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Ekologia rozrodu bociana bialego Ciconia ciconia w warunkach
intensywnie uzytkowanego krajobrazu rolniczego

I. Streszczenie



Wprowadzenie

Bocian bialty Ciconia ciconia jest obiektem szczegdtowych badan od ponad stu lat.
Jest tez jednym z najdtuzej monitorowanych gatunkéw kregowcoOw na $wiecie (Bairlein
1991). Wykorzystanie bociana bialego jako modelu w badaniach ekologicznych ma wiele
zalet. Przede wszystkim jest on gatunkiem o wysokiej wykrywalnosci. Ponad 90% gniazd
bociana biatego zlokalizowanych jest w obregbie osad ludzkich (Tobolka et al. 2013a).
Pozwala to na bardzo doktadne oszacowanie wielko$ci badanej populacji, nawet gdy prace
terenowe s3 wykonywane przez amatorow lub osoby z matym do$wiadczeniem. Co wigcej,
w badaniach nad bocianem biatym stosuje si¢ ujednolicong metodyke, co umozliwia
porownywanie danych historycznych oraz z r6éznych powierzchni badawczych
(Mrugasiewicz 1971, Profus 2006, Tryjanowski et al. 2006). Poza tradycyjnymi metodami
opartymi na badaniu sukcesu legowego i monitoringu populacji prowadzi si¢ obecnie wiele
zaawansowanych badan w oparciu o nowoczesne techniki, tj. telemetri¢ satelitarng (np.
Van den Bossche et al. 2002), techniki molekularne (np. Shephard et al. 2013),
ekotoksykologiczne (np. Kaminski et al. 2009, Muinoz-Arnanz et al. 2011, Baos et al.
2012) i inne (przeglad m.in. w Tobolka et al. 2013b). Jednak staly monitoring parametrow
legowych jest konieczny w celu aktualizacji podstawowej wiedzy na temat populacji. Co
wiecej, bocian biaty jest gatunkiem wskaznikowym. Jego wystepowanie $wiadczy o
wysokiej réznorodnosci 1 naturalnosci danego obszaru (Tobolka ef al. 2012). Dlatego tez w
wyniku intensyfikacji i drastycznych przeksztalcen w rolnictwie w latach 70-tych
dwudziestego wieku wygingt w niektérych krajach Europy Zachodniej, a w wielu
gwaltownie zmniejszyt swoja liczebnos¢ (Bairlein 1991, Donald et al. 2001). Jednak ze
wzgledu na duzg sympati¢ jaka darza go ludzie zostal z sukcesem reintrodukowany 1
obecnie zwigksza swojg liczebno$¢ na terenie wigkszosci panstw Europy Zachodnie;j.
Niestety jest on ciagle uzalezniony od aktywnej ochrony ze strony cztowieka (Moritzi et
al. 2001, Deinet et al 2013). Spadek liczebnosci populacji bociana biatego i1 innych
gatunkow zwigzanych z krajobrazem rolniczym zaobserwowano rowniez w Polsce, lecz z
pewnym opoéznieniem w stosunku do krajow Europy Zachodniej (Chylarecki & Jawinska
2007, Chylarecki et al. 2008). Wskazuje to na zachodzace istotne zmiany w Srodowisku.
Dlatego doktadne poznanie ekologii rozrodu gatunkoéw wskaznikowych ma istotne
znaczenie w ocenie wptywu zmieniajacego si¢ sSrodowiska na organizmy zwierzece.

Bocian bialy jest stosunkowo mato wrazliwy na manipulacje¢ podczas sezonu

legowego, co umozliwia doktadne zbadanie przebiegu legéw na wszystkich etapach bez



wpltywu na ich udatno$¢. Podczas badan do niniejszej rozprawy nie zaobserwowalem
porzucenia legu w wyniku dzialalnosci badaczy lub czynnikéw naturalnych. Co wiecej, w
przypadkach $mierci jednego z partnerow (np. w wyniku kolizji z elementami sieci
elektroenergetycznej) obserwowano kontynuacj¢ wysiadywania jaj czy karmienia pisklat

przez partnera, ktory przezyl.

wysoka
wykrywalnosc

ujednolicona niska wrazliwosc
metodyka na manipulacje
+ +
gatunek :: : gatunek

wskaznikowy charyzmatyczny

Bocian biaty

gatunek diugi okres
dtugowieczny dojrzewania
trudnosci ze gniazdowanie na
znakowaniem stupach
osobnikow dorostych elektroenergetycznych

Rycina 1. Zalety (zielone ramki) i ograniczenia (czerwone ramki) wykorzystania bociana bialego

Ciconia ciconia jako gatunku modelowego w badaniach ekologicznych.

Jednak prowadzenie badan nad bocianem bialym ma pewne ograniczenia. Jednym z
nich jest jego dtugowiecznos¢. Ptak ten osigga swoja dojrzatos¢ w 3., 4. lub 5. roku zycia
(Schulz 1998), wigc badania dotyczace m.in. ekologii populacyjnej muszg trwa¢ minimum
4 lata (Sather et al. 2005). Przy obecnym systemie finansowania nauki przetestowanie
nawet podstawowych hipotez z uzyciem bociana biatego jako modelu w ramach projektéw
finansowanych z budzetu panstwa jest zatem praktycznie niemozliwe. Diugowiecznosé
gatunku powoduje, ze zjawiska obserwowane w danym sezonie moga by¢ nie tylko
wynikiem dziatania badanych czynnikow, ale roéwniez wieloletniego doswiadczenia

gromadzonego przez osobniki, nawet przez 20 lat. Obecnie wigkszos¢ gniazd bociana



biatego zlokalizowanych jest na stupach sieci elektroenergetycznej (Guziak & Jakubiec
2006, Tryjanowski et al. 2009), co stanowi duze techniczne ograniczenie przy badaniach
biologii legowej. Generuje to rowniez spore koszty w prowadzeniu badan, a takze
zabezpieczenia miejsc gniazdowych (Toboltka ef al. 2013b). Dodatkowym ograniczeniem
jest roéwniez trudno$¢ w chwytaniu i znakowaniu osobnikdéw dorostych. Zmusza to do
prowadzenia dlugoterminowych badan w oparciu o znakowanie pisklat, oczekiwanie na
osiggniecie przez nie dojrzalosci i podzniejsze ich wykrywanie jako ptakéw legowych w
badanej populacji (Tobodtka et al. 2013b). Poréwnanie zalet i ograniczen bociana biatego
jako gatunku modelowego przedstawia Rycina 1.

Celem niniejszej rozprawy jest przedstawienie jak zmieniajace si¢ $rodowisko
rolnicze zachodniej Polski wplywa na populacje dtugo zyjacych gatunkoéw ptakow takich
jak bocian bialy. Zaobserwowane drastyczne zmiany w zagospodarowaniu gruntow
rolnych 1 zwigzany z nimi spadek liczebno$ci populacji ptakéw zwigzanych z tym
srodowiskiem (Donald et al. 2001), jest rowniez zauwazany w Polsce (Chylarecki &
Jawinska 2007, Chylarecki et al. 2008). Dlatego jednym z badanych aspektow jest
zalezno$¢ migdzy wystgpowaniem bociana bialego, jego sukcesem lggowym a
réznorodno$cig biologiczng ekosystemow rolniczych. Uwazano, ze bocian bialy moze by¢
dobrym wskaznikiem bior6znorodnosci (np. Creutz 1985, Dallinga & Schoenmakers 1987,
Schulz 1998, Kosicki et al. 2007). Poréwnatem roéznorodno$¢ gatunkowsg ptakow na
terenach gdzie gniezdzily si¢ bociany oraz na terenach gdzie gniazda byly opuszczone od
dhuzszego czasu.

Kierunkowe negatywne zmiany w zagospodarowaniu gruntdow powodujace spadek
liczebnosci populacji moga by¢ modyfikowane przez sezonowe zmiany w ilo$ci opadow i
zwigzane z tym zmiany w bazie pokarmowej 1 powierzchni dostepnych zerowisk. W
niniejszej rozprawie przedstawiam réwniez jak populacja bociana moze reagowac¢ na tak
nietypowe zmiany.

W ostatnim rozdziale opisuj¢ $miertelnos¢ mtodych po wylocie z gniazda oraz
przyczyny ich $§mierci. Mimo, ze $miertelno$¢ w legach bociana biatego i jej przyczyny
byly juz czeSciowo opisywane (np. Jakubiec 1991, Zielinski 2002, Kosicki 2011), a
réwniez badania populacyjne wskazuja, Zze roczna $miertelno$¢ tego gatunku jest dosé
dobrze poznania (Schaub et al. 2005), to wcigz brak jest konkretnych danych na jakim
etapie w cyklu rocznym ginie najwigcej mtodych. Aspektem stosunkowo stabo poznanym
jest ich $miertelno$¢ na legowiskach, krotko po wylocie z gniazda. Dlatego w celu

wypetnienia luki w wiedzy na temat dynamiki populacji zbadatem $miertelno$¢ mtodych w



krotkim okresie od opuszczenia po raz pierwszy gniazda do ich odlotu z lggowisk. Jest to
okres krytyczny, gdyz mtode, niedoswiadczone ptaki sg narazone na kolizje, porazenia

pradem i drapieznictwo.

Metodyka i zakres materialu

Badania nad bocianem bialym prowadzitem na terenie dawnego wojewodztwa
leszczynskiego (4 154 km?®) w latach 2005 - 2012. Jest to teren intensywnie
wykorzystywany rolniczo, gdzie grunty rolne stanowig okolo 70% powierzchni. Pola
uprawne to 77% powierzchni rolnej, taki i pastwiska - 11%, sady - 2%, a pozostate 10% to
inne grunty rolne, w tym nieuzytki. W analizach dlugoterminowych wykorzystatlem dane o
liczebnosci 1 produktywno$ci populacji zawarte w pracach Kuzniaka (1994, 1995 i
materiaty niepublikowane) oraz dane zebrane przeze mnie samodzielnie, opublikowane
(Kuzniak & Tobotka 2010, Tobotka et al. 2011). Dane dotyczace liczebno$ci populacji
oraz liczby wyprowadzonych mtodych zebratem wedlug standardowej metodyki
stosowanej w badaniach nad bocianem bialym notujac liczbe pisklat stojacych na
gniezdzie, zdolnych do jego opuszczenia (Mrugasiewicz 1971, Profus 2006, Tryjanowski
et al. 2006). Poza tym zebratem dane o datach przylotow bocianow na gniazda w oparciu o
ankiety dostarczane osobom mieszkajacym w poblizu gniazd (szczegdly w Ptaszyk et al.
2003). Na terenie powiatow gostynskiego 1 koscianskiego, w potudniowo-zachodnie]
Wielkopolsce zebralem tez dane o wystepowaniu innych gatunkéw ptakéw, podczas
dwoch sezonow legowych w 2007 (43 terytoria) i 2008 (54 terytoria) roku. Terytoria
podzielitem na dwie grupy: zajete i opuszczone (wczesnie] zajmowane lecz opuszczone
przez dwa lata trwania badan lub dtuzej). W oparciu o dane liczen punktowych dla
kazdego terytorium wyliczylem wskaznik Shannona-Wienera w celu poréwnania
roznorodnosci gatunkowej] w dwoch grupach badawczych, a wykorzystujac baze Corine
Land Cover obliczony zostal udzial podstawowych typdéw pokrycia terenu dla
poszczegdlnych terytoridw.

W 2010 w dostepnych gniazdach przeprowadzilem bezposrednie kontrole dla
facznie 66 legdw. Kazde gniazdo byto kontrolowane minimum 3 razy: na etapie jaj - w
celu zanotowania wielkosci zniesienia, bezposrednio po wykluciu pisklat - w celu ustalenia
sukcesu klucia oraz pod koniec zycia gniazdowego pisklat - w celu ustalenia

przezywalnosci pisklat i ich znakowania obraczkami z indywidualnymi numerami.



W oparciu o ankiete 1 bezposrednie obserwacje zgromadzilem dane o odlotach
mtodych 1 dorostych bocianéw z legowisk (Matysiokova & Tobotka 2008). W okresie
2005-2012 dla 556 par bociana biatego zgromadzitem dane dotyczace sukcesu lgegowego,
liczby mtodych ktore przezyty do czasu odlotu oraz 56 przypadkow $mierci mtodych po
wylocie z gniazda (56 osobnikdw). Dla pordéwnania, z bazy danych Centrali
Obraczkowania  Ptakow  uzyskatem informacje o 55 przypadkach S$mierci

zaobraczkowanych mtodych po wylocie z gniazda dla catej Polski w tym samym okresie.

Wiyniki i dyskusja

Opis badanej populacji i dynamika jej liczebnosci

Liczba par legowych (HPa) wahata si¢ od 217 w 2009 do 363 w 1996 roku. Srednie
zageszczenie par legowych (StD) wynosito 6,6 par/100 km® i wahato sie od 5,2 do 8,7.
Jako gloéwng przyczyne spadku liczebnosci upatruje si¢ utrate zerowisk. Sredni sukces
legowy statystycznej pary legowej (JZa) wynosit 2,16 (od 1,79 do 2,70) mtodego na pare
legowa 1 miat umiarkowany trend wzrostowy. Obecnie 65% gniazd jest posadowionych na
stupach w wigkszosci podtaczonych do sieci elektroenergetycznej, ok. 18% na wysokich

kominach, 7% na drzewach i 6% na dachach budynkow.

Czy bocian bialy odzwierciedla réznorodno$¢ gatunkowa ptakow Kkrajobrazu
rolniczego?

Réznorodnos¢ gatunkowa ptakow byla istotnie wyzsza w terytoriach zajetych niz w
niezajetych przez pary bocianow. Roznorodnos¢ ta byta rowniez wyzsza w terytoriach
bociana charakteryzujacych si¢ wyzsza produkcja mtodych w okresie 2005-2008. Udziat
tak 1 pastwisk byl wyraznie wyzszy w terytoriach zajetych niz w niezajgtych. Potwierdza to

hipotezg, ze bocian biaty jest wskaznikiem bior6znorodnos$ci krajobrazu rolniczego.

Nowe nie zawsze jest lepsze: niski sukces legowy i inny sposob zajmowania nowo
budowanych gniazd dlugo zyjacego gatunku, bociana bialego.

W 2010 roku, po wielu latach stalego zmniejszania liczebno$ci populacji lggowej
nastgpil niespodziewany wzrost. Powstato wiele nowych gniazd, cze¢$¢ z nich w miejscach,
w ktorych wezesniej nie notowano legdéw tego gatunku. Od 1974 nowo budowane gniazda

stanowily 1,6% wszystkich zajetych gniazd. Natomiast w 2010 stanowity az 13,2%.



Zostaty umiejscowione znacznie dalej od zabudowan, co nie jest zgodne z ogolnie
znanymi tendencjami w przypadku bociana biatego. Ponadto posadowienie gniazd bylo
do$¢ nietypowe. Bociany zbudowaty 5 z 28 nowych gniazd na ambonach mysliwskich oraz
12 gniazd na drzewach. Tylko 6 gniazd zostato zbudowanych na stupach energetycznych,
co jest rowniez w opozycji panujacej tendencji osiedlania si¢ bocianéw na stupach. W
nowych gniazdach zaobserwowano istotnie pdzniejszy termin przystepowania do legdw,
mniejsze zniesienia i w efekcie nizszy sukces legowy. Gniazda te byly tez rzadziej
zajmowane w kolejnych sezonach. Nagly wzrost liczebnosci populacji mogt byc
spowodowany zalaniem zerowisk w innych czeSciach kraju podczas powodzi. Stad
pOzniejsze przystapienie par w nowo powstatych gniazdach i ich nizszy sukces legowy.
Zajely one miejsca z dala od zabudowan, gdyz istniejace wczeSniej gniazda w obrgbie
miejscowosci byly juz zajete przez inne pary. Mogly to by¢ rdéwniez mlode,
niedo§wiadczone pary, ktore w celu zdobycia doswiadczenia w korzystnych warunkach

zerowiskowych probowaly wyprowadzi¢ legi.

Znaczenie $Smiertelnosci osobnikéw mlodocianych w populacjach ptakéw: wczesna
Smiertelnos¢ podlotow i przyczyny $mierci u bocian bialego.

