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INTRODUCTION

Caterpillars are especially important as food
resources for insectivorous birds during the
breeding period (Morse 1971). Tits, especially the
Great Tit Parus major and the Blue Tit specialise in
exploiting caterpillars as the most profitable food
for their nestlings (Blondel et al. 1991, Perrins
1991, Bańbura et al. 1999). Caterpillars contain a
balanced proportion of essential nutrients and
water necessary for tit nestling development and,
in addition, their sizes and physical form are suit-
able for easy swallowing by nestlings (Perrins
1991, Zandt 1997, Bańbura et al. 1999). Most cater-
pillar species feeding on fresh foliage of decidu-
ous trees possess these properties and are very
numerous. As assessed by Perrins (1979), the
foliage of just one big oak tree may be occupied
even by a hundred thousand caterpillars.
Although it is well known that tit nestlings require
also some additional components of their diet, for
instance spiders (Perrins 1979, 1991, Tinbergen

1981, Graveland & Drent 1997, Zandt 1997,
Bańbura et al. 1999, Naef-Daenzer et al. 2000), yet
the timing of Blue and Great Tit breeding is usual-
ly adjusted to the period of the rich availability of
caterpillars (van Balen 1973, Cramp & Perrins
1993, Dias & Blondel 1996, Bańbura 1997,
Lambrechts et al. 1997, Blondel et al. 1999, 2006).
Because of time constraints on this food resource,
the key condition for tits to efficiently utilise it is to
be able to synchronise the most food-demanding
life-stage with it. Tits have been known to more or
less precisely synchronise their breeding with
caterpillar production in tree canopies even in
caterpillar-poor habitats where caterpillar propor-
tion in tit nestling diet is relatively low (Perrins
1979, 1991). In areas where habitats differ in the
abundance and timing of caterpillars, tits may or
may not make a correct adaptive decision on
reproduction with respect to the timing and
clutch size, depending on evolutionary and eco-
logical circumstances (Perrins 1965, Pettifor et al.
1988, Dhondt et al. 1990, van Noordwijk et al.
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1995, Blondel et al. 1999, Postma & van Noordwijk
2005). 

The foliage of tree canopies is a very special
habitat for herbivorous insects, including caterpil-
lars, as well as for other arthropods (Clark et al.
1967, Verley 1970, Lowman & Whitman 1996,
Murakami 2002). Developing leaves of deciduous
trees produce enormous biomass in a very short
time, providing herbivores with very rich food
resources. Herbivory generates strong pressures
on leaves, which can dramatically reduce tree pro-
duction and survival (Southwood 1984). An adap-
tive response of trees is a chemical war with her-
bivores — maturing leaves become unpalatable
because of great amounts of secondary metabo-
lites synthesised by the tree and because of the
hardening of leaf tissues (Feeny 1970, Southwood
1984, Buse et al. 1998, 1999, Forkner et al. 2004). As
a consequence, most herbivorous insects synchro-
nise their life-cycle stages demanding rich food
resources with a relatively short time when leaves
develop from buds. It is also possible that bud
consumption may provide adult tits with some
cues when to start laying eggs (Bourgault et al.
2006). Different trees show different chemistry
and phenologies, especially at the inter-species
level but also, to some extent, at the intra-popula-
tion level (Lawrence et al. 1997, Martel & Kause
2002, Cizek et al. 2006).

The herbivore assemblage is shaped by inter-
actions with plants as well as under the influence
of natural enemies, predatory and parasitoid
arthropods and insectivorous birds (Schoenly
1990, Murakami & Nakano 2000). Caterpillars or
the larvae of Lepidoptera and in some habitats
caterpillar-like larvae of sawflies (Symphyta,
Hymenoptera) (hereafter both called caterpillars)
constitute a very important component of the tree
foliage insect assemblage (Veistola et al. 1995,
Martel & Kause 2002). They can reach enormous
numbers and biomass, yet they have only occa-
sionally been analysed at the background of the
whole tree canopy arthropod community (Clark
et al. 1967, Lowman & Whitman 1996).

