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Long-term changes in the population of the Aquatic
Warbler Acrocephalus paludicola in Poleski National Park
(Eastern Poland) in the context of extensive agridwral use

Wieloletnie zmiany liczebrimi wodniczkiAcrocephalus paludicola
w Poleskim Parku Narodowym (wschodnia Polska) wiédggie ekstensywnego
uzytkowania rolniczego

Summary. The aim of the work is to analyse changes in ibe af the population of the Aquatic
Warbler Acrocephalus paludicolan the context of extensive agricultural use of Ba@ubnow
(Bubnéw Marsh) and Bagno Staw (Staw Marsh) in Pollsitional Park. Between the years 2007
and 2009 the population of the Aquatic Warbler s@msll and amounted to only 172—-182 singing
males ¢J). Since 2011 there has been a growth in the ditleeopopulation, which has reached
351-3894 3. The surface area of extensive use of the AqWtitbler’s habitat was variable and
comprised between 11.3 ha in 2002 and 537.7 h#14.2The Aquatic Warbler population in
Poleski National Park is one of the most importaatldwide, and one of the key ones in Poland
and the EU; therefore, it is essential to mainisiextensive use at the level of at least 300+&00
On the other hand, the population of over 209, i.e. about 2% of the global population, should
be considered as ‘minimally safe’.
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INTRODUCTION

In the 20" century the size of the global population of thguAtic WarblerAcro-
cephalus paludicolalecreased by over 90%. As a result this bird hasrbe not only
the rarest migratory bird in Europe, but also @glly endangered species (VU category
— Vulnerable) with a relatively high risk of extiian [Aquatic Warbler Conservation
Team 1999, Flade and Lachmann 2008, BirdLife Irggomal 2013, IUCN 2013]. In the
1990'’s the size of the global population was esthaat 135062100033 [Aquatic
Warbler Conservation Team 1999]. By the year 2@08,number had decreased to the
level of 126061700043, and the present state of the global populativeaks a further
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decrease to 105604200 3J [Flade and Lachmann 2008]. This species breeds in
merely 40 sites worldwide situated in 6 countri@ger 90% of the existing global popu-
lation inhabits only 3 countries: Belarus, Ukraimed Poland. Belarus is inhabited by
584043 (about 40% of the global population); Ukrainé8506-4000 3¢ (about 30%
of the global population), and Polan@706-34604 3 (about 25% of the global popula-
tion) [Flade and Lachmann 2008]. Moreover, in Egrgmall populations that are be-
coming extinct are encountered also in Germanydg-land Lachmann 2008]. The
Aquatic Warbler has stopped nesting in Latvia anthgéry within the last few years
(Z. Végvari — unpublished materials). This birdaisnigratory species, and during the
migration to winter habitats it was recorded in ldodl, Belgium, France, Spain, Portugal
and Morocco, as well as Great Britain and Bulgdtisinters in West Africa — Senegal,
Mauretania and Mali [Flade and Lachmann 2008, Atest al. 2001, Jiguett al. 2011,
Poludaet al. 2012].

The Agquatic Warbler has been the object of numereasarch papers [e.g. Dyrcz
and Zdunek 1993, Dyrat al. 2004, Kozulinet al. 2004, Vergeichik and Kozulin 2006,
Tannebergeet al. 2008, 2009, 2010, 2013, Oppalal. 2011, Fladeet al. 2011, Dyrcz
et al. 2011, Buchanaet al. 2011, Kubackaet al. 2014, Grzywaczewsket al. 2014a,
2014b, Oppekt al. 2014]; yet, there are few works devoted to curteemids in the size
of the population of this species worldwide [AquafVarbler Conservation Team 1999,
Kozulin and Flade 1999, Flade and Lachmann 2008Juding Poland [Piotrowsket al.
1990, Dyrcz and Czeraszkiewicz 1993, Piotrowska0200omiatof and Stawarczyk
2003, Sikoraet al. 2007, Wojciaket al. 2005, Zadag 2012].