Weczesna postnatalna $miertelno$¢ bociandw wahata si¢ od 2 do 11% ($rednio
4.3%) na rok. Gtowng przyczyna $mierci mlodych byly kolizje z elementami sieci
elektroenergetycznej oraz porazenia pragdem, ktore stanowity na badanej powierzchni 60%
znanych przyczyn $mierci, a dla ptakow obraczkowanych na terenie catej Polski - 78%.
Pozostate antropogeniczne przyczyny $mierci stanowity 25% (dla Polski 13%), a naturalne
15% (dla Polski 9%). Sredni dystans miejsca $mierci od gniazda wynosit 183,3m, przy
czym 73% mlodych bylo znalezionych blizej niz 100m od gniazda.

Podsumowanie

W terytoriach zajetych przez bociana wystepuje wyzsza rdéznorodnos¢ gatunkowa
ptakéw. Mimo, ze populacja ma dlugoterminowy trend spadkowy, w korzystnych
warunkach $§rodowiskowych moze znaczaco zwigkszy¢ swoja liczebnos¢. Ponadto
najblizsze otoczenie gniazda, a w szczegolnosci elementy antropogeniczne (elementy sieci
elektroenergetycznej czy budynki, a w przyszto$ci moze i turbiny wiatrowe) majg istotne
znaczenie dla przezycia mlodych opuszczajacych gniazda. Staly monitoring populacji
bociana biatego zarowno na poziomie liczebnosci jak i produktywnosci populacji oraz na

poziomie siedliska, w tym zagospodarowania gruntow, ma istotne znaczenie w poznaniu



efektow zmian S$rodowiska 1 dynamiki liczebnosci oraz bioréznorodnosci awifauny

terenéw rolniczych.
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Breeding ecology of the White Stork Ciconia ciconia under
conditions of intensively used agricultural landscape

I. Summary



Introduction

The White Stork Ciconia ciconia has been an object of interests for researchers for
over one hundred years. It is also one of the longest studied vertebrate species in the world
(Bairlein 1991). The use of the White Stork as a model species in ecological research has
many advantages. First of all it is a species of very high detectability. Over 90% of White
Stork nests are located within human settlements (Tobolka ef al. 2013a). Hence,
assessment of population size has a high accuracy, even if the fieldwork is conducted by
amateurs or inexperienced observers. What is more, in White Stork studies a homogenous
methodology has been used which allows comparison with historical data and also results
from different study areas (Mrugasiewicz 1971, Profus 2006, Tryjanowski et al 20006).
Besides the traditional methods of breeding success measurement and population
monitoring, currently many advanced studies based on modern techniques are conducted,
i.e. satellite telemetry (eg. Van den Bossche 2002), molecular techniques (eg. Shephard et
al.2013) or eco-toxicological methods (eg. Kaminski et al. 2009, Mufioz-Arnanz et al.
2011, Baos et al. 2012) and others (reviewed in Tobotka et al. 2013b). However permanent
monitoring of breeding parameters is needed to actualize basic knowledge of the
population state. What is more, the White Stork is an indicator species. Its occurrence
indicates high diversity and high nature value of the ecosystem (Tobolka et al. 2012).
Consequently, as an effect of rapid changes and agriculture intensification in the 1980s it
has become extinct in some and drastically decreased in other Western-European countries
(Bairlein 1991, Donald 2001). However, due to popular appeal and human effort it has
been reintroduced and is currently increasing in the majority of Western-European
countries. Nevertheless it 1is still dependent on active conservation and food
supplementation (Moritzi et al. 2001, Deinet et al. 2013). A decrease in White Stork
population abundance and other bird species connected with agricultural landscape was
also observed in Poland but with a certain delay to Western Europe (Chylarecki &
Jawinska 2007, Chylarecki et al. 2008). This indicates significant changes taking place in
the environment. Detailed knowledge of the breeding ecology of indicatory species
therefore has important value in discovering the consequences of environment change on
animals.
The White Stork has very low sensitivity to manipulation during the breeding season
which allows detailed study of all breeding parameters during all stages without influence

on breeding success. During this study we did not observe brood abandonment provoked



by researchers or even by natural factors. What is more when one partner from a pair died
the surviving partner continued incubation or nestling feeding.

However there are several constraints in White Stork studies. One is longevity. Maturation
age is in the 3", 4™ or 5" year of life (Schulz 1998). Consequently, no projects focused on
population ecology should be shorter than four years (Seather er al. 2005). In the current
system of funding science in Poland testing some hypotheses is practically impossible.
Because of the longevity of the species observed phenomenon are not only the effect of
current factors but also long-term experience gathered by individuals for up to 20 years.
Currently most of White Stork nests are located on electricity posts (Guziak & Jakubiec
2006, Tryjanowski et al. 2009), which constitute a big technical constraint in breeding
biology studies. It also generates high costs of fieldwork and secure breeding sites
(Tobotka et al. 2013b). Additional constraints are difficulties in catching and marking
adults. That makes us conduct long-term studied based on marking nestlings, awaiting for
their maturation and detecting them as adult birds in studied populations in following years

(Tobotka et al. 2013b).
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Figure 1. Advantages (green frames) and constraints (red frames) in using the White Stork Ciconia

ciconia as a model of ecological research.



The aim of the present dissertation is to show how environmental changes, i.e. in
the agricultural landscape of Western Poland, affects the populations of a long-lived bird
species like the White Stork. Drastic changes in agricultural land use and the associated
decline of bird populations linked to this environment (Donald et a/. 2001) have also been
observed in Poland (Chylarecki & Jawinska 2007, Chylarecki et al. 2008). Therefore one
of the studied aspects is the relationship between White Stork occurrence, its breeding
success and the biological diversity of agricultural ecosystems. The White Stork is
considered as an icon of world nature protection and also as a one of the easiest bird
species to monitor. It was suspected to be a good indicator of environment state (eg. Creutz
1985, Dallinga & Schoenmakers 1987, Schulz 1998, Kosicki et al. 2007). Hence, I decided
to compare the bird species diversity of occupied and abandoned White Stork territories.

Directional negative changes of land use causing population decline may be
modified by seasonal changes in precipitation and the associated changes in food
availability and preferred foraging grounds. In my dissertation I am presenting how White
Stork population may react on such an atypical changes.

In the last chapter I describe juvenile mortality of White Storks after fledgling and
causes of its death. Although mortality in White Stork broods and its causes have been
partially described (e.g. Jakubiec 1991, Zielinski 2002, Kosicki 2011), and population
studies indicate that yearly mortality is well known (Schaub ef al. 2005), there is still a lack
of definitive data concerning in which stage of the annual cycle the majority of juveniles
are dying. One of the relatively poorly studied aspects is mortality on the breeding
grounds, immediately after fledgling. Therefore, in order to fill this gap in population
dynamics, I decided to study juveniles mortality in the short period between first flight and
departure from the breeding ground. It is a crucial period because young, inexperienced

birds are vulnerable to collisions, electrocution and predation.

Methodology and range of material

This work concerns the results of studies on the White Stork conducted in the
former province of Leszno (4 154 km?) in 2005-2012. This is an area intensively used for
agriculture, where 70% of the landscape is agricultural land. Arable land constitutes 77%
of agricultural land, meadows and pastures - 11%, orchards - 2%, and lastly 10% are other
agricultural categories, e.g. set-asides. In a long-term analyzes I incorporated abundance

and productivity data included in papers published by Kuzniak (1994, 1995 and



unpublished data) and data collected by myself, published (Kuzniak & Tobotka 2010,
Tobotka et al. 2011). Abundance data and number of offspring I collected according to the
standard methodology used in White Stork studies that record number of chicks standing
on the nest and suspected to leave the nest (Mrugasiewicz 1971, Profus 2006, Tryjanowski
et al. 2006). Moreover, I collected data of arrival dates on the nests using questionnaires
delivered to people living near the nests (details in Ptaszyk et al. 2003). In the Gostyn and
Koscian Districs, in South-Western Wielkopolska I collected occurrence data for other bird
species during two breeding seasons, 2007 and 2008, involving 43 and 54 territories,
respectively. In each territory other birds were counted in 5 min. randomly distributed
points. Counts were repeated three times in the breeding season. Based on these data the
Shannon-Wiener index was calculated. Moreover, information on nest occupancy and
breeding success of White Storks since 2005 was used as a measure of habitat quality.
Using the Corine Land Cover grid database the share of basic land cover types was
calculated for each territories.

In 2010 for accessible nests I conducted direct visits. In total I monitored 66 broods.
Each nest was visited at least three times: at the incubation stage to record clutch size,
directly after hatching to record the hatching success and near the end of nestling period to
record survival rate of nestlings and to band them with individually numbered
ornithological rings.

Based on questionnaires and via direct observations in the field I collected data on
departure dates of adults and juveniles from the breeding grounds (Matysiokova &
Tobotka 2008). In Leszno, Gostyn and Koscian Districs, for the period 2005—2012 for 556
breeding pairs I collected data on breeding success, number of juveniles who survived until
departure and cases of juvenile death (56). For comparison data concerning 55 cases of
death from recoveries data deposited in the Polish Bird Ringing Centre for all Poland were

incorporated.

Results and discussion

Description of the studied population and its dynamics.
Number of breeding pairs (HPa) varied from 217 in 2009 to 363 in 1996. Mean
density (StD) was 6.6 pairs/ 100km?” and varied from 5.2 to 8.7. Habitat loss is considered a

main factor driving the decreasing trend in population. Mean breeding success (JZa) was



2.16 (from 1.79 to 2.7) and revealed a moderate increasing trend. Currently 65 % are
located on posts (mostly connected with the electricity network), ca. 18% on high

chimneys, 7 % on trees and 6 % on roofs of buildings.

Does the White Stork reflect farmland bird diversity?

Breeding birds diversity was significantly higher in occupied rather than in
unoccupied White Stork territories. Bird diversity was also higher in territories with higher
White Stork chick productivity in the period 2005-2008. The proportion of pastures and
meadows was higher in territories occupied by Storks than in unoccupied territories. This
supports the hypothesis that the White Stork is an indicator of biodiversity in agricultural

landscapes.

New is not always better: low breeding success and different occupancy patterns in
newly built nests of a long-lived species, the White Stork.

In 2010, after many years of decline, the White Stork population in former Leszno
district increased. Many new nests were built, some of them where the White Stork has
never bred before. Since 1974, the proportion of newly built nests was ca. 1.6%; in 2010
this was 13.2%. We compared new nest construction in 2010 with a long-term data set on
White Storks in Western Poland from 1974 to 2009. Pairs in new nests bred later than pairs
in old ones, and had smaller clutches and lower breeding success. New nests were located
further from human settlements and tended to be built on different structures. Five of
twenty eight were built on hunting towers and twelve on trees. Only six nests were built on
electricity posts. This is in opposition to a long-term trend of nesting on posts. A
significantly lower proportion of new nests were re-occupied in subsequent years. Such a
rapid increase of population might be caused by more severe flooding in other areas,
Hence, significantly later occupation time in newly built nests and lower breeding success.
Pairs may build new nests to gain experience in nest building, cooperation and foraging for
subsequent seasons or because of competitive pressure when the environment is close to
carrying capacity. Breeding success can be initially very low but in good foraging

conditions pairs may raise offspring.



Importance of juvenile mortality in bird populations: early post-fledging mortality
and causes of death in White Stork.

Early post-fledgling mortality rate varied from 2 to 11% (mean 4.3%) of all
fledglings per year. The main causes of death were collision with power lines and
electrocution which in Western Poland constituted 60% and in entire Poland — 78% of
death cases with known causes. Other anthropogenic causes constituted respectively 25
and 13% and natural causes — 15 and 9%. Mean distance where dead storks were found

was 183.3m from natal nests, while 73% were found closer than 100 m from their nests.

Summary

In occupied territories of Storks higher bird species diversity occurred. Although
the population reveals long-term decreasing trend, it can grow up under favorable
environmental conditions Moreover, this species is vulnerable to climatic changes. What is
more, the proximity to the nest of man-made elements (e.g. electricity infrastructure or
buildings), has a high importance for juvenile survival rate immediately after fledgling.
Permanent monitoring on the level of abundance, productivity and also on habitat level,
including land-use, has an significant value in understanding the influence of climate

change and population dynamic and finally the agricultural areas biodiversity.
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Niniejsza praca dotyczy inwentaryzacji gniazd bociana biatego w bylym wojewodztwie leszczyn-
skim w latach 1995-1997 i 2007-2009. Celem pracy jest przedstawienie zmian w liczebno$ci
i zageszczeniu badanej populacji oraz poréwnanie ich z danymi wieloletnimi. Zebrano dane o wy-
stepowaniu bociana, efektach legéw, usytuowaniu gniazd oraz zmianach tych parametréw, a takze
dane na temat stad nielegowych bocianéw przebywajacych w okresie legowym na danym terenie.
Liczba gniazd zajetych przez pary legowe (HPa) wahata si¢ od 363 w roku 1996 do 217 w roku
2009. W roku 2009 wiekszos$¢ gniazd zostala zbudowana na stupach - 148 (68,3%), na wysokich
kominach - 43 (19,8%), na budynkach - 13 (6,0%), na drzewach - 10 (4,6%). W latach 1995-1997
i 2007-2009 bociany wychowaty Iacznie 3509 mtodych. Srednia liczba mtodych na pare z sukce-
sem (JZm) dla calego okresu badan wyniosta 2,66, a w przeliczeniu na statystyczng pare legowa
(JZa) - 2,16. W latach 1995-1997 wartosci JZm i JZa wynosily odpowiednio 2,541 1,95, a w latach
2007-2009 - 2,80 i 2,45. W latach 1995-1997 procent par bez legu wynidst §rednio 23,1%, a w la-
tach 2007-2009 - 12,3%. Badana populacja wykazuje wyrazny trend spadkowy. By zapobiec temu
procesowi opracowano Program Ochrony Bociana Biatego na Ziemi Leszczynskiej, realizowany
obecnie.

Wstep

Bocian bialy Ciconia ciconia jest w Wiel-
kopolsce $rednio licznym gatunkiem legowym,
jego zageszczenie jest jednak tu niZsze niz
$rednie zageszczenie w Polsce. Rozmieszczenie
tego gatunku znacznie si¢ rézni w poszcze-
golnych czesciach regionu, co zwigzane jest

z uwarunkowaniami $rodowiskowymi (Pta-
szyk 2000).

Na niektorych obszarach bylego wojewddz-
twa leszczynskiego liczebno$¢ bociana biatego
badano juz na poczgtku XX wieku (Kuzniak
1994). Natomiast szczegélowe badania pro-
wadzono w latach 1974-1994 (Kuzniak 1994,
1995). Kontynuacja badan nad liczebno$cia

97



Chronmy Przyr. Ojcz. rocznik 66, zeszyt 2, 2010

1. Kontrola gniazda bociana w Karsnicach,
gm. Smigiel, pow. kosciariski (20.06.2009 r., fot. M. Pyrc)

Ryc. 1. Control of the stork nest in Karsnice, commune
Smigiel, Koscian District (20 June 2009, photo by M. Pyrc)

Ryc.

i rozmieszczeniem jest zatem bardzo istot-
na, poniewaz pozwala monitorowaé zmiany
oraz przeprowadzi¢ predykcje stanu populacji
w przysztosci (Kosicki 2008).

Niniejsza praca jest podsumowaniem in-
wentaryzacji gniazd bociana bialego w by-
tym wojewédztwie leszczynskim w  latach
1995-1997 oraz 2007-2009. Celem pracy jest
przedstawienie zmian w liczebnosci i zagesz-
czeniu populacji bociana bialego oraz poréw-
nanie ich z danymi wieloletnimi z omawianego
terenu. Zebrano réwniez dane o efektach le-
gow, usytuowaniu gniazd oraz zmianach tych
parametréw. Dodatkowo w latach 2007-2009
zebrano dane na temat stad nielegowych bo-
cian6w przebywajgcych na omawianym terenie
w okresie legowym.

Teren badan

Badaniami objeto teren calego bylego wo-
jewodztwa leszczyniskiego w granicach do roku

98

1998 (4154 km?). Wedtug aktualnego podziatu
administracyjnego na obszar ten skladajg sie:
powiaty leszczynski, gostynski, koscianski (bez
gminy Czempin) i rawicki oraz gminy Kobylin
z powiatu krotoszynskiego, Przemet (pow.
wolsztyniski) w wojewddztwie wielkopolskim,
powiat gorowski w wojewodztwie dolnodla-
skim, a takze gminy Wschowa i Szlichtyngowa
z powiatu wschowskiego w wojewddztwie
lubuskim.