The aim of this study was to show habitat- and
year-related variation in the abundance of cater-
pillars at the background of the entire arthropod
assemblage living in tree foliage. With great differ-
ences in the availability of caterpillars resulting
from contrasting differences between habitats and
years, we expected and analysed corresponding
variation in two basic breeding characteristics of
the Blue Tit: the timing of egg laying and clutch
size.

MATERIALS AND METHODS

Study sites
This study was part of a long-term research

into the breeding biology of tits around Łódź, cen-
tral Poland. The study was carried out in two con-
trasting types of habitat: parkland and woodland
habitats. The two types of habitat were chosen
deliberately on the basis of the premise that the
quantity and quality of insects, and especially
caterpillars in the parkland habitat is lower than
in the woodland habitat as a result of the influ-
ence of human-related and urban-related factors. 

The description of the parkland part of the
study area is based on Krzemińska-Freda (1996).
The parkland area consists of two units, the Łódź
Botanic Garden (65 ha) and the neighbouring
Łódź Zoological Garden (17 ha). Both gardens
belong to a south-west part of a large parkland
area (ca. 500 ha) in the western part of the city of
Łódź; the whole area is a remnant of an ancient
deciduous forest dominated by hornbeam
Carpinus betulus and oaks Quercus robur and Q.
petraea. The vegetation of the Zoological Garden
comes from the forest but it has been heavily frag-
mented by paths, buildings and fenced deforested
exposition spaces for animals. There are some
small patches artificially wooded with Scots Pines
Pinus silvestris, birches Betula sp. and some exotic
tree species. Only a very limited fragments of the
Botanic Garden consist of the forest. The vegeta-
tion of the most part of this garden was formed
artificially for the purpose of plant exposition, so
that the tree cover is patchy with a large area of
tree-free spaces. Tree patches are a mosaic of dif-
ferent stands of deciduous and coniferous trees, in
some part exotic species, usually dispersed among
native species. Among native deciduous trees, the
most numerous are birches Betula sp., poplars
Populus sp., oaks Quercus sp., willows Salix sp.,
limes Tilia sp., maples Acer sp., alders Alnus sp.
and many others, usually more dispersed. In the
studied nestbox-supplied part of the parkland
habitat, the first four tree genera are dominant
and approximately equal in numbers. The south
and south-east sides of the Botanic Garden border
on a highly urbanised area of the town with
numerous blocks of flats. 

The woodland study habitat, Łagiewniki for-
est, is a rich deciduous forest of considerable size,
ca. 1250 ha, located N–E of Łódź (Kurowski 2001).
Some fragments of the forest were chopped down
in the 1940s and have subsequently been reforest-
ed. The most of the forest directly comes from the
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ancient woodland typical for the geographical
area of central Europe. It represents different
plant communities, mostly oak and hornbeam
forests. In the study sites that are located in the
central part of the forest, covering ca. 200 ha, oaks
Quercus robur and Q. petraea are dominating tree
species. The tree age structure is mature with all
age-classes represented, and many trees as old as
ca. 200 years present. Some dead tree logs are usu-
ally maintained at places where they have grown.

Arthropods
In 2003–2004, we carried out a study of arthro-

pods using Moericke traps — round yellow con-
tainers, diameter 16.6 cm, with a mixture of water,
glycol and detergent (Moericke 1951, Nadolski et
al. 2004). The containers, 28 in the woodland and
18 in the parkland, were hanged under tree
canopies. Frassfall was collected in 2003–2005 into
tissue collectors, 1 x 1 m or 1 m2 squares on a metal
framework, also hanged below tree canopies, 9 in
the woodland and 5 in the parkland. Both types of
traps were checked and emptied every 5 days.
The frassfall collectors in the parkland were
placed under birches (2), oak (1), willow (1) and
poplar (1) to roughly represent the relative num-
bers of particular tree genera within the study
area. In the forest, the collectors were placed
under oaks, with some overlap with hornbeam
and birch crowns in two cases; the distribution
also being proportional to tree species composi-
tion. Moericke traps were also distributed in pro-
portion to tree genera abundance but with the
wider spectrum of tree species included.

