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Nest building and nest site selection of the Black-billed magpie Pica pica sericea
were studied in Beijing, China, during 2004—-2006. A total of 814 Magpie nests have been
checked and measured. The results showed that the first nest building occurred at the
end of December, but most pairs started in February. Mostly, a new nest was built for
each nesting attempt; sometimes an old nest was renovated. Magpies mobbed poten-
tial predators very intensively during the breeding season, especially congeners. Mag-
pies build nests in strong and tall trees (51% of all nests in Populus sp.). If there is no
suitable tree for building, they also build their nests on man-made constructions, such
as telegraph poles, water towers, etc. Nests were always located in the upper part of the
crown, domed and with one or two entrances. Four types of habitat were identified in
this study: urban residential area, urban park, suburban area, and exurb. Analysis of the
factors that may affect nest site selection in different habitats indicated that the height of
the nesting tree was the most important one. From the outer exurb to the city centre,
with the increasing number of people and cars, the height of the trees Magpies chose
for nesting increased accordingly. Magpies can find enough food and face less preda-
tion pressure in the urban area, which enables them to breed successfully in the urban
environment of Beijing.

Key words: Black-billed Magpie, Pica pica, nest site selection, principal compo-
nent analysis, breeding, Beijing.

INTRODUCTION

The nest site is the place where birds bring up their offspring during the breeding
season. The quality of the nest site has a direct impact on the breeding activities and the
fledging success, and it subsequently affects the population dynamics and the commu-
nity constitution [3, 4, 12]. Some studies indicate that birds have behavioral mecha-
nisms to select a specific spot as nest site. They prefer habitats that ensure a minimal
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investment and a maximized livability [16, 24, 52]. Nest site selection is a component of
habitat selection [14]. Through nest site selection, birds can find a comparatively sui-
table place to breed, that will guarantee/enhance the success of breeding. So, this is
helpful for understanding the basic characteristics of a bird’s breeding place, and can
also show the main factors affecting determining habitat selection.

The Black-billed Magpie (Pica pica), a species in Corvidae of Passeriformes, is
widespread in Eurasia [25]. Magpies have been studied for a long time, concerning
numerous aspects in many other countries [6, 18, 21, 27, 31, 34, 38, 42, 43, 47, 55, 58]
including nest site selection in farmland [17, 22, 30, 53] and in urban environment [5, 7,
32, 49, 50, 54]. In the second half of the XXth century, Magpies showed a spectacular
colonization of Eurasian towns [33]. Studies on urbanization of bird populations provide
important information about the causal factors behind the regulation of bird numbers
[41]. Beijing is one of the vastest cities in the world, so, studies on animals’ urbanization
mechanisms are very important here.

Magpies are widespread in most parts of China, both urban and suburban, except
in some areas of Tibet and in the Neimenggu Autonomous Region [11]. There are some
reports about Black-billed Magpies in China [15, 20, 59-61, 69], but the research on
nest site selection is very limited.

The Black-billed Magpie is a common resident bird in Beijing [23], where it lives
close to humans. The distribution and habitat use of the Magpie may be strongly con-
nected to human activities. Nest site selection of Black-billed Magpies has been inves-
tigated in some countries in Eurasia, but the research on nest site selection of urban
Magpies in large city habitats is not common [33, 50] and never done earlier in Beijing.
So, we took the Magpies in Beijing as the object of our research. The purposes of this
study are: 1) to find out basic characteristics of Magpie nest sites in Beijing; 2) to deter-
mine major factors that influence nest site selection of Magpies in urban areas.

STUDY AREA

Beijing (located from E115°20' to 117°32’, N 39°23' to 41°0%5') is a large city with a
total area of 16.808 km?, comprising the hilly country (62%) in the west, north and north-
east and the plain (38%) in the south and southeast. Beijing is the capital of China. The
total population numbers about 11.500.000 inhabitants; the strictly urban population
about 8.000.000. The average temperature is 11.8°C ranging from 40.2°C to -22.9°C.
The average rainfall is 507mm.

