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ABSTRACT

The ornithofauna research of Bara Dvorina and Gajna pasture, both
open floodplains of the Sava River protected by the Croatian law, and a
part of Natura 2000 ecological network, was conducted monthly in 2021,
with 12 field visits at each site, which included breeding, migration, and
wintering seasons. A total of 138 bird species from 16 orders and 41
families were recorded: 120 at Bara Dvorina and 117 at Gajna pasture.
The orders Passeriformes (66), Charadriiformes (16), Anseriformes (12),
and Piciformes (7), as well as the families Anatidae (12), Scolopacidae
(10), Muscicapidae (9), and Fringilidae (8) accounted for the majority of
the recorded species. For each area, we furthermore calculated bird fre-
quency based on observations, and categorized them based on habitat
type, diet, population statuses, and the Red List categories. The main
contributors to the differences in ornithofauna between Bara Dvorina
and Gajna pasture are the level and the amount of water in depressions,
the size and management of pastures and grasslands, and the number
of mosaic plots. Bara Dvorina, which is larger in size and richer in wa-
ter, has a more mosaic and diverse habitat, so that the area hosts more
breeding, but also wintering and migratory birds, with greater fre-
quency of observation. On the other hand, the Gajna pasture has more
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typical grassland species due to its better land management. Further-
more, more uncommon and rare species were recorded at Gajna; this
indicates that this area is used as a stopover and feeding place for many
birds. 22 species at Bara Dvorina, and 25 at Gajna pasture are on the
Red List of Birds of Croatia, indicating that both areas are important for
birds. In the future, more detailed and species-specific studies should be
conducted. With proper land management, control of invasive species,
mowing, and flood regulation, the condition of both Bara Dvorina and
Gajna pasture could be improved.

Keywords: floodplains, Sava River, grasslands, pasture

INTRODUCTION

Floodplain areas are disturbance-dominated ecosystems with great biota and
habitat diversity (oxbows, ponds, seasonally flooded fields, and forests) that al-
ternate between terrestrial and aquatic phases (Warb et al. 1999, WaRrb et al. 2002).
The natural river flow regime is a fundamental component in their enormous di-
versity (Junk et al. 1989). Low water level causes the floodplain to be cut off from
the river, and develop its own biocenoses on land and in the remaining water
(Junk 1997). Many aquatic and semi-aquatic species, such as invertebrates, am-
phibians, fish, and birds, rely on these habitats for their feeding, breeding, migra-
tion, and life cycles, which are often timed to coincide with periodic flood pulses
(Horcerson et al. 2019). Human impacts such as river training and damming,
floodplain disconnection, pollution, the introduction of alien species, and inten-
sive forestry have dramatically altered the habitat conditions today (ScHINDLER et
al. 2016) and, in the future, they should be managed in a better way. The Ramsar
Convention supports the smart use of wetlands and their sustainability, with the
aim of preserving such essential habitats and stopping these negative actions
(Ramsar ConVENTION SECRETARIAT 2013). Floodplains are also part of the Natura
2000 ecological network, which is Europe’s most important conservation initia-
tive. The 1979 Bird Directive and the 1992 Habitat Directive are the two key direc-
tives governing Natura 2000 (Ma1orano et al. 2007).

The Sava River is a second major tributary of the Danube River, significant
for its intact floodplains and alluvial wetlands. The Sava River basin contains
Central Europe’s greatest complex of alluvial floodplain wetlands and lowland
forest complexes, shared among Slovenia, Croatia, Bosnia and Herzegovina, and
Serbia (ZinGsTra ef al. 2010). The Sava River basin contains 167 protected areas,
including six Ramsar sites, eight national parks, and numerous nationally im-
portant bird and plant areas, as well as Natura 2000 sites (KoMATINA & GROELJ
2015). The Lonjsko polje Nature Park, also a Ramsar site, is Croatia’s largest and
most important protected floodplain area in the central Sava basin, with roughly
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51,100 ha of floodplain ecosystem (Gucic et al. 2012). There are several floodplain
areas east of Lonjsko polje in the Brod — Posavina County: the Prasnik special
forest reserve, the Iva pasture, the Jelas ponds, Bara Dvorina and the Gajna pas-
ture (Pavici¢ 2011). This study was conducted at Bara Dvorina and the Gajna
pasture east of the city of Slavonski Brod, both open floodplains between the
Sava River and the dykes. In the study of Corine land cover changes in Croatia
it is detected that small areas of grasslands along the Sava River are transformed
in arable land (Rapovic et al. 2011). Comparing them to their historical use for
grazing and mowing, natural and semi-natural open ecosystems are nowadays
reduced and mostly degraded or abandoned (CrNOBRNJA-IsAILOVIC ef al. 2015).
The grasslands in both areas are used for cattle grazing. The cattle population has
declined over time, although the Slavonian Podolian cattle, a native cattle breed,
have lately been reintroduced (Muic et al. 2015). According to a study of alluvial
habitat usage (ScuNEIDER-JacoBY 2006), flooded pastures are the most important
habitats for bird diversity. The first systematic study of the ornithofauna of Bara
Dvorina was carried out in 2008 (LEskovar & Rapovi¢ 2009); however, no studies
have been carried out on the Gajna pasture. The aim of this research is to gather
new, relevant data on both sites and compare them to gain insight into the com-
position of bird groups and species in these two geographically close areas with
similar habitats, but different coverage, usage, and field conditions.