Poleski National Park is one of the 12 most impurtaeeding sites for the Aquatic
Warbler in the world [Flade and Lachmann 2008]. 8femeously, it is one of the key
areas for the breeding population in Poland andEtHgWilk et al. 2010]. Such is the
significance for the Aquatic Warbler of the opew Ipeatlands of Poleski National Park
that an analysis is required of the change in itee a&f the population of this endangered
bird species, which is becoming extinct. The stadyed to analyse the changes in the
size of the Aquatic Warbler population in the comtef extensive agricultural use at
Bubnéw Marsh and Staw Marsh.

STUDY AREA AND METHODS

The study was carried out at Bubnéw Marsh and $fiansh, which are the Natura
2000 area (area code: PLB060001) and a part oEKdWational Park (fig. 2). The park
is located in eastern Poland, and in terms of adtnitive division it belongs to the
Lubelskie region. In terms of physiography the tawaof the park is as follows: Prov-
ince: East Baltic-Belarusian Lowlands; Sub-provirieelesie; Macro-region: West Pole-
sie; Meso-region: ¢czna-Wiodawa Lakeland). The area’s climate is grilted most of
all by masses of polar-and-sea and polar-and-cemtéh air. Precipitation, which has
a direct influence on the Aquatic Warbler’s bregdiite, runs at about 275 mm. Summer
rainfalls prevail, which in July reach the maximuevel of 76-83 mm. The average
number of days with rainfall or snowfall in thissaramounts to about 150. Moreover, the
average annual temperature amounts to 7.3°C witlvadg being the coldest month
(4.1°C on average), and July the hottest one (17@t@verage) [Kondracki 1998,
Kaszewski 2002, www.poleskipn.pl].
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The level of groundwater was variable both in patér months and consecutive
years (changes in water level were defined on #séshof changes in groundwater level
on a piezometer mounted on the eastern part of @ubarsh, near the village of
Karczunek— 51°21'22,1N, 23°19'02,4"E). The highest groundwdateel is reached
(according to the data for the years 2a0®14) in April (6.4 cm on average) and May
(9.8 cm on average). In the following months theugidwater level lowered and reached
the following averages: June — 13.2 cm, July — Tm8and August — 20.5 cm (table 1)
(Poleski Park Narodowy — unpublished materials).

Table 1. Changes in groundwater level on Bubnéw Mbettveen 2009 and 201dn the basis
of data from hydrological monitoring conducted lyld3ki National Park)

Tabela 1. Zmiany poziomu wdd gruntowych na Bagnibri®w w latach 2009—20Xdpracowano

na podstawie danych z monitoringu hydrologicznegevadzonego przez Poleski Park Narodowy)

mggg‘c 2009 | 2010 | 2011| 2012| 2013 2014 avi?ggifeld‘:ﬂa
v 13 8 3 5 9 6 6.4
Y, 13 9 11 11 3 4 9.8
VI 11 11 37 11 2 ) 13.2
VI 7 10 16 55 10 7 17.8
VIl 2 12 2 66 40 5 20.5

The density of singing males! ) is positively correlated with the number of fe-
males and the density of nests. That is why thenttog of singing males is an appro-
priate index and a simple tool in monitoring theplation, including the effectiveness
of efforts connected with active protection of thguatic Warbler's habitats [Kubacka
et al. 2014]. Field research was conducted according @thadology suggested by
Dyrcz and Krogulec [2009] in the years 2007, 20@®11, 2012, 2013 and 2014. Each
year, one count was carried out of the whole ofAheatic Warbler's breeding habi-
tats only on Bubnéw Marsh and Staw Marsh (fig.ligldrinspections were made be-
tween 28 May and 18 June, during the first hatching of the Aquatic War. They
could exceptionally be complemented by additionapections made until the turn of
June and July. The counting was carried out betwegd and 9.30 p.m., i.e. about an
hour or an hour and a half before, and half an laftar sunset, when the singing ac-
tivity of males is the highest. A group ofB people moved within a distance of-50
metres on mapped out routes and counted the siriyugtic Warbler males. Each
observer was equipped with a GPS receiver whichesketo determine the geographic
coordinates of particular singing males. For corigear, data published in the 1980's
and 1990’s for this area were taken into considengtPiotrowskaet al. 1990, Dyrcz
and Czeraszkiewicz 1993, Piotrowska 2000].



