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Abstract In this study, during 2017-2018, for the first time in Kosovo, research on the census, distribution and
population dynamics of the White Stork was made. 61 new nests were found in the whole country territory and
together with 22 known nests, the total population is recorded to 83 nests and 72 breeding pairs. In total, 461
chicks were raised in the successful nests. Breeding success for the country territory during the observation
period of all breeding pairs was 3.18, and 3.19 of all breeding pairs that raised chicks. The mean breeding
density for the entire country was 0.67 breeding pairs/100 km?in 2017 and 0.70 in 2018. For the potential feeding
habitats, it was 2.19 (2017) and 2.28 (2018). The densest area, the river basin of Lepenci held 2.48 pairs for 100
km?. 48.61% of all recorded White Stork nests were located on various poles.

Keywords: Kosovo, White Stork, population, census, spatial distribution

Osszefoglalas Koszovo elsé orszagos szintii fehérgolya-felmérése 2017-2018-ban zajlott le. A kordbban is ismert
22 fészek mellett 61 ) fészek kertilt eld. A teljes golyaallomany 72 koltdpar volt, amely 6sszesen 461 fiokat repi-
tett ki. A fészkenkénti atlagos fiokaszam az 0sszes koltoparra szamitva 3,18, a sikeres parokra szamitva 3,19 volt.
Az allomany orszagos denzitasa 2017-ben 0,67 par/100 km?, 2018-ban 0,70 par/100 km? a potencialis taplalko-
zoteriiletekre szamitva 2,19 (2017), illetve 2,28 (2018) volt. A legsiirtibb alloméany a Lepenci folyo vizgytijtéterii-
letén €1 (2,48 par/100 km?). A fészkek 48,61%-a kiilonféle oszlopokra épiilt.

Kulcsszavak: Koszovo, fehér golya, allomanynagysag, cenzus, térbeli eloszlas
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Introduction

Until today, seven International White Stork Censuses (IWC) have been carried out in the
years 1934, 1958, 1974, 1984, 1994/1995, 2004/2005 and 2014/2015 (Denac 2010, Kaatz et
al. 2017). Latest censuses showed that population trends of the White Stork are positive in
many parts of its range for the first time in several decades, except for the large area of the
states in the southern part of the Balkan Peninsula and Turkey (Schulz 1999).

Kosovo is a relatively small country and distinguished by rich biodiversity. Its
geographical position, geological factors, hydrology, and climate are some of the factors
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that enabled Kosovo to have rich biological diversity, rich flora, fauna, and vegetation as
well as the presence of relict, endemic and other important species (Maxhuni et al. 2014).
Kosovo represents an interesting area in terms of resident and migratory bird fauna, as it
is an important part of a major eastern European migration flyway connecting Europe and
the Africa/Asia region (Maxhuni et al. 2014). Kosovo’s fauna in general and especially bird
fauna has not been studied sufficiently. So far in Kosovo 220 bird species are recognized and
their number is assumed to be larger than 300 species (Maxhuni et al. 2018).

Even though White Stork is a common bird in Kosovo, there are no comprehensive studies
of population and migration ecology. The earliest description of a Kosovarian stork nest is
found in Marceti¢ and Andrejevi¢’s 1960 book (Ornithofauna of Kosovo). At that time, there
were 26 localities recorded with a total number of 108 nests accounting for an annual average
of 238 young. The total population were estimated to 450 White Stork individuals, but no
information on nest location was recorded. An incomplete survey has been done by Pelle
(1999), where only 4 breeding pairs were found. During extensive field research from 2006 to
2014, only 22 active nests have been found within 19 localities in the whole country and the
nesting population size was estimated to be only 22 pairs, mentioning that data gathering can
be effective only if it is continued by White Stork Census. This activity shows that Kosovo
still has not all the information regarding its White Stork population (Maxhuni ef al. 2014).

Detailed surveys have been carried out during the period 2017-2018, the period foreseen
for this research study. The main goal of this study has been the first research in Kosovo on
the census, spatial distribution, and population dynamics of the White Stork.