Pod wzgledem fizjograficznym obszar by-
tego wojewddztwa leszczynskiego wchodzi
w sklad podprowingcji: Pojezierzy Poludnio-
wobaltyckich i Nizin Srodkowopolskich. Zde-
cydowana wigkszoé¢ terenu badan polozona
jest na Pojezierzu Leszczynkim (pdinocna)
i Wysoczyznie Leszczynskiej (poludniowa),
a wschodnia na Wysoczyznie Kaliskiej (Kon-
dracki 1998).

Najwigkszymi rzekami sg Odra, Barycz,
Orla, Roéw Polski, Obra, Row Wysko¢ oraz
Kania. Na badanym terenie przewazaja-
ca cze$¢ powierzchni zajmuja grunty rolne
(70,3%), w tym: grunty orne stanowia 76,7%,
taki - 10,4%, sady - 1,8%, pastwiska 1,1%
oraz nieuzytki i inne tereny — 10%. Lesisto§¢
terenu wynosi 17,3% (GUS 2003). Obszar ten
zamieszkuje okoto 400 000 ludzi, co daje $red-
nio 97 mieszkancéw/km?. Gtéwnymi miasta-
mi s3 Leszno, Gostyn, Koscian, Goéra, Rawicz
i Wschowa.

Bardziej szczegélowy opis terenu mozna
znalez¢ w pracy Kuzniaka (1994).

Materiat i metoda

Dane wykorzystane w niniejszej pra-
cy zebrano podczas bezposrednich kontro-
li terenowych przeprowadzanych w kazdym
roku badan w okresie od konca czerwca do
konca drugiej dekady lipca. Badaniami obje-
to wszystkie gniazda wystepujace na danym
terenie (ryc. 1). W pracach terenowych opar-
to si¢ na metodach standardowo wykorzy-
stywanychw badaniach nad bocianem bia-
tym (Mrugasiewicz 1971; ICBP 1972, 1983).
W opisie danych postuzono si¢ miedzynarodo-
wymi oznaczeniami wskaznikéw ekologicznych
(Profus 1991, 2006; Tryjanowski i in. 2006).
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Wyniki

Liczebnosc i zageszczenie. Na badanym
terenie liczba gniazd zajetych przez pary
legowe (HPa) zmieniala si¢ od 363 w roku
1996 do 217 w roku 2009 (ryc. 2-3). Liczba
gniazd zajmowanych przez dluzszy okres
tylko przez jednego bociana wahata si¢ od
0 do 3. Srednie zageszczenie gniazd zajetych
przez pary (StD) wynosito 6,6 par/100 km’
i wahato si¢ pomiedzy 5,2 a 8,7 par/100 km’
(tab. 11 2). Rozmieszczenie gniazd bylo nie-
réwnomierne. Najwiecej gniazd stwierdzono
w dolinach rzecznych: Obry, Rowu Polskiego

i Rowu Slaskiego, Odry, Baryczy i Orli oraz
na pojezierzach Stawskim i Krzywinskim.
Najmniej za$ we wschodniej czesci badanego
terenu, na Wysoczyznie Kaliskiej, gdzie od-
notowano gminy tylko z jedng parg, a w nie-
ktorych latach bez par legowych (np. Piaski,
Pogorzela, Borek Wlkp.). W krajobrazie do-
minuja tu wielohektarowe pola uprawne lub
lasy, a niewiele jest 1ak i pastwisk, ktore sa
najwazniejszymi zerowiskami bociana.

Lokalizacja i umieszczenie gniazd. W roku
2009 wszystkie zajete gniazda, z wyjatkiem jed-
nego zlokalizowane byly w obrebie zabudowan,

Tab. 1. Wyniki inwentaryzacji gniazd bociana biatego Ciconia ciconia na Ziemi Leszczynskiej w latach 1995-1997
i 2007-2009

Tab. 1. The results of the inventory white stork Ciconia ciconia nests in Leszno District in 1995-1997 and 2007—-
—-2009

Liczba gniazd

Dane Number of nests
Data

1995 1996 1997 2007 2008 2009
H 413 407 386 392 388 368
HPa 347 363 236 240 240 217
HPm 266 286 171 207 228 176
HPo 79 75 63 33 12 41
HPx 2 2 2 - - -
HB 18 9 40 8 9 23
HE 3 3 2 3 - 1
HO 45 34 108 141 139 127
HPm 1 15 51 34 11 18 25
HPm 2 78 112 46 57 53 47
HPm 3 118 102 54 78 107 80
HPm 4 52 15 29 57 42 23
HPm 5 3 3 - 3 6 1
HPm x - 3 8 1 2 -
HPo(0) 40 25 25 11 7 19
HPo(g) 16 8 8 7 1 6
HPo(m) 13 22 15 5 1 10
HPo(x) 10 20 15 11 3 6

Objasnienia skrotéw: H — liczba gniazd, HPa — gniazda zajete przez pary legowe, HPm — pary z lotnymi mtodymi, HPm 1-5
— liczba par z odchowanymi 1-5 piskletami, HPm x — liczba par z nieznang liczbg odchowanych podlotéw; HPo — pary bez
lotnych mtodych, HPo(o) — pary bez zniesien, HPo(g) — pary ze zniszczonymi zniesieniami, HPo(m) — pary z mtodymi, ktére
zginety przed wylotem z gniazda, HPo x — pary, o ktérych nie wiadomo, czy miaty zniesienia lub piskleta, HPx — pary o nie-
znanym efekcie legu; HB — gniazdo zajmowane przez 2—4 tygodnie przez jednego lub dwa ptaki nielegowe; HE — gniazdo
zajete przez jednego ptaka dtuzej niz 4 tygodnie, HO — gniazda niezajete.

Explanation of symbols: H — number of nests, HPa — pairs occupying a nest, HPm — pairs with fledging young (the num-
ber after the symbol denotes the number of raised young,; x — unknown number of young), HPo — pairs without fledging
young, HPo(o) — pairs without eggs, HPo (m) — pairs with young, which did not survive till fledging, HPo(g) — number of
nesting pairs with eggs, but without young, HPx —number of pairs where breeding success is unknown, HB —single or two
birds visiting the nest for 2-4 weeks, HE — single bird occupying a nest longer than 1 month, HO — unoccupied nests
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Ryc. 2. Rozmieszczenie ghiazd bociana biatego (n=413) w granicach 6wczesnego woj. leszczyriskiego w 1995 roku:
a — liczba par z odchowanymi mtodymi (1-5 — liczba odchowanych mtodych), b — pary o nieznanym efekcie
legu, ¢ — pary bez lotnych mtodych, d — gniazdo zajete przez jednego ptaka dtuzej niz 4 tygodnie, e — gniazdo
zajmowane przez 2-4 tygodnie przez jednego lub dwa ptaki nielegowe, f — gniazda niezajete

Fig. 2. Distribution of white stork nests (n = 413) in the former Leszno Province in 1995: a — pairs with raised young
(1-5 — number of young), b — number of pairs where breeding success is unknown, ¢ — pairs without fledging
young, d —single bird occupying a nest longer than 1 month, e —single or two birds visiting the nest for 2—4 weeks,

f—unoccupied nests

nie dalej niz 100 m od nich. Jeszcze w roku
1995 trzy gniazda znajdowaly sie w odlegtosci
powyzej 500 m, a cztery — w odleglosci powyzej
1000 m od zabudowan. Gniazda te znajdowaly
sie w dolinach Obry i Baryczy.

Sposérod wyrdznionych sposobéw umieszcze-
nia gniazd - na budynkach, drzewach, stupach,
wysokich kominach i innych konstrukcjach,
w roku 2009 zdecydowana wigkszo$¢ zostala
zbudowana na stupach - 148 (68,3%), wysokich
kominach - 43 (19,8%), budynkach - 13 (6,0%),
drzewach - 10 (4,6%), z pozostatych 3 gniazd
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(1,4%) dwa zostaly zbudowane na syrenach
strazackich i jedno na podnosniku kubetkowym.

Wielkos¢ legu. W latach 1995-199712007-
-2009 bociany wychowaly w sumie 3509 mto-
dych. Srednia wielkos¢ legu, z ktérego zostato
wyprowadzone co najmniej 1 mlode (JZm) dla
catego okresu badan wyniosta 2,66, a w przeli-
czeniu na statystyczna pare legowg (JZa) - 2,16
(tab. 2). Wskazniki rozrodu roznity si¢ w po-
szczegOlnych latach (tab. 2, ryc. 4), a wyrazna
réznica wystapita miedzy dwoma okresami
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Ryc. 3. Rozmieszczenie gniazd bociana biatego (n=368) w granicach 6wczesnego woj. leszczyriskiego w 2009 roku:
a — liczba par z odchowanymi mtodymi (1-5 - liczba odchowanych mtodych), b — pary bez lotnych mtodych,
¢ — gniazdo zajete przez jednego ptaka dtuzej niz 4 tygodnie, d — gniazdo zajmowane przez 2-4 tygodnie przez

jednego lub dwa ptaki nielegowe, e — gniazda niezajete

Fig. 3. Distribution of white stork nests (n = 368) in the former Leszno Province in 2009: a — pairs with raised young
(1-5 — number of young), b — pairs without fledging young, c — single bird occupying a nest longer than 1 month,
d - single or two birds visiting the nest for 2—4 weeks, e — unoccupied nests

badan. W latach 1995-1997 $rednie wartosci
JZa i JZm wynosily odpowiednio 1,95 i 2,54,
a w latach 2007-2009 - byly znacznie wyzsze
i wynosily odpowiednio 2,45 i 2,80. Réznice
byly istotne statystycznie (Test U Manna-
Whitneya: Z = -7,231, p > 0,0001).

Wsréd  poszczegdlnych — kategorii  legu
(HPm) dominowaly legi z 3 i 2 mlodymi, sta-
nowigce odpowiednio 40,7 i 29,8%.

Straty w legach. Zréznicowany byl udzial
procentowy gniazd bez sukcesu legowego

EH [OHPa EHPm

400
300
200
100
0
1995 1996 1997 2007 2008 2009
Lata - Years

Ryc. 4. Liczba gniazd (H), par legowych (HPa) i par
z mtodymi (HPm) w latach 1995-1997 i 2007-2009
Fig. 4. Number of nests (H), breeding pairs (HPa) and
pairs with offsprings (HPm) in 1995-1997 and 2007—-
-2009
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Tab. 2. Wartosci ekologicznych wskaznikéw populacji bociana biatego Ciconia ciconia na Ziemi Leszczynskiej

w latach 1995-1997 i 2007-2009

Tab. 2. The values of ecological indicators for the population of white stork Ciconia ciconia in Leszno District

in 1995-1997 and 2007-2009

vear

Data 1995 1996 1997 2007 2008 2009 §rednio/average
12G 748 656 404 602 643 456 585

JZa 2,17 1,83 1,79 2,52 2,70 2,10 2,16
JZm 2,81 2,32 2,48 2,92 2,85 2,59 2,66
%HPo 22,9 20,8 26,9 13,7 5,0 18,9 18,5

StD 8,4 8,7 59 5,8 5,8 5,2 6,6

Objasnienia skrétéw: JZG — suma pisklat z wszystkich gniazd, JZa — $rednia liczba pisklgt wyprowadzonych przez sta-
tystyczng pare; JZm — $rednia liczba pisklagt wyprowadzona przez pare z mtodymi, %HPo — udziat procentowy par bez
lotnych mtodych, StD — zageszczenie populacji (liczba par HPa — w przeliczeniu na 100 km? badanego terenu)
Explanation of symbols: JZG — total number of fledged young from all nests in a defined area, JZa — average number of
fledged young, calculated from all nesting pairs, JZm — average number of fledged young, per successfully breeding pair,
StD — population density; number of nesting pairs (HPa) per 100 km?

(HPo). W latach 1995-1997 wyniost on $red-
nio 23,5%, a w latach 2007-2009 byl prawie
dwukrotnie nizszy - 12,5%. Spoérdd gniazd,
o ktérych uzyskano informacje o przyczynach
catkowitych strat w legach, 48 par (15,7%)
utracilo legi na etapie sktadania jaj i inkubacj,
a 65 par (21,3%) — w okresie wychowu pisklat,
do legdéw za$ nie przystapito prawdopodobnie
127 par (41,7%). Byly to pary, ktére zajmowaly
gniazdo, lecz nie mialy zniesien.

Obserwacje stad bocianéw nielegowych.
W latach 2007-2009 rejestrowano réwniez
stada bocianéw nielegowych. Obserwacje byly
prowadzone przy okazji kontroli gniazd oraz
innych prac terenowych. Zatem kontrole stad
nielegowych nie byly prowadzone systema-
tycznie. Ptaki liczono na zerowiskach, pod-
czas przelotu oraz na noclegowiskach (ryc. 5).
Najwieksze ich koncentracje notowano w do-
linach wigkszych ciekéw wodnych, na roz-
leglych kompleksach fgk, a tylko w jednym
przypadku ptaki byly obserwowane na polu
ornym. Stada nielegowe liczono od kornca
maja, gdy pojawiaja sie pierwsze nielegowe
ptaki, do konca lipca. Wielkos¢ stad wahata
sie od 4 do 167 osobnikdw. Lacznie na terenie
badan w okresie 2007-2009 stwierdzono 506
nielegowych bocianéw (w roku 2007 - 157,
2008 - 246, 2009 - 103).
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Dyskusja: Program Ochrony Bociana Biatego
na Ziemi Leszczynskiej

Wedtug wynikéw ostatniego Miedzynaro-
dowego Cenzusu Bociana, populacja w Polsce
wykazuje staly umiarkowany wzrost liczeb-
noéci. Natomiast w Wielkopolsce sytuacja jest
wrecz odwrotna (Ptaszyk 2006). Szczegdlnie jest
to widoczne na terenach o intensywnej gospo-
darce rolnej, np. na Ziemi Leszczynskiej, gdzie
od wielu lat obserwuje sie tendencje spadkowe
(Kosicki 2008; Kosicki, Kuzniak 2006; Tobdtka
2009). Czynniki determinujace dlugotrwaly
i staly spadek liczebnoséci bociana biatego sa
dos¢ dobrze rozpoznane (np. Ptaszyk 1991;
Profus 1993; Kuzniak 1994; Guziak, Jakubiec
2006). Naleza do nich niekorzystne zmiany
w obrebie legowisk powodujace kurczenie sie
areatu i zasobnoéci zerowisk, straty na trasach
wedréwek i zimowiskach, porazenia pradem.
Z kolei straty w legach powodowane sg w ostat-
nich latach coraz czeéciej zdarzajacymi sie
ekstremalnymi warunkami pogodowymi, jak
dlugotrwale opady deszczu wraz z nastepujg-
cym po nich ochlodzeniem na przetomie maja
iczerwca oraz intensywne opady czesto polaczo-
ne z silnym wiatrem, burzami i gradem. Innym
zagrozeniem sg sznurki sizalowe i plastikowe
znoszone przez ptaki rodzicielskie do gniazd,
zatrucia pokarmowe i drapieznictwo (ryc. 6).
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Ryc. 5. Czes¢ stada okoto 80. nielegowych bocia-
néw nocujacych na dwdch suchych debach, miedzy
Gryzyna a Nielegowem, gm. Koscian, pow. koscianski
(11.06.2008 r., fot. M. Toboétka)

Ryc. 5. Part of flock ca 80 non-breeding white storks
roosting on two dry oaks, between Gryzyna and

Nielegowo, commune Koscian, Koscian District

(11 June 2008, photo by M. Tobdtka)

¥ A

V. 2

Ryc. 6. Miode bociany zabite przez kune, Smitowo, gm. Poniec, pow. gostyriski (17.06.2008 r., fot. M. Tobétka)

Rok 2004, w ktérym przeprowadzono
cenzus na terenie Ziemi Leszczynskiej cha-
rakteryzowal sie wysokim stanem liczebnym.
Wigkszoé¢ gniazd byla zajeta. Takze wspot-
czynniki reprodukeji populacji byly bardzo
wysokie, a udzial par z nieudanymi legami
niski. Ttumaczy to réwniez bardzo duzg licz-
be nielegowych bocianéw zaobserwowanych
na badanej powierzchni w 2008 roku. Z pracy
Antczaka i Dolaty (2006) wiadomo, ze w sta-
dach nielegowych przebywaja mlode, niedoj-
rzate plciowo ptaki. Wiekszo$¢ z nich to ptaki
w czwartym roku zycia. Najprawdopodobniej
byty to ptaki wyklute w roku 2004. Natomiast
w roku 2005 nastgpilo gwaltowne zatamanie li-
czebnosci populacji. W wielu miejscach spadki
wynosity nawet 50% (Kosicki, Kuzniak 2006;
Toboltka 2009). W roku 2005 znacznie opdznit
sie przylot bocianéw spowodowany zakldce-
niami podczas wiosennej wedréowki. Podobna
sytuacja wystgpila takze wczesniej, w roku
1997, gdy bocianéw przylecialo znacznie mniej
ize znacznym opodznieniem (Griesohn-Pflieger
1997; Guziak, Jakubiec 2006; Tobétka 2009).