MATERIALS AND METHODS

The ornithofauna research of Bara Dvorina and Gajna pasture (Figure 1)
was conducted monthly in 2021, with 12 field visits at each site which included
breeding, migration, and wintering seasons of the birds. These areas are pro-
tected in the Republic of Croatia: Bara Dvorina as a special ornithological re-
serve, and Gajna as a significant landscape. Both of them form part of the Natura
2000 ecological network, with two common habitat types: 3130 Oligotrophic to
mesotrophic standing waters with vegetation of the Littorelletea uniflorae and/or
the Isoéto-Nanojuncetea; and 3150 Natural eutrophic lakes with Magnopotamion or
Hydrocharition. 6510 Lowland hay meadows (Alopecurus pratensis, Sanguisorba of-
ficinalis) are an additional habitat type for Bara Dvorina. Wet grassland is the
most common land type at Bara Dvorina (51.2%). Gajna is a typical Slavonian
flooded pasture, with the same dominant land type as Bara Dvorina, yet cover-
ing a larger surface (79.69%) (NaTurAa2000, NaTurRA2000a). The central coordinate
for these two Natura 2000 sites are 45.091000 N 18.139000 E for Bara Dvorina,
and 45.138893 N 18.224424 E for Gajna. The Bara Dvorina research area covers
roughly 430 ha, while the Gajna pasture stretches over approximately 290 ha.
Both research areas significantly overlap with the protected area’s boundaries.
Field visits were made in the morning, just after sunrise, during the greatest bird
activity.
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Figure 1. The location of research areas
Slika 1. Smjestaj istrazivanog podrutja

The main pond at Bara Dvorina was filled with water throughout the year,
but during the flooding, the water filled some of the depressions in the surround-
ing large grasslands. Grasslands are used for cattle grazing present throughout
the year. The wetland vegetation, such as sedges Carex sp., rushes Typha sp., and
Marsh iris Iris pseudacorus, have overtaken the pond’s edges, and an invasive spe-
cies, the False indigo-bush Amorpha fruticosa, is also widespread. The commu-
nity of White water lilies and Yelow water lilies (Nymphaeto - Nupharetum) can be
found in the water. The forest habitat is found in the southern part of the study
area near the Sava River, as well as in the northern part along the dyke.

Various elevations and depressions at the Gajna pasture, the largest of which
is Velika Gajna, were occasionally filled with water (Figure 2). During the dry
months, a specific mechanism allows the Gajna water to be filled from the Lateral
Canal connected with the Sava River. Domestic animals of traditional autochtho-
nous breeds, such as the Slavonian Podolian cattle and the Posavina horse, are
raised on a large grassland, which, like the cattle at Bara Dvorina, are present
throughout the research period. The transition from grasslands to bushy vegeta-
tion, as well as invasive plants such as the Common milkweed Ascplepias syriaca
and the False indigo Amorpha fruticosa are present along the edges of Gajna.
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Figure 2. Bara Dvorina (left) and Gajna (right). (Photo: Tomislav Mandir)

Slika 2. Bara Dvorina (lijevo) i Gajna (desno) (Foto: Tomislav Mandir)

During each field trip, an absolute count of bird species was made based on
visual and sound observations. As the species were recorded during one field
visit each month, we calculated their frequency. Species recorded 10-12 times
were identified as common (C), 6-9 times as fairly common (FC), 3-5 times as
uncommon (UC), and those recorded 1-2 times as rare (R). Population statuses
were determined for each species in the following categories: breeding (B), mi-
gratory (M), wintering (W), and feeding (F). The species are further categorized
into habitat groups based on where they were observed: floating vegetation and
water surface (WA), coastal vegetation (CV), grassland (GR), shrubs and bushes
(BU), and forest areas (FO). According to the observed type of diet on the field,
the species are divided into insectivores (I), omnivores (O), carnivores (CA), gra-
nivores (G), and herbivores (H). For each species, the Red List status was de-
termined according to the Croatian Red List of Birds (Turtis et al. 2013) with the
endangered categories: regionally extinct (RE), critically endangered (CR), en-
dangered (EN), nearly threatened (NT), vulnerable (VU), least concern (LC) and
unsuitable for assessment (NA). The Serensen similarity index was calculated
according to the formula: C = 2c / (a+b), where ¢ = number of species present in
both areas, a = number of species present at Bara Dvorina, b = number of species
present at Gajna. Scientific names and systematics are in accordance with the Dic-
tionary of Standard Croatian Bird Names (Zavop za ornrroLrocyu HAZU 2018).
The data on the recorded bird species have been entered into the online database
Observation (https://observation.org/). Some rare and interesting findings have
also been entered into Fauna.hr (https://www.fauna.hry/).
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RESULTS

A total of 138 bird species from 16 orders and 41 families were recorded dur-
ing the research of the Bara Dvorina and Gajna pasture in 2021. Out of this num-
ber, 120 species were recorded at Bara Dvorina and 117 at Gajna pasture (Table 1),
with the Serensen index of similarity = 0.835. The orders Passeriformes (66), Cha-
radriiformes (16), Anseriformes (12), and Piciformes (7), as well as the families
Anatidae (12), Scolopacidae (10), Muscicapidae (9), and Fringilidae (8) accounted
for the majority of the recorded species (Figure 3). The total number of bird spe-
cies, as well as the number of orders and families, was similar in both sites. At
Bara Dvorina, all 16 orders were recorded, and only two of the total 41 families
were not. At the Gajna pasture, 14 orders of birds have been recorded with three
families out of the 41 not recorded.
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Figure 3. The bird order (left) and family (right) comparison at the Bara Dvorina and Gajna
pasture.

Slika 3. Usporedba redova (lijevo) i porodica (desno) ptica na Bari Dvorini i Gajni.

More species belonging to the common (C) and fairly common (FC) bird
groups have been recorded at Bara Dvorina than at the Gajna pasture, according
to the frequency of observations (Figure 4). At Gajna, there were more uncom-
mon (UC) and rare (R) observations. In terms of habitat type (Figure 4), the area
of floating vegetation and water surface (WA), the area of coastal vegetation (CV),
and the area of shrubs and bushes (BU) in both sites had a similar number of
species. More forest (FO) species were recorded at Bara Dvorina, whereas more
grassland (GR) species were recorded at Gajna. Bara Dvorina has more breeding
bird species (56) than Gajna (46). In addition, Bara Dvorina has a higher number
of migratory and wintering species than Gajna. More non-breeding species (29),
which use the area for feeding during the breeding season have been recorded at
the Gajna pasture than at Bara Dvorina (25) (Figure 5). The number of carnivo-
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rous (CV), granivorous (G), and omnivorous (O) species was about the same in
both areas, but the number of insectivorous (I) species was higher at Bara Dvori-
na (42) than at Gajna pasture (34) (Figure 5). 22 species recorded at Bara Dvorina
and 25 at Gajna are included in the the Croatian Red List of Birds (Figure 6). The
difference in the number of species in both areas, according to the endangered

categories, is not significant.
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Figure 4. The bird observation frequency (left) and habitat type (right) comparison at the
Bara Dvorina and Gajna pasture. Abbreviations are provided in Table 1.