4 G. GRZYWACZEWSKI

RESULTS

1. Changes in population in Poleski National Park

At the beginning of the Zcentury, the Aquatic Warbler of Poleski Nationalre
inhabited only two fen mires: Bubnéw Marsh and Skaarsh (fig. 1) The Aquatic War-
bler population between the years 2007 and 2009levasand amounted to 17282
43, Since 2011 there has been a growth in the nuwoiotie population up to the level
of 351-389 3 (table 2). The smallest number on Bubnéw Marsh meed in 2009 —
13143 and 2007 — 134 3. Since 2011 there has been a growth in the nuofbgng-
ing males on this fen mire, and in 2014, 355 were noted (which is the highest number
noted within the last 25 years). On Staw Marshwbeh 2004 and 2005, 5805 &3
were noted. From that time, the number of malesiesth decreasing until 2011, when only
19 43 were noted. Since 2012 the population has incteaséo 3444 33 (table 2).
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Fig. 1. Distribution of Aquatic Warbler’s breedihgbitats on Bubnéw Marsh and Staw Marsh
in Poleski National Park at the beginning of th& 2éntury; BB — Bubnéw Marsh, BS — Staw
Marsh, 1 — Forrest; 2 — Poleski National Park fienst 3 — main roads, 4 — local roads,

5 — lake/pool, 6 — village, 7 — Aquatic Warbler daleng site
Rys. 1. Rozmieszczenie siedliggbwych wodniczki na Bagnie Bubndw i Bagnie Staw w Pole
skim Parku Narodowym na pagku XXI w.; BB — Bagno Bubnéw, BS — Bagno Staw, 1 — lasy,
2 — granica Poleskiego Parku Narodowego, 3 — gtdinogi, 4 — lokalne drogi, 5 — jezioro/rozlewisko
wody, 6 — wsie, 7 — siedliskegowe wodniczki
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Table. 2. The dynamics of the population of the &guWarbler singing males’(3) on Bubnow
Marsh and Staw Marsh in Poleski National Park bem2004 and 2014
Tabela 2. Dynamika liczebkai $piewapcych samcowd 3') wodniczki na Bagnie Bubnéw
i Bagnie Staw w Poleskim Parku Narodowym w latac6422014

Year BubnéwMarsh Staw Marsh Poleski National Park total
Rok Bagno Bubnow Bagno Staw Poleski Park Narodowy razem
2004 105
2005 55
2006 59
2007 137 45 182
2008 35
2009 131 41 172
2010 26
2011 212 19 231
2012 254 43 297
2013 307 44 351
2014 355 34 389
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Fig. 2. The Significance of Bubnéw Marsh and Staard¥i for the Aquatic Warbler in Poleski National
Park (data from the year 1988 — Piotrowskal. 1990, data from the year 1997 — Piotrowska 2000);
—@®=— Bubnéw Marsh;B- Staw Marsh
Rys. 2. Znaczenie Bagna Bubnow i Bagna Staw dla wokinicPoleskim Parku Narodowym
(dane z 1988 r. — Piotrowskaal. 1990, dane z 1997 r. — Piotrowska 2068®— Bagno Bubnéw,
-l- Bagno Staw
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Until 2009, Staw Marsh was inhabited by over 20%ofeski National Park’s popu-
lation. Within the latest 4 years, the number hesreiased and at present, less than 15%
of the Park’s population inhabits this marsh (8y. The population number of the Pole-
ski National Park Aquatic Warbler has increasedesi®011 to the level of over 2007,

i.e. about 2% of the global population; such a nenghould be considered to be ‘mini-
mally safe’.

2. The effect of extensive agricultural use

The area of extensive use of the Aquatic Warblbkdbitat was variable and ex-
tended between 11.3 ha in 2002 and 537.7 ha in.2Bé#veen the years 2002 and
2012, each year an average of 50 ha of the AqWsltichler's breeding habitat was
exploited (fig. 3).The greatest part of the land (>500 ha) was exgddibhrough mow-
ing the sedgeCarex sp., the saw sedg€ladium mariscusand the common reed
Phragmites australisThese activities were done with the use of snésvoa August
and September. The mown biomass was removed oldr#egling habitat. This usage
was applied in the years 2013 and 2014. The longesod of using the habitat (be-
tween the years 1998 and 2001) was for the purpbe®wing the reed, cutting down
shrubs, tree saplings and suckers. Once, in 198@ hroke out, which caused 100 ha
of the peatland to be burnt.
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Fig. 3. Extensive use of Bubnow Marsh and Staw Margboleski National Park
(W. Raduj — Poleski National Park — unpublished data
Rys. 3. Ekstensywnezytkowanie Bagna Bubndw i Bagna Staw w Poleskim Paraotibwym
(W. Raduj — Poleski Park Narodowy — dane niepubikmya
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DISCUSSION