In the laboratory, the arthropod samples col-
lected in Moericke traps were segregated into
orders, and into age stages where applicable,
counted and weighed to the nearest 0.1 mg.
Samples from frassfall collectors were inspected
under the microscope to separate caterpillar frass
from other particles. The frass particles were dried
(60° C) and weighted to the nearest 0.1 mg. For
each study site, the resulting masses and counts
were recalculated and are given as mean values
per trap per day. As the samples of frassfall for the
parkland study site in 2003 got lost, we used
counts of caterpillars from the Moericke traps
from the same trees where frassfall collectors were
placed to estimate values of corresponding frass-
fall, taking into account the fact that peak amount
of frass occurs ca. 10 days before the date of maxi-
mum number of caterpillars in Moericke contain-
ers (Nowakowska 2007). The peak amount of frass
is considered the most important because it direct-
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ly indicates the production of caterpillar biomass
exploited by birds (Zandt 1994, Fischbacher et al.
1998). Moericke traps are known not to be a reli-
able method for all groups of arthropod but we
consider it useful for both the purpose of alterna-
tive estimating of caterpillar abundance and,
especially, the purpose of obtaining general char-
acteristics of tree canopy arthropod communities.  

Blue Tit breeding
This study was conducted in 2003–2005, using

wooden nest boxes — 250 located in the wood-
land site and 200 in the parkland site. In both the
sites, distances between neighbouring nest boxes
were at least 50 m. To collect basic data on the
breeding cycle of Blue Tits, the nest boxes were
visited at least every week. Two breeding variables
concerning the first brood only were analysed for
the purpose of this study, the date of first egg lay-
ing (laying date) and clutch size. The number of
analysed clutches ranged from 19 to 33 per year in
the parkland and from 35 to 79 per year in the
woodland.

Most Blue Tits in our study populations laid
only the first or repeat clutch. Only a very low
fraction of ca. 5% had also the second brood. In
comparison with many other populations the
level of ectoparasitism was low in our study areas
(Słomczyński et al. 2006). 

Data analyses
Graphical and statistical analyses were con-

ducted applying STATISTICA 6 (StatSoft, Inc.
2003). 

RESULTS

The structure of the tree canopy arthropod
assemblage differed markedly between the park-
land and woodland habitats studied (Fig. 1).
Dipterans dominate in both types of habitat but
their proportion in the woodland was much high-
er than in the parkland (Fig. 1). The habitats dif-
fered also with respect to seasonal dynamics of
the abundance of this order. In the woodland, the
peak abundance of dipterans occurred in spring
in both years (2003 and 2004), while in the park-
land the peak occurred in spring 2003 but in late
summer 2004. Additionally, the numbers of
dipteran individuals, and, actually, other orders as
well, were distinctly higher in the woodland than
in parkland. During the peak period, the number
of Diptera individuals per one Moericke trap per
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24 hours was 60–140, whereas it was only 20–25 in
the parkland. A similar pattern was also recorded
for Arachnoidea. In general, the woodland habitat
was more productive in terms of trophic condi-
tions for insectivorous birds.

At this background, we studied in detail the
abundance and seasonal dynamics of caterpillars
as the most important component of the diet of
nestling Blue Tits. In 2003–2004, using the num-
bers of descending caterpillars trapped into
Moericke traps as a measure of caterpillar abun-
dance, we found distinct differences between
habitats and years in the peak abundance (Table
1). Year and habitat effects were significant in a
two-way ANOVA (F1,62 = 4.08, p = 0.048 and F1,62
= 7.38, p = 0.009, respectively), with the interac-
tion effect being non-significant (F1,62 = 3.59, p =
0.063). Thus, caterpillars were more abundant in
2003 than 2004, and in woodland than in park-
land. 

