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Abstract The Collared Pratincole (Glareola pratincola), which was once a typical breeding
species of the sodic grasslands of the Great Plain, has become threatened with extinction from Hungary. It disap-
peared from the traditional grassland breeding sites before the 2000 and is currently breeding only in three sites
in agricultural environments in Hungary. The objectives of our research were to find links between the use of
shallow wetlands and the breeding behaviour of the species and to identify the characteristics of its breeding on
ploughed fields. Data were collected between 2008 and 2016 as part of preparations for the conservation of the
largest population which is found in the Nagykunsag. We found a positive correlation between colony size and
the area of the nearby wetland. We calculated the proportion of habitat-types used for nesting, and found that cul-
tivated fields and fallow lands were the most important. Additionally, we also found that colony sizes were sub-
stantially smaller during the research period than those found earlier in the traditional grassland habitats. Finally,
we found a positive trend in the size of the population during the research period.

Keywords: R, ARCGIS, agricultural breeding habitat, crop type, Collared Pratincole conservation management,
nest site selection

Osszefoglalis Az egykor az Alfold szikes pusztain koltd székicsér méra kipusztulassal kdzvetleniil fenyegetett
madarfaj lett hazankban. A tradicionalisnak szamit6 pusztai éléhelyeirdl az ezredfordulo elétt teljesen eltiint, és
évtizedek Ota kizarolag csak mezdgazdasagi kérnyezetben kolt. Jelenleg harom teriileten fészkel az orszagban.
A 2008 és 2016 kozotti iddszakban vettiink fel adatokat a legnagyobb méretii nagykunsagi populacio védelmének
szervezése soran. Kutatasunk célja az volt, hogy kapcsolatot keressiink a sekélyvizes élohelyek és a székicsérek
koltési szokasai kozott, valamint megallapitsuk a szant6foldi fészkelések jellemzoit. A koloniat alkoto parok sza-
ma ¢és a kozeli vizes élohely mérete kozott pozitiv korrelaciot talaltunk. Meghataroztuk a székicsérek altal koltés-
re leggyakrabban hasznalt él6helytipusok aranyat, melyekben a kapaskultarak és az ugaroltatott tertiletek voltak
a legjellemzébbek. A koltotelepek méreteit is rogzitettiik, mely soran azt allapitottuk meg, hogy a vizsgalati id6-
szakban tapasztalt telepméretek 1ényegesen kisebbek a tradicionalis él6helyekre jellemz6knél. Meghataroztuk a
mintavételi idészakot érinté allomanyvaltozas pozitiv iranyu trendjét.

Kulcsszavak: R, ARCGIS, mezdgazdasagi fészkelShelyek, szantofoldi kultira-tipus, székicsér fajvédelem, fész-
kel6hely-valasztas
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Introduction

The Collared Pratincole is distributed in the Indo-African biogeographical region and is di-
vided into three known subspecies. The world population is estimated to 160.000—-600.0000
individuals (Wetlands International 2015), while the European population includes 7.800—
14.900 pairs (Birdlife International 2015). The nominate race G. p. pratincola breeds in Eu-
rope and Asia (Tucker et al. 1994). Although the world population is not endangered, the
species shows a declining trend in its entire distribution area (Wetlands International 2015).
The European population has a highly fluctuating trend (Birdlife International 2015).

The range of the nominate race in the Western Palearctic extends from the Iberian Penin-
sula across the Carpathian Basin to the Caspian region, and its breeding habitat includes sa-
line steppes, steppes and semideserts (Hayman ef al. 1991). Nesting in agricultural land-
scapes has been detected in a number of European countries in the 1980s and the 1990s
(Calvo & Alberto 1990, Kayser 2015).

In Spain, population decline due to habitat loss has been identified during the early 1990s.
In the Sevilla region, 62% of the breeding pairs were found in fallow and arable lands. The
majority of the colonies in agricultural areas were located in sunflower and cotton fields
and occasionally in sorghum and chickpea cultivations (Calvo & Alberto 1990). However,
breeding success was substantially lower as compared to in fields than in grasslands close to
seminatural marshlands (Calvo 1994).

Studies conducted on the nest site selection of waders breeding in agricultural landscapes
in Western Russia found that the Collared Pratincole breeding in agricultural areas is one of
the most vulnerable waders (Lebedeva 1998).