According to various authors, in the®2dentury the population of the Aquatic War-
bler in Poland was estimated differently: 299950 53 [Tomiatoj¢ and Stawarczyk
2003], 28003000 43 [Sidto et al. 2004], 340635503 3 [Sikoraet al. 2007], 2706
3460 [Flade and Lachmann 2008]. Despite thesetdliiffierences, the Aquatic Warbler
population in Poland seems to be stable, as ityehe 2012, as a result of a precise na-
tionwide survey, 3256 3 were estimated [Zaalg 2012].

Over 90% of the national population inhabits eastoland, especially two regions:
the Biebrza Valley (267E'Jd — over 80% of national population, about 20% of glob
population) and the Polish part of the Polesieae@#947 3 — 15% of national population,
4% of global population) [Zadg 2012]. In the Polesie region, the highest nunabehe
Aquatic Warbler is encountered in Poleski NatioRark on Bubnéw Marsh and Staw
Marsh (29733 — 9% of national population, 2% of global populajigdadmng 2012].
Agquatic Warbler had not been discovered in this anatil the late 1980’s, before Poleski
National Park was established [Piotrowskal. 1990, Piotrowska 2000]. It was a period of
the first, and simultaneously the highest sizeneffopulation — in 1998, 3403 was noted
on Bubnéw Marsh, and 993 on Staw Marsh. The total number for this periodanted
to 43033 (fig. 5) [Piotrowskaet al. 1990, Dyrcz and Czeraszkewicz 1993, Piotrowska
2000]. In 1997, when Poleski National Park alreexigted, the number lowered down to
24033 — on Bubnéw Marsh there were 129, and on the Staw Marsh 13 From this
time, for almost 15 years the population was deinmgaand the lowest level of the popula-
tion in the history of the research on the Aquidiarbler in this area was reached in 2009,
when only 17233 were noted. Since 2011 an increase in the popnlétas been noted
(fig. 4). The decrease may have been caused by reasgns, such as: channeling ground-
water and surface water in the period of breeding;high a water level above the ground
(>10 cm), succession of reeds, shrubs and treednfthe period of breeding; abandoning
extensive mowing and pasturing; intensifying extensnowing and pasturing; changes in
habitats in the places of migration and winteriagy] Dyrcz and Zdunek 1993, Dyrcz and
Czeraszkewicz 1993, Dyret al. 2004, Kozulinet al. 2004, Vergeichik and Kozulin 2006,
Tannebergeet al. 2008, 2009, 2010, 2013, Jigwstal. 2011, Oppekt al. 2011, Flade
et al. 2011, Dyrczet al. 2011, Buchanaet al. 2011, Poludat al. 2012, Grzywaczewski
et al.2014a, Kubackat al.2014].