Materials and Methods

Nest detection

In addition to the 22 nests known from previous years (Maxhuni et al. 2016), new territories
were searched in field surveys conducted throughout the country. Since some stork nests
were in difficult or even impossible places to reach, such as electric poles, the number of

Figure 1. Stork nests on the poles: (a) and (b) recorded with a drone camera (© A. Mavriqi)
1.dbra Drdénkameras felvételek oszlopon lévé gdlyafészkekrél (© A. Mavriqi)
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juveniles and adults in those nests was determined by images taken with drones (Figure 1).
Areas, where nests are located were marked on the map using GPS.

Phenology

Nest visits took place every 3—5 days, between 15 of March and 30" of April to detect arrivals
and from 1* of August to 10" of September to detect White Stork departures. The date of
the first arrival (return from migration) was recorded when at least one bird was observed
in a nest in the area under investigation. Similarly, the date of departure (migration) was
recorded as the last date the stork was observed in the nest.

Phenological data were calculated using the Mann-Whitney U test, which is used to
determine whether two independent samples are selected from populations with the same
distribution (Mann & Whitney 1947).

Census method

Fieldwork was equal over the whole period of this study, 2017-2018, and the effort on
White Stork census has been carried out between June 1% and July 31 in both years of the
survey. This is the period just before juvenile White Storks fledge. During this study, which
at the same time is the first real White Stork census in Kosovo, the following parameters
— majority of them recommended by Schulz (1999) — were recorded and calculated at
each nest: uH (unoccupied nest); HPa (adult pairs), including HPo (pairs without young),
HPx (pairs with an unknown number of young) and HPm1-5 (pairs with 1-5 young); JZG
(number of young); JZa (JZG/Hpa — average number of fledge young related to HPa); JZm
(JZG/HPm — the average number of fledged young related to HPm); StD (population density
or “stork density” as HPa per 100 km?) and StDBiol (“Biological” population density =
number of HPa per 100 km? of potential feeding habitat).

Standard notation has been used for the description of the reproductive parameters of
White Storks (Nowakowski 2003). The number of young has been recorded from the
ground, preferably from a more elevated observation point, with the help of binoculars or a
spotting scope (2060 x magnification). Ground and vegetation under the nests have been
checked for possible dead, thrown-out chicks.

The data calculations, obtained for each region where the stork is located, were made
by following population parameters. We have used the surface area of Kosovo (10,887
km?) for the calculation of surface-based population density (StD). The surface area of
potential feeding habitats (non-irrigated arable lands, pastures, lands principally occupied
by agriculture with significant areas of natural vegetation, natural grasslands) was used
to calculate biological population density (StDBiol) both as the number of breeding pairs
(Hpa) per 100 km? surface. Area of potential feeding habitats was calculated based on the
CORINE Land Cover database (Copernicus Land Monitoring Service 2018).
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Results

Phenology

During this research conducted from the early spring until autumn in 2017 and 2018,
83 stork nests were detected in different parts of Kosovo. According to the observations
made in these nests, it was registered that the first partner of a pair arrived about 3—5 days
earlier than the second partner. There were cases when both partners appeared at the nest
simultaneously. The average arrival (return from migration) date of storks was recorded as
21 March in 2017 and 19 March in 2018, the average departure date of adults was recorded
as 21 August in 2017 and 19 August in 2018. The first storks in both two years have reached
the center of Kosovo, in Prelluzhe locality, in early March (11%, or 71* day of the 2017 year
and 8™, or 68™ day of the 2018 year), compared to others which arrived mostly between 22
and 26 March. The last arrivals reached the area on April 1 (92™ day of 2017) and April 2
(93 day of the 2018 year) (Figure 2).
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Figure 2. Frequencies of the White Stork arrivals from winter quarters to Kosovo and departures in
2017 and 2018

2.dbra A fehér golyak tavaszi érkezési és 6szi elvonulasi idépontjainak megoszldsa Koszovéban
2017-ben és 2018-ban
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According to our observations, the variability in the arrival date of the second partner did
not relate to a considerable extent to the departure date of the individuals from the nest.

Departure dates of adults were also not significantly related to the number of chicks in
each nest (Figure 2).