Slika 4. Usporedba utestalosti opazanja (lijevo) i tipa koristenog stanista (desno) ptica na
Bari Dvorini i Gajni. Obja3njenje kratica u Tablici 1.
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Figure 5. The bird season status (left) and diet (right) comparison at the Bara Dvorina and
Gajna pasture. Abbreviations are provided in Table 1.

Slika 5. Usporedba statusa populacija (lijevo) i prehrane (desno) ptica na Bari Dvorini i
Gajni. Objasnjenje kratica u Tablici 1.

67



T. Mandir, D. Tomicic: The comparison of the ornithofauna of Bara Dvorina and Gajna — the Sava River floodplains...

IN VM @] Y on W W + + Aauedien g/npanbianb gnjeds | g
VN VM @) N M + dneog ioyeain gjew eAyAy |/
IN VM O B DA W 14'W + + yon@ snouiSniisg eoi0Au BAYIAy | 9
1 VM (e} on MW + pJeyd0d uowwo)) vula) eAyIAy | g
NA VM H on M + asoon Jejain Josue suy |
1 VM D D4 ) M’g q + + uemgs aInw 10jo snusAy | ¢
o1 AD D D4 D4 q o] + + jueseayd uowwo)) $noIyoJjod snueiseyd | ¢
1 AD O d d + [Tend uowwoD) XIUINJOD XIUINI0D) L
eulen | eunionq | eulen | eunionq | eufen | eunionQq
Is17 pay | Jenqey | 181@ :MM:«N_HWMM._O uoseag ERIIELEYP] Jwieu dIUIIDS awreu ysijSug "ON

paloljig — H ‘palouswsfs — n ‘pafosaw — v ‘palors — O ‘paloxyny — |

929AIp 1 BWNS — O ‘1howlS — g “eluaen — yn ‘elioe1a8an eujeqo — AD ‘BpoA BUaI0AIO | Blideadan eanfeinid — ym

euenewo.d oxpali — y ‘euenewo.d 01592 aluew — H) “euenewoid 01582 ouneal — )4 ‘euenewoid 01593 — )

vreuzod ouljoropau - g@ ‘nuslouid ez eupepyLdau — yN

‘eanfereluriqez afuewleu — 7 ‘euszoi8n 0A0103 — I N ‘BAllialso — NA ‘BuszoiSn — N3 'eusz0.13n oulniiy — Y2 ‘@21epzalus sjiwnzi oujeuol3ay — 3y
edIjeAOWIZ — M “BDIUISJRId — W ‘nlanipod wouraizens! n pzafiud au as Ije ‘luozas lodopzalius n ewnsiid — 4 “edLepzalus — g

"auIpo8 | 7oz elueaizens woyaliy 1ufery 1 uLoAq Lieg eu yiuazaljiqez eond eisia sidod *| eolqe]

QIOAIQIBY — H ‘9I0AIUBIS — 0 ‘BI0AIUIRD — YD) ‘DIOAIUWO — O ‘DI0ANDASUI — |

S99.1) pUE 15210} — O ‘SaYsng — Ng ‘Pue|sseld — YD ‘uoneiadon |eiseod — AD “4ayem uado pue uoneladan Suneol) — VA

alel — Y ‘uowwodun — M ‘UOWWOD A[41e) — D4 ‘UOWWOD — )

WL Bl - dd ‘@|qed!jddy JoN — YN ‘uiaduo)

15897 — D7 ‘pausjealy] JeaN — IN ‘@[qelduinA — NA ‘pasaduepuy — N3 ‘paseduepu Ajjeonud — ¥ ‘uonejndod Suipaaiq 1ounxg Ajjeuoiday - 3y
sa10ads SulauIm — A ‘sa10ads Alojesdiw — W ‘eale YyoJeasal ui Suipaalq Jou Inq ‘uoseas uipaalq ul yuasaid — 4 ‘sardads Suipaalq - g

“youeasal | 70 ayy Suunp eufen) pue eulloa( eleg ay) Je papiodal sa1dads piiq jo isi| ay] 1 dqel

68



LARUS Vol. 57, 2022

D1 ¥D D N M + auelD) UoWWOD) sni§ sniny | /¢
o1 AD O d 9) 4 q + + 100D uowwo) ene edin{ | 9z
01 AD O on D4 q d + + Uayloow uowwo) sndoiojyo einuieny | ¢
o1 AD O d g + eIoulo) Xald Xal) | ¥
) AD O K| 4 + |18y J91BAA UISISOAA snonenbe snjey | €7
1 O4 | on d + 000N uowWwo)) snioued snindny | ¢¢
QA0
1 O D | on 1 4 + + pasejo5 ueIseany 0100¥29p eljadoydans | |z
aA0p
D1 oA D on on d q + + ~opny ueadoin3 anuny eyadordans | 0g
uoa8id
1 O4 D D4 D4 d q + + “poom :oEEo.U snquinjed equinjo) | 61
NA (OF| D o) M'd + ano( 2015 seuso equinjod | g1
BI1]S9WOP
o) ¥ D d oNn 4 4 + + aA0( [l -y ey equinjoy | £t
D1 VM 0] o} q + 9gaIN) pasal)) 1eaIn) snyesid sdasipod | 91
1 VM O on 9] M d + + 9(aID 9 sijjooyns smdeqAyde) | g
o1 VM (@) on on MW MW + + |ea] uowwo) BIDaId Seuy | {1
1 VM O d MW + |lejuld ulsyuoN einoe seuy | ¢
1 VM (@) ) D4 4'M 1'M + + pJe|jew soyoukyifrerd seuy | 71
D1 VM (e} oNn on MW MW + + uoaip\ uelseiny adojauad edarepy | ||
N3 VM O | on W MW + + llempen) eiadans edareN | 0L
ER| VM (e} Y N W MW + + 19]9A0YS WIBYLION ereadAD gmeds | 6
ISI7 pay | JelqeH | 191@ NI uoseag 0UISAIJ awreu dYNUIIDS awreu ysijSug "ON