We conducted our research in the Qianmen street, the Qianmen residential area,
Changan Street, the Zhongshan Garden, the Furen Campus and surroundings, the
residential area adjacent to the Drum Tower, the Shuangxiu Park, the Beijing Normal
University, the Lake Park, the Di Tan Park, the Ri Tan Park and its surrounding residen-
tial area, the Fuchengmen residential area, the Taoranting Park, the Longtanhu Park,
the The Black Bamboo Park, the Beijing Zoo, the Yuyuantan Park, the Third and Fourth
Ring Road, the Beijing University of Aeronautics and Astronautics, the residential areas
and/or gardens of Shunyi, Shahe in Changping, Tongzhou, the Beijing Botanical Garden,
the Fragrant Mountain, Changping, the Hongluo Temple, the residential area and farm-
land of Yanqging and the residential area, garden and nursery garden of Huairou (Fig.).
Study sites cover the major habitat types of Beijing’s urban and suburban area, including
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different degrees of urbanization; they can be considered representative for the whole city
of Beijing. The main tree species in the study area are Populus canadensis, Populus to-
mentosa, Salix babylonica, Paulownia tomentosa, Platanus acerifolia, Sophora japonica,
Pinus tabulaeformis, Sabnia chinensis and Platycladus orientalis.
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Study areas in the city of Beijing

METHODS

We discovered that the timing of nest building is variable: the first activities start in
December, and the latest occur in May. However, most Magpies build their nests be-
tween February and March. Therefore, we choose April and May to conduct the re-
search on the nest sites, to begin a search for the nests. All the nests were located with
GPS. Thirteen parameters were recorded: the height of the nest tree ([m], the distance
from the ground to the top of the tree, eyeballing n.), the height of the nest ([m], the
distance from the ground to the nest, eyeballing n.), the orientation of the nest (place of
the nest in the tree), the amount of daylight (%, the percent of leaf cover over the nest,
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eyeballing n.), the species of the nesting tree, DBH (diameter at breasth hight [cm], dia-
meter of the nest tree at the height of 1.2 m), the species of the nearest tree, the height
of the nearest tree [m] (from the ground to the top of the tree), the number of trees
within 10 meters of the nesting tree (counted with a tape measure), the number of other
Magpie nests within 10 meters (counted as before), DBH of the nearest trees ([cm], dia-
meter of the tree at the height of 1.2 m), the embranchment of the nest (eyeballing n.),
Kf (the height of the nest/the height of the tree).

Principal Component Analysis was used to analyse the major factors that affect
nest selection (Transformation with VARIMAX). We used One Way ANOVA to analyse
four different types of districts and compared the differences between them. All data are
analyzed by SPSS for Windows10.0.

RESULTS

A total of 814 Magpie nests have been recorded: 163 — in the urban residential
area, 252 — in urban parks, 305 — in the suburbs and 94 — in the exurb. The pair mem-
bers build the nest together, and usually build it in tall and strong trees (k=0.86+0.07).
Sometimes they build nests on man-made constructions, such as telegraph poles, wa-
ter towers, etc. More than 20 tree species were selected for nesting, Populus sp. being
the most (51%) common in use (Table 1). The nests are always in the middle of the tree
and in the uppermost branches of the crown (at the very top).

Table 1. The percentage of tree species used for nest building by the Magpies in Beijing
during 2004-2006

Species Nests (N) Percentage (%)
Populus canadensis 236 29.0
Populus tomentosa 179 22.0
Robinia pseudoacacia 177 21.7
Sophora japonica 52 6.4
Paulownia tomentosa 50 6.1
Fraxinus rhychophylla 24 29
Salix babylonica 19 2.3
Human constructions 5 0.6
TOTAL 814 100.0

According to data in Table 2 and Table 3, the height of the nest trees and nests are
strongly correlated to the first component, so we considered the first component to be
the height factor. These data indicate that Magpies prefer to nest on high trees and
particularly in the upper parts of the crown. The second component appears to be the
tree factor and it contains the number of trees within 10 meters, the DBH of the nest tree
and the DBH of the nearest tree. The factor of the number of trees within 10 meter is
negatively related to the nest selection. The third component is named the light factor.
The Magpie always build its nest on the top of the tree, where leaf cover is minimal. The
fourth component is named the embranchment factor; the fifth one was called the nest
density factor. It is positively related to the number of other nests within 10 meter, and
negatively related to the height of the nearest tree (Table 3).
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Table 2. The initial eigenvalues of the Component Analysis of the nesting habitats of the
Black-billed Magpie in Beijing

Component Eigenvalue Ratio of contribution (%) | Accumulative ratio of contribution (%)
1 2.86 28.63 25.46
2 1.42 14.15 41.13
3 1.18 11.79 53.83
4 1.03 10.25 64.42
5 1.00 10.05 74.85

1, First feature vector; 2, Second feature vector; 3, Third feature vector, - .