Wraz ze spadkiem liczebno$ci zauwazalny
byt wzrost liczby miodych wyprowadzonych

Ryc. 6. Stork chicks killed by marten, Smitowo, commune Poniec, Gostyri District (17 June 2008, photo by

M. Tobdtka)
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przez pare legowa (JZa). Dla badanego okre-
su byt on wyzszy niz 1,99, co pozwala przy-
puszczaé, ze populacja bedzie si¢ utrzymywaé
na stalym poziomie (Wojciechowski 1992).
Niemniej jednak na podstawie danych wielolet-
nich, zbieranych od roku 1974, Kosicki (2008)
przewidzial, ze za 100 lat populacja bociana
bialego na terenie powiatu leszczynskiego albo
wyginie, albo zostang tylko pojedyncze pary.
Gdyby jednak poprawi¢ sukces reprodukcyjny
tej populacji o 10%, utrzymalaby sie ona na sta-
tym poziomie, a nawet wzrosta.

Poprawienie produktywnosci to jeden
aspekt, a drugi to znikanie naturalnych Zero-
wisk bocianéw, czyli podmoklych fak wskutek
dziatalnosci czlowieka.

Co nalezy zrobi¢, aby zahamowa¢ spadko-
wy trend populacji leszczynskich bociandw?
Naszym zdaniem, przede wszystkim nalezy
ograniczy¢ do minimum zagrozenia populacji,
takie jak: kurczenie si¢ odpowiednich siedlisk,
zfa melioracja ciekéw wodnych, $émieci pozo-
stawiane na polach i znoszone przez ptaki do
gniazd, drapieznictwo gniazdowe, zty stan lub
niebezpieczne usytuowanie gniazd.

W celu aktywnej ochrony bociana bialego
Leszczynska Grupa Ogodlnopolskiego Towa-
rzystwa Ochrony Ptakéw od 2009 roku prowa-
dzi specjalny program poprawy sytuacji lesz-
czyniskich bocianéw.

Gléwnymi punktami Programu jest zatem
minimalizacja wcze$niej wymienionych za-
grozen oraz podniesienie produktywnosci po-
przez:

1. Poprawe bezpieczenstwa miejsc lego-
wych:

a) renowacje starych i zniszczonych

gniazd; zaktadanie platform;

b) przycinanie gatezi drzew, na ktérych

zlokalizowane sg gniazda;

¢) stawianie stupéw wolnostojacych z plat-

formami pod gniazdo na miejscu znisz-
czonych gniazd;

d) usuwanie z gniazd sznurkdw, folii, dru-

téw itp.;

e) zabezpieczanie niektdrych napowietrz-

nych linii energetycznych oraz transfor-
matorow i stupéw elektrycznych.
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2. Edukacje ekologiczna lokalnej ludno$ci:

a) organizowanie prelekeji w szkotach;

b) drukowanie ulotek propagujacych wie-
dze o bocianie bialym ze wskazaniem
na zagrozenia dla tego gatunku.

3. Staty monitoring populacji.
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SUMMARY

Kuzniak S., Tobotka M. Decline of the white stork Ciconia ciconia in the Leszno District and the
program for its protection

Chrorimy Przyr. Ojcz. 66 (2): 97-106, 2010

This work concerns the census of white stork nests in the former province of Leszno (4154 km?)
in 1995-1997 and 2007-2009. The aim of this paper is to present changes in the abundance and
distribution of the population under study and make comparison with long-term data. We collected
data on the occurrence of storks, breeding results, nest location and changes in these parameters,
as well as data on non-breeding flocks in the study area during the breeding season. The number of
breeding pairs (HPa) varied from 363 in 1996 to 217 in 2009 (Table 1). In 2009 more nests were built
on pylons (148; 68.3%) than tall chimneys (43; 19.8%), buildings (13; 6.0%), or trees (10; 4.6%) and
others (4; 1,3%). In 1995-1997 and 2007-2009 white storks raised 3509 young (JZG). The average
number of young raised by a successful breeding pair (JZm) for the entire study period was 2.66, and
in terms of all breeding pairs (JZa) was 2.16. In 1995-1997 the value of JZm was 1.95 and JZa - 2.54,
in 2007-2009 - 2.45 and 2.80 respectively. The differences between periods (in JZa) were statistically
significant (Mann-Whitney U Test: Z = -7.231, p < 0.0001). In 1995-1997 the percentage of pairs
failing to raise young averaged 23.1%, and in the years 2007-2009 - 12.3%. For details see Table 2.
In comparison to long-term data the study population appears to have a strongly decreasing trend
(Kuzniak 1995, Kosicki 2008). To prevent this process the White Stork Conservation Program in
the Leszno Region was established. In our opinion, priority should be given to minimize risks to the
population. These are: the reduction of suitable habitats, poor drainage watercourses, rubbish left in
the field and collected by the birds as nesting material (plastic strings, foil etc.), predation risk, poor or
dangerous locations of nests.
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Niniejsza praca dotyczy inwentaryzacji gniazd bociana biatego w bylym wojewodztwie leszczynskim
w roku 2010. Jej celem jest przedstawienie zmian liczebnosci i zageszczenia badanej populacji oraz
poréwnanie ich z danymi wieloletnimi. Zebrano dane o wystepowaniu bociana, efekcie legéw po-
szczegolnych par, usytuowaniu gniazd oraz zmianach tych parametréw, a takze dane na temat stad
nielegowych bocianéw przebywajacych na danym terenie w okresie legowym. W roku 2010 liczba
gniazd zajetych przez pary legowe (HPa) wyniosta 275. Bociany przewaznie budowaly gniazda na
stupach - 179 (65,1%), rzadziej na kominach - 51 (18,1%), drzewach - 20 (7,3%), budynkach - 16
(5,8%) i ambonach mysliwskich - 5 nowych gniazd (1,8%). Pary bocianéw wychowaly facznie 602
podloty. Srednia liczba mtodych na pare z sukcesem (JZm) wyniosta 2,69, a w przeliczeniu na staty-
styczna pare legowa (JZa) - 2,19. Mimo iz badana populacja wykazuje wyrazny trend spadkowy, to
w roku badan odnotowano duzy wzrost jej liczebnosci (o ok. 25% w stosunku do 2009 r.). Srednia
wielko$¢ zniesienia dla 59 zbadanych par wynosita 4,32 (SD = 0,819), a sukces klucia wynosit 92,4%.
Srednio w kazdym gniezdzie wykluwalo sie 4,02 pisklat (SD = 0,938, n = 59). Przezywalno$¢ mto-
dych wyniosta 69,6%. Srednio w legu do momentu wylotu z gniazda dozywato 2,80 mtodego (SD =
1,270, n = 59). Z 64,7% jaj dorastaty lotne mtode. W wyniku dzialan ochroniarskich Leszczynskiej
Grupy OTOP w 59 gniazdach prawie catkowicie ograniczono $miertelnos¢ pisklat zwiazana z zapla-
tywaniem si¢ w nylonowe sznurki, znoszone do gniazd przez ptaki doroste jako wyscidtka.
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Wstep

Populacja bociana biatego Ciconia ciconia
w Polsce, wedlug badan przeprowadzonych
w 2004 roku w ramach Miedzynarodowego
Spisu Bociana Bialego, jest stabilna, a nawet
wykazuje umiarkowany trend wzrostowy. Liczy
ona okolo 50 tysiecy par, co stanowi blisko 20%
$wiatowej populacji (Guziak, Jakubiec 2006).
Natomiast wedlug Monitoringu Pospolitych
Ptakéw Legowych bocian bialy w calej Polsce
od 2000 roku wykazuje umiarkowany trend
spadkowy  (Chylarecki, Jawinska 2007).
Podobne wyniki uzyskano w Monitoringu
Flagowych Gatunkéw Ptakéw, notujac wy-
soki spadek krajowej populacji w roku 2005
(Chylarecki i in. 2008). Najprawdopodobniej
roznice te wynikaja z bledow metodyki sto-
sowanej w Miedzynarodowym Spisie Bociana
Bialego, w ktérym wykorzystano obserwacje
pochodzace z roznych zrodel: zbierane przez
wolontariuszy, ornitologéw oraz ankiety roz-
sylane do soltyséw (Guziak, Jakubiec 2006).
Przyktadowo, na terenie powiatu leszczynskie-
go podczas Spisu w 2004 roku wykazano 65
par bociana biatego (Ptaszyk 2006), natomiast
wedlug szczegdtowych badan terenowych
Kosickiego i Kuzniaka (2006) w tym samym
roku na tym samym terenie stwierdzono jedy-
nie 58 par, a zatem o okolo 10% mniej. W ska-
li calego kraju réznice te moga by¢ znaczace,
zwlaszcza na terenach o duzym zageszczeniu
populacji. Dlatego tez istotne jest prowadzenie
regularnych, szczegétowych badan na statych
powierzchniach, ktoére pozwolg na realng oce-
ne sytuacji tego gatunku w Polsce. Mimo nie-
doskonalosci powyzszej metody na podstawie
danych ze Spisu wykazano, ze w Wielkopolsce
gatunek ten przejawia spadek liczebny (Ptaszyk
2006). Z innych badan wynika, ze populacja
w poludniowo-zachodniej Wielkopolsce, tj. na
terenie bylego wojewddztwa leszczynskiego,
w ostatnich latach jeszcze silniej zmniejszyla
swoja liczebno$¢. Szczegdlnie wysokie spadki
zanotowano w latach 1991, 1997, 2005 i 2009
(Kuzniak 1994, 1995; Kosicki, Kuzniak 2006;
Tobotka 2009; Kuzniak, Tobotka 2010).
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State i doktadane monitorowanie omawia-
nej populacji pozwoli na lepsze poznanie przy-
czyn spadku jej liczebno$ci.

Réwniez dane na temat wybranych aspek-
tow biologii legowej bociana sg nadal nieliczne.
Do tej pory tego typu badania przeprowadzono
w kilku miejscach w Polsce (przeglad w: Profus
2006). Brakuje natomiast dlugoterminowych
danych o biologii legowej tego gatunku prowa-
dzonych na tych samych powierzchniach. Takie
badania na terenie Ziemi Leszczyniskiej zapo-
czatkowat Kosicki (2008), jednak na stosunko-
wo malej probie. Ta praca ma uzupetni¢ wcze-
$niejsze badania i by¢ ich kontynuacja. Jest ona
réwnocze$nie podsumowaniem inwentaryza-
¢ji gniazd bociana bialego w bylym wojewddz-
twie leszczyniskim w 2010 roku. Jej celem bylo
przedstawienie zmian liczebno$ci i zageszcze-
nia populacji tego gatunku podczas nietypo-
wych warunkéw srodowiskowych oraz pordw-
nanie ich z danymi wieloletnimi z omawianego
terenu. Zebrano réwniez dane o efekcie legdw,
usytuowaniu gniazd oraz zmianach tych para-
metréw. Ponadto dla wybranych gniazd zgro-
madzono informacje dotyczace wielko$ci znie-
sien i przezywalnoéci pisklat podczas rozwoju
w gniezdzie.

Dodatkowo odnotowano stada nielego-
wych bocianéw przebywajacych na danym te-
renie w okresie legowym. W pracach inwenta-
ryzacyjnych ta frakcja ptakow czesto jest pomi-
jana. Warto jednak notowa¢ takie obserwacje
i uwzglednia¢ dane o nielegowych bocianach
podczas cenzuséw, gdyz stanowia one wazna
informacje o lokalnej populacji.

Teren badan

Badaniami objeto Ziemie Leszczynska,
tj. teren calego dawnego wojewddztwa lesz-
czynskiego (4154 km?). Obecnie w sktad tego
obszaru wchodzg nastepujace jednostki admi-
nistracyjne: powiat leszczynski, gostynski, ko-
$cianski (wylaczajac gmine Czempin) i rawicki
oraz gminy Kobylin z powiatu krotoszynskiego,
Przemet (pow. wolsztynski) w wojewddztwie
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wielkopolskim, powiat gérowski (woj. dolnosla-
skie), a takze gminy Wschowa i Szlichtyngowa
(pow. wschowski w Lubuskiem).

Pod wzgledem fizjograficznym obszar ten
wchodzi w skfad podprowingji: Pojezierzy
Potudniowobaltyckich i Nizin Srodkowopol-
skich. Zdecydowana wiekszo$¢ terenu ba-
dan zlokalizowana jest na obszarze Pojezierza
Leszczynkiego (p6inocna), Wysoczyzny Lesz-
czynskiej (potudniowa) i Wysoczyzny Kaliskiej
(wschodnia) (Kondracki 1998).

Gléwnymi rzekami s Odra, Barycz, Orla,
Réw Polski, Réw Slaski, Obra z trzema kanala-
mi, Réw Wysko¢ oraz Kania. Na badanym tere-
nie zdecydowang wiekszo$¢ powierzchni zajmu-
ja uzytki rolne (70,3%), z tego grunty orne sta-
nowia 76,7%, taki - 10,4%, sady - 1,8%, pastwi-
ska — 1,1% oraz nieuzytki i inne tereny — 10%.
Lesisto$¢ terenu wynosi 17,3% (GUS 2003).
Obszar ten zamieszkuje okoto 400 000 ludzi, co
daje $rednio 97 mieszkancéw/km?’. Gtéwnymi
miastami s3 Leszno, Gostyn, Ko$cian, Gora,
Rawicz i Wschowa. Bardziej szczegdtowy opis
terenu mozna znalez¢ w pracy Kuzniaka (1994).

Materiat i metoda

Dane wykorzystane w niniejszej pracy ze-
brano podczas bezposrednich kontroli te-
renowych przeprowadzonych w 2010 roku,
w okresie od poczatku maja do konca dru-
giej dekady lipca. Dla wszystkich stanowisk
legowych zgromadzono dane dotyczace licz-
by podlotéw, usytuowania gniazda oraz strat
w legach. Dla 59 gniazd zgromadzono szcze-
golowe informacje dotyczace wielkosci znie-
sien, sukcesu klucia, przezywalnosci pisklat
w gniezdzie podczas ich wzrostu oraz przy-
czyn $mierci mtodych. Podczas bezposrednich
kontroli z gniazd usuwano sznurki nylonowe
(przynoszone jako wyscidtka do gniazd przez
ptaki rodzicielskie) oraz inne niebezpieczne
przedmioty w celu zwigkszenia bezpieczen-
stwa rozwijajacych sie pisklat. Kontroli gniazd
dokonywano przy uzyciu drabiny, podnos$ni-
ka koszowego, a takze sprzetu alpinistyczne-

go (Kuzniak, Tobdtka 2010). W pracach tere-
nowych oparto sie na metodach standardo-
wo wykorzystywanych w badaniach nad bo-
cianem bialym (Mrugasiewicz 1971; ICBP
1972, 1983; Profus 1991, 2006; Kosicki 2008).
W opisie danych postuzono si¢ miedzynaro-
dowymi oznaczeniami wskaznikéw ekolo-
gicznych (Profus 1991, 2006; Tryjanowski i in.
2006). Ponadto podczas prowadzenia prac te-
renowych zbierano informacje o stadach nie-
legowych bocianéw. Ptaki liczono zaréwno na
zerowiskach, jak i na zbiorowych noclegowi-
skach. W analizie statystycznej uwzgledniono
maksymalne liczby obserwowanych osobni-
kéw w danym miejscu. Stada nielegowe noto-
wano w okresie od potowy maja, gdy pojawia-
ja sie pierwsze nielegowe ptaki, do konca lipca
(Kuzniak, Toboétka 2010).