uoneAIRSqO

69



T. Mandir, D. Tomicic: The comparison of the ornithofauna of Bara Dvorina and Gajna — the Sava River floodplains...

IN VM ) on on M M + + [IND papesy->oe|g snpungipti sniey | 8y
D1 AD @) Y on W W + + Jadidpueg poopp gjoare8 esutly | /v
AD AD O on 4'W + qUeYSpay uowwo) snuejoy eSuti] | 9y
JueysSuUaaIn
1 AD O Y d W W + + uoWWory elieingau e8utl] | Sy
1 AD 0] ¥ W + sueyspay panods sndouyifio e8utiy | v
1IN AD 0] oNn on MW W + + Jadidpueg uaain sndoiyso e8ur] | ¢f
NA AD @) oNn M + Jadidpueg uowwo)) soonsjodAy snnoy | ¥
D AD o} oN O M MW + + adiug uowwo) ogeuyjjes oseuyen | 1y
N3 AD O | d M M + + utjpung eudpe supied | Oy
1 40 O A M + yny xeudnd supied | 6¢€
NA 4D O d M + M3]IND) ueiseiny erenbue sniuswnN | g€
D1 4D @) D4 o4 9 q + + Suimde usaypioN snjjaueA snjjaueA | /€
1IN VM A0 E!| Bk 1M 4'M + + jueiowlo)) jealn 0Q.Jed xelodo.udeeyd | 9¢
NA VM vD on on ERYY ERYY + + 12133 s eyozied epaidy | ¢
N4 VM \'®) D D 1M 1M + + 12183 YA 1B9ID eqje eaply | ¥¢€
N3 VM VD Y on 1w 1I'W + + uosaH ajding vaindind eapiy | €€
o1 VM VO ] 0 4'M 4'M + + uosoH Aa1n BaIould BOpIy | €
VN ¥D VD Y W + 12133 ajneD siqr snojngng | 1€
N4 VM (@] on K| 4'W 1w + + [[lquoodg ueiseiny vIip0.I0dNg| eIRIEld | OF
D1 ¥D vD R on ERYY E + + 34015 YA BIUODID BIUODIY) | 6T
NA VM A8 d d ER%Y d + + 3103s ¥oe|g vi8iu eluonI) | 9¢
ISI7 pay | JeMqeH | 391@ AT ) uoseas ERIIELETH| Jwreu UG awreu ysijSug ‘ON

UoNeAIISqO

70



LARUS Vol. 57, 2022

J1 (OF | o4 d + _ow“wﬁwmmw_ﬂw—mg snipaw snoidoid] | 99
D1 (eF| | Y D4 q q + + 1axpadpoopn doelg snnsew sndodoAiq | §9
1ax0adpoopn
o1 Od | on o4 q d + + U99IT) URISEINT SIPLIA SNOI4 | 19
D1 O | A d q q + + mewwmwmwh\% snued sndid | €9
VN nd | K| q + 3O9UAIAA UeISRINg gjjinbioy xuAl | 79
IN AD VD oNn 4 + Jaysy3uly uowwo) siyne opadjy | 19
1 Nng I oNn A q 1I'W + + 191e9-99¢g ueadoing 4apserde sdosopy | 09
1 D I | W + aodoop sdoda edndn | 65
o1 Od L) 9) D q d + + plezzng uowwo)) o9ng oang | QS
N3 VM \® on A 4 4'M + + 9|3eq pajrer-alyMm ®J[121q[e smoskljeH | LS
D1 o4 VD d 4'M + SJMBYSOD) UIBYHON synuad oudidoy | 9g
1 (O} VD Y on 4 q + + v_\Sm;D\%“MMw snsiu 1audidoy | g
o1 AD ') on d M MW + + JauIeH uloyloN snaueAd snouD) | S
N3 VM ') N N 1w ERY + + AOLEY snsoui8nioe snoiHy | €§
-USIBN UISISIAA
1IN VM A0 | 4 + uJ9] uowwo) opuniiy eulas | ¢S
1IN VM VO ! AW + UI9] PaIdXsIyM epLGAY seuopyd | 1S
D1 VM VD Y M + [nD pad3a]-mo| oA sijjayeyDIW snie7 | 0§
J1 VM VO d M + [IND MaW snued sniej | 6¥
1s17 pay | JeMqeH | 3910 NI uoseag ER]IELETH Jwieu dLRUIIDS awreu ysijSug ‘ON

uoneAIRSqO

71



T. Mandir, D. Tomicic: The comparison of the ornithofauna of Bara Dvorina and Gajna — the Sava River floodplains...

SNUSBQOUDOYDS
o1 AD [ Y oNn W g + + 19|qreAN 93pag snpeydonoy | S8
01 ¥D D D4 D4 q q + + de[AyS uelsein] sIsusAle epnely | 8
D1 O O 9] o) q | + + 1] 1eaun) Jofew snied | €9
D1 O4 O oNn D4 q q + + 1] an|g ueiseiny snajniaed saysiuedd | 79
D1 O4 O d on d e| + + 1] ysrew stnsnjed aj10904 | 18
01 OA4 O o) ) q q + + MOID) PIPOOH XIUI0D BUOIOD SNAIOD | 08
01 O4 (@) 8] D d q + + UDARY uowwo) Xel0d SNAIOD) | 6/
1 4D (@) on M + 300y sn8ayi8n.1y snaioy | g/
J1 ndg O an 9] q d + + aid3ewy pajjig-ypeg eord edid | £/
1 OA4 O N D4 q q + + Ae[ ueiseiny sniepuel8 sniniery | 9/
D1 nd VO on N M M + + UYS Aa1n) j1eain J0)qnoxa sniuey | S/
D1 nd VD oNn on q q + + 1IYS paddeg-pay ounjjod sniuey | /

