ACTA ORNITHOLOGICA
Vol. 38 (2003) No. 1

SHORT NOTES

Temperature dependence of the breeding phenology of the Collared
Flycatcher Ficedula albicollis in the Bialowieza Forest (NE Poland)

Cezary M ITRUS

Department of Zoology, University of Podlasie, Prusa 12,08-110 Siedlce, POLAND, e-mail: ficedula@ap.siedlce.pl

Mitrus C. 2003. Temperature dependence of the breeding phenology of the Collared Flycatcher Ficedula
albicollis in the Bialowieza Forest (NE Poland). Acta Omithol. 38: 73-76.

Abstract. The breeding phenology of Collared Flycatchers was monitored for 7 years (1993 and 1995-2000) in old-
growth, oak-lime-hombeam stands in the primeval Bialowieza Forest. In most years, egg laying commenced in
the second half of May. The earliest first-egg date (179 broods) was 1 May, the latest such date was 13 May; these
dates differed from year to year. The associations between the first-egg date and the mean temperature of the last
ten days of April indicated that birds were breeding earlier as a consequence of warmer April temperatures. The
earliest hatching date was 21 May, the latest 1 June. Fledging usually started in the first half of June. The length of
the breeding season varied from 40 to 53 days and the breeding cycle was negatively related to mean temperature

in the first ten days of May.

Key words: Collared Flycatcher, Ficedula albicollis, ambient temperature, time of breeding, Bialowieza Forest

Received — Feb. 2003, accepted — May 2003

INTRODUCTION

The relationship between the onset of breeding
and spring temperature has been described by many
researchers (e.g. Slagsvold 1976, Schmidt 1984, Nager
1994, Wesotowski 1998). The timing of breeding in
the Collared Flycatcher Ficedula albicollis has been
studied on the island of Gotland, Sweden (Wiggins
et al. 1998), in Ukraine (Peklo 1987), the Niepotomice
Forest of southern Poland (Gtowacinski 1973), and
some other regions of Europe (Cramp 1993).

The Collared Flycatcher is a dominant
species in the old oak-hombeam stands of the
Biatowieza National Park and in areas devoid of
nest-boxes reaches densities of up to 22 pairs/10
ha (Walankiewicz et al. 1997). Various aspects
of the breeding ecology of this species have
been investigated in the primeval Bialowieza
Forest (Walankiewicz 1991, Mitrus et al. 1996,
Walankiewicz et al. 1997, Mitrus & Rogala 2001,
Walankiewicz 2002), but no report of its breeding
phenology has yet been published.

The purpose of the present study was to
describe the timing of egg laying, hatching, and

fledging, to determine the length of the breeding
cycle, and to determine the influence of ambient
spring temperature on the breeding phenology of
the Collared Flycatcher in the Bialowieza Forest.

STUDY AREA AND METHODS

Observations of breeding Collared Flycatchers
were conducted in 1993 and from 1995 to 2000 in
Biatowieza Forest (52°42'N, 23°52'E). The study
plot (25.5 ha) was located in oak-hombeam
Tilio-Carpinetum stands characterised mainly by
Hornbeam Carpinus betulus, Small-leaved Lime
Tilia cordata, Pendunculate Oak Quercus robur,
Norway Maple Acer platanoides and Norway
Spruce Picea abies (Tomiatoj¢ 1991). The nest-boxes
(60) were fixed to trees, facing south c. 1.5 m above
the ground, spaced at 25 m intervals in 4 rows, the
rows being 50 m apart. The first egg laid in the
season was recorded directly or by inspection of
nests during the egg laying period and backdated
on the assumption that one egg was laid per day.
The hatching dates were determined as the day
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when the first nestling was found, fledging dates
by observation of the first fledgling. Replacement
clutches were not included in the analysis.

All meteorological data were obtained from
the local weather station at Bialowieza, situated
1 km south of the study plot. The first Collared
Flycatchers usually arrived to the Bialowieza
Forest during the last ten days of April (Mitrus
et al. 1996) and the first eggs appeared during
the first ten days of May. The mean daily
temperatures during these periods were therefore
used in the calculations. For comparisons and
correlation, standardised dates were used: 1 May
was assumed to be day 1.

