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Biologia okresu legowego plochacza pokrzywnicy Prunella modularis modularis (Linnaeus, 1758) w Qjcowskim
Parku Narodowym

Abstract. In 1974—1986 the Dunnocks of ONP started breeding towards the end of Apri
or at the beginning of May. The average clutch — size was 5.14 eggs. The eggs were incubated
by the female, the share of male in incubation being small. The incubation period was 12—13
days. The female cared for the chicks almost to the end of the nestling period. Both parents
fed the chicks, providing food to 1, 2 or 3 chicks at one visit to the nest; the frequency of
teeding increased with the age of the nestlings. The diet of young consisted of invertebrates,
on the average 35 specimens making up a portion (the Diptera, Arachnidae, Homoptera and
Collembola were the most frequent components). The nestling period lasted 11 days. The data
concerning the increase in body-weight and the developmental state of young on successive
days of life are presented. On the average 1.21 chicks fly from one nest built in the Ojcow
National Park.
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I. INTRODUCTION

Last century the Dunnock Prumella m. modulaiis (LINNAEUS, 1758) nested
only in the north-eastern and southorn parts of the present territory of Poland
(TACZANOWSKI, 1882). In the first half of the present century its occurrence
in the breeding season was observed in central Poland (Swietokrzyskie Mts.
and Poznan region — SOKOLOWSKI, 1958). From the fiftier onward, the reports
of the nesting of Dunnocks increased in number (Noskiewicz, 1959; OKo,
1961; POMARNACKI, 1962; KrzYWINSKI, 1965) and FErReNs (1950) showed
the necessity to study the biology of this species in Poland. The above-mentioned
reports contain the results of observations of one or, at the most, a few nests.
And so the need of a study of the biology of the Dunnock, especially that of
its breeding period, was still an open matter and it has become still more essential
because of a recent increase in its abundance. At present the Dunnock belongs
0 numerous or even very numerous birds in the south and north-east of Poland
(DYROZ, 1973; GLOWACINSKI, 1969; BocHENSKI, 1970; ToMIALOIC et al., 1984,
author’s own unpublished observations) and regularly met with in the remaining
area (TOMIALOJG, 1963, 1972 and the data comprised in the Index Cards of
Wroclaw University concerning nests and breeding).

Tn addition to the above-mentioned studies, information about the biology
of the Dunnock is included only in general works, mostly from before a few
tens of years and not coming from the territory of Poland, e.g. those by
NAUMANN (1905), HARTERT (1905), DEMENTEV et al. (1951—1954), BANNER-
MAN (1954), HEINROTH and HrINROTH (1966) or in works devoted to other
problems, e.g. monographs of the avian fauna of particular regions (FERIANC,
1965; HAARTMAN, 1969; HUDEC et al., 1983) or the discussions of select problems
of the biology of the breeding period (VERHAYEN, 1967; READE and HOSKING,
1974; HARRISON, 1975; MAKATSCH, 1976, KOVSHAR 1981).

A close investigation of the Dunnock seems to be the more important because
its ethology differs in different places of occurrence: in western Hurope and
Great Britain it is a stationary parkgarden bird, whereas in eastern Kurope
and Scandinavia it flies away for winter (MAUERSBERGER et al., 1977) and nests
chiefly in coniferous forests in higher mountainous areas.
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Most information (derived from the above-mentioned general works or
contained in detailed studies carried out on this species chiefly in Great Britain)
collected in Handbuch der Vogel Mitteleuropas (GLUTz and BAUER, 1983)
concerns mainly the stationary population or is based on publications presenting
the results of observations which cover a small number of nests of the migratory
population. It seems therefore expedient to present the data collected for this
last population so as to find whether there are any differences in reproduction
season between the residents and the migrants and to get better acquainted
with the biology of this not very well known species.

II. STUDY AREA

I carried out my study of the breeding season of the Dunnock in the Ojeow
National Park (further referred to by its initials ONP), sitnated in southern
Poland, about 30 km north-west of Krakéw. The part of ONP from which
the bulk of information comes is a forest complex, about 800 ha in area, which
was partly grown over by an about 80-year-old stand of trees of the Pino-Quer-
cetum association (MEDWECKA-KORNAS and KorNAS, 1963), with two clearings,
several tens of ares in area each, in which there were some buildings. In the
seventies thick understorey occurred over about 609, of the area (in places
even 100 9,) in this forest complex. Towards the end of the seventies and at the
beginning of the eighties the coniferous trees began to wither rapidly owing
to industrial air pollution. No new trees grew in the place of the dead young
conifers. As a result, in 1986 scarcely several dozen young firs or spruces, to
2 m high, grew in an area of 10 ha, where 10 years earlier in addition to single
small trees there were many dense clumps of young trees, occupying as large
areas as several ares. This has naturally caused a decrease in the numbers of
Dunnocks.