Wyniki

Liczebnos¢ i rozmieszczenie. Liczba gniazd
zajetych przez pary legowe (HPa) wyniosta 275,
co stanowito 71,1% wszystkich gniazd na bada-
nym terenie. Srednie zageszczenie gniazd zaje-
tych przez pary (StD) wynosilo 6,62 par/100
km? (tab. 1). Rozmieszczenie gniazd bylo nie-
réwnomierne. Najwigcej stanowisk legowych
stwierdzono w dolinach rzecznych: Obry, Rowu
Polskiego i Rowu Slaskiego, Odry, Baryczy i Orli
oraz na Pojezierzach Stawskim i Krzywinskim.
Najnizsze za$§ odnotowano we wschodniej i $rod-
kowej czesci badanego terenu. Po jednej parze
gniezdzito si¢ w gminie Lipno i Miejska Gorka.
W gminie Piaski, Pogorzela i Pepowo odnoto-
wano tylko po dwie pary legowe (Wysoczyna
Leszczynska).  Szczegélowe rozmieszczenie
gniazd obrazuje rycina 1.

Lokalizacja i usytuowanie gniazd. W roku
2010 wigkszos¢ zajetych gniazd byla zlokalizo-
wana w obrebie osiedli ludzkich lub w odlegto-
$ci nie wiekszej niz 100 m od nich. Powstalo
jednak 8 gniazd, ktére byly zlokalizowa-
ne w odlegtoéci co najmniej 900 m od zabu-
dowan. Gniazda te znajdowaly si¢ w dolinach
Obry, Rowu Polskiego i Rowu Slaskiego.

561



Chronmy Przyr. Ojcz. rocznik 67, zeszyt 6, 2011

Tab. 1. Wartosci poszczegélnych parametréw oraz
wskaznikdbw populacji bociana biatego na Ziemi
Leszczyniskiej w 2010 roku

Tab. 1. The values of several parameters and indica-
tors for the population of white stork Ciconia ciconia in
Leszno District in 2010

Dane /Data Liczba /Number
H 387
HPa 275
HPm 224
HPo 51
HPx 0
HB 29
HE 0
HO 83
HPm 1 34
HPm 2 63
HPm 3 77
HPm 4 39
HPm 5 11
HPmx 0
HPo(o) 17
HPo(g) 10
HPo(m) 16
HPo(x) 8
1ZG 602
JZa 2,19
JZm 2,69
%HPo 18,5
StD 6,62

W roku 2010 zdecydowana wigkszoé¢
gniazd byla usytuowana na stupach - 179
(65,1%, z czego 48,4% - na stupach energetycz-
nych z platforma; 10,2% - na stupach wolno-
stojacych; a 6,5% na stupach energetycznych
bez platformy - bezposrednio na elementach
sieci). Na wysokich kominach bociany zatozy-
ty 51 gniazd (18,1%), na drzewach - 20 (7,3%
- facznie na 7 gatunkach), na budynkach - 16
(5,8%), na ambonach mysliwskich - 5 nowych
gniazd (1,8%, ryc. 2). Z pozostatych 4 gniazd
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Ryc. 2. Gniazdo bociana biatego zlokalizowane
na ambonie mysliwskiej w okolicach Tworzanek,
gm. Rydzyna, pow. leszczyriski (20.08.2010 r.,
fot. M. Tobétka)

Fig. 2. White Stork nest built on hunting pulpit near
Tworzanki, commune Rydzyna, Leszno District
(20 August 2010, photo by M. Tobétka)

(1,4%) dwa zostaly zbudowane na syrenach
strazackich i dwa na podnosénikach kubetko-

wych (ryc. 3).

Elementy biologii legowej. Na badanym
terenie w roku 2010 samice bociandéw znosi-
ty od 2 do 6 jaj, $rednio 4,32 (SD = 0,819, n =

.a .b .c .d .e .f

Ryc. 3. Udziat poszczegélnych typow usytuowania
gniazd bociana biatego w 2010 roku: a — stupy, b — ko-
miny, ¢ — budynki, d — drzewa, e — ambony mysliw-
skie, f —inne

Fig. 3. The share of several types of White Stork nests
location in 2010: a — pylons, b — chimneys, ¢ — build-
ings, d —trees, e — hunting pulpits, f — other
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HB

HO

Ryc. 1. Rozmieszczenie gniazd bociana biatego w granicach dawnego wojewoédztwa leszczyriskiego w 2010 roku:
HPm - liczba par z odchowanymi mtodymi (1-5 - liczba odchowanych mtodych), HPo — pary bez lotnych mtodych,
HB - gniazdo zajmowane przez 2—4 tygodnie przez jednego lub dwa ptaki nielegowe, HO — gniazda niezajete

Fig. 1. Distribution of white stork nests in the former Leszno Province in 2010: HPm — pairs with raised young
(1-5 — number of young), HPo — pairs without fledging young, HB — single or two birds visiting the nest for 2—4

weeks, HO — unoccupied nests

59). Zanotowano 1 zniesienie z 2 jajami, 9 z 3
jajami, 20 z 4 jajami, 28 z 5 jajami, 1 z 6 jajami.
Z 92,4% zniesionych jaj wykluwaly sie piskle-
ta. Srednio w kazdym gniezdzie wykluwaly sie
4,02 piskleta (SD = 0,938, n = 59). Sposrdd wy-
klutych mtodych przezywalo 69,6%. Srednio
w legu do momentu wylotu z gniazda do-
zywalo 2,80 mlodego (SD = 1,270, n = 59).
Ostatecznie z 64,7% jaj dorastaly mtode zdolne
do lotu. Gtéwnymi przyczynami $mierci mio-
dych byly niekorzystne warunki atmosferycz-
ne oraz brak wystarczajacej ilosci pozywienia.
W jednym przypadku miody tuz przed wylo-

tem padl w wyniku zatrucia badz uduszenia.
W kontrolowanych i oczyszczanych 59 gniaz-
dach zanotowano tylko jeden przypadek $mier-
ci spowodowany uduszeniem lub zaplataniem
nylonowymi sznurkami (ryc. 4).

Wielkos¢ legow. W roku 2010 leszczyn-
ska populacja bocianéw wychowala 602 mlo-
de. Srednia wielkoé¢ legu, z ktérych zostalo wy-
prowadzone co najmniej jedno mlode (JZm)
wyniosta 2,69, a w przeliczeniu na statystycz-
nag pare legowa (JZa) - 2,19. Wéréd poszcze-
gélnych kategorii legu (HPm) dominowaly legi
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Ryc. 4. Piskleta bociana biatego dzien po wykluciu
w gniezdzie w tuszkowie, gmina Krzywin, pow. ko-
Scianski (28.05.2010 r., fot. M. Tobétka)

Fig. 4.Chicks of White Stork day after hatching in
nest in tukszowo, commune Krzywin, Koscian District
(28 May 2010, photo by M. Tobdtka)

z 3 i 2 mlodymi, stanowiace odpowiednio 34,4
128,1% (tab. 1).

Straty w legach. W omawianym sezonie
badan 51 par legowych nie wyprowadzito mto-
dych (HPo), co stanowilo 18,5% wszystkich
par. Sposrdd par, ktdre utracily legi w catosdci,
10 (19,6%) utracilo leg na etapie sktadania jaj
i inkubacji, 16 (34,1%) — w okresie wychowy-
wania pisklat, 17 (33,3%) w ogéle nie przystapi-
to do legu, a 8 par (15,7%) stracilo leg z niewy-
jasnionych przyczyn (tab. 1). Gléwnym powo-
dem strat na etapie wysiadywania jaj byly wal-
ki z innymi parami usilujacymi przeja¢ zajete
juz gniazdo. Natomiast czynnikiem powoduja-
cym straty legu na etapie wychowu pisklat byty
ulewne deszcze w maju i czerwcu prowadzace
do zalania gniazd i §mierci pisklat wskutek uto-
pienia badz wyziebienia.

Obserwacje stad bocianéw nielegowych.

W roku 2010 zaobserwowano 9 stad licza-
cych od 2 do 40 nielegowych bocianéw ($red-
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nio 15,22, SD = 13,57, mediana = 8,0). Lacznie
zaobserwowano 137 osobnikéw nieprzystepu-
jacych do legéw. Jednak z informacji otrzyma-
nych od lokalnej ludno$ci wynika, ze takich
stad bylo znacznie wiecej. Najwieksze koncen-
tracje ptakéw zanotowano w dolinach wiek-
szych ciekéw wodnych (Rowu Polskiego i ka-
naléw Obry), na rozlegtych kompleksach tak.

Dyskusja

Na terenie badan, po kilkuletnim okresie in-
tensywnego spadku populacji bociana biale-
go (Kuzniak 1994, 1995; Kosicki, Kuzniak 2006;
Tobotka 2009; Kuzniak, Tobotka 2010) nastgpit
nieoczekiwany, znaczacy wzrost liczebno$ci. W
stosunku do roku 2009, kiedy zanotowano naj-
nizsza w historii liczbe par (Kuzniak 1994, 1995;
Kuzniak, Toboétka 2010), wzrost ten wyniost po-
nad 25%. Jednak w niektérych czesciach regio-
nu bocian bialy jest nadal ptakiem stosunko-
wo nielicznym (np. Wysoczyzna Leszczynska
i Kaliska). W krajobrazie dominuja tu wielohek-
tarowe pola uprawne lub duze kompleksy lesne,
a malo jest fak i pastwisk. W roku 2010 wzrost
liczebno$ci zanotowano réwniez w innych cze-
$ciach Wielkopolski, np. we wschodniej Dolinie
Baryczy w okolicach Odolanowa (P. T. Dolata -
inf. ustna), a takze w innych miejscach w Polsce
- np. w Kampinowskim Parku Narodowym
(A. Tarfowski - inf. ustna). Trudno jednoznacz-
nie wyjasni¢ przyczyny tak wysokiego wzrostu
populacji. Jednym z powodéw moze by¢ prze-
niesienie si¢ par z terenéw powodziowych, gdzie
duze obszary zerowisk znalazly sie¢ pod woda,
co uniemozliwito parom zdobycie pokarmu dla
miodych. Ptaki te najprawdopodobniej znalazty
dogodne miejsca do legéw na lekko podtopio-
nych terenach Ziemi Leszczynskiej. Hipoteze te
potwierdza réwniez fakt, ze w okresie legowym
na terenie badan pojawialy si¢ pary, ktére pro-
bowaly zaja¢ juz zajete przez inne pary gniazda.
Na terenie badan pojawilo sie réwniez kilka par,
ktore przystapily bardzo pézno do legu, miano-
wicie w maju, a nawet w czerwcu. Mlode z tych
legdw jeszcze we wrze$niu przebywaly na gniaz-
dach i dopiero w drugiej potowie wrzeénia opu-
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$cily tereny legowe. Bardzo prawdopodobne, ze
byty to legi powtarzane.

Meybohm i Dahms (1975) badajacy zani-
kajacg populacje bociana w Niemczech, przy
péinocno-zachodniej granicy zasiegu gatunku,
w oparciu o obfity material, wykazali, iz wérod
zwigzanych z gniazdami ptakéw najwiecej jest
osobnikéw siedmioletnich. Dane te sugeruja, ze
dopiero bociany bedgce w 7. roku zycia przyste-
powaly tu do swoich pierwszych legéw. Pary te (i
starsze) mialy wyzszy sukces rozrodczy niz pary
mlodsze, a po kolejnych 7 latach do legdéw przy-
stepowalo zdecydowanie wigcej par. Réwniez
inni autorzy odnotowali (niedaleko granicy za-
siegu) wyzszy stan liczebny populacji bociana
w cyklach siedmioletnich. Pomiedzy sezonami
o wysokim stanie liczebnym populacji rejestro-
wano lata o nizszej liczebnosci i stabszej udat-
nosci legow (Meybohm, Dahms 1975 i literatura
tamze). Bociany z Ziemi Leszczynskiej gniazduja
blizej centrum zasiegu geograficznego gatunku,
sa zatem na legowiskach mniej narazone na réz-
ne niekorzystne warunki niz populacje brzezne.
Wysoki stan liczebny na omawianym obszarze
w 2010 roku moze by¢ nastepstwem obfitszego
rozrodu par bocianéw urodzonych w 2004 roku.
Rok ten pod wzgledem liczebnosci i parametrow
rozrodu byl bardzo dobry dla populacji, a na le-
gowiska wielkopolskie w 2010 roku prawdopo-
dobnie liczniej przylecialy ptaki szescioletnie, co
moglo by¢ przyczyna obserwowanego skokowe-
go wzrostu liczebnego. Warunkami dodatkowy-
mi, jednak o zasadniczym znaczeniu, sa obfitos¢
dostepnego pokarmu na afrykanskich zimowi-
skach oraz ,bezproblemowe” przeloty na $rod-
kowoeuropejskie legowiska (Profus 2006).

Zaskakujacy jest rowniez sposob, w jaki bo-
ciany budowaly nowe gniazda. Od kilkudzie-
sieciu lat bociany na tym terenie przenosily si¢
z dolin rzecznych coraz blizej osad ludzkich,
a gniazda lokalizowaly gléwnie na stupach.
Do tej pory, na omawianej powierzchni, gniaz-
da zlokalizowane na drzewach staly si¢ juz sto-
sunkowo rzadkie, a gniazda budowane na am-
bonach mysliwskich byly notowane tylko spo-
radycznie (Kuzniak 1994, 1995; Tobotka 2009;
Kuzniak, Tobélka 2010). W populacji bocia-

na na Ukrainie réwniez notowano gwattow-
ne spadki liczebnosci, jednak juz w nastepnym
roku populacja sie odbudowywala i wracata do
wczesniejszego poziomu (Grishchenko 2004,
2009). Populacja z wojewodztwa leszczynskie-
go regularnie zmniejszata swoja liczebnos¢, po-
dobnie jak populacje ptakéw krajobrazu rolni-
czego w Europie zachodniej w latach 70. i 80.
XX wieku, gtéwnie w wyniku intensyfikacji rol-
nictwa (Donald i in. 2001, 2006). Tym bardziej
nagty wzrost jej liczebnoéci jest zaskakujacy.
Parametry legéw szczegélowo badanych
par nie odbiegaja od wynikéw uzyskanych na
innych obszarach (Profus 1991, 2006). Kosicki
(2008) nie zanotowal legdéw z szescioma jajami.
Jednak badania te byty prowadzone na stosun-
kowo matej prébie (ok. 10 par rocznie) oraz na
matej powierzchni i moga nie obejmowac ca-
tej zmiennosci legdw. Bociany najczesciej zno-
sza cztery jaja i stosunkowo rzadko zdarzaja
sie legi z dwoma lub szescioma jajami (Profus
1991, 2006). Interesujace jest jednak zaobser-
wowane zjawisko strat legéw na etapie wysia-
dywania. W roku 2010 na badanej powierzch-
ni zaobserwowano liczne przypadki atakow
na zajete gniazda przez inne bociany, pod-
czas ktorych czgsto dochodzito do walk mie-
dzy parami i w nastepstwie do pottuczenia jaj.
Natomiast przezywalnos¢ mlodych byta bar-
dzo zréznicowana. W wielu legach doszlo do
catkowitej redukeji zniesien. Zanotowano réw-
niez najwyzsza w historii badan nad bocianem
na tym terenie liczbe legdw z piecioma mlo-
dymi (Kuzniak 1994, 1995; Kuzniak, Tobdtka
2010). Dlugotrwate opady i zimne noce w maju
i czerwcu dla niektérych legéw byly przyczy-
na $mierci wszystkich pisklat. Zalanie fak i pél
spowodowalo utopienie bezkregowcow i drob-
nych kregowcow, a tym samym - fatwiejszy do-
step do pokarmu. Przykltadowo w dolinie Rowu
Polskiego i Baryczy w okolicach Odolanowa
obserwowano bociany, ktdre zbieraty dzdzow-
nice Lumbricidae na zalanych terenach. Duza
ilo§¢ dzdzownic, $limakéw z rodzajow wste-
zyk Cepaea i zatoczek Planorbarius oraz drob-
nych ssakéw z rodzaju Microtus i Arvicola byta
potem znajdowana w gniazdach, przyniesio-
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na przez rodzicéw dla miodych. Pokarm tego
typu przez kilka tygodni wystepowat w obfito-
$ci. To z kolei pozwolito parom, ktérych mlo-
de przezyty niekorzystne warunki atmosferycz-
ne, odnie$¢ wysoki sukces legowy. W rezultacie
ekologiczne wskazniki populacji nie réznily sie
znaczgco od danych wieloletnich (por. Kuzniak
1994, 1995; Kuzniak, Tobo6tka 2010). Réwniez
w pracy Kosickiego (2008) opisano bardzo ne-
gatywny wplyw lokalnych warunkow atmosfe-
rycznych na przezywalnos¢ mtodych.