Table 3. The rotated component matrix of the nesting habitat variables of the Black-billed

Magpie in Beijing

Variable 1 2 3 4 5
Height of nest tree (m) 0.94 0.09 -0.05 -0.06 0.00
Height of nest (m) 0.95 0.04 0.17 -0.02 0.01
DBH of nest tree (cm) 0.47 0.64 0.05 -0.13 0.13
Extent of sunshine (%) -0.19 0.25 0.77 -0.15 0.01
Height of nearest tree (m) 0.32 0.08 -0.05 -0.35 -0.62
DBH of nearest tree (cm) 0.48 0.61 -0.04 0.01 -0.13
Number of trees within 10 m 0.16 -0.83 -0.12 0.05 -0.01
Number of nests within 10 m 0.19 0.07 -0.01 -0.22 0.79
Embranchment of the nest -0.02 -0.02 -0.03 0.92 -0.45
Kf (height of nest/height of tree) 0.33 -0.11 0.79 0.12 0.03

We accomplished this research in urban residential

areas, urban parks, suburbs

and the exurb. The difference between the exurb and the three other areas is significant.

Further analysis shows that all the factors in the exurb are significantly different
from three other types of study areas, except for the height of the nearest tree (Table 4).
The difference between urban parks and the suburban area is not significant for the

height of nest trees and nearest trees.

Table 4. Results of ANOVA of parameters in four types of study areas in Beijing

U_rban_ Suburban
residential | Urban park Exurb p

area area
Sample size 163 252 305 94
Height of nest tree (m) 14.06+£0.23° | 11.2840.18> | 11.80+0.19° 9.96+0.322 <0.01
Height of nest (m) 12.3240.22° | 9.73+0.16° 10.09+£0.17> | 8.37+0.322 | <0.001
DBH of nest tree (cm) 53.76+1.14° | 53.31+0.95° | 48.21+0.97° | 31.24+1.26% | <0.05
Extent of sunshine (%) 88.07+0.34° | 87.88+0.37° | 86.17+0.33° | 76.97+1.442 | <0.05
Height of nearest tree (m) 13.56+0.26 13.59+1.68 10.71+0.20 9.50+0.32 0.21
DBH of nearest tree (cm) 47.85+1.11¢ | 40.98+0.97° | 30.83+1.08°> | 25.05+1.26% | <0.05
Number of trees within 10 m | 5.63+0.24z2° 5.03+0.19° 5.76+0.16° 8.21+0.43° <0.05
Number of nests within 10 m| 1.68+0.08° 1.83+0.06° 2.09+0.07¢ 1.18+0.05° <0.05
Embranchment of the nest 4.06+0.07° 3.79+0.05° 4.31£0.06° 4.30+0.07" <0.05
:)(ff t(:‘e‘:f‘ht of nestheight | 4 8740006 |0.865:0.004% | 0.850:0.004° | 0.858+0.003% | <0.05

Data are presented as Mean £S E; the same superscripts in the same row indicate no significant differences.
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DISCUSSION

Breeding is the most important part of bird life, since a success of breeding can
directly affect population dynamics and the continuity of species [63]. The research on
breeding habitat selection contains three aspects: territory selection, nest site selection
and fledging habitat selection. Nest site selection occurs on a small scale of vegetation
structure, such as cover and height of vegetation and the field of vision [9, 12, 40, 45].
Cody [14] suggests that microenvironmental fit, food supply and predator pressure are
the most important factors that affect nest site selection in birds. The importance of each
factor is determined by its effect on breeding success [14]. Bird nest site selection is
optimized by building the nest in the habitiat that ensures the highest breeding success.
Human population density and disturbance are also important factors that affect bird
nest site selection [35, 56]. Nest site selection is a protective breeding strategy during
long-term evolution [2, 13]; it can minimize the disturbance of congeners, predators and
pests/diseases to improve breeding success [1, 14, 36, 56].