III. MATERIAL AND METHODS

In 1974—1986 I gathered information concerning the biology of the breeding
season of the Dunnock, in the Ojeéw National Park. Most information comes
from 1976—1978 later the number of Dunnocks in the study area dropped
dramatically and has not recovered by now.

The material was collected during the breeding season, i.e. from the end
of March till the beginning of August. In this period I searched out nests nad
next inspected them every day or every several days. I have gathered information
about 148 nests. At visits to the nests I took down the following data: behaviour
of adult birds, contents of the nest, i.e. number of eggs and chicks, advancement
of breeding, weight and size of eggs and weight of chicks. Pesola spring scales
with ranges of 5 and 25 g were used to weigh eggs and chicks. The ingpection
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of nests permitted me to obtain the date of the beginning of breeding, that
of egg-laying, clutch-size, incubation period, nestling period, growth rate of
voung and breeding success. Breeding success expressed by the number of
young leaving their nest was caleulated in two ways: on the basis of the number
of eggs laid — here were included all the repeatedly inspected nests, for which
the number of eggs and chicks and their fate were known, and the other way,
based on the number of nests, the history of which was known but the number
of eggs and chicks not always known exactly (e.g. nests with shells of destroyed
eggs, remains of chicks eaten up by a predacious animal, or scales and faeces
left by the chicks, which had abandoned the nest recently). In order to establish
the phenology and breeding success of these birds I availed myself — in addition
to the materials from ONP — of the data concerning the whole territory of
Poland, recorded in the Nest and Breeding Index Cards at Wroctaw University
(141 cards) and Nest Index Cards in the Institute of Systematic and Hxperi-
mental Zoology, P. A. Sc. in Krakéw (17 cards of nests outside ONP).

Detailed studies of the growth and development rate of the young included
13 nests with 52 chicks. During my visits to these nests I recorded the changes
in the appearance of the young: the degree of opening of their eyelids, skin
and bill pigmentation and the development of feathers.

Twelve nests were observed from concealment, 1—7 m away from them,
for about 270 hrs all together. In several cases, when the observation tent was
situated close to the nest, it was possible to distinguish the sex of adult birds.
The difference lay in the shade of the head plumage: the male’s head was
cinereous in shade, while that of the female was more grey. The observation
of birds from concealment provided the following data: the period of incubation
and the length of breaks in incubation, the frequency of arrivals of the adults
with food at the nest, the cleaning of the nest and removal of excreta, changes
in the behaviour of the young during the nestling period and the part played
by the male and female in the care of their offspring. Even though males and
females were as a rule distinguishable from each other, it was sometimes
impossible to determine the sex of a bird, e.g. when the visibility was not very
good (twilight, rain), the bird turned its back on the observer or the observer
was busy taking down a previous observation at the time of the arrival of a bird
<0 that only its departure was seen. For this reason in the sections dealing with
the share of adult birds in the care of their progeny I have distinguished the
category “sex undetermined”, in which I place also all the observations with
the sex of adult birds unrecorded.

In order to examine the diet of chicks I furnished them with neck rings
in 5 nests. In this way I obtained 136 portions of food brought by adult birds
ot their 99 visits to the nest. The food was analysed in respect of its specific
composition and the frequency of particular animal groups in it. The food
under study was brought to chicks 5—10 days old in 1978 (3 nests on 1 and 2
June, 15 portions; 11—14 July, 18 portions; 27—31 July, 38 portions), 1980
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(1 nest, 17 portions on 24 and 25 July) and 1981 (1 nest, 12 portions on 3 and
4 July).

The above-mentioned materials collected in the field have been supplemented
with observations of a pair of Dunnocks, which built their nest and incubated
chicks in an aviary situated in one of the clearings of ONP. These observations
mainly concerned the behaviour of the adult birds during the incubation period.
They were fragmentary and interrupted on the day following the hatching
of the chicks (the brood had been destroyed).

IV. RESULTS AND DISCUSSION

1. Ocecupation of territory and its size

The Dunnocks appear in ONP at the end of March and beginning of April.
The number of birds captured then and ringed was greater than the number
of pairs nesting later in the same area. The fact that the birds caught after
their arrival were already those of the breeding population was evidenced by
the observation of the ringed specimens made in the place of catches in May,
June and July (BocHENsKr and OLzS, 1977; catches in nets carried out later).
At the same time a fairly large number of birds caught in one place (i.e. in the
place where the nets were stretched) would suggest that the Dunnocks did not
occeupy their territories at once but were wandering about in the forest in search
of as good a territory as possible.

