" BioOne COMPLETE

Re-Use of Old Nests Versus the Construction of New
Ones in the Magpie Pica pica in the City of Sofia
(Bulgaria)

Authors: Antonov, Anton, and Atanasova, Dimitrinka

Source: Acta Ornithologica, 38(1) : 1-4

Published By: Museum and Institute of Zoology, Polish Academy of
Sciences

URL: https://doi.org/10.3161/068.038.0104

BioOne Complete (complete.BioOne.org) is a full-text database of 200 subscribed and open-access titles
in the biological, ecological, and environmental sciences published by nonprofit societies, associations,
museums, institutions, and presses.

Your use of this PDF, the BioOne Complete website, and all posted and associated content indicates your
acceptance of BioOne’s Terms of Use, available at www.bioone.org/terms-of-use.

Usage of BioOne Complete content is strictly limited to personal, educational, and non - commercial use.
Commercial inquiries or rights and permissions requests should be directed to the individual publisher as
copyright holder.

BioOne sees sustainable scholarly publishing as an inherently collaborative enterprise connecting authors, nonprofit
publishers, academic institutions, research libraries, and research funders in the common goal of maximizing access to
critical research.

Downloaded From: https://bioone.org/journals/Acta-Ornithologica on 20 May 2024
Terms of Use: https://bioone.org/terms-of-use



ACTA ORNITHOLOGICA
Vol. 38 (2003) No. 1

Re-use of old nests versus the construction of new ones in the Magpie
Pica pica in the city of Sofia (Bulgaria)

Anton AnToNOV! & Dimitrinka Atanasova

1Kozloduy 3320, bl. 64, ent. A, ap. 14, BULGARIA, e-mail: tonyant_bg@yahoo.com

Antonov A., Atanasova D. 2003. Re-use of old nests versus the construction of new ones in the Magpie Pica
pica in the city of Sofia (Bulgaria). Acta Ornithol. 38: 1-4.

Abstract. Nest re-use in a high density population of Magpies Pica pica in the city of Sofia and its vicinity was
studied during 1999-2000. The rate of nest re-use was significantly higher within the urban area (17%) as com-
pared to the immediate rural surroundings within the distance of 1 km (7%). Re-used nests were on average high-
er above the ground than newly-built nests. The nest reuse rate was not related to breeding density, abundance
or the mean height of available trees. Magpies re-using their old nests laid eggs significantly earlier compared
to those building new nests. However, nest re-use did not confer other benefits on the reproductive output since

clutch-size, hatching and fledging success did not differ significantly between the two nesting strategies.
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INTRODUCTION

Magpies build large nests of sticks and mud,
and usually also with a dome of sticks above
(Cramp & Perrins 1994). Nest structures seem to
be costly in terms of effort and are durable enough
to survive the following season and even further
(Birkhead 1991). Nevertheless, Magpies usually
build a new nest each season even when well
preserved old nests are available (Goodwin 1976),
which is generally thought to represent an anti-
predator strategy (Tatner 1982a). Alternatively,
the generally lower occurrence of reused nests
could be due to the tendency to avoid ectopara-
sites contained in old nest material. On the other
hand, urban breeding Magpies reuse their old
nests significantly more often than their rural
counterparts (Tatner 1982a). Increased nest reuse
occurrence is pointed as one of the main changes
in the ecology of this species evolved in the condi-
tions of urban environment (Tatner 1982b). This
life history trait and its significance have received
little attention so far.

In this paper the nest reuse in Magpies was

of the highest densities for the species is recorded
(Antonov & Atanasova 2002). We considered and
tested the following three hypotheses concerning
the occurrence and potential benefits of nest reuse
in the Magpie:

1. Predation risk. Nest reuse in the Magpie is
associated with reduced predation risks. The fol-
lowing predictions stem from this hypothesis:

— nest reuse should be more common within
urban environments which are considered “safe
zones” in terms of reduced numbers and/or
absence of predators (Cramp 1972, Gering & Blair
1999, Kosinski 2001);

— we predicted greater nest-height of reused
nests as compared to newly built ones as previ-
ous studies showed that nest height is a reliable
predictor of success in the Magpie and was the
only factor discriminating between successful and
unsuccessful nests in our urban area (Jerzak 1995,
Antonov & Atanasova 2002);

— if nest reuse is associated with safer nest sites
then reused nests should suffer less predation and
enjoy an increased probability of success.