Slleile)
J1 O4 | on on d 4 + + uap|on uelseing snjoLio snjolQ | €/
AD AD VO d M + uod|e4 Ides 8niays ooe4 | 7/
1IN O4 0] d | + AqqoH uelseiny oangqgns odfe4 | |/
NA AD ') d W + VTGN sniequinjod odfe{ | O/
o1 AD A8 on on 4 q + + 24159y uowwo) sn/naunuun odje{ | 69
D1 O4 | oNn on q q + + MMMMMMMWM% Jofew sododoipuag | 89
1 (OF| | Y 4 q q + + U%ﬂ%%”%ﬂ% Joutw sayeqoAiq | /9
1s17 pay | 1euqeH | 3910 AT ) uoseag ERIIELETE | awreu dUIIDS awreu ysijSug ‘ON

UoNeAIISqO

72



LARUS Vol. 57, 2022

1 Nnd e) Y D4 q q + + ysniyy Suog sojawoyiyd snpiny | 01
J1 (OF| O d d M M + + ysniyJ spIsIw SNIOAIDSIA SnpIn| | €01
1 ¥D e) D4 D4 1’ 1'q + + Suijelg uowwo) sueSinA snuims | ¢ol
o1 nd | on o4 M M + + UBIAA UlByloN | sa1dpojdon sarhpojdoy | 101
2} O4 0) N 4 q q + + yoleynN ueiseiny eaedoina enis | 001
o1 ng _ N N q g + + aﬂmmﬁcﬁw siunwwod enAs | 66
1 Nnd | | on q q + + 1EOIYISIYAA 195597 ©oNLIND BINAS | 86
D1 nd | d K| d e| + + I9|qIepA patlegd BLIOSIU BINAS | /6
1 ng | D4 D4 q q + + deoyoe|g gjjideoine einjAs | 96
1 o4 | on J g g + + Suoy “_wmm_ﬁ“m smepned sofeyusay | <6
D1 (OF} | | D q q + + JeYDHIyD uowiwoD) eUqAJj00 sndodsojjAyd | +6
1IN n4g | d A W W + + 19| qIBAN MOJJIAA snjiy20.) sndodsojjAyd | €6
o1 O4d | d on W W + + I3]|qIeAN POOAA x13e[iqis sndodsojjiAyd | 76
NA AD _ P! ! E| E| + + unJe pues erredu eredry | 16
o1 AD | OF| BE| 4 | + + MO||eMS uleg eonsni opuniiH | 06
unepw
1 40 I on d E| E| + + 9SNOH UIBLLION wnaiqin uoyolsd | 68
o1 AD | d S| + I9|qlepA s,1aeg saploiuIdsn| ejja3sndo7 | 88
snadeuUIpUNIE
D1 AD [ ! ! g g + + 19]qIeM-pasy Jea1D snjeydasony | 48
D1 AD | K| N q q + + I9|qUBAA Ysiew stasnjed snjeydado.oy | 9g
ISI7 pay | JelqeH | 191@ NI uoseag ER]IELETH Jwieu dLRUIIDS awreu ysijSug ‘ON

uoneAIRSqO

73



T. Mandir, D. Tomicic: The comparison of the ornithofauna of Bara Dvorina and Gajna — the Sava River floodplains...

D1 4D I on oF| MW | MW + + ndig mopeayy sisuaged snypuy | €71
1 AD | | Y W W + + udid pajeoiy-pay SNUIAI9D sNyIuy | 7Tl
01 (OF| | K| N W q + + ndig 921 SifeIALI snyuy/ | L1
mouledg
J1 nd D o4 9] d d + + 291 ueISEINg snuejuow 19ssed | 0¢ L
) nd D d K| q 4 + + mouledg asnop SNJNSaWOpP 19ssed | 611
D1 ndg @) oNn K| M M + + ypouun sLg[npow gjjaunid | 911
D1 ng | K| M + 15910p|0D) snin8a.1 snin8ay | /11
J1 4D | o4 d + JBYD9UO0)S UOWWOD) snyeb.io} ejodIxes | 91|
) 4D | on K| d W + + JeYdUIYyAA enjoqni BjodIxes | G|
sninojusoyd
D1 ng _ b W + HEISPIY Uowwoy snunoaoyy | T
D1 nd | 3 d 4 4 + + 1eispay >oe|g SOINIYD0 SNINJIUa0YJ | €11
1 Od _ d d W W + + 1ayd1edA|4 parejoD sijjo31qje gjnpadiy | 711
D1 (OF| | d W + U@EHMMW%ML\ALM_ eonajodAy einpadi{ | 11
o1 (OF| | on 04 M M + + uiqoy ueadoiny e/ndaqnJ sndeyili | 601
01 ng _ Y on g g + + o_mm%h%ww soysuAy.eSow eudsny | 8ol
1 oA I b on W W + + JayoreoA|4 panods ererns ededidsniy | 0L L
VN nd O on on M M + + olejp[aly strejid snping | /0L
D1 nd O on D4 q q + + paigyoe|g uelseiny g/niow snpinj | 901
1 Nnd O d Y M M + + Suimpay snoeljrsnping | SO1
1s17 pay | 1euqeH | 3910 AT ) uoseag ERIIELETE | awreu dUIIDS awreu ysijSug ‘ON