I determined the size of a territory on the basis of the number of singing
males, the number of nests and the distance at which they were built from each
other. And so in the years in which these birds abounded in ONP (1974—1978)
3—4 pairs nested in the study arvea of 4 ha (ToMEK, 1979) and the density of
Dunnocks in other places with a similar stand of trees resembled that found
in it. The nests of Dunnocks in which the young had been raised were situated
60—90 m from each other. At the 'same time the total number of nests found
in that area was 2—4 times as great as the number of pairs. This “surplus”
consisted of destroyed and abandoned nests, which lay 30—60 m, on the average
40 m, from each other or from the nests left by the young. This shows that
40 m was an average distance at which the birds built their new nests after
the destruction of the previous ones. Having taken into consideration the nests
occupied at the same time and so such as could not belong to one pair of birds,
I found that their number equalled the number of singing males. It may be
assumed therefore that the number of singing males agreed with the numbers
of nesting pairs and the breeding territory of one pair was approx. 1 ha. After
a decrease in the number of birds in the following years (1979—1986) the density
of Dunnocks was 3—4 pairs/10 ha (the author’s own unpublished materials)
and so 2.5—3 ha fell to one pair.
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The density of Dunnocks in ONP in 1974—1978 was high, a higher one was
observed only in Great Britain (Swow and SNow, 1982; BIRKHEAD, 1881;
DE PRATO, 1985), in the broom-heath association at Eifel in GFR (WINk, 1975),
in the cultured landscape of Central and Western Europe (GLUTz and BAYER,
1985), in higher situations in the mountains grown over by bushy vegetation
like patches of dwarf mountain pines in the Karkonosze Mts. (Dyrez, 1973),
in the Juniperetum association in Rumania (KORODI-GAL, 1958) or in young
woods in the Alps (Grurz, 1962 in GLurz and BAYER, 1985), i.e. in the bird
communities in which the Dunnock was dominant. In next years, after the num-
ber of birds had decreased to less than its half, the density of pairs in ONP
became fixed at more or less such a level as found in similar biotopes of Central
Europe, i.e. in mixed forests or parks with thick understorey (DURNBERGER,
1978; ScHOLZ, 1972; FERIANCOVA-MASAROVA and FERIANC, 1977), alder-swamps
and ash-alder woods of the Bialowieza Forest (ToMIAL0JC et al., 1984) or farmland
in England (WirLrAmsox, 1971). At the same time it was considerably greater
than that observed in the lowlands of Poland: in alder-swamps in the Bug valley
(JABEONSKI, 1984) or some forest associations in the Bialowieza Forest, such
as oak-hornbeam, mixed coniferous, deciducus and pine-bilberry forests (To-
MIAEOJC et al., 1984). The relatively great abundance of Dunnocks in ONP
suggests that those forest contituted the optimum biotope for this species. Be-
gides ONP is situated more or less in the centre of the distribution of the Dunnock
(MAUERSBERGER et al., 1977; Voous, 1962, GLuTz and BAUER, 1985) and so
all the information derived from here should be representative of the nominative
form Prunella modularis modularis inhabiting the nearly whole continental
part of Europe and particularly of the birds flying away for winter and in-
habiting wooded areas.

2. Nest

In ONP, as in the whole territory of Poland, some Dunnocks started to
ouild nests in the second half of April and the remaining ones at the beginning
bf May. The birds placed their nests not very high above the ground, i.e. from
some dozen centimetres to 4 m, most of them being situated 0.5—2 m above
the ground. They were well hidden amidst the twigs of a tree or shrub in which
they were placed, rested on a horizontal branch screened by herbs, or were
squeezed in among heaped-up dry branches. The most nests were built in
coniferous trees: in young ones, among branches of newly felled old trees, or
in the heaps of already dry needleless branches. Only a small number of nests
were among the twigs of thick, mostly thorny deciduous shrubs. The nests
were built of material of vegetable or animal origin, chiefly of sticks, moss and
animal hair. The structure of nests was stratified; the layers differed in material
and texture. The ready nest was a solid construction, well attached to the sup-
porting branches and with walls up to several centimetres in thickness (for
a detailed description of the nest structure see ToMEE, 1980).
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It took the birds several (3—4) days to build the nest. The female lay the
first egg in the ready nest usually on the second or third day after its com-
pletion. Having raised a brood or when the eggs or chicks had been destroyed,
the birds began to build another nest. They probably proceeded sooner to the
second brood after they had raised the first than after the first brood had been
destroyed. This would be evidenced by the interval between successive broods
in a pair observed. This pair was caught on 6 May 1978 and placed in an aviary.
On 9 May the birds began to build the nest and on 12 May, or 7 days after
their being put in the aviary, the female laid the first egg. After the destruction
of the brood and setting the birds at liberty they built another nest in an old
spruce growing about 30 m away from the aviary and in this nest the female
laid the first egg on 8 June, or on the 10th day after the destruction of the pre-
vious brood. The young left the nest on 3 July and on the fifth day, i.e. on 7 July
the female laid the first egg in the next nest built by it in the same spruce. The
distance of the successive nests from each other (about 30 m from the destroyed
nest and about 4 m from the effective one) indicates that the breeding success
may have been the factor influencing the distance of the site of the last nest.
This opinion is also supported by the fact that some nests were found at
a distance of several or somewhat more than ten metres from the nests in which
the young had been raised in the preceding year or even in the very place of
the last year’s nest (Phot. 1).