In France, the majority of the population is located in the Camargue region. As the num-
ber of pairs fluctuated between 37-127 in the period of 2004-2014, this population is con-
sidered as threatened. Nests in agricultural areas were mostly found in maize and sorghum
plantations (Kayser 2015). In Montenegro, 70-80 pairs of Collared Pratincoles breed in dry
salinas close to Ulcinj (Saveljic 2002).

The populations of Collared Pratincole experienced a dramatic decline in the last ten years
and is one of the waders that are close to local extinction in Hungary. Other species that ex-
perienced similar declines due to gradual habitat loss and fragmentation, disappearance of
wetlands and collapse of grazing livestock include the Kentish Plover (Charadrius alexan-
drinus) and the Stone Curlew (Burhinus oedicnemus) (Rakonczai et al. 1989).

In the 19" century, the species was still considered as a widely distributed bird in the en-
tire Great Hungarian Plain, and there were also colonies in Transdanubia (Chernel 1899). In
contrast, in the 20® century, colonies were known only in areas between the rivers Danube
and Tisza, in Hortobagy, Nagykunsag and in Békés County. In Hortobdgy, where the most
significant populations bred in the early 1990, the total population amounted to 500 pairs
(Kovacs & Kapocsi 2005). For example, in August 1942, 150 individuals were observed
in the vicinity of Hajduboszérmény, which might have consisted of birds from the Horto-
bagy population during their pre-migratory aggregation. The Hortobagy population amount-
ed to 180-200 pairs during the 1960s and 150-160 pairs during the 1970s (Kovacs & Ka-
pocsi 2005).
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Within Horotbagy the largest colonies were found near Kunmadaras in the 1960s and
1980s, predominantly close to Csikos and Mérges Marshes, in Bogarzo, close to Dogha-
lom and Gyuro-kut areas (Szabo 1980). Further, pratincoles regularly bred in Nagyivan,
Nyir6-lapos, Nydri-jaras, Mata, Angyalhdza, Zam and Szelencés areas. Traditional colonies
survived in declining numbers during the early 1980s (Kovacs & Kapocsi 2005).

Colonies in the eastern Hortobagy (Nyari-jaras, Angyalhaza, Szelencés areas) were lost
until 1985, and a few breeding sites remained in the southern areas (Kovacs 1993). From
1980 onwards, the Hortobagy population totalled up to 100 pairs in the best years but ex-
perienced its final declining stage which included less than 50 pairs in later years (Kovacs
1993). In the 1990s, pratincoles ceased to breed in the Kunmadaras area, with only occa-
sional breeding activities (Kovacs & Kapocsi 2005). Nest sites were known in the Kecskeri
area 20 kilometres from Kunmadaras area during the 1980s and 1990s (Endes 1991).

Similarly to the processes observed in Hortobagy, pratincoles also suffered a drastic popu-
lation decline in the Kiskunsag region. In the 1970s, colonies of up to 30—40 pairs regularly
formed in Kelemen-szék and Kis-rét marshes. In the 1980s, colonies of Apaj and Urbd sig-
nificantly decreased and then disappeared from salt pans of Upper Kiskunsag (Bankovics et
al. 2015). In later years, only occasional breeding activities were observed in the region. In
1992, a nest with a single egg was observed in an overgrazed grassland plot in Harta-Akasz-
t6 area (Berd6 1992). At the turn of the century, a brood with two young was found in Kele-
men-sz¢k marsh (Pigniczki 2000).

Similarly to the Hortobagy and Kiskunsag populations, those of Békés County also have
dramatically declined, and only pairs breeding in agricultural landscapes survived (Széll
1996). In the 1930s, a flock showing nest protection behaviour was spotted in the alkali
steppe of Csudaballa, located in between Ttrkeve and Gyomendrdd (Tarjan 1934). Breed-
ing pratincoles were known in the Koéré-zug area in Dévavanyai-Ecsegi steppes in the early
1990s (Sz&ll 1996). In 1993, a colony of 2—3 pairs was observed in a dry pond of the Fertd
Fishponds of Szentes (Bod 1993).

The characteristic breeding habitat of the Collared Pratincole included steppes inter-
spersed with temporarily flooded wetlands (Széll 2014). In Hortobagy, pratincoles nested
in areas with sporadic vegetation intensively grazed by cattle, in the vicinity of grazed and
open-water salt pans as well as wet grasslands. Nest-sites were chosen in dry Puccinellietum
wetlands grazed by cattle and also in barren plots of Camphorosmetum, Spergularia, Pholi-
urus and Plantago tenuiflora vegetation (Szabo 1980).