Zatem przeprowadzone badania nad bio-
logia legowa potwierdzaja wczesniejsze wyni-
ki innych autoréw (Profus 1991, 2006; Kosicki
2008).

Wryniki niniejszej pracy wskazuja, ze w kon-
trolowanych bezposrednio gniazdach usuwa-
nie z nich nylonowych i innych sznurkéw moze
przyczyni¢ sie do wzrostu przezywalnosci pi-
sklat. Dlatego dziatania ochroniarskie prowa-
dzone przez Leszczynska Grupe OTOP moga
W znaczacy pozytywny sposob wplynaé na
stan populacji w przysztosci (Kuzniak, Tobotka
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Tobétka M., Kuzniak S., Zotnierowicz K.M., Jankowiak t., Gabryelczyk M., Pyrc M., Szymanski P.,
Sieracki P. Increase of the White Stork Ciconia ciconia population in the Leszno District in 2010

This work concerns the census of white stork nests in the former province of Leszno (4 154 km?) in 2010. The aim
of this paper is to present changes in the abundance and distribution of the population under study and make
comparison with long-term data. We collected data on the occurrence of storks, breeding results, nest location
and changes in these parameters, as well as data on several aspects of breeding biology for 59 pairs, and on non-
breeding flocks in the study area during the breeding season. The number of breeding pairs (HPa) was 275. In 2010
majority of/most of nests were built on pylons (179 (65.1%)), than tall chimneys (51 (18.1%)), trees (20 (7.3%))
buildings (16 (5.8%)), or hunting pulpits (5 new nests (1.8%)). In 2010 white storks raised 602 young (JZG). The
average number of young raised by a successful breeding pair (JZm) was 2.69, and in terms of all breeding pairs
(JZa) it was 2.19. For details see Table 1. In comparison to data for 2009 the studied population appears to have
been increasing (over 25%) (Kuzniak 1994, 1995; Kuzniak, Tobotka 2010). Mean clutch size for 59 studied pairs
was 4.32 (SD = 0.819), hatching success — 92.4%. In every nests hatched 4.02 chicks on average (SD = 0.938, n = 59).
The survival rate of chicks was 69.6% on average. In average brood to fly survived 2.80 young (SD = 1.270, n = 59).
From 64.7% of eggs raised offspring. As a result of the protecting activity of the OTOP Leszno Group in 59 nests
was almost completely reduced chick mortality associated with entanglement in nylon strings.
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The White Stork (Ciconia ciconia) is an icon of nature protection and one of the easiest
birds to monitor, particularly in Central Europe. Here avian biodiversity was compared
between sites (territories) occupied by nesting White Storks and sites that were formerly
occupied but were unoccupied during the two study years, and often for several preceding
years. The study was conducted in Western Poland during two breeding seasons, 2007
and 2008, involving 43 and 54 territories, respectively. Moreover, information on nest oc-
cupancy and breeding success of White Storks since 2005 was used as a measure of habi-
tat quality. Breeding bird diversity was significantly higher in occupied than in unoccu-
pied White Stork territories. Bird diversity was also higher in territories with better White
Stork chick productivity in the period 2005-2008. Even greater differentiation in bird di-
versity might have been achieved between occupied White Stork territories and random
sampling points in similar habitat.

1. Introduction

The abundance or presence of particular bird spe-
cies may reflect the ecological value of a given
area (Gilroy et al. 2008). Whether diversity of a
group of closely-related bird species can reflect
richness of other bird species (Drever et al. 2008)
or ecosystem condition (Fresman Broder et al.
2002, Paillisson et al. 2002) has been the subject of

research. Some authors have suggested that one
species group cannot be a good indicator of wider
animal diversity (Billeter ez al. 2008, Larsen et al.
2009). However, a number of studies have re-
cently been done, particularly in farmland areas to
identify good bio-indicators (e.g., Browder ef al.
2002, Gilroy et al. 2008, Naccari et al. 2009,
Aydin & Kazak 2010 Hvenegaard 2011, Pimentel
et al. 2011, Tisher 2011). Birds have been sug-
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gested as a group with high indicator potential
(Billeter et al. 2008). They have been used as indi-
cators of, for example, environmental pollution
(Gilroy et al. 2008, Naccari et al. 2009), general
ecosystem condition (Martinez-Fernandez et al.
2005, Mistry et al. 2008) and biodiversity
(Carignan & Villard 2002, Gregory et al. 2003,
Hvenegaard 2011). It has been suggested that ef-
fective bio-indicators must be quantitative, simple
to use and easy-to-detect keystone, flagship or um-
brella species (Carignan & Villard 2002).

Among farmland bird species, the White Stork
is an icon of nature conservation in Europe and
elsewhere (Creutz 1985, Kosicki et al. 2007) and
data on population size, and even breeding suc-
cess, have been collected in some regions since
1890 (Bairlein 1991). Establishing population size
and breeding success is relatively easy in the field,
using standard international methods, and there-
fore data are of a good quality (Creutz 1985, Dal-
linga & Schoenmakers 1987, Schulz 1998, Tryja-
nowski ef al. 2005). It builds huge, easily located
nests (Creutz 1985, Kosicki et al. 2007, Vergara et
al. 2010) and it is easy to find a reasonable sample
size, at least in Poland where 20% of the global po-
pulation lives (Schulz 1998).

Moreover, the White Stork is a top predator; up
to 80% of prey biomass in the study population are
Microtus voles (Creutz 1985, Schulz 1998) but
also fish, amphibians and reptiles are eaten (Ko-
sicki et al. 2006). Sergio et al. (2008) suggested
that top predators may reflect species richness for
two reasons: (a) predators may directly cause high
biodiversity, or (b) they may be spatio-temporally
associated with it and thus act as indicators. The
White Stork is valuable for breeding House Spar-
rows (Passer domesticus; Kosicki et al. 2007).
Thus, conservation measures taken to protect the
White Stork may also help other farmland birds.
Furthermore, the species is charismatic and easy to
detect.

These arguments lead us to hypothesize that
the White Stork may be associated with sites of
higher biodiversity in farmland. Although this
idea has been suggested in previous work (e.g.
Creutz 1985, Dallinga & Schoenmakers 1987,
Schulz 1998, Kosicki et al. 2007) it has never been
explicitly tested. Therefore our main goal was to
study avian diversity in White Stork territories and
to check whether higher stork occupancy and suc-
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cess were related to higher diversity of other bird
species.

2. Material and methods

The study was conducted in Western Poland near
the small towns of Gostyn (51°52” N, 17°00° E)
and Koscian (52°05°N, 16°39” E). This is an area
of arable fields interspersed with meadows, pas-
ture, human settlements, small river valleys and
woods. The White Stork here builds isolated nests
mainly on electricity poles, chimneys and roofs of
buildings (Tryjanowski et al. 2009). White stork
population size and productivity were established
by standard methods used for the International
Census of White Storks (Creutz 1985, Schulz
1998).

In the study area, White Stork occurrence and
population productivity have been recorded since
1973, therefore all nest locations were known a
priori (Tryjanowski ef al. 2009). We worked on
two groups of territories based on occupied and
unoccupied (empty) White Stork nests. Unoccu-
pied nests may, in practice, have also been empty
for several preceding years. We defined the terri-
tory as the area where foraging birds were ob-
served in previous years; up to 2,000 m from the
nest (see also Nowakowski 2003, Olsson & Rog-
ers 2009). In 2007 we used 11 unoccupied and 32
occupied territories, and in 2008 added another 11
territories to produce 14 unoccupied and 40 occu-
pied nest sites. For all occupied nests the number
of White Stork chicks fledged was counted.

Bird species were recorded in the early morn-
ing at three points per territory, with a minimum
separation of 200 m, in good weather (not in rain or
strong wind) using the 5-min point count method
(Surmacki & Tryjanowski 1999). Counts were
carried out between 30 minutes before and 4.5
hours after sunrise, three times at each point, i.e., in
the middle of March, April and May. All counts
were made by the lead author (MT) and a maxi-
mum of 27 5-min point counts made on any one
day. In 2007 one of the census points was at the
nest site and the other two were random points
within the territory. With the benefit of hindsight,
the count at the nest site may have reflected more
the birds of the human settlement in which most
storks nest rather than the farmland in which they
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Fig. 1. Box plots of Shannon-Wiener index (left panel) and number of bird species (right panel) in unoccu-
pied and occupied territories of the White Stork in 2007 and in 2008. The box represents the interquartile
range with the median indicated by a horizontal line, whiskers extend vertically to maximum and minimum

values, unless an outlier (represented by an asterisk) is present.

forage. Hence, in 2008 three random points within
the territory were used. We consider the 2008 re-
cords to be a more reliable estimate of the territo-
rial diversity and have thus focussed on this year
rather than combine estimates between years. The
density of individuals of each bird species in the
stork territories was estimated as the maximum
number recorded during any one visit. For each
year, data were summarised as the total number of
breeding species and a Shannon-Wiener index of
diversity (based on density estimates) for each ter-
ritory.

Moreover, among the studied sample of White
Stork nests, 35 had been visited each year from
2005-2008. For each site the total number of
White Stork chicks produced over the four years
and the number of years the nest site was occupied
by White Storks was calculated. For each territory,
CORINE LAND COVER (2000) variables were
obtained. Here, we only consider the percentage of
pasture versus that of non-irrigated arable land, the
major land-cover types in the study area.

In each year, breeding bird species richness
and Shannon-Wiener index for unoccupied and
occupied White Stork territories were compared
using two sample ¢ tests, and Pearson correlations
used to compare these variables with stork occu-
pancy and productivity. The land-cover variables

were compared between occupied and unoccupied
territories (2008 data only) using two-sample ¢
tests and were correlated with stork occupancy and
productivity. Residuals from all tests were
checked for normality, only that for Shannon-
Wiener index in 2008 and the pasture-occupancy
correlation failed and hence the test results were
confirmed using a Mann-Whitney test and Spear-
man correlation respectively. All statistical analy-
ses were carried out using the software MINITAB
v.15.

3. Results

In 2007 between 20 and 39 bird species were re-
corded on each territory. In 2008 the numbers
ranged from 23 to 47 species. In total we observed
19,486 birds from 119 species. In neither year was
a significant relationship found between the num-
ber of bird species and White Stork breeding suc-
cess (the number of chicks fledged). In 2007 there
was a statistically significant difference in Shan-
non-Wiener index between occupied and unoccu-
pied territories (two sample 7 test: 7, =-2.19, p =
0.034; Fig. 1) but not in bird species number (¢, =
—0.62, p=0.538; Fig. 1). The Shannon-Wiener in-
dex also differed significantly between occupied
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Fig. 2. The relationship between the number of bird species in 2008 and (a) the total number of White Stork
chicks produced over the four years and (b) the number of years a territory was occupied by the White
Stork during 2005-2008; and between the Shannon-Wiener index of bird diversity in 2008 and (c) chick
production of the White Stork and (d) territory occupancy (n = 35 territories).

and unoccupied territories in 2008 (¢, =2.54,p =
0.014; confirmed by Mann-Whitney test: W'=239,
p=0.004; Fig. 1) and marginally so for the number
of bird species (z,, =—1.97, p = 0.054; Fig. 1).

The number of bird species in 2008 signifi-
cantly and positively correlated with the total num-
ber of White Stork chicks in the years 2005-2008
(r,,=0.341, p = 0.045, Fig. 2a) and with the num-
ber of years a site was occupied during 2005-2008
(r,;=0.431, p=0.010, Fig. 2b). Furthermore, the
Shannon-Wiener index for 2008 significantly and
positively correlated with the total number of
White Stork chicks in the years 2005-2008 (r,, =
0.355, p =0.037, Fig. 2¢) and with the number of
years a site was occupied during 2005-2008 (r,, =
0.573, p <0.001, Fig. 2d).

The percentage of arable land did not differ
significantly between unoccupied and occupied
White Stork territories in 2008 (67.4% vs. 63.9%,
respectively; 7, = —0.71, p = 0.48) but it did for
pasture (9.2% vs. 17.0%, respectively; t., =-2.76,

p = 0.008). Furthermore, there was a significant
and positive correlation between pasture% and
number of years a site was occupied in 2005-2008
(ry; = 0.445, p = 0.007; confirmed by Spearman
correlation T = 0.524, p = 0.001) and between
pasture% and the total number of White Stork
chicks in 2005-2008 (r,, = 0.458, p = 0.006).

4. Discussion

We found a co-occurrence of nesting White Storks
and greater-than-average diversity of other bird
species. This could be due to the presence of
better-quality habitats around occupied nests, as
indicated by the greater proportion of pasture
within occupied than in unoccupied territories and
the tendency of stork productivity to increase with
more pasture. It should be noted that in Poland a
loss of pasture land reflects the general tendency of
traditional, extensively-managed fields to become
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more intensively managed. Our findings are not a
simple trophic relationship between White Stork
and other birds, since small birds, and especially
their chicks, only occasionally occur in the stork
diet (Creutz 1985, Kosicki et al. 2006).

We found that higher chick production in the
White Stork (using breeding success records from
four years) was associated with a higher number of
other bird species, as well as with greater avian
biodiversity. The modification of the census me-
thod in 2008 produced an estimate of diversity
which may be more reliable than the one applied in
the previous year (for reasons, see Material and
methods); hence, we focused on results from 2008.
Correlations did not exceed a magnitude of 0.6 but
were only based on three counts and did not take
into account the diversity of other groups. The lack
of a significant relationship between bird-species
diversity and the breeding success of the White
Stork (in terms of number of offspring) in a given
year (2008) may be due to the generally low vari-
ability in annual chick production (Tryjanowski et
al. 2005).

Our study agrees with other works (Dallinga &
Schoenmakers 1987, Tryjanowski et al. 2005) that
had no empirical data but suggested the usefulness
of the White Stork to identify spots of high bird-
species diversity in farmland. Moreover, it is
worth noting that we only compared occupied ver-
sus unoccupied White Stork territories, which will
be a conservative test relative to a comparison with
random locations. The mere presence of an unoc-
cupied nest suggests that the territory once used to
be capable of providing the energy necessary for
nest construction (Tryjanowski et al. 2009).

To further assess the value of the White Stork
as an indicator of habitat quality, we recommend
an examination of whether a declining biodiversi-
ty in intensive agricultural areas (or with land-use
changes from pasture to arable) is associated with
White Stork decline over a longer time frame. A
rapid assessment of White Stork population size
and land-use changes over the last 40 years sug-
gests a strong correlation between these parame-
ters (Kosicki & Kuzniak 2006), which has also
been noted elsewhere in their geographical range
(Dallinga & Schoenmakers 1987, Bairlein 1991,
Tryjanowski et al. 2005) and is supported by our
brief comparison with the cover of pasture land.

Through constant monitoring of White Stork
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populations we may be able to estimate the value
of natural ecosystems occupied by them. There-
fore, this type of research should be continued, but
enhanced by both improved methods for estimat-
ing biodiversity (including non avian taxa) and by
increased sample size. This may translate into
broader observed changes in agricultural land-
scapes. We hope the results and conclusions from
such research can be used in practice to both assess
the value of diversity in agricultural landscapes
and to protect White Storks.
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Heijastaako kattohaikara
maaseutulinnuston monimuotoisuutta?

Kattohaikara (Ciconia ciconia) on luonnonsuoje-
luikoni ja yksi helpoimmin seurattavista lintula-
jeista eritoten Keski-Euroopassa. Tassa tutkimuk-
sessa verrattiin lintudiversiteettid asutuilla ja asu-
mattomilla (vanhoilla) kattohaikaran pesépaikoil-
la kahtena vuotena. Ty tehtiin Keski-Puolassa
pesimédkausina 2007 ja 2008, késittden vastaavasti
43 ja 54 reviirid. Kattohaikaran pesiméamenestysti
vuodesta 2005 ldhtien kéytettiin ympariston laa-
dun mittarina. Pesimélinnusto oli merkitsevésti
rikkaampaa asutuilla kuin asumattomilla haikara-
reviireilld. Diversiteetti oli myos sitd korkeampi,
mitd parempi oli haikaroiden pesimdmenestys
vuosina 2005-2008. Luultavasti erot olisivat ol-
leet vield suurempia, jos asuttuja haikarareviireja
olisi verrattu satunnaisesti valittuihin pisteisiin sa-
manlaisessa ymparistossa.
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Nowe nie zawsze jest lepsze: niski sukces legowy i inny
sposOb zajmowania nowo budowanych gniazd dlugo zyjacego
gatunku, bociana bialego Ciconia ciconia

New is not always better: low breeding success and different
occupancy patterns in newly built nests of a long-lived species,
the white stork Ciconia ciconia
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New is not always better: low breeding success and
different occupancy patterns in newly built nests of a
long-lived species, the white stork Ciconia ciconia

MARCIN TOBOLKA*, STANISEAW KUZNIAK, KATARZYNA M. ZOLNIEROWICZ, TIM H. SPARKS and
PIOTR TRYJANOWSKI

Institute of Zoology, Poznan University of Life Sciences, Wojska Polskiego 71C, 60-625, Poznan, Poland

Capsule An increase in new nest building in a white stork population revealed that they were built further
from human settlement and on non-typical structures; such nests had lower breeding success resulting from
later breeding.