In the study areas in Beijng, the earliest nest building started in December, while
most nest building occurred between February and April, which is consistent with other
Chinese records [20]. Sometimes Black-billed Magpies renovate an old nest, or build a
new one on top of the old one. Some pairs build two or more nests and use one in the
end. Male and female build the nest together. Magpies are territorial. They expel almost
all intruding birds out of their territory; in addition, they chase raptors intensively. How-
ever they don't attack dickybirds, like Passer montanus. The reasons for that may be:

1) These birds are potential predators of eggs or chicks, thus can cause the Mag-

pie’s breeding attempt to fail;

2) Magpie’s food requirements are largest when they are feeding young, and the

intruders might compete for the Magpie’s food;

3) Crows and some other raptors may usurp the nest 3, 15, 46, Corvids (Jack-

daws also) can reduce Magpie’s reproductive success [28];

4) Raptors are potential predators to the young.

In our study in Beijing, most Magpie nests were built in the middle of the tree, in the
upper part of the crown (canopy). It is pantoscopic, the amount of sunshine is large. The
embranchments under the nest are usually 3-5 to support the weight of nest. However, in
other Magpie studies in Eurasian towns, most nests were higher still, in uppermost part of
trees [5, 19, 29, 32, 39, 49]. This difference may be a result of selection of other tree spe-
cies, with another kind of canopy. Some authors describe a lower breeding success in
lower nest sites [21, 26, 31]. This may explain why Magpies prefer long trees.

More than 20 tree species are commonly selected by Magpies for nesting; Populus
canadensis (29.0%), Populus tomentosa (22.0%) are mostly preferred. Comparing the
height and DBH of the nest tree with that of the nearest tree, the nest tree is signifi-
cantly higher and thicker than the nearest one (p<0.01); the species of the nest tree and
of the nearest tree do not differ significantly (p=0.056). Populus sp. was a common tree
species planted in the XXth century in many towns of Eurasia. This provided many po-
tential nesting places preferred by the Magpies. In Manchester, UK, about 38% nests
were in Populus sp. [50], 44% nests in Zielona Géra, Poland, [32], and 49% in Cracow,
Poland [5]. Many other authors describe that the Magpies often build nests in Populus
sp.: in Bonn, Germany [57], Cuxhaven, Germany [38], Saratov, Russia [51], Voronezh,
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Russia [47], Berlin, Germany [37, 58], Poznan, Poland [34], Cracow, Poland [27], Lub-
lin, Poland [44] and Seoul, Korea [18].

Tall and strong buildings can be nest sites, too. It explains why the Magpies build
nests on telegraph poles, water towers, etc., which was also observed in other parts of
Eurasia [43, 55].

The PCA-analysis of 10 factors of nest site selection shows that height is the most
important component, the ratio of contribution being 25.62%. The Magpies are common in
cities, but they are sensitive to human disturbance. Studies have shown that Magpies tend
to build nests near the top of tall trees [19, 32, 49].

A second component is the tree factor. The Magpies prefer to build their nest in tall,
strong trees, probably to make the nest safe and steady. A number of trees within 10 me-
ters is negatively correlated with nest site selection; that means that Magpies like to build
their nest in a separate tree. The Magpies are territorial; pairs will intensely drive conspe-
cifics out of their territory. We observed an intruder being chased so fast that it crashed on
the ground and died. Suitable nest sites are limited, so potential nest trees must be at
some distance from other nesting pairs. Jerzak [32] found in Zielona Géra, Poland, a
positive correlation between the distribution of the Magpie breeding pairs and tree density.
Similar observations were done in Manchester, UK, by Tatner [50] and in Lvov, Ukraine by
Bokotey [8]. Birkhead et al. [7] in Sheffield, UK, found also that the Magpie density was
related to/depended on the distribution of suitable nesting sites (high trees). Such obser-
vations are important for landscape architectors and city government. Planting high trees
in towns might favour the increase of a Magpie population. Similar observations were
done by Charles [10] on Crows Corvus corone and C. cornix. Thus, we may easily facili-
tate a density decrease of these ,conflict” species in our urban environment.

The third component is the extent of sunshine. Usually, it is high, because the nest
is on the top of the tree. The nest has a roof that safely shades the eggs and chicks.