A similar pattern of peak caterpillar abun-
dance was suggested by the results of the frassfall

analysis for 2003–2005 (Fig. 2), but in this case all
three effects, year, habitat and their interaction are
significant (F2,33 = 16.68, p = 0.00001; F1,33 = 26.47,
p = 0.00001; F2,33 = 9.26, p = 0.001, respectively) in
a two-way ANOVA. The interaction effect result-
ed from caterpillar abundance in 2003 being very
low in the parkland in comparison with the
woodland. Thus, a clear pattern of inter-habitat
and inter-year differences in peak caterpillar
abundance in the study system appeared (Fig. 2).
In both habitats, there was a decreasing trend in
the abundance of caterpillars in the subsequent
years 2003–2005. In all years, the peak abundance
of caterpillars in the woodland was at least 3 times
higher than in the parkland (Fig. 2). The dates of
peaks were not exactly synchronised between the
habitats within years and showed some variation
among years (Fig. 2). The peak abundance of
caterpillars occurred in the earliest time in 2003,
then in 2004, and in the latest time in 2005.

In contrast to this inter-year pattern of cater-
pillar abundance, the mean laying date in 2003

Fig. 1. Composition of arthropod assemblages living in tree foliage in two study habitats, parkland (A) and 
woodland (B).

Table 1. Mean mass of caterpillars at peak abundance trapped with Moericke traps in studied habitats (g/trap/day). N — sample
size.

Year Mean habitat-specific mass of caterpillars (g/trap/day) ± SE
Parkland Woodland

2003 0.00104 ± 0.004 (N = 13) 0.01678 ± 0.003 (N = 21)
2004 0.00061 ± 0.004 (N = 12) 0.00341 ± 0.003 (N = 20)

A B

Downloaded From: https://bioone.org/journals/Acta-Ornithologica on 12 May 2024
Terms of Use: https://bioone.org/terms-of-use



was several days later than in 2004–2005 (two-way
ANOVA: F2,261 = 19.53, p < 0.00001, Fig. 3). 
A consistent difference in the timing of breeding
was recorded between the parkland and wood-
land habitats, with mean laying date being earlier
in the parkland than in the woodland (two-way
ANOVA: F1,261 = 12.91, p = 0.0004, Fig. 3). The
interaction between the year and habitat effects
was non-significant (two-way ANOVA: F2,261 =
1.29, p = 0.28). 

Mean clutch size corresponded very well to
inter-year and inter-habitat differences in the
abundance of caterpillars rather than to analogous
differences in the timing of breeding (Fig. 4). The
effects of year and habitat were evident (two-way

ANOVA: F2,229 = 12.88, p < 0.00001 and F1,229 =
9.58, p = 0.002, respectively), while the interaction
between these effects was non-significant (two-
way ANOVA: F2,229 = 2.24, p = 0.11). 

DISCUSSION

Although we are aware of different dimen-
sions of the ecological variation between different
types of habitats, including those connected with
abiotic factors as well as predatory animals and
parasites, we focus in this paper on the potential
prey base of Blue Tits during the breeding period.
The differences in habitat quality between the
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Fig. 2. Comparison of frassfall production between the woodland and parkland habitat in 2003-2005. Average dates of peak
nestling demand (10 day-old nestlings) are indicated by labeled arrows. Peak caterpillar abundance in terms of frassfall in 2003
was estimated from the peak number of caterpillars in the Moericke traps.
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woodland and parkland habitats are a key feature
of our study system. The woodland area is a rich
deciduous forest with oaks Quercus robur and 
Q. petraea as predominating tree species. The 
parkland site, including the zoological and botan-
ic gardens, is characterised by highly fragmented
tree cover, with extensive lawns and flower beds
and other unsuitable areas. As a consequence, 
the effects deteriorating the parkland habitat
structure as compared with the woodland seem to 
be analogous but more pronounced than in the
case of managed vs. natural forests (e.g. Weso-
łowski et al. 2005, Kosiński et al. 2006). Hence, we
initially assumed that the differences in the struc-
ture of the two habitats studied would influence
trophic conditions for breeding birds (cf. Burke &
Nol 1998, Zanette et al. 2000). This assumption
was confirmed by our results on arboreal arthro-
pod assemblages. Although qualitative variation is
comparable in both types of the habitat studied,
the densities of particular groups are clearly high-
er in the woodland than the parkland. This sug-
gests that the productivity of arthropod popula-
tions is much higher in the habitat with the less
disturbed structure. This is a case of a more gener-
al rule concerning forest ecosystems that undis-
turbed, less fragmented woodlands are inhabited
by richer and relatively stable insect communities
(Shure & Phillips 1991, Didham et al. 1996,
Jokimäki et al. 1998, Nour et al. 1998, Wesołowski
& Rowiński 2006). 