3. BEggs

3.1. Date of egg-laying

The Dunnocks proceeded to egg-laying in the last days of April, but most
of the females began to lay eggs in the first decade of May. The egg-laying
period lasted from the end of April throughout the first decade of July. The
beginning of the breeding period expressed by the number of pairs in which
egg-laying was started in successive decades from the end of April to July
is shown in Table I.

Table I
Times of egg-laying in Dunnocks in ONP and other parts of Poland
Time of egg-laying (decade of month)

Region April May June | July Total

3 Binfid SacloiBierels w2l s 8 difto L] 3
ONP 7 7 12 4 5 10 J 3 3 ‘ — — 51
outside ONP 19 47 29 7 15 15 5 10 — 1 148
Total 26 54 41 11 20 25 8 13 — 1 199
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It can be seen from this table that the most females started to lay eggs
in the third decade of April and the first and second decades of May. It may
therefore be assumed that that was the egg-laying period of the first brood.
The second period in which relatively many females started egg-laying included
the first and second decades of June and so it may be assumed to be the egg-
Jaying period of the second brood. Eggs laid in the remaining periods, i.e. in
the third decade of May, third decade of June and in July would belong to the
broods repeated after the loss of the preceding clutches.

The Dunnocks inhabiting the greater part of Hurope began breeding at
various dates. The birds living in Western Burope (England, Belgium) started
egg-laying earliest, even in the third decade of March (PERCIVAL, 1946; VER-
HAYEN, 1967; GINN, 1975) and the first decade of April (Sxow and MAYER-
GRross, 1967); somewhat later in Central Europe and the farther towards the
north-east the later the Dunnocks began to lay eges: those living close to the
north-eastern boundary of their distribution proceeded to breeding as late as
the first decade of June (CURRY-LINDHAL, in MAUERSBERGER et al., 1977;
MoLODOVSKIY, 1979). And so the time of laying of the first eggs was extended
more than 2 months. The second half of April, or the time when the Dunnocks
living in Poland began to lay eggs, was more or less in the middle of that period.

After juxtaposing the dates of the beginning of breeding all over the area
and marking the isotherms in this area (acc. to The Climatic Atlas of Europe),
I found that there is a correlation between the beginning of egg-laying and the
45 and +10°C isotherms (Fig. 1). In the regions between the March isotherms
of -5 and -+10°C the birds started the breeding season in March, whereas in
April they begin to lay eggs in the area situated west-south of the +5°C isotherm
or between the April isotherms of +5 and --10°C. In the region where the 5°C
isotherm does not run before May the egg-laying period began in May and
where the May isotherm was lower than 5°C the birds did not breed till June.
A similar situation was observed in higher positions in the mountains, where
the birds laid eggs later than they did in the lower-lying adjacent areas (the
start of breeding also agreed with the isotherms of 5 and 10°C). I think therefore
that the effect of such factors as” altitude, latitude, weather conditions, prin-
cipally temperature”, determining the start of the breeding season in Europe
(DYER, PINOWSKI and PINOWSKA, 1977), can be presented in the form of a line
in its course comes close to the above-mentioned istoherms.

3.2. Number of eggs

About half the number of the Dunnock’s nests contained 5 eggs each, there
were also full clutches of 4 or 6 (about 1/4 of the total of nests either), very few
had 3 eggs (59, of the total) and only exceptional birds incubated a clutch of 2
(Table II).

The average clutch calculated as the mean from 151 clutches was 4.91
eggs/nest. The Dunnocks had the relatively greatest clutches in June and the



A=l
=
A
——=7A)
=
> f
)

g o

beerasrrsenssensen

ca
= -~
Y A Al
s N, ‘.’
e PG D)
= =7 Adgvs
NS o 7 Y, 2 0y 3
A 2/NV TR
T SO smsmmm— \
—————— AL 3/IV
—crmemiae \
— A T D e G\
&=t ~ Y 2 IV
) X - "",4.1,2/“’ G / 3V
SN ~, 42D~
W/ oYy LAY 1/ v
1 (\ "~
——a A /v' r.ﬂ.
= P ~ sy IS
9 13 Fond
(’,/l If’ \’:;‘ Foatig) = \.\1\ /V
. $ 2/ IV '-.\\ \.\
e e e T 4o BN B
/ SO n \“'l )
—— e i
1 . ey J G
R e A I ‘\-, <%zf,"ﬂ\"‘}\,/?)),z ‘.’/-'g?\ 2 (Y \ S ) AN} \} Q
T . AL e’ INY .
) = \.5‘»\,/'7 ,‘:\: (.4- el NS - ra....‘ b ‘ i .J“.r-/l,:;— \_“‘\
NS~ — 7 & 2 A ~
= /e i‘\::'-"vz,..q
~ N &
e 9N