Comparing these factors within the four types of study area, the results show that
the height of the nest tree and the nest gradually decrease from the urban area to the
exurb. We found the lowest nest in the Fragrant Mountain, at 2 m, the highest in an urban
area, at 18 m. In the urban areas, the human disturbance is higher, and to counteract this
situation, the Magpies build nests on higher trees. This is consistent with the results of
Gorski and other investigators in Koszalin [26]. There are no significant differences be-
tween urban parks and suburban areas, but the significant difference between the exurb
and the other three types of study areas is clear. This may be due to the different environ-
ment in the exurb, with less people and cars. Human influence in urban parks and sub-
urban areas are similarly low, so the nest site selection factors are similar too.

According to the result of this study, the height of the nest site is the most important
factor. From exurb to urban centre, with the increasing disturbance of people and cars,
the height of the nest trees and nests are increasing too, and man-made constructions
become one of their choice. The Black-billed Magpie can not only adapt well to the pro-
cess of urbanization, but, at the same time, keep a suitable distance from humans. In
addition, food resources are abundant in urban areas (e.g. garbage bins) and most rap-
tors avoid cities [41]. These factors enable urban Magpie populations to increase
steadily in future.
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BUEIP COPOKOIO PICA PICA SERICEA MICLIb FHI3[YBAHHS!
B MEKIHI (KUTAHN)

Zhengmei Wang', Yong Wang', Leszek Jerzak?, Zhengwang Zhang'
"MekiHcbkuli yHieepcumem, lNekiH, Kumad 100875

2YHigepcumem 3enboHoi [ypu, hakynsmem 6iono2iuHuX Hayk,
eyn. Mpogh. 3. lllappana, 1, 3enboHa ypa, Monbuwa 65-516

[ocnigxeHo rHisgobyaysaHHs Ta BUBIp rHi3A0BOT TEpUTOPIi YOPHOA3b000H COPOKOHD
Pica pica sericea y lNMekiHi (Kutan) nporarom 2004—-2006 pp. MNepesipeHo i BUMipsHo 814
rHi3g copok. Pesynbratv gocnigkeHb nokasanwu, WO neplui rHisga OyaytoTbes 3 KiHuA
rpyaHs, ane Hanbinblie nap po3novMHae NpoLUec rHi3gobyayBaHHs y noTomy. [ns
KOXXHOTrO THi3AyBaHHs napuv ByayloTb nepeBaXHO HOBE THi3A0, iHOAI PEMOHTYIOTL CTape.
IMig Yac rHisnoBOro Ce3oHy COpOKM YacTo MigAalTbest Hanaay xwkakis. Copoku ByayroTb
rHi3ga Ha migHux i Bucokmx aepesax (51% ycix rHisg 36ygosaHo Ha Populus sp.). Akwo
Hemae npuaaTtHyX gepes ong 6yaiBHMLTBA, BOHWM ByayoTb CBOI rHi3ga Ha KOHCTPYKLISX
a@HTPOMOreHHOTO MOXOMPKEHHS, TaKMX, SIK TenerpadoHi CTOBMM, BOgOHaMipHi 6awtu ToLuo.
MHi3ga 3aBXan po3TalLOBaHi y BEPXHI YaCTUHI KPOHM, 3 KyMOSioM i 3 ogHUM abo aBoma
BXogamu. Y gaHomy ocnifKeHHi 6yno B1aineHo 4otupm Tmnu GioTomniB COPOKM: MICbKUIA
XUTNOBUIA parioH, MICbKMI Napk, NPUMICbKMIA palrioH i BigaaneHe nepeamicts. AHanis
dakTopiB, sIKi MOXYTb BNMBaTK Ha BMOIp MiCUS rHi3gyBaHHS y pisHMX GioTonax, BUSIBUB,
LLIO HanBaXnuMBILLUM (PakTOPOM € BUCOTa AepeB. Y HanpsIMKY Bif BiaA4aneHoro nepeamicTs
D00 LEHTPY MicTa, 3i 30iMbLUEHHSAM KiNbKOCTI Nogew i MawuvH, 36inbLysanacs BignosigHo
i BUCOTa AepeB, AKi COPOKM BMOUpanu s rHisgyBaHHsA. Copoku B ekiHi MoXyTb 3ibpatu
OOCTaTHIO KINbKICTb XK Ta CTUKAKTBCA 3 MEHLUUM MPECUHIOM XUXKaKiB, L0 A03BOSISE M
YCMiLLHO PO3MHOXYBATMCS B yMOBaxX MiCbKOro CepefoBuLLa.