On the other hand, it is conceivable that some
disturbed habitats, in spite of being low-produc-
tive, may provide favourable opportunities for
outbreaks of some herbivorous insect pest, as it
regularly happens in planted forest monocultures
(Clark et al. 1967). However, it seems not to be the
case with most city parks and gardens, even those
built on the base of forest remnants. The kind of
human-associated disturbance, like high degree of
habitat fragmentation and management, typical
of city parklands, may negatively influence
arthropod communities and their productivity by
enhancing edge effects and limiting dispersion
(Jokimäki et al. 1998, Gunnarsson & Hake 1999,
Bolger et al. 2000, Gibb & Hochuli 2002). Still less
trophically productive human-disturbed habitats
used by some forest birds, including Blue and
Great Tits, are small backyard gardens, as shown
by both low breeding results and poor diet sup-
plied to nestlings (Perrins 1965, Schmidt & Einloft-
Achenbach 1984, Cowie & Hinsley 1987, 1988).

Effects of habitat-specific variation in the abun-
dance and seasonal dynamics of populations 

composing tree canopy arthropod community on
the energy flow in the corresponding trophic net
(Verley 1970, Damman 1993) are enhanced by
inter-year variation (Veistola et al. 1995). From the
viewpoint of birds feeding on insects in tree
foliage, caterpillars are the most important com-
ponent of the corresponding arthropod commu-
nity as they constitute high-quality food for
nestlings (Perrins 1991, Cramp & Perrins 1993,
Bańbura et al. 1999). Actually, the abundance and
seasonal changes in availability of caterpillars are
a key factor determining the trophic quality of a
breeding habitat (Perrins 1991, Cramp & Perrins
1993, Riddington & Gosler 1995). 

In our study system, indeed, analogously to
the arboreal arthropod community as a whole,
also the productivity of caterpillars turned out to
markedly differ between the rich woodland and
poor parkland habitats. There are probably at least
three reasons for this difference, making it a con-
sistent feature of these habitats. First, the changed
spatial structure of the parkland, especially the
fragmentation of tree stands. Second, the park-
land is subject to multi-way management, in-
cluding the removing of fallen branches and
leaves that under natural conditions provide most
caterpillars a save place to pupate. Third, the
lights of streets and neighbouring big buildings
attract moths from the parks outside (own obser-
vation), stopping the reproductive cycle of many
imagine moths and thus limiting caterpillar pro-
duction. To our knowledge, this factor has not
been considered so far.