UoNeAIISqO

74



LARUS Vol. 57, 2022

D1 AD D on on M M + + dunung paay snJ21usoyds ezraquwiy | Q€|
o1 nd D d d + JWWBYMO|[DA ejjouLnId ezraquwiy | /€1
1 4D D BE| on q q + + dunung ulo) eipueed ezLAqUWT | 9¢|
D1 ng D oNn on M M + + umsIg uerseiny snuids snuids | Gg|
D1 ng D 04 N 1M Mg + + youypjon ueadoing sijanp.ed sijpnpie) | €|
1 nd D d N W MW + + Jauul ueiseiny euiqeuued elieul] | ¢¢1
, youuaaln
J1 nd D) d J E| M4 + + ueadoing SHOIYS sHojyD | ¢l
D1 o4 D Y W + youly||ng ueiseiny e/ny.Ad enyLidg | 1€1
, $91SNB.IYI0ID0D
D1 oA D oNn o4 g Mmd + + youymeH $39]SNRIYI0I207) el
D1 O4 D | N M M + + Suiquieag gjji8utynuow ejjiSutly | 671
J1 O4 O oF| Ok M’ Mm'd + + yoauijjeys ueiseing sqajood ejji8uLlf | 8T1L
J1 4D I o4 J d M'd + + [1e18 AN SUYA eqye g[jIdeIoON | LT1
o1 AD | on MW + [reydepn Aaun BaJaUID B[JIDRION | 97 L
D1 dD | D4 D4 q q + + [TeISeAA MO|[DA eAR[) B[IDRIOA | ST L
01 AD [ on M + ndig sorem ensjourds snyiuy | v 1
1SI7 pay | 1elqeH | 191 LT uoseas DUISAIJ aweu dYNUIIDG awreu ysijSug "ON

uoneAldsqO

75



T. Mandir, D. Tomicic: The comparison of the ornithofauna of Bara Dvorina and Gajna — the Sava River floodplains...

100 gl
o0
80
70
&0
cn
30
20
7 B
o & 7 7
10 53 A 3 1 1 5
5 | i — =
CR EM LC M4 NT RE WU
W Dvorina Gana

Figure 6. The bird Red List status comparison at the Bara Dvorina and Gajna pasture.

Slika 6. Usporedba ptica na Bari Dvorini i Gajni s obzirom na Crveni popis.

DISCUSSION

The Serensen index of similarity is relatively high (0.835) between the two
sites which confirms that the two flooded habitats have very similar ornithofau-
na. However, there are some variables that make these sites different. The main
contributors to the differences in ornithofauna between the Bara Dvorina and
Gajna pasture are: the level and the amount of water in depressions during the
year, the size and the management of pastures and grasslands, and the number
of mosaic plots.

The study of the water decrease effect in the Mediterranean wetlands (Cau-
SARANO & Batristi 2009) has shown that with lower water level, vegetation type
around the flooded areas tends to dry out, thus reducing the habitat suitability
for water-obligate species. Bara Dvorina is richer in water due to the size of its
main pond, which is large enough to sustain the water level throughout the year,
and host breeding species such as the Great Crested Grebe Podiceps cristatus, the
Little Grebe Tachybaptus ruficollis, the Common Moorhen Gallinula chloropus, and
the Eurasian Coot Fulica atra nesting in dense coastal vegetation with standing
water and slow moving water (Svensson et al. 2018). The largest pond at the
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Gajna pasture (Velika Gajna) is considerably smaller and often shallow or dry
during summer, which limits the number of breeding species. Birds that live
in floodplains and other specialized organisms are sensitive to environmental
changes, and should the trend of prolonged dry periods persist, it may poten-
tially result in local extinction, particularly of the rarest or most threatened spe-
cies (JimMENEZ et al. 2018). During winter and spring months, there is more water
at both Gajna pasture and Bara Dvorina, so they serve as important stopovers for
wintering and migrating birds. The winter flooding draws roosting and feeding
birds, and creates an ideal feeding habitat for them by leaving shallow pools be-
hind. The retaining winter floodwater also allows field water levels to remain
high in the spring and early summer (Auspen 1996). In the seven-year survey of
the Rit floodplain near Jagodina in Serbia, waterbirds were recorded only dur-
ing large floods, which overlapped with the period of bird migration (Stankovi¢
2013/2014). The species from the order Charadriiformes and the families Scol-
opacidae and Anatidae were the most numerous during the Rit research, which
corresponds with the results at the Bara Dvorina and Gajna pasture. Although
there were more species from Scolopacidae family observed at the Gajna pasture,
which had smaller ponds and depressions to feed than Bara Dvorina, such as
the Eurasian Curlew Numenius arquata, the Ruff Calidris pugnax, the Common
Sandpiper Actitis hypoleucos and the Common Redshank Tringa totanus; other
species, such as the Common Snipe Gallinago gallinago and the Wood Sandpiper
Tringa glareola were more numerous at Bara Dvorina, where the greater surface
was affected by the flooding. Also, food availability has a strong effect on water-
birds distribution (Pap et al. 2013). By lowering the resistance of the upper soil
to penetration, increased field water levels are believed to increase the physical
availability of soil macroinvertebrates for feeding snipe and other species (Aus-
DEN et al. 2018). Due to the larger open water surface and more water in the Bara
Dvorina main pond, more birds were recorded during migrations and wintering,
in particular the number of the wintering Anatidae species. Four species of div-
ing ducks were recorded in this study: the Ferruginous Duck Aythya nyroca was
present on both sites, but the Common Pochard Aythya ferina, the Tufted Duck
Aythya fuligula and the Greater Scaup Aythya marila only at Bara Dvorina which
is, as stated previously, deeper and provides more food sources. The Greater
Scaup is typically absent from inland freshwater areas used by the related Tufted
Duck or the Common Pochard (MarcHOwskt ef al. 2020); in Croatia it has a status
of an irregular species (BARISIC et al. 2016).