Standard statistical methods were used for the
descriptive analysis. All statistical analyses were
calculated using Statistica for Windows v.5.0.

RESULTS

The earliest first-egg date was 1 May 2000, the
latest was 13 May 1997 (Table 1). The latest clutch
was initiated on 24 May 1995. The first-egg date
thus differed between breeding seasons (F6163
= 13.65, p < 0.001). The mean date of egg laying
was highly correlated with the mean temperature
of the last ten days of April; a lower temperature
was associated with a later start of egg laying (rs=
-0.84, p <0.05,n =7, Fig. 1). The mean temperatures
during the first and second ten-day periods of May
had no influence on the onset of breeding (rs=-0.16,
p =0.73; rs=-0.45,p =0.31,n =7).

Egg laying usually commenced in the second
ten-day period of May. Only in two breeding seasons
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Fig. 1. Mean laying date of the first egg in relation to mean
ambient temperature in the last decade of April.

Table 1. Timing of breeding stages: 1 May = 1, length of the
breeding cycle (B) in days, number of clutches.

First egg Hatching Fledgling

Year X+ SD, ()  X:SD, () X+SD (n) ©
1993  9+4.8 (16) 28 5.9 (14) 42 5.9 (14) 47
1995  16+55(26) 34+4.9 (25 49+4.9 (25) 51
1996 15+ 1.6(24) 30+ 1.5(16) 45+ 1.5(14) 40
1997 15+ 1.7(20) 33425 (13) 49 2,5 (13) 41
1998  12+4.1 (34) 31+32(28) 46+3.3(28) 49
1999  1645.4 (25) 40+3.7 (23) 54+23(23) 50
2000  8+39(34) 28+4.0 (31) 42+40(30) 53

1993-2000 13 4.9 (179) 32 +5.3 (150) 47 £5.3 (147) 47

Table 2. Distribution (% of clutches) of first egg laying in the
first (I), second (II) and third (III) ten days period of May, num -
bers of clutches - see in Table 1.

Year
1993 1995 1996 1997 1998 1999 2000 Total
| 66.6 35.7 5.0 0 321 211 824 38.8
I 28.6 53.6 95.0 100 643 737 176 57.7

n 4.8 10.7 0 0 3.6 5.2 0.0 3.5

(1993 and 2000) did most females start to breed earlier
(Table 2). In those seasons, the mean temperature
during the third week in April was the highest (Fig.
1). The onset of breeding was the most synchronous
in 1996 (7 days), the least synchronous in 1998,1999
and 2000 (19 days). There was a tendency for the
egg-laying period to be shorter when temperatures
during the second ten days of May were higher (rs=
-0.71, p =0.07, n =7), but no relationship was found
with temperatures either during the last ten days of
April (rs=0.36, p =0.43, n =7) or the second ten days
of May (rs=-0.56, p =0.19, n =7).

Hatching and fledging depended on the time
when the first egg was laid. The earliest hatching
date was 21 May 1993 and the same day in 2000, the
latest was 1 June 1997 (Table 1). Fledging usually
began in the first two weeks of June. In accordance
with the egg laying and hatching dates, the earliest
fledglings were sighted in 1993 and 2000 (5 June).

The length of the breeding season ranged from
40 days in 1996 to 53 days in 2000 (Table 1). This
period depended on the mean temperature of the
first ten days of May (rs=-0.79, p < 0.05), but there
was no relationship with temperature for the last ten
days of April (rs=0.32, p =0.76, n =7) or the second
two weeks of May (rs=-0.73, p >0.05, n =7).
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DISCUSSION