2. Availability of nest sites. Magpies are sug-
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are in short supply (Birkhead 1991). As nest tree
height is positively related to the probability of
breeding success, then the height of available
trees could also have an influence on nest reuse.
Furthermore, Tatner (1982b) suggested greater
renovation occurrence in urban areas could result
from the heightened density. We predicted the
spatial variation of nest reuse rate to be negatively
related to the total number of trees and positively
related to mean height of available trees and
breeding density.

3. Energy savings. As nest-building is an
energetically costly activity in the Magpie (Tatner
1982a) then pairs reusing their old nests should
gain benefits over conspecifics building new nests
due to energy savings. Such benefits are predict-
ed to be realized in earlier laying, and/or larger
clutch-size, and/or greater hatching and fledging
success among pairs reusing previous year nests
as compared to those building new nests.

STUDY AREA AND METHODS

The current study was carried out in 1999-2000
in Sofia city (42°40’'N 23°20'E). The study area com-
prised 405 ha urban habitat in the periphery of the
city. The density of Magpies (up to 56.8 pairs/km?)
recorded in this area is one of the highest known for
the species (Antonov & Atanasova 2002). Details of
the urban part of the study area can be found in
Antonov & Atanasova (2002). We also recorded
nest reuse rate within the rural areas (478 ha) sur-
rounding the urban area and extending 1 km out
of the border of built-up area. Rural habitat mostly
included wet meadows interspersed with clumps
of thorny bushes (Crataegus monogyna, Rosa canina,
Prunus spinosa) and low to medium trees (mainly
Prunus cerasifera and Acer campestre). There were no
residential buildings in the rural area. Density of
magpies in the rural area was also very high, 40.1
pairs/km2, though significantly lower than that in
the urban area (Antonov & Atanasova, in press).
Due to the low occurrence of nest reuse, however,
only nests from the urban area were considered in
the analyses, and data from the rural area were
used only for comparing the rates of reuse and the
incidence of predation.

Nests were classified as either newly-built or
reused from the previous season. Only well pre-
served structures (at least nest cup with the mud
bowl present) were treated as renovated.

Most nests were accessible and they were vis-

size, number of young hatched and fledged
respectively. Part of inaccessible nests at least
could be assigned as successful or unsuccessful
on the basis of regular observations. Only original
breeding attempts are considered here.

To sample breeding density and habitat charac-
teristics we used maps with a 300 m grid superim-
posed. Within each plot, all trees and bushes were
counted and measured by height. The number of
breeding pairs, total number of available trees and
mean tree height were chosen as possible predic-
tors of the proportion of pairs reusing their nests
and tested by use of multiple regression analysis.

Laying dates differed significantly between
the two years of study and were standardized by
setting the first date of a given season to 1 and
counting subsequent dates accordingly.

Hatching success and fledging success for each
nest were expressed as the ratio of the number of
chicks hatched to clutch-size and the number of
chicks fledged to the number of chicks hatched,
respectively.

Since the study was conducted over a 2-year
period at the same location, some birds likely con-
tributed more than one observation considering
breeding performance which implies a potential
problem of pseudoreplication. Thus, we analyzed
all the data available as well as data from 2000
year separately (for which more breeding data
were available). As the two groups of analyses
agreed well and the same results were reached
at, only the results on the whole dataset were
presented.

Statistical analyses were performed with SPSS
11.0. All tests are two-tailed and means reported
with their standard deviations.

