & J. Witkowski. 1985. Bird
communities on natural eutrophic fen mires in
the Biebrza river valley, NE Poland. -
Vogelwarte 33: 26-52.

Dyrcz, A., Okulewicz, J., Witkowski, I,
Jesionowski, J., Nawrocki, P. & A. Winiecki.
1984. Birds of fens in Biebrza Marshes. Faunistc
approach. — Acta Orn. 20: 1-108. (In Polish.)

Dyrcz, A. & W. Zdunek. 1993a. Breeding ecology of
the Aquatic Warbler Acrocephalus paludicola on
the Biebrza marshes, north-east Poland. — Ibis
135: 181-189.

Dyrcz, A. & W. Zdunek. 1993b. Breeding statistics of
the Aquatic Warbler Acrocephalus paludicola on
the Biebrza marshes, NE Poland. — J. Orn. 134:
317-323.

Eberhardt, D. & H. Mildenberger. 1971
Bestandsschwankungen einiger Brutvogel am
unteren Niederrhein. — Charadrius 7: 105-113.

Haland, A. & S. Byrkjeland. 1982. Distribution and
breeding habitat of the Sedge Warbler
Acrocephalus  schoenobaenus in  western
Norway. — Cinclus 5: 65-72.

Howard, H. E. 1907. The British Warblers. 2. — John
Murray, London.

Koskimies, P. 1991. Acrocephalus schoenobaenus
(Linnaeus 1758) - Schilfrohrsénger. In: Glutz v.
Blotzheim, U.N. (ed.). Handbuch der Vogel
Mitteleuropas. — AULA Verlag, Wiesbaden.

Lewartowski, Z. & M. Piotrowska. 1987. Breeding
birds in the vaey of the Narew river, Poand. —
Acta Orn. 23: 215-272. (In Polish.)

Malczievskij, A. C. & J. B. Pukinskij. 1983. Ptizi
Lieningradskoj Oblasti i sapriedzielnych tieri-
torii. —  lIzdatielstvo  Lieningradskovo
Univiersitieta, Lieningrad.

Mayfield, H. 1975. Suggestions for calculating nest
success. — Wilson Bull. 87: 456-466.

Mildenberger, H. 1984. Die Vogel des Rheinlandes 2.
— SDEE Diisseldorf.

Pukas, A. 1986. On breeding biology of warblers in
Ventes Ragas Ornithological Station. In: M.
Valjus (ed.): Ekologija ptiz Litowskoj SSR. -
Akad. Nauk. Litowskoj SSR, Wilnjus.

Raitasuo, K. 1958. Zur Brutbiologie des
Teichrohrsingers und des Schilfrohrsingers. —
Ornis Fenn. 35: 18-28.

Rogge, D. 1959. Beobachtungen und
Untersuchungen  zur  Brutbiologie  des
Schilfrohrsingers. — Examensarbeit, Pidagog.

Hochschule Potsdam, Typescript.

Schiermann, G. 1927. Zur Brutbiologie des
Schilfrohrsangers. - J. Orn. 75: 294-304.

Sellin, D. 1974. Avifaunistishe Notizen aus der
Ueckermiinder Heide. — Falke 21: 312-317.
Shennan, N. M. 1985. Relationships between mor-
phology and habitat selection by male Sedge
Warblers Acrocephalus schoenobaenus. -

Ringing and Migration 6: 97-102.

Shennan, N. M. 1986. Habitat and its influence on
pairing in the Sedge Warbler Acrocephalus
schoenobaenus. — Bird Study 33: 109.

Sokotowski, J. 1958. Ptaki ziem Polskich, vol. 1.
PWN, Warszawa.

Svensson, S. E. 1978. Territorial exclusion of
Acrocephalus schoenobaenus by A. scirpaceus in
reedbeds. — Oikos 30: 467-474.

Thomas, D. K. 1984. Aspects of habitat selection in
the Sedge Warbler. — Bird Study 31: 187-194.
Witherby, H. F., Jourdain, F. C. R, Ticehurst, N. F. &

B. W. Tucker. 1943. The Handbook of British
Birds, vol. 2. — Witherby, London.
Received: Dec 05 1996, accepted: Feb 17 1997.