Eggs were often laid on dry cattle dung or in cattle footprints, often in nest cups lined
with plant material. Occasionally, Collared Pratincoles bred in barren edges of excavations,
planed rice-field dykes, abandonded livestock roosts, boundaries of salt pans as well as in
areas surrounding duck farms covered by dry manure layers (Szabd 1980). At the turn of the
century, a pair of pratincoles successfully bred in a mudflat during emergency floods in 1999
and 2000 (Kovacs & Kapocsi 2005).

In the 1980s, the number of surviving colonies in native grasslands started to decline
heavily and completely disappeared during the early 1990. This population collapse was
probably due to the gradual decline of livestock grazing and the disappearance of wetlands
as a result of the establishment of irrigation canal networks (Kovacs & Kapocsi 2005). In
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parallel to the intensive decline of livestock grazing, especially that of cattle, populations
declined and disappeared in alkali grasslands (Sterbetz 1974). Following declining popula-
tion trends, colonies were found increasingly often in intensively cultivated arable and fal-
low lands. Since 1994, Collared Pratincoles have bred only in these types of habitats (Olah
& SzE11 1994).

However, colonies breeding in arable lands were first detected a lot earlier: in 1902, a co-
lony of five pairs were found in a carrot field in the Great Hungarian Plain and in 1906, a
colony of a few pairs were observed in a feed-corn field. In 1919, birds showing nest protec-
tion behaviour were found in a fallow land. Later, a colony consisting of a minimum of three
pairs were found, and the eggs from the nest were collected (Cerva 1926).

Breeding activities in agricultural areas were reported close to Zador-lapos, Asszonyszal-
las, Kunlapos from 1980 onwards, from 1985 onwards in the vicinity of Mezotur, in Csa-
bacsiid in 1987 and in Szarvas and Ecsegfalva in 1988 (Sz¢Il 1993). In 1994, two colonies
were found in maize fields in Kiskunlachaza (Selmeczi-Kovacs 1994), and 82 pairs bred in
three agricultural regions of the Great Hungarian Plain (Olah & SzEll 1994). In 1996, two
early-phase colonies were discovered in a sunflower field in Kunlapos area near Karcag
(Kapocsi 2002).

Agricultural habitats are now considered as vital for the nesting of Collared Pratincoles.
A special focus is given to flooded and fallow rice fields as well as sunflower and maize
plantations (Csider 2008). In the past 20-25 years Collared Pratincoles almost exclusive-
ly bred in the vicinity of rice fields in eastern Hungary, with a few occasional exceptions.
In 1994, breeding pairs were located in flooded rice plantations in neighbourhoods of Csa-
bacsiid, Karcag, Kisujszallas, Mezotr and Szarvas (Olah & Sz¢éll 1994). Studies carried out
on nest site conditions and distance to the nearest water body concluded that the height of
rice amounts to 3—4 cm during the initial phase of breeding, thus forming adequately sparse
vegetation. Nests were 0.1-2 kilometres away from water bodies (Széll 1993). Collared
Pratincoles breeding in root crops regularly hunt in the close neighbourhood of the colony,
occasionally in nearby cereal fields (Kiss 2011).

The aim of this study was to present data on the status of the largest, Nagykunsag popu-
lation of Collared Pratincoles and to identify environmental factors related to the nest site
selection of Collared Pratincoles. We specifically considered four factors: (1) physical cha-
racteristics of nearby wetlands (2), type of arable field (3), characteristics of alkali soil plots,
and (4) proportion of crop types in the landscape. Additionally, we aimed to estimate colony
size and proportion in agricultural areas. Finally, we provide an estimation of the short-term
population trend of Collared Pratincoles in the Nagykunsag region.

Materials and Methods

Our study area comprised all known pratincole habitats in the administrative districts of
Karcag, Kistjszallas and Ecsegfalva, which extend to a total of 33,144 hectares (Figure 1).
Within this region, we identified the following habitat types (in order of decreasing propor-
tion in the landscape): arable lands, rice fields, marshes and extensively managed grasslands.
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Figure 1. Location of the study area and colonies monitored between 2008 and 2016
1.dbra A vizsgalati terlilet atnézeti képe 2008-2016 kozott a koltéallomanyok pontjaival



30 ORNIS HUNGARICA 2017. 25(1)

Breeding activities were also regularly recorded in the following areas near Karcag in the
1990s and early 2000s: Kunlapos, Bengecseg, Apavara, Botonas (Kapocsi 2002). In these
areas we found only occasional breeding activities in the study period, which we less fre-
quently but regularly monitored. Focal searches of Collared Pratincoles were conducted in
rice fields, arable lands and in their 2 km surrounding. Focal areas were surveyed several
times a week.