The question of a long-term consistency of this
inter-habitat difference in caterpillar abundance
remains open. Also the question of consequences
of such a difference for breeding tits may be more
complicated than it seems to be at first glance. If
caterpillars were superabundant during the tit
breeding season, as it is sometimes suggested
(review in Martin 1987, Newton 1998), the effect of
inter-habitat and inter-year differences on breed-
ing success would not be significant. It has been
shown in many studies that the abundance of
caterpillars does influence tit laying time and
breeding success (Perrins 1965, van Balen 1973,
Blondel et al. 1999, 2006). In general, the abun-
dance of caterpillars in our study habitats is high
in comparison with many other areas (Bańbura et
al. 1994, Thomas et al. 2001, Bańbura et al. 2004).
Blondel et al. (2006) suggested that the abundance
of caterpillars has a direct effect on Corsican Blue
Tit reproduction up to the threshold value of 0.5
g/m2/day of frassfall.
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The timing of tit breeding has been considered
to evolve in response to selection pressures gener-
ated by seasonal dynamics of caterpillars (Perrins
1965, van Noordwijk et al. 1995). Most arboreal
caterpillars hatch and develop during a relatively
short period when the buds of host trees burst.
This period of “phenological window” for cater-
pillar development (Lawrence et al. 1997, Martel
& Kause 2002) is also most favourable for tits to
rear nestlings. As a consequence, the period when
nestlings need the greatest amounts of food is on
average synchronised with the seasonal dynamics
of caterpillars. Profitability of caterpillars as food
for tits depends not only on their numbers but
also on their individual body sizes (Blondel et al.
1991, Bańbura et al. 1994, 1999). Because the de-
velopment of tree leaves and the growth of cat-
erpillars are temperature-dependent processes
(Perrins 1991, Nager & van Noordwijk 1995), the
optimal time for tits to feed nestlings is about
three weeks after the bud-burst, but the date may
change even a couple of weeks between years
(van Noordwijk et al. 1995, Murakami 2002).
However, when a cold weather spell happens
after leaves have started to develop, the activity
and growth of caterpillars stops and, on the other
hand, when it is exceptionally warm, caterpillars
develop faster — as a result, both situations 
may cause mistiming of tit reproduction (van
Noordwijk et al. 1995). What is important is not
only when to breed but also when to breed in rela-
tion to the peak date of food availability; this date
being difficult to predict, especially when climate
is becoming less stable (Visser et al. 2004). In our
study, the spring of 2003 was cold around the 
normal time of laying but exceptionally warm
afterwards, resulting in late breeding and the
average time of when the nestlings were 10 days
old two weeks after the peak availability of cater-
pillars. This supports van Noordwijk et al.’s (1995)
explanation for such a too late tit nestling stage in
the seasons when weather becomes very warm
only after the laying of eggs has started. Even if
the breeding season 2003 was indeed very late in
the study population, the availability of caterpil-
lars at the time of the nestling greatest food
demand was much higher than at the caterpillar
peak dates in 2004 and 2005. The late breeding
season of 2003 was not associated with low clutch
size; on the contrary, mean clutch size was the
largest then.

The slight difference in the mean laying dates
between the two habitats studied results probably
from a difference in physical structure of the 

habitats and from a difference in tree species com-
position. In the woodland, late-leafing oaks pre-
dominate, while in the parkland, earlier-leafing
species are much more frequent (Nowakowska
2007). For example, caterpillars appear a week ear-
lier on poplars and birches, very frequent in the
parkland site, than on oaks (Nowakowska 2007),
analogously to the results reported by Eeva et al
(2000) and Nilsson and Källander (2006). Again,
even if the average laying dates were later in our
woodland site than in the parkland, mean clutch
size was higher in the former. Actually, the pattern
of clutch size variation recorded in this study
seems to be closely corresponding to the pattern
of the abundance of caterpillars in particular years
and habitats. Whether a season is phenologically
early or late is less important. Our study habitats
represent two different stages of a gradient from
wild non-disturbed to completely human-
dependent urban environments, with all the
physical (temperature) and biological conse-
quences (insect richness) described in the litera-
ture (e.g. Luniak 2004, Adams et al. 2005).

Tit reproductive decisions on the timing of
breeding are made several weeks in advance of
the time of caterpillar peak abundance (Perrins
1991), whereas the decision on the number of eggs
in a clutch can still be made earlier or later during
the time of laying the clutch. This enables females
(pairs) to optimise the reproductive investment in
clutch size with respect to weather, food abun-
dance and individual physiological condition
(Perrins 1965, Pettifor et al. 1988). The inter-habitat
and inter-year differences in clutch size that clear-
ly correspond to differences in the abundance of
caterpillars suggests that the response of Blue Tits
in both habitats of the study system is rather
adaptive than non-adaptive (Pettifor et al. 1988,
Dhondt et al. 1990, Thomas et al. 2001, Postma &
van Noordwijk 2005, Blondel et al. 2006, Ziane et
al. 2006). The breeding success response to differ-
ences in food abundance may probably be wider
in range than suggested by Blondel et al. (2006) for
Mediterranean populations of Blue Tits, as shown
by the pattern of inter-year and inter-habitat vari-
ation in clutch size linked to variation in caterpil-
lar availability in our study system. 