The study results of Lubljansko barje (Tome 2002) indicated that floods are
highly relevant for meadow birds, with nine out of ten species nesting in higher
densities in flooded than non-flooded areas. In the study of topographic wet-
ness index, based on digital elevation models used to predict the occurrence of
bird species in floodplain meadows in France (BesNarp et al. 2013), passerines
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like the Whinchat Saxicola rubetra, the Yellow Wagtail Motacilla flava, the Corn
Bunting Emberiza calandra, and the Reed Bunting Emberiza schoeniclus are likely to
be found in regions with a significant chance of water accumulation. Most mod-
els predicted the appearance of the Whinchat, a hay meadow specialist. In most
parts of its range, it breeds only in extensively managed grasslands and does not
adapt well to changes in agricultural practices (Tome & DenEc 2012). Grassland
birds prefer large continuous breeding patches like Gajna over fragmented land-
scapes. Gajna is proportionally more covered in pastures and grasslands that are
extensively managed, thus it hosts abundant populations of the Eurasian Skylark
Alauda arvensis, the Yellow Wagtail, the Corn Bunting, but also a population of
about 3-5 pairs of a declining Whinchat. In Ljubljansko Barje near the Sava River
in Slovenia, the earlier mowing dates have negatively impacted the abundance
of Whinchats over the years (LENARCIC 2019). Late mowing dates in particular
have been shown to increase the reproductive success in meadow birds and thus
the breeding density (Tome 2002) of species such as the Eurasian Skylark and
the Northern Lapwing Vanellus vanellus since both of them prefer to breed in
short vegetation (CHAMBERLAIN & GREGORY 1999). The mowing period at Gajna is
between 1** August and 15" September, which reduces negative effects on breed-
ing grassland birds. Since 1989, the Brod Ecological Society (BED) has actively
protected and maintained the Gajna area by engaging and encouraging the local
population to adhere to the traditional grazing practices, ensuring a favourable
water regime, removing invasive species, and preserving biodiversity (BENES
2017). At Bara Dvorina, the mowing activity has already been observed around the
end of June/beginning of July. This may explain both the lower abundance and
the total number of grassland species compared to Gajna, as well as the absence
of the Whinchat which was previously a recorded breeder at the Bara Dvorina
grassland (LEskovar & Rapovic¢ 2009). The Gajna pasture is an important forag-
ing area for White Storks Ciconia ciconia and Black Storks (Ciconia nigra). A group
of at least 58 White Storks and 18 Black Storks was observed during August 2020
foraging on the Velika Gajna pond (reported by Simo Benes). SCHNEIDER-JACOBY
(2006) described that the breeding success of White Storks in the Sava River flood-
plains depends on the size of foraging area and the amount of available food,
making alluvial grasslands and pastures their main feeding habitats. The Corn-
crake Crex crex inhabits wet meadows, where high vegetation develops during
late spring and summer months. The Corncrake nests on the ground and inhabits
neglected agricultural areas (TuTis et al. 2013). A singing male Corncrake was ob-
served at the Gajna pasture in May and early July. There was a noticeable degree
of succession, mostly by the Common hawthorn Crataegus monogyna, but also the
False indigo-bush and the Common milkweed, since the area is close to the edge
of the Gajna pasture. During the monitoring of the Corncrake in Croatia in 2021
(Bupinski et al. 2021), a drastic drop in the population was recorded, especially in
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continental Croatia, in Donja Posavina. The neglect of mowing meadows, which
are then occupied by the invasive False indigo-bush in flooded regions, and the
conversion of mowing meadows into pastures are the main causes of the signifi-
cant decrease stated in the study. The spread of the False indigo-bush on grass-
land may have negatively affected the Yellow Wagtail and the Eurasian Skylark
populations too (Rapovic et al. 2013), which is the case at Bara Dvorina, where
this invasive species is more common. The same study suggests that high water
levels and the earlier False indigo-bush succession stage create suitable vegeta-
tion structure for the breeding of Acrocephalus and Locustella species. Although
the Sedge Warbler Acrocephalus schoenobaenus, the Marsh Warbler Acrocephalus
palustris, and the Great Reed Warbler Acrocephalus arundinaceus are recorded in
both areas, their number is significantly increased at Bara Dvorina, where the
Savi’s Warbler Locustella luscinioides was also recorded.