Fig. 1. A map showing the start of breeding in Dunnocks in Europe. a — -5°C isotherm for March, b — +5°C irotherm for April,

¢ — +5°C isotherm for May (after Climatic Atlas of Europe, 1970) The Roman numerals represent the month and Arabic ones the suc-

cessive decade of the month in which the Dunnocks started to breed in a given region. The dates of the start of breeding have been ob-

tained from papers by: ALEKNONTS, 1977; BIRKHEAD, 1981; CAMPBELL, FERGUSON-LEES, 1972; DoncuEV, 1961 ; FERrIANC, 1979; GLUTZ,

Bauer, 1985; HaarTvAN, 1969; Huprc, 1983; INOZEMTSEV, 1968; KAr1voDOVA, Brrex, 1977; Kuin, 1984; Maxarscs, 1959; 1976;

MAUERSBERGER et al., 1974, after CURP™ LINDHAL; Moropovskry, 1979, NANKINOV, 1978; Sxow, MAYER-GROSS, 1967; STRAUTMAN, 1963;
VERHAYEN, 1967; YAkovLEva, 1983; present material

T. Tomek
Acta Zoologica Cracoviensia XXXI/3
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last broods started in July consisted of the smallest number of eggs (Table III).
These smallest clutches were probably repeated broods.

The above-presented data show that the mean clutch-size in ONP was
higher than the mean from the whole territory of Poland. It was also high in
comparison with other regions: similar clutches have been reported only from
Scandinavia (HAARTMAN, 1969; ENEMAR and EDpULA, LILLELEHT, in GLUTZ and
Bavnr, 1985) and slightly lower ones from Lithuania (ALBEKNONIS, 1977a)
and the region of Lake Ladoga (YAKOVLEVA, 1983). The mean clutch-size

Table II
Cluteh-size in Dunnocks in ONP and other parts of Poland

Nests with clutches consisting of the following number of eggs
2 3 4 5 6 Pl S
| -size
ONP —— 1 3 21 10 35 5.14
outside ONP 1 6 29 54 26 116 4.84
Total 1 7 32 75 36 151 4.91
Table III

Variation in mean clutch-size relative to the time of egg-laying in Dunnocks in Poland
(numbers of broods used to calculate means are given in brackets)

f Time of egg-laying |

E Region \

| April { May { June i July
ONP 5.0 (5) 5.25 (15) t 5.25 (12) 4.30 (3)

| outside ONP 4.74 (19) 4.78 (60) 5.13 (29) 4.50 (8)

| Total 4.79 (24) 4.88 (75) ‘ 5.17 (41) 4.45 (11)

(4.84) obtained from the territory of Poland exclusive of ONP resembled that
given from Czechoslovakia 4.76 (Huprc et al., 1983) or Central Europe —
4.74 (MAKATSCH, 1976). The higher mean clutch-size found in ONP (5.14)
than in the neighbouring regions (remaining areas of Poland, Czechoslovakia
and Central Europe) and resembling that caleulated for Dunnocks under more
severe conditions, namely, those living much farther to the north (Scandinavian
Peninsula), might indicate the reactions of the birds to counteract the danger
threatening the population from the changing environment, for in HAUKIOJA’S
(1970) opinion, the environmental factors influence the clutch-size and this
“jgy low in areas when there are stable environmental conditions” (HAUKIOJA,
1970 after Copy). It may be supposed that the availability of food was
not the cause of the larger clutches of the Dunnock in ONP, since it has no
influence on the clutch-size (DAVIES and LUNDBERG, 1985). The fact that
in spite of the relatively large clutches and the large number of Dunnocks in
1974—1978, instead of an increase in the size of the population there was a rapid
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decrease in following years, confirms the existence of this threat to the birds.
I think that the changes in the environment resulting from heavy industrial
air pollution, which in the region of ONP is considerably greater than in other
regions of Poland (GRODZIKSKA, 1985) were here one of the factors. On the one
hand, it reduced the number of places suitable for nest-sites in consequence
of the withering of trees, in particular young coniferous trees (GRESZTA, 1975;
GRESZTA et al., 1979; CaprckI and TuTEJA, 1977, 1979; ZABECKI, 1984), in
which Dunnocks nest most readily (ToMEK, 1980). On the other hand, it may
have caused a change in. the foocd supplies, for as can be seen from KRAWCZYICS
(1985) experiments, sulphur dioxide, which is one of the main elements contri-
buting to the environmental pollution in ONP (LAgA, typescript), lowered
the reproductive power of aphides, which in turn were one of the most frequent
constituents of the diet of young Dunnocks (see Section 4.6. — Dict of young).

The low mortality rate of the young in the nestling period shows that the
poor availability of food cannot exert an unfavourabie influence upon the
survival rate of the young before they leave the nest. The results of WINK’S
(1977) study of many years confirm the hypothesis that the pollution of en-
vironment caused a decrease in the number of birds. He found that the weather
conditions and severe winters did not cause changes in the number, among
others, of Dunnocks, whereas the use of chemical compounds to reduce the
abundance of invertebrates has a lasting effect upon the number of birds that
feed on arthropods living in litter.