Distribution and population size

The distribution of White Stork nests identified until now in the whole country territory
is presented in Figure 3. We confirmed the presence of a breeding pair when at least one

Figure 3. Distribution of White Stork nests (H) in the whole country territory
3.dbra A fehérgdlya-fészkek (H) megoszlasa az orszag teriletén
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4. tabldzat A foglalt fehérgolya-fészkek s(ir(iség szerinti megoszlasa

individual is observed by constructing, defending, incubating, feeding chicks, or perching on
the nest and counted the total number of fledglings when they were about 5—7 weeks of age.

During this research 61 new nests were found in the whole country territory and the total
population is estimated to be 80 nests in 2017 and 83 nests in 2018 (Figure 3, 4, Table 1).
The highest number of nests per village (9) was recorded in Varosh village, the Municipality
of Ferizaj (Figure 7).

Nest distribution within hydrographic basins

According to the drainage of river basins, the majority of nests (57 nests) are found in the
Black Sea hydrographic basin followed by the Aegean basin (17 nests) and Adriatic basin
(9 nests) (Table 2).
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Table 2. White Stork nest distribution on hydrographic basins, municipalities in the years 2017-2018
2.tdbldzat A fehérgolya-fészek megoszlasa kozigazgatasi egységenként és vizgyujté teriletenként
2017-2018-ban

Flows River Rivers | Municioalit No.of |No.of| Total Total | No. of nests/
into basin PalYY | |ocalities | nests | localities| nests 100 km?
Vushtrri 6 11
Ferizaj 6 7
L F. Kosové 3 3
Sitnica —
Lipjan 3 7
lbri Shtimi 3 3 28 38 0.95
timje (51.85%) | (45.78%) :
Black Gracanicé 2 2
Sea Sitnica (2) .
Llapi (1) Obiliq 3 3
Drenica Drenas 2 2
Viti 6 10
Morava | Moravae 13 19
e Binces | Binces G 2 2| (2007%) | (22.89%) 121
Gjilan 5
Aegean I . | Nerodimja | Ferizaj 3 11 7 17 o
epenci ’
Sea PENCt | epenci | Kacanik 4 6 | (12.96%) | (20.48%)
U SELElR] | o o 2 2
i Pejés
L. L Lumbardhi
Adriatic | Drinii i Decanit Decan 2 2 6 9 019
Sea Bardhé - (11.11%) | (10.84%) ’
Lumbardhi .
A . Prizren 1 4
i Prizrenit
Ereniku Gjakové 1 1
Total: 54 83 0.76

Comparing the data from the three hydrographic basins is possible to see that the Ibri
hydrographic basin is the most important. It contains the highest number of identified nests
— 38 (45.78%) followed by Morava e Binges with 19 nests (22.89%), Lepenci 17 nests
(20.48%), and the last one Drini i Bardhe with only 9 nests (10.84%) (Table 2).

About 21.69% of the whole breeding population was found only in Ferizaj municipalities.
The mean standard density of active White Stork nests per municipality has been found
to be significantly changing from one municipality to another and indicated that Ferizaj
municipality holds the largest breeding population over the country (18 nests or about 22%).
While at the same time, mean standard density of active White Stork nests per river basin
indicate that Lepenci River Basin holds the densest breeding population (2.48 pairs/100
km?, compared to the value of 0.70 calculated for the entire country).

Population density

During this first national White Stork census, the Kosovarian population was estimated to
be 71 breeding pairs in 2017 and 72 in 2018 with a mean breeding density of 0.67 (0.70 in
2018) breeding pairs/100 km? of country territory (StD).
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Table 3. Population and breeding parameter analysis on hydrographic basins
3. tdbldzat Populacios és koltési eredmények vizgyijté teriiletenként