When it comes to mosaic habitats, Bara Dvorina is structurally more diversi-
fied, consisting of forests (Posjeke forest), a flooded forest along the dyke, ponds,
pastures, and grasslands with shrubs of varying heights. The Red-backed Shrike
Lanius collurio, which prefers semi-open habitats with scattered or open growth of
bushes, shrubs, hedges, and low trees (Krary 2013), was therefore more abundant
at Bara Dvorina. BRamsiLLa et al. (2010) showed that 30 years after being aban-
doned, such habitats would be unsuitable for this declining species. The Gajna
pasture, on the other hand, is dominantly covered in pastures and grasslands,
has smaller ponds and depressions, and only a tight patch of flooded willow for-
est along the dyke. This is the reason for greater diversity and density of forest
related species at Bara Dvorina, where all typical species from Picidae family for
continental Croatia were recorded. TALLamMY & SHRIVER (2021) imply that insec-
tivorous bird species, whether they breed in the temperate zone after migration or
after wintering at the site, need high insect populations to reproduce successfully.
Bara Dvorina has more insectivorous species recorded than Gajna Pasture in this
case due to its mosaic habitats, which provide not only a better environment for
insect growth, but also different types of insects. More food sources and habitat
types play a key role at Bara Dvorina, having 10 more breeding species than Ga-
jna pasture. Considering the frequency of observations during field visits at Bara
Dvorina, there are more common and fairly common species which means that
most of the species stay in the area for longer periods for breeding or feeding. On
the contrary, we can see more uncommon and rare species at Gajna, which indi-
cates using the pasture for stopovers during migration and foraging by the Com-
mon Crane Grus grus, the Cattle Egret Bubulcus ibis, the Mew Gull Larus canus, the
Eurasian Curlew, etc. Some rare observations at Bara Dvorina were an individual
Saker Falcon Falco cherrug observed in January flying over and possibly using the
area as a hunting and foraging ground, and a resting Merlin female Falco colum-
barius, which winters in Croatia, observed in March during the migration period.
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Some of the recorded birds at both sites are of national and international im-
portance. Comparing the Red List statuses, Gajna pasture has three species more
on the Red List of the Birds of Croatia than Bara Dvorina. Among 16 Red Listed
species that are common to both Bara Dvorina and Gajna, the endangered Purple
Heron Ardea purpurea and the Great White Egret Ardea alba, and the vulnerable
Little Egret Egrefta garzetta use these sites for feeding. A few individuals of the
Eurasian Spoonbill Platalea leucorodia were also recorded foraging the area, since
they breed in nearby Jasinje fishpond in a mixed colony of herons and spoonbills
(Mikuska et al. 2013). The Common Snipe has a status of a critically endangered
breeder in Croatia, with Lonjsko and Sunjsko polje (Cikovi¢ & Barisi¢ 2013) be-
ing the closest to the research area. The Common Snipe was recorded wintering
in small numbers, most interestingly in migratory population, with 57 individ-
uals recorded foraging at Bara Dvorina in late March. The White-tailed Eagle
Haliaeetus albicilla was observed throughout the year. According to the Dumsovic¢
Mazavr et al. (2019), there are about 2 to 3 pairs of the White-tailed Eagle breeding
in the area of the Jelas polje Natura 2000 ecological network. The Stock Dove Co-
lumba oenas is a vulnerable breeder, according to the Red List statuses in Croatia,
which has between 300 and 600 breeding pairs, with the majority of its popula-
tion in the Nature Park Papuk forests (MarTiNOVIC 2016). The Stock Dove was
regularly recorded at the Bara Dvorina throughout the research period, feeding
in the nearby fields and grasslands. The wintering population is about 120 indi-
viduals and, during breeding season, 1-3 pairs were observed. Some of the nearly
threatened species, such as the Common Kingfisher Alcedo atthis, the Black-head-
ed Gull Larus ridibundus, and the Common Tern Sterna hirundo were recorded
only at Gajna, since its south border is the Sava River. Natural embankments
are formed by the grazing cattle hosting a small colony of European Bee-eaters
Merops apiaster and Sand Martins Riparia riparia. It was interesting to note the
presence of a pair of Common Redshanks during two breeding seasons at Gajna.
The pair of Common Redshanks was observed on 2™ June 2020, and again in
2021 during the research period. The birds were present constantly from March
to July, with an alarming bird recorded on 2" July. In East Croatia, there were
a few observations of Common Redshanks in Baranja and Slavonia during the
breeding season, which indicates possible nesting (Mixuska et al. 2020). Although
the breeding was not confirmed, their presence means that the Gajna pasture, in
optimal conditions, may be a good breeding habitat for this critically endangered
breeding species in Croatia.

Both Bara Dvorina and Gajna pasture, with their differences and similarities
stated earlier, present important areas for breeding, migratory, and wintering
birds. More specific research on different species should be conducted, related
with relevant factors such as invasive species, flooding, and land management.
Taking the good practice of the Gajna pasture management as an example, it
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would be interesting to see the changes in the habitat and the bird composition
at Bara Dvorina. Until then, the ornithofauna research should continue in both
areas in order to see the long-term population trend related to the main factors
of both areas.
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SAZETAK

Istrazivanje ornitofaune Bare Dvorine i pasnjaka Gajne, poplavnih podruc-
ja rijeke Save, od kojih su oba zasti¢ena hrvatskim Zakonom o zastiti prirode
i dijelom ekoloske mreZe Natura 2000, provedeno je na mjesecnoj bazi tijekom
2021. godine s ukupno 12 terenskih obilazaka na svakoj lokaciji koji su obuhva-
tili sezonu gnijezdenja, migracije i zimovanja ptica. Ukupno je zabiljeZzeno 138
vrsta ptica iz 16 redova i 41 porodice, na Bari Dvorini 120, a na pasnjaku Gajni
117 vrsta. Redovi Passeriformes (66), Charadriiformes (16), Anseriformes (12), i
Piciformes (7) kao i porodice Anatidae (12), Scolopacidae (10), Muscicapidae (9)
and Fringilidae (8) cinile su vecinu zabiljeZenih vrsta. Za svako podrudje takoder
je odredena ucestalost ptica na temelju opazanja i kategorizirane su na temelju
stanista na kojem su promatrane, prehrane, statusa populacije i kategorija Crve-
nog popisa ptica u Hrvatskoj. Razlikama u ornitofauni izmedu Bare Dvorine i
pasnjaka Gajne najvise pridonose razina i koli¢ina vode u depresijama, velicina i
upravljanje pasnjacima i travnjacima te broj mozai¢nih ploha. Bara Dvorina, koja
je vece povrsine i bogatija vodom, ima mozaicnije i raznolikije staniste pa se na
tom podrudju nalazi vise gnjezdedih, ali i zimujucih i migrirajucih vrsta ptica s
ve¢om ucestaloS¢u promatranja tijekom godine. S druge strane, pasnjak Gajna
ima vise tipi¢nih travnjackih vrsta zbog boljeg upravljanja i odrzavanja zemljista.
Takoder, na Gajni su zabiljeZene neuobicajene i rjede vrste koje upucuju na to
da se ovo podrucje koristi kao odmoriste i hraniliSte za mnoge ptice. Ukupno 22
vrste na Bari Dvorini te 25 na pasnjaku Gajni nalaze se na Crvenom popisu ptica
Hrvatske, sto ukazuje da su oba podrucja vazna za ptice. U buduénosti bi trebalo
provesti detaljnije istraZivanje, a pravilnim upravljanjem zemljiStem, kontrolom
invazivnih vrsta, ko$njom i regulacijom poplava, moglo bi se poboljsati stanje i
Bare Dvorine i pasnjaka Gajne.
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