Surveys of potential nest sites where pratincoles were prospecting in agricultural areas
were already started during the spring migration period. Nest sites were determined based
on the behaviour of birds that showed exploratory flights and colony establishment activi-
ties (Kovécs & Kapocsi 2005). Searches for incubating birds were initially conducted in the
boundary zone of the field hosting the colony, and were later extended to areas within the
particular field to precisely locate nests.

Because incubating birds generally tolerate agricultural machines around the colony, nests
with eggs could be easily located from 4WD cars. When we visited nests, breeding pairs
were only disturbed during the short interval of recording GPS coordinates, nest parame-
teres (site, egg numbers) and taking photos. We considered a location to be a nest site if it
was occupied by a nest at least once.

When we found nests with young, we recorded pointing coordinates in the EOV coor-
dinate system. All nest locations and history were recorded in a control log, which con-
tained information on date, site ID and coordinates of locations, nest status, number of eggs/
young, number of succesfully hatched young as well as the cause of breed failure if applica-
ble. Using the coordinates of located nests, we generated a point layer of nests and colonies
using ARCMAP 10.1 software for spatial analysis.

To analyse nest site choice, we employed three response variables: (1) number of pairs,
(2) number of successfully breeding pairs, and (3) proportion of successfully breeding
pairs for each colony. We used crop type, the distance and size of the nearest shallow wet-
land, and the distance of the nearest alkali soil patch as predictors. We applied linear mixed
models, entering year as random term, using the ,,lme4” package in the R statistical pro-
gramming environment (R Development Core Team 2016). Additionally, we tested wheth-
er the distance of nearest neighbours within colonies was related to habitat type, by apply-
ing Kruskal-Wallis-test.

During nest search we also determined colony size. We considered a breeding pair to be
colonial if the disturbance experienced by the nesting pair has evoked nest protecting be-
haviour in pratincoles in neighbouring areas. Additionally, we collected colony sizes found
since 2008 and compared their frequencies in various crop types. Finally, each breeding sea-
son, we estimated the total size of the breeding population of the region by considering the
numbers of both first and replacement clutches.

Habitats

During the study period, we identified and estimated the size and location of natural as well
as artificially flooded wetlands. Agricultural habitats used by pratincoles were classified into
four categories, based on soil preparation, timing of crop sowing and technology.
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Root crops

This class includes crops sown between mid-April to early May. Soil settlement following
basic cultivation is carried out in the spring before seedbed preparation with disc, harrow,
roller and other machinery. Following seedbed preparation, bare soil surface of small grain
size is formed which is sufficiently compressed in seed depth and only covered by straw.
This type is characterised by large row distances, ranging between 70 and 76 cm (Csajbok
2012). This habitat class is represented by sunflower, maize and sorghum in the region.

Spring cereals

This type is represented by oat sown in March and April, which starts to grow only late as a
result of soil and precipitation conditions, generally during the spring arrival of pratincoles.
In lower-lying areas with longer water cover, this crop does not germinate, leaving barren
alkali spots behind.

Early summer crops

This class includes crops sown late, in May or June. In the Nagykunsag region, this type is
represented by alfalfa, Alexandria clover and millet. Early summer crops play an important
role as green fertilizers of fallow white rice fields. These crops are sown into small-grain
settled seedbank, similar to cereal sowing (Csajbok 2012). This habitat class is occupied by
pratincoles during barren, early developmental stages, prior to germination.

Fallow land

These fields are abandoned for cultivation for a year, managed by heavy discs once or twice a
year between early- and mid-May. Fallow lands are mostly represented by fallow white rice
fields in the region. Cultivation technology of white rice requires crop alternation (Sarvari
2011). Owing to discing, the soil will be smaller-grained.

Results

Nest site selection

During the study period (2008-2016), we found 258 breeding events in colonies or soli-
tary pairs (Figure 2). The proportions of breeding events in various habitat types are sum-
marised in 7able 1.

Out of the three models, the only significant relationship was a positive relationship between
the number of pairs and the size of nearest wetland: larger water bodies predicted colony size de-
fined as the number of nesting pairs (b=0.006, t=2.328). None of the predictors in the two other
models had significant effects on any of the response variables (p>0.323 for all cases) (Figure 3).