3.3. Size and weight of eggs

A total of 133 eggs of the Dunnock, derived from 28 clutches were used
to determine the size of the eggs laid by the birds nesting in ONP. The length
of eggs ranged from 17.4 to 21.0 mm (X — 19.56 mm, SD — 0.79) and their
width from 13.8 to 15.5 mm (x — 14.71 mm, SD — 0.36). The dimensions of
the smallest eggs were 17.9 X 14.0 and 17.4 X14.6 mm and those of the largest
egg 21.0 x15.3 mm. The eggs belonging to one cluteh differed in size from each
other and the differences in their length within a clutch fluctuated between
0.2 mm (clutch of 5 eggs) and 1.7 mm (cluteh of 6). The differences in the width
of eggs ranged from 0.2 mm (cluteh of 5) to 1 mm (clutch of 6). In three cases
recorded, in which the order in which the eggs had been laid was known, I found
that the gize of the eggs increased with the order of laying (Table IV). In the
next four clutches the last egg was found to be heavier than the eggs preceding if.

The weight of the eggs was dependent on their size and the duration of
incubation. The weight of newly laid eggs ranged between 1.78 and 2.60 g;
the mean weight of an egg calculated from the weights of 73 eggs obtained
from 14 clutches was 2.17 g (SD — 0.19). It was about 10.6%, of the weight
of adult birds (the mean body weight from 7 adult birds was 20.7 g). The
difference in weight between the eggs belonging to one clutch was 0.11—0.45 g.
The repeated weighing of 29 eggs obtained from 7 clutches showed that they
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Table IV
Variation in size and weight of eggs within a clutch in Dunnocks
Clutch 1 Clutch 2 Cluteh 3
Eggs in or-
der of laying Dimensions | Weight | Dimensions | Weight | Dimensions | Weight
in mm & inio in mm [ insg in mm in g
1 19.0x 14.3 2.05 19.6 x 14.0 * 1.65 18.6 X 14.7 2.10
2 19.3x 14.2 2.15 197 17.05% 1,75 18.7% 15.0 2.20
3 19.2x 14.4 2.18 19.7x14.4 * 1.88 19.0x 14.9 2.20
4 19.7x 14.7 2.25 19.214.6 2.00 19.7x15.0 | 2.30
5 19.7x 14.9 2.50 20.4x 14.8 2.10
* Order of laying uncertain.
o
e
L _J
&
)
et o)
; c
=
. o
2,4 egg laid last =
£
2,3 7 [T
o
2,2 >
®
e
2,1 1
2,0 l
1,9- ory
1,81
1,7

day of

were logsing on weight on the average about 0.03
incubation period they became lighter by about 16% of the initial weight

(Fig. 2).

incubation
TFig. 2. Changes in egg weight during incubation

g daily, i.e. throughout the
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Both the dimensions of the eggs from ONP and their weight were similar
to those found in the whole area of occurrence of Dunnocks. The dimensions
of eggs given from the territory of the Soviet Union (MENZBIR, in DEMENTEV
et al., 1954; MOLODOVSKIY, 1979) were somewhat larger and so were those given
by CAMPBELL and FERGUSON-LEES (1972), these last writers did not give the
range of variation, but probably only the mean values. According to the
remaining authors (Table V), the mean values of the egg-size were similar to
or somewhat smaller than those found in ONP, these differences being of the
order of 0.05 mm. The weight of eggs given by a small number of authors
(Table V) was slightly smaller (on the average by 0.1 g) than in our material.

The variation of the egg-size in the Dunnock, reaching 0.6 x 0.2 mm within
a cluteh was stated by NAUMANN (1905), who did not write which eggs, ag regards
their order of laying, were larger and which smaller. FEDYUSHIN and DOLBIK
(1967) also found differences in dimensions between the eggs from one clutch
and wrote that they may even reach 3 mm. However, the small number of
measurements does not permit any far-reaching conclusions as to the changes
in the size and weight of the eggs of one clutch as they are laid by the female,
the more 0, because sometimes the difference was slight 0.2 mm or 0.11 g.
All this indicates the tendency for Dunnocks to lay larger and larger eggs
(notably the last one), which agrees with the hypothesis of “brood-survival
strategy” put forward by SrLAGsvoLD et al. (1984).

The decrease in the egg weight with time was due to the evaporation of water
through the shell. DrenT (1975), PRINZINGER et al. (1979), AR and RAHN
(1980) found that the eggs of birds lost from 15 to 20%, of their initial weight
in the course of incubation. The eggs examined in the present study, losing
about 169, of their weight, behaved in a typical manner. The loss in weight
in the Dunnock’s eggs during incubation is probably the same in different
places of its occurrence; according to DruNT (1970), the eggs of this species
lose about 179, of their weight. The possibility for measuring errors to creep
in during the weighing of eggs under field conditions did not permit me to de-
termine the decrease in the weight of eggs more accurately and to find, among
other things, whether it was regular all through the period of incubation despite
the fact that the graph in Fig. 2 suggests a change in its rate, namely, a greater
fall in weight towards the end of incabation.