) H HPa HPm | HPo JZG JZa JZm StD
:Iv?r [ (-] ~N 0 [ (-] [ (-] N (-] [ (-] [ (-] ~N 0
asin | 5 s |o|o|o|ola|le|la| | o o o o o | o
(o] (o] o~ (o] o~ o~ (o] (o] o~ o~ (o] o~ o~ o o~ (o]
Ibri 36| 38| 34| 36| 33| 34| 2| 2|107| 102| 76.9|72.53| 76.9|72.53| 0.85| 0.90
A 18| 19| 15| 16| 15| 15| o| 1| 47| 48| 21.5]19.81| 21.5|20.34| 096 1.02
Binges
Lepenci| 17| 17| 15| 15| 14| 14| o| 1| 51| 44|375| 36|375| 36|219] 219
Drinii /o1 ol 9| o| o 9| o| o 32| 30|215|2025|215[2025| 0.19] 0.19
Bardhé
Total | 80| 83| 73| 76| 71| 72| 2| 4|237| 224|3.25| 2.95(3.34| 3.11|0.67|0.70

The highest breeding density (breeding pair/100 km?) was recorded in the southeast part
of Kosovo, in the locality Varosh, with a maximum of 114.29 breeding pairs/100 km? in
2017 and 100.0 in 2018. The lowest density occurs in the northern and western part of
the country, located along the Drini i Bardhe river. The number of nests varies according
to the hydrographic basins within Kosovo. Ibri basin is the most important. It contains
the highest number of identified nests 38 (45.78%) followed by Morava e Binges with 19
nests (22.89%), Lepenci 17 nests (20.48%), and the last one Drini i Bardhe with only 9
nests (10.84%).

The Biological population density (StDBiol), calculated by the total area of non-irrigated
arable lands, pastures, lands principally occupied by agriculture with significant areas of
natural vegetation and natural grasslands in the country (3,336.9 km?), was 2.19 pairs/100
km? grassland in 2017 and 2.28 in 2018.

The lowest density of stork nests (0.19 nests/100 km?) is within the Dukagjini Plain in
the Drini i Bardhe river valley, while the highest nest density is in the Lepenci river valley
(2.48 nests/100 km?) and Morava e Binges valley (1.21 nests/100 km?). The average
density of nests across the country was found to be quite low, only 0.76 nests/100 km?.
On the other hand, in this first national stork census conducted in Kosovo, the average
breeding density (StD) was calculated as 0.67 breeding pairs per 100 km? in 2017 and 0.70
in 2018 (Table 3).

Nest locality preferences

The majority (48.61%) of all recorded White Stork nests were located on various poles.
Within this percentage, nests on overhead electricity line poles accounted for 82.35% of the
total, whereas only 17.65% of nests were on communication line poles or those that were
not in use any longer.

White Stork nests placed on the electricity pylons are considered to be at high risk of
electrocution, collision or fire.

There are some recent focal activities to erect artificial nest platforms mostly in places
where they are in a very dangerous situation.
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After the poles, trees come
with a ratio of 19.44% as
nesting places. In addition,
chimneys (9.72%), mobile
phone antennae  (8.33%),
roofs (6.94%), and the top of
mosques (6.94%) are among
the preferred nesting places
(Figure 5, 6, Table 4).

Reproductive Success

73 out of 80 nests occupied by
nesting couples were detected
in 2017 and 76 out of 83 nests
in 2018. In two years, two
nests were used by individuals

H Pole

M Tree

® Chimney
M Antennae
M Roofs

B Mosque

Figure 5. White Stork nest placements in Kosovo
5.dbra A fehérgdlya-fészkek aljzat szerinti megoszlasa Ko-
szovoban

Figure 6. White Stork nests in various places
6.dbra Kulonbozé helyekre éplilt fehérgolya-fészkek
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Table. 4.  Breeding success of the White Stork related to nest location in Kosovo
4. tabldzat Koltési eredmények a kiilonféle fészekaljzatokon Koszovdban

Nest locatlon HPa HPm HPo JZa JZm

2017 | 2018 | 2017 | 2018 | 2017 | 2018 | 2017 | 2018 | 2017 | 2018
Pole 33 36 32 35 1 2 3.22 3.03 3.22 3.08
Tree 16 16 15 14 0 2 3.06 2.65 3.06 2.65
Chimney 7 7 7 7 0 0 2.72 2.22 2.72 2.22
Roofs 5 5 5 5 0 0 3.12 3.04 3.12 3.04
Antennae 6 6 6 6 0 0 3.08 3.14 3.08 3.14
Mosque 6 6 6 5 1 0 3 2.57 3 2.57
Total: 73 76 71 72 2 4 3.25 2.95 3.34 3.1