Aim To determine why some birds build new nests rather than occupy older ones, and how new nests affect
breeding performance compared to old nests, in a long-lived bird, the white stork.

Methods We compared new nest construction in 2010 with a long-term data set on white stork in Western
Poland from 1974 to 2009. For data from 2010, we analysed nest location and breeding biology in detail.
Results Since 1974, the proportion of new build nests was ca. 1.6%; in 2010 this was 13.2%. Pairs in new
nests bred later than pairs in old, and had smaller clutches and lower breeding success. New nests were
located further from settlements and tended to be built on different structures. A significantly lower
proportion of new nests were re-occupied in subsequent years.

Conclusions Pairs may build new nests to gain experience in nest building, cooperation and foraging for
subsequent seasons or because of competitive pressure when the environment is close to carrying capacity.

Breeding success can be initially very low.

Nest construction is a potential cause of life history
trade-offs in birds (Collias & Collias 1984). There is
evidence that the nest building requires considerable
energetic costs in some species (Withers 1977, Lens
et al. 1994, but see Slagsvold & Lifjeld 1990) and time
allocation (Nores & Nores 1994). The cost of nest
construction may be related to physiological costs
(Moreno et al. 2008), and nest maintenance may have
an influence on adult body condition (Fargallo et al.
2001). In addition, there are costs associated with
attracting predators (Martin et al. 2000).

If the nest building is costly in terms of time, energy
and predation, only individuals in good physiological
condition or capable of defending the nest should be
able to build large nests (Zahavi 1987, Moreno 2012).
Although this explanation is widely accepted, it does
not fit very well to species with perennial nests, simply
because the majority of studies have been focused on
small passerines (Alvarez & Barba 2008), which only
occasionally re-use nests (Goodenough et al. 2009).

*Correspondence author. Email: marcin_tobolka@o02.pl
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Studies from larger species such as raptors, corvids or
storks have shown the importance of nest re-use. Birds
may save energy and time at the beginning of the
breeding season by using nests built in previous years
(Newton & Marquiss 1982, Kochert & Steenhof 2012,
but see also Antonov & Atanasova 2003).

The white stork Ciconia ciconia is an example of a bird
which builds large, conspicuous, perennial nests mainly
on electricity posts, roofs, chimneys and trees and
which are re-used (Schulz 1998). Although evidence is
hard to obtain, it is widely considered that stork pairs
re-use the same nest year after year and that the new
nest building is largely the preserve of young pairs.
However, older storks will build new nests if the
existing nest is destroyed or damaged, or the brood is
predated (Schulz 1998). Nest re-use may play an
important role in breeding success. Vergara et dl.
(2010) have shown that white storks from the western
migratory  population  breeding in  colonies
preferentially occupy larger, older nests before smaller,
newer nests used just once previously. Furthermore,
breeding success in older nests was shown to be higher
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than in newly built ones. However, this might vary
depending on conditions such as weather or
demography or behaviour of the population
(Tryjanowski et al. 2005, 2009a). For instance, white
storks in Poland in recent decades have changed their
nesting locations. They originally built nests in river
valleys, mainly on trees, but have gradually relocated
into human settlements. In Western Poland, nest
location has changed from trees to thatched roofs to
electricity posts and from river valleys to centres of
villages. In our study population currently ca. 65% of
nests are located on electricity posts, 20% on chimneys
and the remainder on roofs and trees (Tryjanowski
et al. 2009b, Kuzniak & Tobétka 2010).

In 2010, our study population of white stork in
Western Poland  experienced an  unprecedented
increase in new nest building, and in locations and on
structures atypical of the existing population. The
opportunity was taken to monitor these new nests in
terms of breeding performance. The aim of the study
was (1) to assess the level of new build in 2010
compared to long-term records from the same
population; (2) to compare phenology, breeding
success, nest location, distance to human settlements,
and re-occupation rates between new and old nests;
and finally (3) to discuss the potential adaptive value
of building new nests.

METHODS

We conducted our study in the agricultural landscape of
Western Poland near Leszno (51°51’N, 16°35’E). This is
a rural area of arable fields interspersed with meadows,
pasture, human settlements and forests. White storks
here are solitary nesters, but sometimes they form
small colonies of up to five pairs, mainly in small
river valleys (Kuzniak & Tobétka 2010). As noted
above, nests are located mainly on electricity posts,
chimneys and the roofs of buildings (Tryjanowski et al.
2009b).

For the long-term analysis, we included data collected
in 23 years between 1974 and 2009 as published by, for
example, Kuzniak & Tobétka (2010). For these years,
only summary data were still available and it was not
possible to recalculate all desired nest parameters since,
for example, the number of new nests occupied by
breeding pairs no longer existed. New nests, built in
2010, were found at the beginning of the breeding
season (April-May, occasionally June). These nests
were identified as new structures of sticks and branches
that included fresh nesting material inside, such as
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straw or hay. Of 392 monitored nests in 2010 (363 old
nests, 29 new nests), 279 were occupied by breeding
pairs (260 old nests, 19 new nests) and we directly
inspected 66 nests (59 old nests, 7 new nests) using a
16-m high ladder, cherry picker or climbing equipment.

Wherever possible, information on laying date, clutch
size, hatching date and hatching number were recorded
for the 66 nests. For old nests only, we obtained arrival
date (defined as the day of the year when the bird first
occurred on the nest; day 1=1st of January) of the
first and second bird from each pair. Phenological data
were collected by a special questionnaire completed by
farmers living near nests (for details, see Ptaszyk et al.
2003). Date of egg laying was defined as the day of the
year when the first egg was laid in the nest. This was
estimated on the basis of direct inspection of nests. We
visited nests in the second half of the incubation
period to avoid the risk of brood abandonment. Each
pair was also observed by farmers living near the nest
and all causes of egg rejection were recorded
(for details, see Kosicki 2010, Kosicki & Indykiewicz
2011). We defined clutch size as the number of eggs in
the nest during the first inspection after the clutch was
complete and considering the arrival date of pairs. The
age of individual nestlings and the hatching date were
established during the first inspection after hatching
using bill length measurements (Kania 1988,
Tryjanowski et al. 2004). To assess breeding success,
we visited all nests during the first half of July
recording the number of chicks standing on the nest,
as per the international standard method (Profus 2006,
Tryjanowski et al. 2006). The structures on which
nests were built were also recorded. Monitoring of the
study area in 2011 and 2012 allowed us to check
re-occupation of 2010 nests in subsequent years. The
location of each nest relative to human settlements
was also recorded using a GPS; those in settlements
were classed as O m distant and distances of other nests
were estimated using QUANTUMGIS software with wms
label (geoportal.gov.pl). In practice, because of the
large number of zeros, this scale was mostly used as a
binary variable, either in or outside the settlement.

We undertook statistical analyses using spss for
Windows. Regression analysis was used to assess long-
term trends in the annual number of breeding pairs and
the percentage of new nests. Binary logistic regressions
were used to assess whether new nests differed from old
nests in terms of location (in or outside human
settlements), and the structures on which they were
built. Generalized Linear Models (GLMs) based on a
Normal distribution and an identity link function were
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Table 1. GLM analyses to identify key traits associated with new vs. old nests, controlling for potential confounding variables.

Predicted values *se (n) N d
ew vs. o

Trait Other model terms New nests Old nests Wald 2 P
First egg laying date (day of year) Distance, structure 127 =4 (7) 110 =2 (59) 13.5P < 0.001
Clutch size (no. of eggs) Distance, structure, lay date 4.5+ 0.4 (5) 4.4+0.2 (53) 0.2P=0.67
Hatching date (day of year) Distance, structure, lay date 143+ 1 (7) 142 =1 (59) 0.8P=0.38
Number of hatched chicks Distance, structure, n eggs 4.2 +0.3(5) 3.9+0.2 (53) 0.7P=0.41
Breeding success® (no. of fledged chicks) Distance, structure 0.83 +£0.30 (29) 2.15+0.18 (273) 16.6 P <0.001
Breeding success (no. of fledged chicks) Distance, structure, n hatch 2.06 +0.48 (5) 3.01 =0.29 (53) 2.5P=0.11

Notes: Key to other model terms: distance, indicator variable of nest at human settlement (0) or not (1); structure, indicating whether nest was in a
tree, on electricity post, or other; lay date, first egg laying date (day of year); n eggs, clutch size; n hatch, number of hatchlings.
®indicates all occupied nests, not just the initial 66 nests monitored from the egg stage.

used to test for differences between new and old nests in
terms of nesting variables after controlling for other
effects. Significance was assessed using Wald chi-
squared statistics. To compare the re-occupation of old
and new nests in the following (2011 and 2012)
breeding seasons we used Fisher exact tests. Means are
expressed *1 standard deviation; other statistical
estimates, such as regression coefficients, + 1 standard
error, unless otherwise specified.

RESULTS

Regression analysis revealed that the study population size
declined significantly from 368 breeding pairs in 1974 to
218 pairs in 2009 (b= —1.99 + 0.80 pairs/year, R* = 48%,
P=0.021, n=23). However, there was a surprisingly
sharp increase in 2010 to 279 breeding pairs, i.e. a 27%
increase on 2009. In the studied years until 2009, the
number of new nests built each year ranged from 0% to
34% of the number of breeding pairs, with no
directional trend (b=0.005 + 0.021%/year, R*=0.2%,
P =0.83, n=23). However, in 2010, 29 new nests were
built, equivalent to 13.2% of all occupied nests, of
which 19 were occupied by breeding pairs (indicated by
the presence of eggs or occupied for at least four weeks).

Mean breeding success (number of fledged chicks) for
breeding pairs in all nests (including new nests) in the
period 1974-2009 was 2.06 + 0.43 (n = 23 years), while
new nests on their own averaged 0.79 +0.77 (n=22
years). A paired t-test confirms success in new nests
was significantly lower than the overall mean (t;; =
8.2, P<0.001). In 2010, the mean breeding success
was similar to these long-term values (2.01 + 1.46 for
all nests and 0.90 + 1.35 for new built nests).

Binary logistic regressions revealed that new nests in
2010 were significantly further (y*=23.5, P<0.001)

from settlements, i.e. closer to the feeding grounds,
and were more often built in trees (}(2=28‘4, P<
0.001) and less often on electricity posts (y>=23.8, P
<0.001) than older nests. Some 38% of new nests
were away from human settlements (mean distance
292 m) compared to only 5% (mean distance 8 m) for
older nests. New nests were built on the following
structures (old nests in parentheses): trees 41% (5%),
electricity poles 21% (67%), chimneys 14% (19%),
roofs 3% (8%), hunting towers 17% (0%), other 3%
(1%); percentages based on 29 new nests and 363 old
nests recorded in 2010.

After controlling for distance from settlements and
nest structure, eggs in new nests were laid significantly
later (on average 17 days) than in old nests (Table 1).
Apparent differences in clutch size between new and
old nests could be attributed to differences in laying
date. Differences in hatching date followed laying date,
but were not significant once laying date was
controlled for. In the entire sample, breeding success
was significantly lower in pairs which built new nests
but not in the smaller subset monitored for egg
hatching, etc. once the effects of hatching number and
other factors were accounted for, probably because of
reduced statistical power (Table 1).

Of the 19 new nests occupied by breeding pairs in
2010, only 9 were re-occupied in the 2011 breeding
season and 8 in 2012. The re-occupation rates in both
2011 and 2012 were statistically significantly lower in
new nests built in 2010 than in older nests (Fisher
exact test: both P < 0.0001).

DISCUSSION

In this paper, we show that, under specific environmental
conditions, in a population undergoing a declining trend,

© 2013 British Trust for Ornithology, Bird Study, 1-5
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a rapid population increase may also result in a change in
nest location preferences. This then allowed an
examination of nesting performance and location of
new nests compared to existing nests, demonstrating
that the use of older nests, which may have been
occupied for many years, is beneficial for storks. This
may be due to the difference in costs of building a new
nest compared to repairing an older nest such that
larger older nests in colonies were occupied earlier in
the breeding season and had a greater breeding success
(Vergara et al. 2010). When birds which arrived later
(and probably were in poorer condition (Tryjanowski &
Sparks 2008)) tried to breed, most of the old nests were
already occupied. Later arriving storks then have to
make a decision to either challenge pairs which already
occupy old nests or build a new one.

[t is clear that storks which built new nests had a much
lower breeding success. This is partially due to a later
arrival date (Tryjanowski et al. 2004) and probably also
the cost of building a new nest (Vergara et al. 2010).
Pairs in new nests were also probably young
inexperienced birds, which usually raise less offspring
than older experienced pairs (Creutz 1985, Barbraud
et al. 1999, Vergara & Aguirre 2006). Young and
inexperienced storks often start building nests a year
before their first breeding attempt (Vergara et al. 2010).
However, it is not possible to age adult white storks
unless information via ringing is available. Most
differences in performance between new and old nests
could be attributed to later laying date. Final breeding
success of pairs in old nests was also higher despite new
nests being located further away from human
settlements and hence closer to foraging grounds. But
with the current data set, it was not possible to separate
the effects of delayed nesting due to new nests being
built and hence higher energetic expenditure, from
reduced nesting performance due to later breeding or
from reduced nesting performance due to inexperience.
We did not record any cases of nest predation which is,
in any case, rare for the white stork (Jakubiec 1991).

If we consider the current location of white stork
nests, most new nests would be expected on electricity
posts rather than on chimneys and roofs with just a
few on trees. It might also be expected that most new
nests would be located in the centre of villages
(Tryjanowski et al. 2009b). However, a recent study
showed that pairs which built new nests arrived later
than pairs which occupied old nests. Therefore,
competition probably forced new pairs (incomers) to
build nests in new locations, outside of the village or
centres of colonies (Vergara & Aguirre 2006).

© 2013 British Trust for Ornithology, Bird Study, 1-5

Building a new nest is very costly (Vergara et al. 2010),
therefore, only in exceptional conditions will a new nest
be built. When most old nests were occupied by breeding
pairs and competition between pairs was strong, the
solution was apparently to build a new nest far from
existing nests in the middle of the foraging grounds on
accessible structures such as trees or hunting towers.
However, in our study, the breeding success of pairs
which built these new nests away from human
settlements closer to the foraging grounds was very
low. Why then do pairs choose to build new nests? For
young birds, it is an opportunity to gain experience.
An early breeding attempt may be a better solution
than staying in nonbreeding flocks on the breeding
grounds or on summering grounds in Africa or in the
Middle East (Van den Bossche et al. 2002, Antczak &
Dolata 2006). Young birds can then become familiar
with the breeding grounds and improve their foraging
abilities. Although the costs of building new nests by
white storks is not known, it may be possible that new
or artificial nests could, therefore, be important for
species conservation and for reintroduced populations
(Olsson & Rogers 2009). Providing artificial nests
might reduce the energetic costs associated with the
nest building and potentially improve nesting success
in young or inexperienced birds. However, this
phenomenon, particularly in the white stork, merits
further study.
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Znaczenie Smiertelnosci osobnikow mlodocianych w
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przyczyny Smierci u bocian bialego Ciconia ciconia

Importance of juvenile mortality in birds’ population: early
post-fledging mortality and causes of death in white stork
Ciconia ciconia
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IMPORTANCE OF JUVENILE MORTALITY IN BIRDS’
POPULATION: EARLY POST-FLEDGING MORTALITY AND
CAUSES OF DEATH IN WHITE STORK CICONIA CICONIA

ABSTRACT: Early post-fledging mortality of
White Stork during the period from the first flight
to their autumn departure from natal area was
described. Data from eight breeding seasons
(2005-2012) about 56 cases of death of juvenile
White Storks from a study area in Western Poland
were collected. For a comparison the data of 55
cases of death from recoveries data deposited in
Polish Bird Ringing Centre from entire Poland
were included in analysis. Early post-fledgling
mortality rate varied from 2 to 11% (mean 4.3%) of
all fledglings per year. The main causes of death
were collision with power lines and electrocution
which in Western Poland constituted 60% and in
entire Poland — 78% of death cases with known
causes. Other anthropogenic causes constituted
responsibly 25 and 13% and natural causes — 15
and 9%. Mean distance where dead storks were
found was 183.3m from natal nests, while 73%
were found closer than 100 m from their nests.