RESULTS

On average, 16.8% of urban Magpies reused
their old nests. The rate of nest reuse did not differ
significantly between the two years (1999 — 17%,
33/193; 2000 — 16%, 38/230; x2=0.0008, df =1, p
= 0.98). Nest reuse was more frequent within the
urban area than within the immediate rural sur-
roundings (urban — 16.8%, 71/423; rural — 6.9%,
12/174; x? = 10.07, df = 1, p = 0.0015). Breeding
attempts in the urban area were more likely to
be successful than those in the rural area (urban
— 122 of 228 attempts successful; rural — 59 of
166; x2=12.486, df = 1, p = 0.0004). Furthermore,
predation accounted for a significantly higher
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area compared to the urban one (urban — 52 of 89
losses to predation; rural — 88 of 104; x2 = 16.51,
df =1, p <0.00001).

Reused nests were on average significantly high-
er above the ground, than newly-built nests (reused
— 6.2+251, n=32; newly-built — 5.3 +1.84, n=198;
Mann-Whitney test, U = 2376, p = 0.023).

In a multiple regression analysis with density,
total number of trees and the mean height of trees
as predictors of the proportion of pairs reusing
their old nests, none of these explanatory factors
was significant (Fj 5, = 2.045, p = 0.128).

Reused and newly-built nests showed few
differences in breeding parameters (Table 1).
Magpies reusing their old nests laid on average
7.5 days earlier than those building new nests.
Controlling for laying date clutch-size did not
differ significantly. Neither hatching success, nor
fledging success differed significantly between the
two nest types (Table 1). Finally, the probability
that a breeding attempt was successful and pro-
portions of nests lost to predation were not related
to nest reuse habit either (Table 1).

DISCUSSION

The proportion of pairs reusing their old nests in
our local population, 16.8%, is low compared with
other urban areas, e.g. 36% in Manchester (Tatner
1982a), 23-27% in Denmark (Henriksen 1989 in
Birkhead 1991), 24% in Sheffield, UK (Birkhead
1991) and 22-28% in Zielona Géra, Poland (Jerzak
1995). The urban area, where predation pressure
was much more relaxed as compared to rural area
was associated with higher rate of nest reuse. This
was according to the prediction for the increased
occurrence of nest reuse in urban environments
(Tatner 1982a, Jerzak 1995). Tatner (1982a) suggest-
ed that changing the nest site between seasons may
reduce the probability of the nest contents being

depredated. Given that rural Magpies suffer more
predation than urban ones (Eden 1985, this study),
nest-reuse seems not to be advantageous among
Magpies breeding under rural settings. On the
other hand, birds often do not reuse their old nests
because of the tendency to avoid ectoparasite infes-
tation (deLope & Moller 1993, Stanback & Dervan
2001). Even if differential abundance of ectopara-
sites between urban and rural environments exists,
there should be more parasites in the urban area
as ectoparasite abundance increases with density
of birds (Meller 1987) and the density of magpies
was higher in the urban area than in the rural one.
Thus, reduced ectoparasite abundance seems not to
be the primary cause for the increased occurrence
of nest-reuse in the urban area.

Reused nests were higher above the ground
compared to newly-built ones. Nest height is a
predictor of breeding success in the Magpie (Jerzak
1995, Antonov & Atanasova 2002) which may
explain the greater height of reused nests. Thus,
the distribution of reused and newly-built nests
in relation to height was in the predicted direction
and reused nests were associated with safer sites.

We did not find support of the Tatner’s (1982b)
hypothesis that nest reuse is related to breeding
density. Even if density potentially may affect the
occurrence of nest reuse, it was generally very
high in the study area, possibly exceeding some
threshold above which it is no more influential.

One may expect the number of trees within
a plot, respectively within territories to reflect
the opportunities Magpies have to switch to new
trees and building new nests there but it was not
related to nest reuse. Thus our results do not sup-
port the “availability of nest sites” hypothesis
(Birkhead 1991). Furthermore, as reused nests
were on average higher above the ground than
newly-built ones, plots containing higher trees
were expected to be associated with increased
nest reuse occurrence. However, variation of nest

Table 1. Breeding parameters in relation to nest type — means + standard deviations. () — sample size; t — independent samples
t-test, F — ANCOVA with laying date as a covariate, U — Mann-Whitney U-test, subscripts — degrees of freedom.