. 5 nests/locality 1
4 nes;sélg;llty 2 1.85% 9 nests/locality 1

1.85%

3 nests/locality4 ———
7.41%

2 nests/locality 3

5.56%

1 nests/locality 43
79.63%

Figure 7. The distribution of the localities (54) by the number of nests (%)
7.dbra A telepllések megoszlasa (%) az ott talalhaté golyafészkek szama alapjan

alone. It was found that five slots were not used in these years. 71 couples used the nests in
52 different areas in 2017 and 72 of them in 54 locations in 2018 were successful (HPm).
Successful couples raised a total of 461 offspring, 237 in 2017 and 224 in 2018.

According to these data, the frequency distribution of the offspring size in 2017 and 2018
was calculated (Figure 9). Accordingly, broods with three (HPm3) nestlings made up the
highest proportion of nests with breeding success (52.94%) on average, was 39 in 2017 and
37 in 2018. Broods with four (HPm4) nestlings were also high, 18 in 2017 and 19 in 2018
while the broods with two (HPm2) nestlings was 11 in 2017 and 13 in 2018. The data about
number of chicks per nests (HPm1 — HPmS) are in Figures 8.

During this census, the highest figures (HPa, StD) and the highest breeding success (JZm,
JZa) were recorded in the areas along the Sitnica, Lepenci, and Morava e Binges River.
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5 chicks/nest; 3;
4.48%

2 chicks/nest; 10;
14.93%

4 chicks/nest; 18;
26.87%

3 chicks/nest; 36;
53.73%

5 chicks/nest; 2.78 1 chicks/nest; 1.39

2 chicks/nest; 18.05

4 chicks/nest; 26.39

(

3 chicks/nest; 51.39

Figure 8. The nest distribution by the number of chicks / nests (2017 and 2018)
8.dbra A fészkek fiokaszam szerinti megoszlasa (2017 és 2018)

Discussion

Phenology

The average dates of arrival of storks in Kosovo can be compared with Kosicki et al. (2004)
for the storks in Poland. The first partner of a pair in our case arrived about 3—5 days earlier
than the second partner. The difference of less than 7 days between the sexes were found
from Barbraud et al. (1999) for the return date in France.

Distribution of nests

Based on the results carried out for the first time in 2014, when 22 nests were present
(Maxhuni et al. 2016), during this research made in 2017-2018 with more search effort
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61 new nests were found in the whole country territory and together with those 22 nests
the total population is estimated to be 83 nests. This number is quite higher compared to
the neighboring countries such as Montenegro where, according to Jovicevi¢ and Savelji¢
(2012), is present only one nest and in Albania 4 nests (Bego et al. 2016). Our number of
nests are lower comparing to Macedonia where 817 nests are present (Thomsen & Lachman
2013), while in Serbia there are 1,220-1,370 breeding pairs, where more than 77% of the
population are in Vojvodina province (Puzovi€ et al. 2015).

In 54 localities, within 16 municipalities 83 nests were found with the mean number of
nests/localities of 1.53. This mean number is very similar to those in Romania (Mestecaneanu
et al. 2017), where this number was 1.85 and higher than those in Cluj County where this
value was only 1.36 (Kosa 2015).

The highest concentration of breeding pairs along the Sitnica river can be explained due to
favorable feeding conditions in the upper and central part of the basin, also by the fact that
covering the surface of this hydrographic basin is among larger, excluding Drini i Bardhe
river basin and, particularly in the temporarily flooded meadow and pastures that follow the
river along both banks.

Population density

The average breeding density (StD) in Kosovo — 0.67 breeding pairs per 100 km? in 2017
and 0.70 in 2018 — is lower than in neighboring countries. Among them, in Slovenia the
breeding density was 0.95-1.18 nests/100 km? (Denac 2010) in a period of 12 years (1999—
2010), in Romania 4.33 (Késa 2007), in Northern Croatia 7.55 (Muzini¢ & Hackenberger
2015). Exceptionally, the percentage of nests without nestlings (hPo) was lower than in
many European countries (Gyalus et al. 2022).