The dates of the onset of egg laying for the
Collared Flycatcher in the Biatowieza Forest were
similar to those recorded in the Niepotomice
Forest (Krakow province, S Poland), where the
earliest first-egg date was 3 May (Glowacinski
1973). In Europe as a whole, the earliest start to the
breeding season was recorded at the end of April
in Germany (Lohrl 1976), and the latest in the
second half of May on Gotland, Sweden (Wiggins

et al. 1998).
Some authors have indicated that, by inducing
gonadal development, photoperiodicity is the

major factor governing the onset of breeding
(e.g. Murton & Westwood 1977). However,
differences in temperature between seasons and
in the mean time of egg laying indicate that other
environmental factors may also be responsible for
the onset of breeding. In many species, especially
non-migratory ones, researchers have shown that
ambient temperatures influence the timing of the
breeding season (Slagsvold 1976, Schmidt 1984,
Wesotowski 1998, Meijer et al. 1999). Temperature
may influence the timing of the onset of egg laying
either directly or indirectly. Low temperature
may cause an increase in energy expenditure
for thermoregulation. However, the cost of egg
production to small birds is only 3-5% of their
daily energy expenditure (Meijer & Drent 1999).
In addition to energy, protein is necessary for
egg formation and the demand for protein may
increase up to 70% during laying (Robins 1981).
Because increasing ambient temperature affects
the activity of arthropods, this will increase the
availability of protein for females. Temperature
also influences the phenology of plants and
can thus indirectly stimulate the abundance of
caterpillars during the period of nestling feeding
(Slagsvold 1976, Rowinski & Wesotowski 1999).
This is probably the main reason why most birds
initiate egg laying in a synchronous manner.

Competition with other species may be one
more factor that influences the time of breeding.
Avoidance of competition for nesting sites and
food resources may be a compelling reason for
breeding later in the season (Minot 1981, Nilsson
1984,1986). In fact, flycatchers do initiate breeding
later than resident secondary hole-nesting species
but data collected in the Biatowieza Forest suggest
that the competition for those resources is not very
strong (Wesotowski 1989, Walankiewicz 1991,
Mitrus et al. 1996).

ACKNOWLEDGMENTS

I extend my gratitude to Dorota Czeszczewik,
Piotr Jabtonski, Marzena Stanska and Wieslaw
Walankiewicz for their help in the fieldwork, and
to Richard Mitchel, Lynn Siefferman and Peter
Senn for the English editorial revision of the
text. I would like to thank the Mammal Research
Institute of the Polish Academy of Sciences for the
climatic data. The University of Podlasie funded
this research, and logistical support was provided
by the Bialowieza National Park authorities.

REFERENCES

Cramp S. 1993. Birds of Europe the Middle East and North
Africa. The Birds of the Western Palearctic Vol. VII. Oxford
Univ. Press, Oxford.

Gtowacinski Z. 1973. Phenology and breeding success in
a population of Collared Flycatcher, Ficedula albicollis
(Temm.), in the Niepotomice Forest (Southern Poland).
Ekol. Pol. 21: 219-228.

Lohrl H. 1976. Studies of less familiar birds Collared Flycatcher.
Brit. Birds 69: 20-26.

Meijer T., Drent R. 1999. Re-examination of the capital-income
dichotomy in breeding birds. Ibis 142: 399715.

Meijer T., Nienaber U., Langer U., Trillmich F. 1999. Temperature
and timing of egg-laying of European Starlings. Condor
101: 124-132.

Minot E. 0 . 1981. Effects of interspecific competition for food in
breeding blue and great tits. J. Anim. Ecol 50: 375-386.
Mitrus C., Walankiewicz W., Czeszczewik D., Jabtonski P. M.
1996. Age and arrival date of Collared Flycatcher Ficedula
albicollis males do not influence quality of natural cavities

used. Acta Ornithol. 31: 101-106.

Mitrus C., Rogala B. 2001. Egg size variation in Collared
Flycatchers Ficedula albicollis in the Bialowieza Forest (NE
Poland). Acta Ornithol. 36: 7-12.

Murton R. K., Westwod N. J. 1977. Avian breeding cycles.
Clarendon, Oxford.

Nager R. G. 1994. Plasticity of Great Tit's laying date: effects of
local temperature and food availability. J. Ornithol. 135: 345.

Nilsson S. G. 1984. The evolution of nest-site selection among
hole-nesting birds: the importance of nest predation and
competition. Omis Scand. 15: 167-175.

Nilsson S. G. 1986. The evolution of hole-nesting in birds: on
balancing selection pressures. Auk 103: 432-435.