Knroyosi cnoea: 4opHoasboba copoka, Pica pica, BUBIp rHi3goBmx Micupb, aHani3
rONoBHMX KOMMOHEHTIB, FHi3AyBaHHS, lNekiH.

BblEOP COPOKOW PICA PICA SERICEA MECT TrHE3[JOBAHUA
B NMEKWHE (KATAN)

Zhengmei Wang', Yong Wang', Leszek Jerzak?, Zhengwang Zhang'

"MekuHckul yHusepcumem, lNekuH, Kumad 100875
2YHusepcumem 3eneHol ypbl, hakynbmem buonoau4deckux Hayk,
yn. lpo. 3. LLlagppaHa, 1, 3eneHa Nypa, MNonbwa 65-516

MccnenoBaHbl CTPOUTENBCTBO rHE3M, U BbIOOP MECT rHe300BaHNS YEepPHOKITHOBON CO-
pokow Pica pica sericea B NekuHe (Kutan) Ha npotsikeHnn 2004—2006 rr. [NposepeHo u
namepeHo 814 rHesq copok. PesynbraTtbl MCCNefoBaHUM Nokasanu, Y4To nepeble rHesfa
NOSIBNSAOTCA B KOHLE Aekabps, HO 6OMbLUMHCTBO Nap Ha4YMHAET NPOLIECC CTPOUTENLCTBA
B cheBpane. [1ns Kaxaoro rHe3aoBaHms napbl CTPOAT NPENMYLLECTBEHHO HOBbIE rHE3Ma,
HO MHOrga PEMOHTUPYHOT cTapble. Bo BpeMsi rHE340BOro ce3oHa COpOKU YacTo NoaBepra-
HOTCS1 HanageHMo XULLIHMKOB, 0COBeHHO copoamnyei. CoOpokM CTPONAT rHe3aa Ha Kpenkux 1
BbICOKMX AepeBbsix (51% Bcex rHesn HaxoasTcs Ha Populus sp.). Ecnv HeT noaxogsawmx
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Ansi CTPOUTENbCTBA AEPEBBEB, OHN CTPOSAT CBOW rHE34a HA KOHCTPYKLMSAX aHTPOMOreHHO-
ro MPOUCXOXOEHWS, TakMX Kak TenerpadHble cTondbl, BOgoHanopHble 6awHu n gp. MHes-
[a Bcerga pasMelleHbl B BEPXHEWN YacTy KPOHbI, C KYNOyioM U OOHUM Wiy ABYMsi BXo4a-
Mu. B gaHHOM nccnegoBaHum BbISIBIIEHO YEThIpe Tna OMOTOMOB COPOKU: TOPOACKON K-
FNION panoH, TOPOACKOM napk, NPUropOAHbLIN panoH M OTAaneHHoe npeamecTbe. AHanms
dakTopoB, KOTOPbIE MOIYT BNUATE Ha BbIOOP MecTa rHe3goBaHus B pasHbIX OuoTonax,
nokasarsn, 4To cambliM BaXKHbIM U3 HUX SIBNSETCA BbiCOTa AepeBbeB. B HanpaBneHun ot
OTAANeHHOro NpegMecTbs K LIEHTPY ropofa, C yBeNMYEeHUeM KonmyecTsa nogen n ma-
LUWH, YBEMNMNYMBAETCS U BbICOTa EPEBLEB, KOTOPbIE COPOKU BbIBMPatOT A1 THE3A0BaHMS.
B lNeknHe copokn moryT cobpaTtb JOCTaTOMHOE KONMYECTBO MWLM W CTaNKMBaKTCS C
MEHbLLNM NMPECCUMHIOM CO CTOPOHbI XULLLHUKOB, YTO MO3BONSAET UM YCNELLHO pa3MHOXaTb-
Cs1 B YCITOBMSIX FOPOACKON cpeapl.

Knroyeenie croea: 4epHOKNIOBasi copoka, Pica pica, BbIGop MecTa rHe3oBaHus,
aHanu3 rmaBHbIX KOMMOHEHT, rTHe3goBaHue, MeknH.
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