One of the most important methods of an activeqatain of the Aquatic Warbler’s
breeding habitats is the mowing. This way of mangdihe breeding habitat is a principal
and effective tool of controlling the successionreéds, shrubs and trees [Flade and
Lachmann 2008, Tannebergaral. 2009, Lachmanet al. 2010, Kubackaet al. 2014].
Moreover, the number of singing males is positivayrelated with the density of nests;
therefore, males are a good index of the effectigerof mowing as a method of an active
protection of the Aquatic Warbler’s habitats [Kukaet al.2014]. Through mowing, the
quality of the Aquatic Warbler's breeding habitatproves [Kloskowski and Krogulec
1999, Tannebergest al. 2009, Kubackaet al. 2014]. However, in the first year after
mowing the value decreases due to changes in thetateon structure, similarly to
a situation when a fire takes place [Kloskowski dtrdgulec 1999, Grzywaczewski
et al. 2014a]. Yet, in the second year the flora regeasrand the habitat value increases
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[Kloskowski and Krogulec 1999, Kubacla al. 2014]. Therefore, it is recommended
that the areas of the Aquatic Warbler’s breedinigitags should not be mown more fre-
quently than every second year, aftel’ Beptember [Kubackat al. 2014]. Moreover,
mowing ensures the availability of a high-qualigbftat, which is indexed by the density
of nests, the number of which increases in therskbgear after mowing. The growth in
the density of nests is connected with the vegetatgeneration and the appearance of
a layer of litter, where females build nests. Aar@ase in the number of nests increases
the productivity of chicks, which in turn reinfoscéhe species population [Kubaakizal.
2014]. In Poleski National Park activities have béaken for many years to actively
protect the Aquatic Warbler’'s breeding habitat®tigh mowing plants and/or removing
shrubs, trees and their suckers. Since 2013, thennamea of the Aquatic Warbler's
reproduction has increased due to leasing the gsotm private people and companies
with the aim of their extensive agricultural uséisTresponded to the needs of active
protection of the Aquatic Warbler's breeding hahitmd funds for these activities were
obtained from the Agro-environmental programme.sThi turn, resulted in the growth
in the species population. The population of theudes Warbler in Poleski National
Park is one of the most important worldwide, natimie and in the EU; therefore, it is
essential to maintain the extensive use at the that least 308500 ha.
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Fig. 4. Population dynamic of Aquatic Warbler pagdidn in Poleski National Park between 1988
and 2014 (data from 1988 — Piotrowsaal. 1990, data from 1997 — Piotrowska 2000);
® Bubndéw Marsh.A Staw Marshm total of Poleski National Park
Rys. 4. Zmiany liczebrioi wodniczki w Poleskim Parku Narodowym w latact8892014
(dane z 1988 r. — Piotrowska al. 1990, dane z 1997 r. — Piotrowska 20@Bagno Bubnow,
A Bagno StawP razem Poleski Park Narodowy
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A positive influence of mowing, not only in fen rag but also road shoulders was
proved in the case of the Skylattauda arvensisThis bird species obtained food and
built nests on road shoulders rather than the sodiog fields, and summer mowing had
a decisive influence on the number or distributsbthe birds [Laursen 1981]. However,
some data indicate that mowing has also negatieetsf especially in the case of cen-
tripetal method. This method contributed to anéase in a mortality rate of the Corn-
crakeCrex crexchicks. A change in time and the method of moviirig centrifugal led
to an increase in chicks' survivability. Similartg the peat bogs in Poleski National
Park, a programme of the Corncrake protection wabksed in Great Britain and Ireland;
it was connected with payments for farmers as cosgteon for the delayed meadow
mowing [Greenet al. 1997]. However, one should take into considerathmat active
protection should be conducted extensively as ntensification of agriculture leads to
a decrease in the size of the population of mard/dpecies [Newton 2004]. A growth in
agricultural intensification on permanent grasstaddpends inter alia on an increase in
chemical fertilizers used and animal stock, whiebuits in lowering the usefulness of
these lands as breeding habitats of birds [Vickesl. 2001].
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Streszczenie.Celem pracy byla analiza zmian liczeboiopopulacji wodniczki w konteicie
ekstensywnego aytkowania rolniczego na Bagnie Bubnéw i Bagnie StawPwaleskim Parku
Narodowym. Liczebn& wodniczki w latach 2007—2009 byta niska i wynio$#2—182piewaj-
cych samcéwd ). Od 2011 r. nagpit wzrost do poziomu 351-38943. Powierzchnia eksten-
sywnego aytkowania siedliska wodniczki byta zmienna i zawatarse w przedziale od 11,3 ha w
2002 r. do 537,7 ha w 2014 r. Ponievgopulacja wodniczki w Poleskim Parku Narodowynt jes
jedm z najwaniejszych nawiecie, a Poleski Park jednym z kluczowych obszadievpopulacji
legowej w Polsce i Unii Europejskiej,asttez istotne jest utrzymanie rozpatego ekstensywnego
uzytkowania na poziomie co najmniej 300-500 ha. Nastliczebné¢ spiewapcych samcow
>200 — tj. okoto 2% populac§iwiatowej — naley uzna za ,minimalnie bezpieca.

Stowa kluczowe:Acrocephalus paludicolavodniczka, liczebni $piewapcych samcow, Poleski
Park Narodowy