32 ORNIS HUNGARICA 2017. 25(1)

140
Odry paddy field
120 o fallow land
phacelia
100
O alexandria-
clover
80
Blalfalfa
60 millet
Hoat
40
B sorghum
20 Hcomn
mfﬂfﬂ *. sunflower
0 T T
root crops spring cereals  early summer crops fallow land

Figure 2. The number of nests in different in agricultural crops during the study period
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Figure 3. The number of breeding pairs as a function of the area of the nearest wetland (in m?)
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Colony sizes and frequency of their occurrences in various crop types
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1. tdbldzat Székicsér-koloniak méretei, illetve el6fordulasuk aranyai a kiilonb6z6 él6helytipusokban

Size of colony Occurence Occurence in Occurence in q

(number of '::'::'r’:r::ef in cultivated | spring seeding |summer seeding faﬁgf::::;i '('J/ )
pairs) lands (%) lands (%) lands (%) 4

13 1 100 0 0 0

12 1 100 0 0 0

11 0 0 0 0 0

10 1 0 0 0 100

9 1 0 0 0 100

8 3 66.6 0 333 0

7 4 75 0 0 25

6 5 40 20 20 20

5 10 40 0 0 60

4 5 20 20 40 20

3 10 60 0 20 20

2 8 50 0 25 25

Solitary pairs 13 54 0 23 23

The mean distance to nearest neighbours calculated for each colony did not differ between
habitat types (Kruskal-Wallis ¥*=5.290, df=9, p=0.8084).

Out of the four habitat types, occupancy rates were the largest for root crops (52%) and
fallow lands (29%). While 16% of nests were found in fields of crops sown during early
summer, this number amounted only to 3% in spring sown crops (Figure 2).

Characteristics of colonial breeding

Mean colony size was 4.94 pairs/colony (n=49 colonies). More than half (67%) of colonies
consisted of 25 pairs. The largest colonies, consisting of 7—13 pairs were established most-
ly in root crops (64%), fallow lands (28%) and rarely in early summer crops (8%) (Table 1).

We found colonies consisting of more then 11 pairs only in two occasions. In 2015, a co-
lony of 13 pairs were found in Kisrét of Kistjszallas, while a colony of 12 pairs was estab-
lished in Gyalpér in the same region. The proportion of colonies consisting of 10 or more
pairs was thus substantially smaller (6.1%) than the proportion of smaller colonies (93.9%).

Solitary breeders made up 21% of all nesting records. More than half of the solitary nest-
ing pairs were located in root crops.

Trend of the Nagykunsag population between 2008-2016

The minimum population size was found in 2008 with only 15 breeding pairs in the region.
In contrast, the maximum population size was in 2016 with 3637 pairs. During the study
period, both the number of pairs and number of clutches increased. Total population size in-
creased significantly in the region between 2008—1016 (Figure 4) (linear regression, b=2.00,
df=7, p=0.002) although the increase was smaller before the peak year of 2016.
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Figure 4. Population trend of Collared Pratincoles in the Nagykunsag region during the study period
4.dbra A nagykunsagi székicsérpopuldcié véltozdsanak trendje a vizsgalati idészakban

Discussion

During the early 1990s, the remaining pratincole populations suffered a further dramatic de-
cline. Moreover, traditional breeding in native steppes gradually disappeared, which might
be explained by a number of mutually non-exclusive hypotheses. First, the decline of cattle
grazing resulted in the decrease of areas covered by barren alkaline wetlands. Additionally,
the marsh vegetation of soda pans and wet grasslands became continous, and insect com-
munities characteristic to open habitats and shallow and water bodies declined and disap-
peared. Furthermore, the establishment of dykes and ditches led to the draining of temporary
steppe wetlands, sinking of the groundwater table, inducing steppe soil formation (Kovacs
& Kapocsi 2005).

Behaviours related to nest site selection, colony establishment and breeding have also
substantially changed in pratincoles nesting in agricultural landscapes, compared to those
breeding in native grasslands. As a result of our analyses, we found a significant relationship
between colony size and size of the nearest water body: larger water bodies predicted larg-
er colonies. During the late 1990s, colonies of Eastern Hungary survived only in areas har-
bouring active rice fields (Olah & Széll 1994).