KEY WORDS: White Stork, mortality,
elec-trocution, collision with power lines

1. INTRODUCTION

Mortality plays an important role in the
dynamic of bird populations. It may have a
high variance and in extreme cases may off-
set nearly total yearly production of popu-
lation (Newton 1998, Barbraud et al.

1999, Schaub et al. 2005). In general mor-
tality is higher for young age cohorts than for
adults (Newton 1998) both for passerine and
for larger and long lived soaring birds such as
White-tailed Eagle Haliaeetus albi-cilla
(Helander  1985),  wvultures  Aegypiinae
(Monadjem et al. 2012), Raven Corvus corax
(Ratcliffe  1997), pelicans Pelecani-dae
(Hendricks and Johnson 2002) and White
Stork Ciconia ciconia (Riegel and Winkel
1971, Bairlein and Zink 1979, Barbraud et al.
1999, Schaub et al. 2005). While a general
mortality pattern is well de-scribed in many
species (Newton 1998), the temporal and
spatial patterns still need more attention. There
are only few studies describ-ing in details
when and where the mortal-ity occurs in
migratory birds. Conditions on wintering
grounds can play an important role in
mortality rate (Schaub et al. 2005). How-ever,
higher mortality was recorded during pre- and
post-breeding migration. It indicates that
migratory seasons and conditions during this
period constitute more important bottle-necks
for migratory bird populations than processes
ongoing during breeding and win-tering
(Garrido and Fernandez - Cruz 2003, Salewski
et al. 2013, Klaassen et al. 2014). Also the
knowledge of bird biology
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when fledglings are leaving their nests and
disperse is limited but it is important to un-
derstand population dynamic (Newton
1998).

White stork is a large-bodied species
which is a flagship of conservation of birds in
Europe (Schulz 1999, Tr yjanowski et al.
2006). Factors affecting its mortality and es-
timates of survival rates are well studied and
presented in several works (e.g., Riegel and
Winkel 1971, Bairlein and Zink 1979, Kania
1994, Bairlein and Henneberg 2000, Garrido
and Fernandez - Cruz 2003, Schaub et al.
2005, Katuga et al. 2011, Galarza and Garcia
2012, Shobrak 2012) but the main issue was
mortality dur-ing autumn migration (Kania
1994, Katuga et al. 2011, Shobrak 2012) or on
wintering grounds in Africa (Bairlein and
Henne-berg 2000, Schaub et al. 2005).
According to ringing recovery reports from
Western migratory population of White Stork
Riegel and Winkel (1971) showed that death
cases occur more frequent during the initial
phase of migration and mortality rate is much
high-er for birds in first calendar year.
However, it is still not known how frequent is
the mor-tality from fledging until autumn
departure from breeding grounds which is
defined here as early post-fledgling mortality.

Fledglings of White Stork as well as the
others large bird species have to learn how to
fly before leaving the nest. They perform short
unskillful flights around the nest and train
wing muscles with frequent fluttering and
jumping on the nest. Therefore, they are prone
to fall out of the nest on the ground, frac-ture
bones (Jakubiec 1991) or collide with human
made structures such as power-lines especially
in favorable weather conditions (Riegel and
Winkel 1971, Jakubiec 1991, Kania 1994,
Galarza and Garcia 2012, Shobrak 2012), be
electrocuted (Katuga et al. 2011, Galarza and
Garcia 2012, Sho-brak 2012) or be killed by
raptors (Jakubiec and Peterson 2005). White
Stork is highly vulnerable to collision with
power lines be-cause of the narrow visual field
(Martin and Shaw 2010) and large body size
(Bevanger 1998, Tinto et al. 2010). This
species builds nests on building roofs and trees
but there is a recent trend of building nests on
electricity pylons (Tr yjanowski et al. 2009).
Nowa-

days, in Poland (where ca 20% of European
White Storks breed) more than 60% of nests
are located on poles mostly equipped with
special platforms (Tr yjanowski et al. 2009).
Most of poles are connected to electricity
net-work which can generate high risk of
collision with power lines and electrocution
(Schaub and Pradel 2004, Kustusch et al.
2013). Offspring after first flights stay from
several days to two weeks on the breeding
site, for-aging nearby and roosting on nests
where they were hatched or, in some cases,
on other nests (Bairlein 1979, Matysiokova
and Toboltka 2008). This creates an
opportunity to record many cases of
juveniles’ death and their causes.

The aim of this study is to describe in
details the early post-fledglings mortality of
large soaring bird, the White Storks. There-
fore I constructed following hypotheses: 1)
Early post-fledging mortality rate differs
sig-nificantly between breeding seasons due
to weather conditions and it constitute
signifi-cant share of year round mortality. 2)
Elec-trocution and collision with power
lines are the main causes of death and
fledglings from nests on electricity post die
more frequent than others. 3) Distance
where young Storks were found dead has no
normal distribution, i.e. fledglings die in the
nearest vicinity of na-tal nests.

2. STUDY AREA

The study was conducted during eight
breeding seasons (2005-2012) in western
Poland near the town of Leszno (51 °51'N,
16°35'E). This is an agricultural area of ar-able
fields interspersed with meadows, pas-tures,
human settlements and small forests. White
Storks here nest solitarily in a mean density of
6.6 pairs per 100 kmz, occasionally they form
small aggregations of up to 5 pairs, mainly in
small river valleys (Kuzniak and Tobotka
2010). Nests are located mainly on electricity
posts, chimneys and roofs of build-ings (Tr
yjanowski et al. 2009).

3. MATERIAL AND METHODS

To record the number of all fledglings the
breeding success of 556 pairs (468 with
offspring, yearly — 30—105) was measured di-



Post-fledging mortality in White Storks.

737

rectly in the field using standard methodology
counting offspring standing on the nest which
are able to fly in the middle of July (Profus
2006, Tr yjanowski et al. 2006). During vis-its
in the field a special questionnaire was de-
livered to farmers living near the nests. Each
studied nest was observed by farmers and date
of first flight, juveniles and adults departures
were recorded (Kosicki et al. 2004, Matys-
iokova and Tobotka 2008). Return rate of
questionnaires varied from 89 to 95% (Ma -
tysiokova and Tobotka 2008). Juveniles were
observed by farmers daily and by author at
least two times after first flight when they
were roosting on the nest or in its vicinity un-
til their departure from natal area which con-
stitute one - three weeks. When case of dead
was signalized by farmer more detailed inves-
tigation in filed was provided. During years
2005-2008 data based on direct observations
of non marked juveniles were used. In the
years 2009 and 2010 some juveniles as chicks
in the nests were marked by numbered rings.
In 2011 and 2012 all chicks from observed
nests were ringed. For unmarked fledglings
only direct observation (with high confidence
that particular individuals were from particu-
lar nest e.g., juvenile was observed since fly
out from nest until death) were taken into the
analysis. For found dead juveniles the cause of
death was identified by external visual inspec-
tion of damages of the body and location as
well as extensive interviews with farmers. To
record coordinates of places where dead birds
were found GPS receiver and geoportal.gov.pl

natural causes

other anthropogenic causes

Causesof death

electrocution and power lines
collision

website were used. To compare data with
en-tire Poland recoveries from Polish Bird
Ring-ing Centre (PBRC) of ringed White
Storks in the period 2005-2012 found dead
up to 5 weeks after ringing (which is a time
spent in the natal area) and up to 20 km from
their nests (home range) were used.

To analyze the results of mortality in
comparison to nest location Chi® test with
contingency table available on website using
free software was used.

4. RESULTS

During the study 56 cases of White Stork
post-fledgling mortality (from 4 to 19 juve-
niles per year) were recorded. Between 2 and
11% (mean 4.3%) of all young White Storks
fledged in particular year died in the period of
time between the first flight and depar-ture
from breeding site (Tab. 1). Ten percent of
observed pairs (yearly 5-23%) lost at least one
juvenile during this period. However I did not
find significant relationship between mortality
rate and the weather component like a sum of
precipitation and mean temper-ature in this
period (resp. r = -0.128, P = 0.763 and r = -
0.152, P =0.719).

Of the 56 recorded mortality cases, 16
couldn’t be identified for its cause. Of the re-
maining 40 cases with known causes of death, 24
(60%) died by collision with power lines and
electrocution, 10 (25%) by other anthro-pogenic
causes such as collision with building (4
individuals), inability to fly because of oil on

PBRC

= Poland

0

50 100
% of deadjuveniles

Fig. 1. Causes of early post-fledging mortality of White Storks Ciconia ciconia until autumnal
departure. Comparison of data collected during the study in Western Poland (W Poland, n = 40) and
data from Polish Bird Ringing Centre from entire Poland (PBRC, n = 46) including only individuals

with known causes of death.
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Table. 1. Early post-fledging mortality of White Stork Ciconia ciconia until autumn departure (n =

1248 all observed fledglings).

Variable 2005 2006 2007 2008 2009 2010 2011 2012 total Mean+SD
No of observed
pair with fledglings 30 38 58 56 49 53 105 79 468 58,5423,7
(HPm)
No of observed
fledglings JZG) 74 96 182 172 134 144 273 203 1278 159,7+62,9
No of pairs who
lost at least one 7 4 4 6 5 3 14 4 47 5,9+3,5
fledgling
% of pairs with
loses 23.3 10.5 6.9 10.7 10.2 5.7 13.3 5.1 10,0+£5,8%
No of deaths 8 4 4 6 5 4 20 5 56 7+5,4
% of deaths 10.8 4.2 2.2 3.5 3.7 2.8 7.3 2.5 4,4+3,0%
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Fig. 2. Distance from nest where dead White Storks were found (n = 22).

feathers delivered by parents feeding juveniles
with wastes from a restaurant (4), poisoning
(1), fall into a big chimney of factory (1) and 6
(15%) by natural causes such as fall out of the
nest during first flight (2 individuals), nest fall
during storm (2), predation (probably by
White-tailed Eagle) (1) and wing deformation
which was cause of infection and finally death
(1). Of the over 12,000 ringed fledglings dur-
ing the same period in whole Poland 55 re-
coveries (less than 0.5%) of dead individuals
were collected in PBRC data base. Of the 46
with known cause of death, 23 (50%) died by
electrocution, 6 (13%) by collision with power
lines and 7 (15%) by collision or electrocution
which all together constituted 78%, 6 (13%)
by other anthropogenic causes such as colli-
sion with building (4 individuals), car crash

(2) and 4 (9%) by natural causes such as pre-

dation (2 individuals), fall out of the nest dur-
ing first flight (1) and nest fall during storm
(1). Proportions between data from W Poland
and from PBRC did not differ significantly
(Chi2 =2.572,P =0.1088) (Fig. 1).

No statistically significant differences
were found in mortality rate between fledg-
lings from nests located on electricity poles
and other nests (Chi> = 0.03, P = 0.8625).

In 22 cases of juveniles White Storks
deaths the accurate coordinates were mea-
sured. Distance from their natal nests varied
from 0 to 2000m and had no normal distri-
bution (Kolmogorow-Smirnow test, F=0.34,
P <0.0001, mean 183.3m, median Om) while
73% of dead juveniles were found closer
than 100m from the nest (Fig. 2). It was not
pos-sible to analyze data from PBRC
because of low accuracy.
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5. DISCUSSION

In this paper is reported that early post-
fledging mortality rate can constitute 4.3%
(range: 2—11%) of fledged juveniles which is
proportional or slightly higher than expected
while mean annual mortality rate of Polish
White Stork juveniles (from all phases of its’
biology) is 58.5% (Schaub et al. 2005). Stud-
ies on raptors where radio-telemetry methods
were used (Klaassen et al. 2014) and Span-ish
White Stork population monitoring (Gar-rido
and Fernandez-Cruz 2003) showed that
mortality on breeding grounds was rela-tively
low while the highest was observed dur-ing
pre- and post-breeding migration out of the
breeding grounds. In reintroduced Storks
population in Baskia the annual mortality rate
of released birds was minimum 36.8% during
the first year. Most of storks (71%) died in the
first week after releasing (Galarza and Garcia
2012). Therefore initial period of life cycle
(the natal area penetration) is cru-cial but the
beginning of migration seems to be much
more dangerous for juveniles. While mean
early post-fledging mortality rate re-corded
during eight breeding seasons of pres-ent
study was 4.3%, ringing and recovery data
form Polish Bird Ringing Centre did not show
such high mortality rate (less than 0.5%). It is
presumably effect of lower detectability of
death cases of ringed birds found occasionally
than in more detailed studies.

Main causes of death were electrocution
and collision with power lines. White Stork as
well as others large bird species is dispropor-
tionally highly vulnerable to collision with
power lines than we can expect basing on its
abundance and population size (Bevanger
1998). Jakubiec (1991) showed that the col-
lisions with overhead cables or electrocutions
could be more frequent than observed in this
study and it could constitute 77% of all cases
of death of juvenile White Storks. Recover-ies
data from Western Germany also showed that
77% of death was caused by collision with
power lines and electrocution (Riegel and
Winkel 1971). Also for released reintro-duced
Storks electrocution and collision with power
lines were the main causes of mortality (50%
of dead individuals), affecting 18.4% of the
reintroduced individuals (Galarza and Garcia
2012). Electrocution and collision

with poorly designed power lines (compare to
Katuga et al. 2011) are the main or very
significant causes of death of several oth-ers
bird species such as cranes (Fanke et al. 2011),
vultures (Angelov et al. 2012), rap-tors
(Lehman et al. 2007) and even some
passerines (Shobrak 2012). In this study the
anthropogenic causes of death of juvenile
White Storks constituted all together 85% of
all known causes of death. This kind of mor-
tality may grow up in parallel to develop-ment
of human infrastructure like roads or power
lines which are intensively being built in
agricultural landscape in Central East Eu-rope.
New elements in agricultural landscape are
wind farms (Ackermann and Soéder 2002).
However, there is an evidence from Western
Europe they did not directly influ-ence on
White Storks (Hotker et al. 2005) in contrast
to other predictions (Martin and Shaw 2010,
Tinto et al. 2010). On the other hand, bird
populations related to farmland ecosystems
differ between Western and Cen-tral Eastern
Europe and some processes can extend in
different directions (Tr yjanows-ki et al.
2011). Therefore, this phenomenon needs
more detailed studies.

Of all known cases of juveniles post-
fledging mortality only 15% were caused by
natural factors. One case of predation was re-
corded during present study and two in entire
Poland based on recovery data. Adult and im-
mature White Storks do not have natural en-
emies except eagles or mammalian predators
like wolfs or foxes. Predation by raptors, espe-
cially by White tailed Eagle is still a marginal
phenomenon (Jakubiec and Peterson 2005) but
having regard to current increase of its
abundance in  Poland (Mizera and
Szymkiewicz 1991) it could be important in
near future. The impact of White-tailed Eagle
on population of White Stork needs further
research  (Jakubiec and Peterson 2005,
Tobotka et al. 2013).

Most juveniles died in the nearest vicin-ity
of the nest but nest location did not have
important influence on mortality. For the
Spanish White Storks, where ca 1% of present
breeding population died on power lines dur-
ing post-breeding migration, more than 70%
collisions occurred in <1 km far away of the
nearest foraging ground, in this case - rubbish
dumps (Garrido and Fernandez - Cruz
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2003). For Spanish released reintroduced
White Storks, 92.8% of causes of death was
recorded less than 2.5 km from the releasing
point (Galarza and Garcia 2012). Thus
dangerous elements near the nest and forag-
ing grounds as electricity pylons, conductors,
overhead power lines or transformers (Bev-
anger 1994) are probably the most important
factors influencing mortality of young Storks
which flying abilities are not well developed.

In summary, this study revealed that the
short period during which birds learn to fly may
be critical but not the most dangerous part of
their life in human-altered environment. An-
thropogenic causes of death constituted the ma-
jority of records. Most of dead juvenile White
Storks were found in the nearest vicinity of their
nests. More detailed studies equipping more so-
phisticated methods like telemetry are needed to
fulfill the knowledge about temporal and spa-tial
pattern of population mortality rate.
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