During the breeding season, it has been proven that suitable feeding areas exist in many
places along the Sitnica River Basin and near the nests; more or less the same results were
found in Pomerania (Ozgo & Bogucki 1999), where the most visited habitats were meadows,
grasslands and fields.

The reason for irregular distribution of White Stork nests per river basin might be the
differences in food diversity and abundance (Tryjanowski & Kuveniak 2002, Tsachalidis &
Goutner 2002). In addition, the distance to possible feeding sites (Johst ez al. 2001), altitude
and distance to the nearest river (Onmus et al. 2012), differences in habitat structure and use
(Moritzi et al. 2001, Nowakowski 2003).

Nest Location Preference

It has been determined that the stork nests built on trees were found only in three different
tree species, consisting of oak, black locust, and lime tree. Similarly, the oak tree as a most
common place of nest building has been found also in Lithuania (Vaitkuviené & Dagys
2015). However, since nests built on buildings (chimney or roofs) are generally not welcome
and storks are not allowed nesting there, the occupation rate of nests in buildings is lower
than for pole nests, often because storks are not allowed to nest.
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The oldest stork nest in Kosovo was estimated to be about 40 years old, the largest
number of nests were between 6—10 years old. Even though the nests are in different areas,
there was no significant difference in productivity between the old nests. While the number
of nests on chimneys and trees has increased in the last 15-20 years compared to other
areas with more nests, it has been determined that it has decreased (48.61%) in chimneys
and trees. Similarly, the number of nests in chimneys is decreasing in many European
countries. One reason for this is the modified shape of chimneys where the newer types
are opened on the top in contrast with the ones that were earlier, with holes on the sides.
Sometimes the top is cone-shaped, especially aiming to deter storks not to built the nest
there (Gyalus et al. 2018).

During the last fifteen years, some changes have been observed in Kosovo in nest site
preferences, birds moving from buildings to electricity pylons (Maxhuni et al. 2016) where
the storks show the adaptability to the new conditions of life. This process has differed
significantly in various parts of the country.

A higher nest location may provide a better and more secure landing and takeoff site for
White Storks. Thus, some White Stork pairs trying to build nests on houses in villages may
be disturbed by homeowners and build their nests on pylons (Onmus et al. 2012).

Considering that overhead electricity line poles have been available across the countryside
for many years (since 1960s), probably the recent increase in nesting on electricity poles
is most likely a consequence of a gradual change in White Stork nesting behaviour in an
increasing population. A similar tendency of White Storks increasingly nesting on overhead
electricity line poles and gradually abandoning their former traditional nest sites in trees
and on roofs of buildings has been observed over the last decades in several other European
countries (Janaus & Stipniece 2004, Tryjanowski et al. 2009, Denac 2010, Onmus et al.
2012). In Kosovo also, the decrease of nests in trees is present during the period from
2006 to now, while the proportion of nests on electricity line poles and cellsite antenae
increased. Similarly, in other European countries such as Estonia, the proportion of nests in
trees decreased from 68% in 1984 to less than 10% in 2008, while the proportion of nests
on electricity line poles increased from 12% to 72% (Ots 2009). In Slovenia, the last White
Stork nest in a tree was recorded in 2008 (Denac 2010). This same tendency has also been
observed in Poland, both in the entire country, where the proportion of nests on electricity
line poles increased from 4% in 1974 to 37% in 1995 (Jakubiec & Guziak 1998).

Nest position is known to have an important role in breeding success (Vergara & Aguirre
2006) and nest replacement or relocation may require caution as White Storks have high
nest fidelity (Chernetsov et al. 2006, Vergara et al. 2006). In our case, especially in 2018,
it has been observed in some cases that the placement of platforms on electric poles has
resulted in the reduced success of the breeding of those nests, delaying the process of their
reproduction and hatching the youngs.