3.4. Incubation of eggs

3.4.1. Behaviour of female

The female laid eggs in the complete nest, as a rule, in the morning, soon
after sunrise, at 24-hour intervals. Having laid the penultimate egg, she started
incubation. The female left the nest to get food (only once I observed the feeding
of the incubating female by the male). The breaks in incubation took from
several to some dozen minutes and the more numsrous the breaks were, the
shorter they lasted. For instance, a female incubating 4 eggs, observed on
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the 7th and 8th days of incubation, left the nest for periods from 2 to 50 minutes.
One day, during the 15-hour-long daily activity (i.e. from her first leaving
of the nest after the night till she settled down in it for the next night) the female
got off the nest 12 times, staying away for 243 min. The mean break was 22.8
min. and the bird stayed away from the nest altogether about 299, of the time
of its daily activity. The next day the same female left the nest 18 times during
11 hours of observation (including 4 times when she was scared away), staying
away for 152 min. i.e. about 22.79%, of the time of observation and the mean
break in incubation lasted 8.4 min. The length of her absence from the nest

°c

8 049inBip B T 8 BLIAGE A2 w18 11415918 (HTd B! 19 450
hour of day
Fig. 3. Breaks in nest warming during the incubation of eggs and hatching of young on the
background of temperature on given days, 1 — time of observation, 2 — presence of female
on nest,3 — incubation by male, s — female scared away. Incubation: A — 8 July 1976,
B — 9 July 1976; hatching: C — 14 July 1976, D — 6 July 1978, A, B, C — the same
female, D — another female

did not depend on the fact whether she had left it voluntarily or whether she
had been scared away from it, for the females returned to their nests 37, 20,
12, 7 and even 1 min. after being scared away. In the period of the hatching
of the young the number of breaks in incubation increased still more and §i-
multaneously the female shortened the time of her absence from the nest.
The female observed left the nest containing eggs and chicks 42 times during
a day, her longest absence lasting 20 min. (the mean time of the absence from
the nest was 7.26 min.). As a result of the frequent absence from the nest the
total time of her staying away was somewhat longer than in the period of eggs
incubation, i.e. 305 min. altogether, or 33.6%, of the time of daily activity.
The number and length of the breaks in the warming of the nest during the
incubation of the eggs and the hatching of the young relative to the changing
temperature are presented in Fig. 3. During several-hour-long observations
other females behaved in a similar way and their cumulative absence from the
nest on the days of hatching formed 37.1% of the time of observation.

9 — AZC t. KXXI/1
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The female left the nest containing eggs and chicks, among others, to
acquire food for the young hatched by then. However, the feeding of the young
was not the only reason for which she so often left the nest. This is evideneed
by the fact that on her returning the female, which left the nest 42 times, only
992 times fed the young. In the remaining 20 cases she cleaned and tidied up
the nest or settled down in it without doing any additional work.

Opinions differ as to the time of the start of the egg incubation period. Some
authors think that the Dunmnocks begin incubation after lying the last egg
(MARATSCH, 1976; HUDEC et al., 1983; SzCZEPSKI and Kozrowskr, 1953),
others maintain that they do as soon as they have laid the penultimate egg.
(STEINFATT, 1938) and GLUTZ and BAUER (1985) settles these opinions, writing
that the female starts incubation after laying the last or more rarely the penul-
timate egg. My observations support the opinion about the ecarlier start of
brooding: as I was inspecting the nests before the last egg had been laid, the
eggs were already warm and many a time during the day I scared the female
away from the nest with an incomplete clutch. The fact that the beginning
of egg incubation is extended in time is also evidenced by the varied develop-
mental state of Dunnock embryos found by BoLoTNIKOV et al. (1985) 24 hours
after the laying of the last egg.

STEINFATT’S (1938) observations concern the number of breaks during
incubation and their length. Both his and my observations show that the adult
birds stayed approximately one-third of the day away from the nest and the
number of breaks in incubation was very variable (from 12 to above 20 in 24
hours) but that the oftener the females left the nests the sooner they returned
to them. In consequence, the adult birds stayed in the nests longer when they
made more breaks. The time of absence of the female from the nest in the egg
incubation period may have depended on ambient temperature: on & cooler
day she stayed shorter away from the nest. However, the temperaure differences
from 0.3 to 3.5°C (Fig. 3; A, B) do not account for so great differences in the number
and duration of breaks in incubation in the same female. Neither are the breaks
during a day differentiated in accordance with changes in the ambient tempe-
rature at the time of both incubation and hatching. A long stay off the nest
therefore confirms SHILOV’S (1968) view that the birds that build nests with
thick walls stay away from them much longer (about 4 hours) than the birds
whose nests have thin, open-work walls (e.g. Warblers).