Peklo A. M. 1987. [Fauna of the flycatchers of the USSR].
Naukova Dumka, Kyiv.

Robbins C. T. 1981. Estimation of the relative protein cost of
reproduction in birds. Condor 83: 177-179.

Rowinski P, Wesotowski T. 1999. Timing of Marsh Tit (Parus
palustris) and Nuthatch (Sitta europaea) breeding in
relation to their caterpillar food in primeval conditions
— preliminary data. Ring 21:126.

Slagsvold T. 1976. Annual and geographical variation in the time
of breeding of Great Tit Parus major and the Pied Flycatcher
Ficedula hypoleuca in relation to environmental phenology
and spring temperature. Omis Scand. 7:127-145.

von Schmidt K.-H. 1984. Friihjahrstemperaturen und
Legebeginn bei Meisen (Parus). J. Ornithol. 125: 321-331.

Tomiatoj¢ L. 1991. Characteristics of old growth in the
Biatowieza Forest, Poland. Nat. Areas J. 11: 7-18.



76 SHORT NOTES

Walankiewicz W. 1991. Do secondary cavity nesting birds
suffer more from competition for cavities or from
predation in a primeval deciduous forest? Nat. Areas J.
11:203-211.

Walankiewicz W. 2002. Breeding losses in the Collared Flycatcher
Ficedula albicollis caused by nest predators in the Bialowieza
National Park (Poland). Acta Omithol. 37: 21-26.

Walankiewicz W., Czeszczewik D., Mitrus Cv Szymura A.
1997. How the territory mapping technique reflects yearly
fluctuations in the Collared Flycatcher Ficedula albicollis
numbers? Acta Omithol. 32: 201-207.

Wesotowski T. 1989. Nest-sites of hole-nesters in a primaeval
temperate forest (Bialowieza National Park, Poland). Acta
Omithol. 25: 321-351.

Wesotowski T. 1998. Timing and synchronization of breeding
in Marsh Tit Parus palustris population from primeval
forest. Ardea 86: 89-100.

Wiggins D. A, Part T, Gustafsson L. 1998. Timing of breeding
and reproductive costs in Collared Flycatcher. Auk 115:
1063-1067.

STRESZCZENIE

[Zaleznos¢ miedzy temperaturg a fenologia legow

mucholéwki bialoszyjej w Puszczy Bialowieskiej]
Obserwacje prowadzono w latach 1993 oraz

1995-2000 w lesie gradowym z uzyciem 60 skrzy-

nek lggowych. Daty ztozenia pierwszego jaja oraz
ktucia okre§lano na podstawie bezposrednich ob-
serwacji badzZ obliczajac je przy zatozeniu, Ze sa-
mica sktada jedno jajo dziennie. Pierwsze jajo naj-
wczesniej odnotowano 1 maja 2000, a najpdzniej
13 maja 1997 roku. Srednia data ztozenia pierw-
szego jaja w istotny sposob zalezata od Sredniej
temperatury ostatniej dekady kwietnia, im wyz-
sza byla ta temperatura tym wczes$niej samice
przystepowaty do lggow (rs=-0.84, p =0.02, n =
7; Fig. 1). Natomiast nie stwierdzono istotnego
wplywu $Srednich temperatur pierwszej i drugiej
dekady maja (Tab. 1). Srednie daty przystapienia
do legdéw roznity si¢ istotnie miedzy sezonami
(Tab. 1). Samice zwykle przystepowaty do lggow
w drugiej dekadzie maja, tylko w dwoch sezo-
nach lggowych (1993 i 2000) wigkszo$¢ samic zlo-
zyta pierwsze jaja w pierwszej dekadzie (Tab. 2).
Fenologia kolejnych etapow legdéw byta zwigzana
z datg ztozenia pierwszego jaja (Tab. 1). Dlugos¢
sezonu legowego wahata si¢ od 40 w 1996 1. do 53
dni w 2000 r. (Tab. 1). Okres ten skracat si¢ wraz z
wyzsza temperaturg pierwszej dekady maja (rs=
-0.79, p <0.05, n =7).
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