Type of nest

Variable re-used newly built Statistic p

Laying date 22.2 + 10.47 (32) 29.7 + 9.98 (200) ty3p = 3.356 0.001
Clutch-size 6.6 = 1.15 (29) 6.4 + 1.15 (172) F1196 = 0.574 0.461
Hatching success/complete clutch 3.4 = 2.54 (27) 3.2 = 2.40 (170) U=1172 0.389
Fledging success/pair 2.10 = 2.357 (31) 2.14 = 2.294 (194) U =479 0.295
% successful pairs 53.1 (17/32) 53.6 (105/196) xi = 0.002 0.962
% depredated nests of failed nest 61.5 (8/13) 57.9 (44/76) xi = 0.06 0.805
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reuse within plots was not related to availability
of higher trees. Further studies including more
nest-substrate and habitat variables as well as
larger samples are needed to clarify the pattern
of spatial variation of nest reuse in the Magpie.

Birds reusing their old nests laid earlier and
this was the only breeding parameter that dif-
fered significantly between the two nesting strat-
egies. Similarly, Tatner (1982a) and Jerzak (1995)
found that this was the case in two other cities,
Manchester (UK) and Zielona Goéra (Poland),
respectively. Earlier breeding in birds is usually
associated with greater breeding success (Perrins
1970), but hatching and fledging success as well
as the proportion of successful breeding attempts
were very similar between the two nest-building
strategies. Reused nests were not more secure in
terms of probability of predation since depreda-
tion rate was very similar to those for newly-built
nests, which did not support our prediction. A
similar lack of any benefits to Magpies reusing
their nests was also found by Tatner (1982a) and
Jerzak (1995) and thus seems a general phenom-
enon, holding over wide geographic areas.

Early laying pairs, however, may have advan-
tages over later breeding ones if only because if
they fail, there is more time to re-nest.
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STRESZCZENIE

[Porownanie legéw sroki z zeszlorocznych i z
nowych gniazd w Sofiil

Celem pracy byto sprawdzenie trzech hipo-
tez uzasadniajagcych uzywanie zeszlorocznych
gniazd przez sroki: 1) gniazda w ktorych w
poprzednim roku odbyty si¢ udane legi moga by¢
bezpieczniejsze przed drapieznikami — ich loka-
lizacja okazata sie szczeSliwa; 2) uzycie zeszto-
rocznych gniazd powinno by¢ pozytywnie sko-
relowane z zageszczeniem populacji i negatyw-
nie z obfitoscig miejsc legowych; 3) uzycie zeszlo-
rocznych gniazd jest oszczedno$cia wkiadu ener-
gii — co moze pozwoli¢ na wczesniejsze i wigk-
sze zniesienia.

Obiektem badan, prowadzonych w latach
1999-2000 byta populacja z obszaru zabudowa-
nego (405 ha) w dzielnicy peryferyjnej miasta
oraz populacja zasiedlajaca pobliski teren nieza-
budowany (478 ha) poza miastem. Obie te popu-
lacje cechowaty si¢ bardzo wysokim zageszcze-
niem — pierwsza z nich 56.8 par/km?, a druga
— 40.1 par/km? .

Udziat legéw w zeszlorocznych gniazdach byt
wiekszy (17%) w pordéwnaniu do populacji poza-
miejskiej (7%). Na terenie miejskim legi w gniaz-
dach zesztorocznych mialy tez istotnie wyzszy
sukces legowy i nizsze straty spowodowane dra-
pieznictwem, co potwierdza hipoteze 1. Zajete
gniazda zesztoroczne byly tez wyzej umieszczo-
ne (6.2 £ 2.51 m, n = 32) niz gniazda nowe (5.2 +
1.84, n =198) — byly wiec bezpieczniejsze.

Obfitos¢ drzew, ich wysokos¢ i zageszczenie
nie wigzatly si¢ w stopniu istotnym z czestoscia
uzycia gniazd zeszlorocznych, co nie potwierdzi-
1o hipotezy 2.

Pary w gniazdach zesztorocznych rozpoczy-
naly zniesienia 7.5 dnia wcze$niej od par z gniazd
nowych. Natomiast wielkos$¢ i sukces legow u
obu grup nie wykazat istotnych roznic. Ten brak
korzystnych skutkéw ponownego uzycia gniazd
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