A former hypothesis proposed that food availability in rice fields attracts pratincoles, that
in turn form colonies close to rice fields (Széll 1993). We assume that the presence of fly-
ing insect fauna connected to temporarily flooded shallow wetlands influenced annual nest
site selection in pratincoles. Accordingly, we have repeatedly observed that late or supple-
mentary broods as well as aggregation sites were found in the vicinity of intensively emerg-
ing Sympetrum fonscolombei dragonflies. Similarly to our findings, the presence of nearby
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wetlands also predicted colony sites in Spain, where colony sites were determined by the
location of suitable arable lands in the neighbourhood of wetlands. Both in natural and ag-
ricultural habitats, the majority of colonies were found within a 100 metre range of wet-
lands (Calvo & Furness 1995). Therefore the availability of wetlands (including marshes
and reedbeds) is vital for pratincole conservation (Calvo 1995).

Our observations match previous findings on the crop type preference of pratincoles nest-
ing in agricultural habitats. In a previous study, pratincoles preferred sunflower, oil pump-
kin, silage maize and spring barley fields, fallow and uncultivated land as well as aban-
doned rice fields (Kovacs 1992). Root crops with sparse vegetation available in the vicinity
of rice fields were concluded to provide the most suitable nest sites. Prior to our study pe-
riod, a high proportion of breeding events in Hungary was in sunflower and maize fields
(Sz¢£11 1993). Although we found clutches in 11 crops of four major crop types, our findings
agreed with these general patterns because the proportion of root crops, especially that of
sunflower, was significantly higher than that of other crops. The number of clutches found
in maize fields was smaller than those found in sunflower plantations, which is explained by
larger total cover of the latter plant as it is less responsive to soil conditions. In arable lands
of 10-100 hectares located in the vicinity of rice fields, sunflower fields are cultivated each
year, attracting prospecting pratincoles by sparsely vegetated soil surfaces. Sunflower was
also the most important crop in agricultural areas to Spain, where most of the breeding po-
pulation was found in sunflower and cotton fields in the south-eastern part of the country.
Interestingly, pratincoles regularly establish colonies close to breeding Lapwings, Vanellus
vanellus (Calvo & Furness 1995).

Fallow lands are represented by fallow rice fields in the region, as uncultivated arable
lands are rather rare. During spring arrival of pratincoles, these habitats are covered by rice
stubble, not attracting prospecting birds. From mid-May onwards, fields are cultivated by
heavy disks, creating barren and rugged soil patches, suitable for nesting. Accordingly, fal-
low rice fields primarily attract late or failed pairs. More than one fourth of clutches were
found in this habitat type. During the 1990s and early 2000s, it was not known that pratin-
coles may breed in dry rice fields. From 2005 onwards, the role of this habitat type has been
increasingly important, as these provide nesting opportunities for late and failed breeders
(Csider 2008, Kiss 2011). In our study, we confirmed the preference for root crops, which
seems to be unchanged during the past decade. Similar to root crops, fallow lands were also
preferred for breeding, with a special respect to fallow rice fields.

Breeding events in spring cereals were recorded rarely. This habitat type was selected by
smaller colonies only when open soil patches covered by sporadic vegetation were avai-
lable, or spring oat fields have not yet germinated prior to spring arrival of pratincoles. Nest
in alfalfa or phacelia fields sown in April or May were found only in a few cases. To provide
green fertilizers in fallow white rice fields, Alexandria clover and millet are regularly sown
in part of the fields in May or early June. Fast-growing crops with high nutrient content are
rotated into the soil as green fertilizer, or harvested in August. In drought conditions, these
plant develop rather slowly; thus, these fields provide suitable nest sites in barren or sparse-
ly vegetated stages for pratincoles. Therefore a considerable proportion of pratincole nest
was found in this crop type.
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Based on previous experiences in Hortobagy habitats, pratincole colonies are established
through coordinated exploratory movements, and ensure fast alarming and protection of the
nest from approaching predators or intruders (Aradi 1979). Our data show that colonies of
10-30 pairs, that were formerly a general colony size, are no longer typical. Indeed, larger
and more closed colonies are established in natural habitats. According to previous studies
of pratincole behaviour, colony structure dissolves or completely disappears in agricultural
habitats (Kovacs & Kapocsi 2005).

The studied Nagykunsag population of pratincoles has been the largest nesting population
because the occasionally established colonies in the Kiskunsag region and the Szarvas-Gyo-
maendréd-Mez6tlr area have been significantly smaller then in the Nagykunsag region for
many years. The study population therefore is of national importance. Although the size of
this nesting population increased slowly since the minimum of 2008, the number of breed-
ing pairs increased considerably in 2016, resulting in a significant population increase dur-
ing the study period. However, it is not clear whether this increase is driven by natural popu-
lation increase, movements between colonies in Hungary or immigration from outside the
Carpathian Basin.
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