Reproductive Success

Breeding success for the Kosovo stork population during our study, which was 3.19 per
successful pair is a bit higher than the estimated JZm values needed to keep the population
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stable (Burnhauser 1983, Lakeberg 1995). Although this value cannot be generalized
since it is obtained in only two years (2017 and 2018), it is slightly higher than in other
European countries where their breeding success has remained more or less unchanged.
It was higher than in 2016 in Eastern Romania: 2.25 nestlings per nest (Fasold-Matdsaru
2018). Our data are more or less similar with those in Hungary (Lovaszi 2022) where
the breeding success in 2017 was 2.72 and in 2018 very similar to us: 3.15. The mean
breeding success in Slovenia over the period 1999-2010 was 2.6 young per successful pair
(Denac 2010). In Poland, which holds the largest population of White Storks (BirdLife
International 2004), breeding success in various regions varied between 2.5 and 3.0 young
per successful pair in the 1990s and early 2000s (Nowakowski 2003, Daniluk et al. 2006,
Kuzniak 2006). In France, the mean breeding success was 2.5 young per successful pair
in 2003 and 2004 (Massemin-Challet ez al. 2006). In Slovakia, the mean breeding success
during the period of 1978-2002 was 3.05 young per successful pair (Fulin ef al. 2009).
Considerably higher breeding success was recorded in Turkey, which holds one of the
highest populations of White Stork (BirdLife International 2004), with 4.2 young per
successful pair in central Turkey in 2004 (Gocek 2006) and 3.8 young per successful pair
in northern Turkey in 2010 (Yavuz et al. 2012).

Our results related to the number of nestlings of birds (Figure 8) are in accordance with
studies made in many countries like in Poland (Nowakowski 2003), Greece (Kominos &
Galanali 2013) and in Romania (Mestecaneanu et al. 2017) with dominant proportion of
HPm3 type broods, while in Cluj County (Romania) 4 young storks were the most common
(Kosa & Papp 2015).

According to the results of our research, it is shown that the Kosovo White Stork
population, which presumably belong to the south-eastern peripheral subpopulation
(Stumberger & Velevski 2001), comparing with results from 1950 (Marceti¢ & Andrejevic)
where 116 breeding pairs of White Storks were registered (hPa), shows decline since
then. Similar declines were noted in the Macedonian Skopje basin (Micevski ef al. 1992)
and Albania (Peja & Bego 1999) but with lack of data about this situation in Serbia,
Montenegro, and other surrounding countries. It is evident that in the countries of the
southern Balkans we are facing negative population trends in the whole range of the
species (Stumberger & Velevski 2001).

The availability of high-quality foraging sites close to the nest is one of the factors
determining the breeding success of the White Storks (Ko6sa 2007). Habitat and food
availability, in particular the food supply for adults feeding nestlings, and the breeding
success of White Storks heavily depends on land use patterns and farming practices
(Struwe & Thomsen 1991, Johst et al. 2001, Tryjanowski & Kuzniak 2002). Apart from
a decrease in suitable habitats such as wetlands, possible reasons for the decrease in the
number of storks include low rainfall, agricultural activities, and deaths during migration
and in wintering areas.

In the case of the White Stork population air temperature and precipitation may influence
breeding output in two ways: first, directly, because rainy days with low temperature are
dangerous for eggs and small nestlings and indirectly by affecting potential food resources
available to storks (Dawson & Bortolotti 2000, Pasinelli 2001, Tryjanowski & Kuzniak
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2002, Gyalus et al. 2022). Then, reduced food availability and severe weather constitute
stress factors often associate with parasite infections (Newton 1998).

A decrease in nestling survival when temperature falls may be due to a decrease in small
prey availability since invertebrates are the main food intake during the first weeks of life
and they are very sensitive to temperature (Djerdali et al. 2008). In our case, during the
period 2017-2018 there was not any extreme weather conditions and we did not find the
mortality scale in any cases.

White Stork arriving in Kosovo and other parts of Balkan and Europe in early spring, when
the snow has not melted yet. Contrary to the study of Nowakowski and Wasilewska (2016),
no relationship was found between breeding success and temperature because the average
temperature in April in the study area was 10.9 °C, while in the work of Nowakowski and
Wasilevska (2006) were 4.9 °C.
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