In general, mean clutch size of the Blue Tit
shows a lot of geographic variation, with the
Mediterranean population being characterised by
low values and British and continental popula-
tions by high values (Cramp & Perrins 1993,
Fargallo 2004). Mean clutch sizes found in this
study, ranging between years from 10.6 to 13 in

Blue Tit reproduction and arthropod abundance 59

Downloaded From: https://bioone.org/journals/Acta-Ornithologica on 12 May 2024
Terms of Use: https://bioone.org/terms-of-use



the woodland and from 10.2 to 11.3 in the park-
land, belong to relatively large values. The inter-
habitat difference in clutch size has quite often
been reported in tits (Perrins 1965, van Balen 1973,
Blondel 1985, Cramp & Perrins 1993), and also
specifically in the case of woodland v. park-
land/garden contrast (Schmidt & Einloft-Achen-
bach 1984, Cowie & Hinsley 1987). In studies,
where the quantity of caterpillars has been known
for different habitats, the relation between clutch
size and potential food varied. For example, in a
recent study of Algerian Blue Tits, poor and rich
habitats showed no difference in mean clutch size
(Ziane et al. 2006), whereas such differences exist-
ed in other Mediterranean systems (Lambrachts et
al. 1997). As our study system clearly shows adap-
tive differentiation of clutch size in response to
the availability of caterpillars we predict that bio-
logically significant consequences for chick condi-
tion and survival would be expected. 
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STRESZCZENIE

[Środowiskowe i czasowe różnice w obfitości
stawonogów: wpływ potencjalnej bazy pokar-
mowej na rozród modraszki]

Celem niniejszych badań było sprawdzenie,
czy bogaty las liściasty różni się od środowiska
parkowo-ogrodowego bogactwem ugrupowa-
nia stawonogów zasiedlających korony drzew.
Ważny element tego ugrupowania stanowią 
gąsienice, które żerują na świeżych liściach drzew
i stanowią główny pokarm sikor. W istocie od 
ich obfitości i dynamiki sezonowej zależy czas
lęgów i sukces reprodukcyjny sikor. A zatem
potencjalne środowiskowe i czasowe zróżnico-
wanie obfitości gąsienic powinno wywoływać re-
akcję charakterystyk rozrodczych ptaków. Dane

były zbierane w latach 2003–2005 na obszarze
leśnym i parkowo-ogrodowym w Łodzi. Ogólną
charakterystykę ugrupowania stawonogów opra-
cowano na podstawie wyników odłowów przy
pomocy misek Moericka podwieszonych pod
koronami drzew. Obfitość gąsienic szacowano po-
średnio, na podstawie ilości odchodów zebranych
na płócienne tace rozpięte na metalowym szkiele-
cie o wymiarach 1m x 1m oraz bezpośrednio, na
podstawie gąsienic, które schodząc z koron
wpadły do misek Moericka. Stwierdzono, że przy
stosunkowo zbliżonej strukturze jakościowej
ugrupowań stawonogów, produktywność owa-
dów w lesie była znacznie wyższa niż w śro-
dowisku parkowym (Fig. 1). W okresie badań,
obfitość gąsienic w środowisku leśnym była przy-
najmniej trzy razy większa niż obfitość w śro-
dowisku parkowo-ogrodowym (Fig. 2). Dla obu
środowisk w kolejnych latach badań stwierdzono
zmniejszającą się liczebność gąsienic. Sezon lę-
gowy 2003 charakteryzował się najlepszymi 
warunkami pokarmowymi, ale był sezonem naj-
późniejszego rozpoczynania lęgów (Fig. 3). Dwa
kolejne sezony były fenologicznie wcześniejsze.
Niezależnie od czasu lęgów, ale w wyraźnej relacji
do obfitości gąsienic w danym roku i środowisku
kształtował się wzorzec zmienności wielkości
zniesienia (Fig. 4). To sugeruje, że modraszka, jako
gatunek wysoce wyspecjalizowany w użytkowa-
niu gąsienic w okresie karmienia piskląt, jest zdol-
na do przystosowawczej modyfikacji wielkości
zniesienia do ogólnych warunków troficznych.
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