3.4.2. Behaviour of male

While the female was incubating the eggs, the male stayed in the proximity
of the nest, giving signs of his presence by singing. He began singing soon after
sunrise and sang at a digtance of several to 20 and even 30 metres from the nest
at a various frequency all through the day. He appeared close to the nest several
to more than ten times daily but did not feed the incubating female. He replaced
the female on the nest only exceptionally and for a short time at that. And
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80 in one of the observed nests the male incubated the eggs for 34 minutes once
a day; in another nest the male replaced the female for about 5 min. and in still
another one for about 15 sec. After the hatching of the young he appeared at
the nest much more frequently. As early as the day on which the young were
hatching he brought food when visiting the nest and so he joined the feeding
of the young actively from the first moment of their life. Then he sang at various
distances from the nest but less frequently than before when the eggs were in
the nest. After the hatching of the young, when the female left the nest, he be-
haved sexually towards her (somewhat raised tail, dropped, fluttering wings,
gentle twitter — this behaviour was observed in birds grown in the aviary).

Most authors hold the opinion that in Dunnocks the incubation of eggs
is done exclusively by females (StrINFATT, 1938; MaxATscH, 1959, 1976;
NoskiEwicz 1959; HAARTMAN, 1969, ReADE and HOSKING, 1974; HARRISON,
1975; Hupkc et al. 1983). Only Szczepski and KozZEOWSKI (1952) and FERIANC
(1979) write that both females and males incubate. The results of my observations
in a way reconcile these opinions: four males in ten sat down on the nest, but
it is hard to speak of incubation by the male, if he stayed on the nest from
several to some dozen minutes during a 24-hour period. One should rather
speak of a small contribution of the male to the incubation of eggs.

4. Young

4.1. Hatching

The young hatched 12 or 13 days (rvespectively, in 7 and 4 nests) after the
start of incubation. The chicks did not hateh at the same time, but at intervals
of several hours (the nests inspected on the day of hatching contained chicks
already dry and others with down still wet and stuck together, and eggs —
Phot. 3). The last chick usually hatched the following day and the one-day
difference in development was distinet up to the end of the nestling period
(cf. Development of young).

The phenomenon of asynchronous hatching of the young has already been
observed by STEINFATT (1938), Nosxiewicz (1959) and KRzYWIKSKT (1965).
The asynchronism of hatching may be connected, among other things, with the
earlier start of incubation, which aims at the shortening of the nestling period,
during which the broods are heavily reduced by predators (SLAGSVOLD, 1985).
Then, in order to achieve the highest possible breeding success the Dunnocks
adapted themselves by having relatively small clutches (better chance to
feed the young) and shortening the nestling period (smaller pressure of predators
on broods), at the same time with the survival of nearly all the chicks hathed
owing, among others, to the increased size of the last egg of the clutch (SLAGSVOLD
et al., 1984).

9%
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4,2. Warming of young

After the hatching of the young the female still spent much time on the nest,
brooding on it after her arrivals with food and also spending nights until the
penultimate day of the stay of the young in it. The time given to the warming
of the nestlings changed with their age (Table VI). The older the young were,
the shorter was the time of warming and also the smaller was the daily number
of warmings. The young did not cease to be warmed before the lagt day of their
stay in the nest.

Table VI

Times of warming of young by female Dunnock in particular days of nestling period
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(Ha-tching) 1 875 551 62.9 41 13.4 37.7 2.8
2 1 120 56 46.6 3 18.6 23.0 1.5
3 1 460 213 46.3 | 23 9.3 27.6 3.0
5 3 1075 363 33.8 . 37 9.8 20.9 2.1
6 2 1185 347 29.3 34 10.2 17.6 1.7
7 1 840 125 14.9 18 6.9 8.5 1.3
8 3 1520 324 15.4 32 7.3 9.2 1.3
9 2 1357 206 15.2 26 7.5 9.1 1.2
10 1 875 34 3.9 6 5.7 2.3 0.4
11 1 465 | — —— e Dot S i

Literature provides only a few data conecerning the warming of the young
by adult Dunnocks. NOSKIEWICZ (1959) and KRzYWINSKT (1965) wrote that
the females stayed on the nests during the first days of life of the young, without
giving a mention to the warming of the young in the night. On the other hand,
STRINFATT (1938) maintained that they warmed the chicks until the 10th day
of life (with the 13-day nestling period) and therefore similarly to the birds
observed in ONP.

The authors who observed the warming of the young in open nests by,
e.g., Hawfinches (KRUGER, 1982) or Fieldfares (HAAS, 1982), found that the
warming of the young was dependent on weather conditions. The shortening
of the periods spent by the female on the nest with the development of the
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chicks indicates however that the warming of the young depends chiefly on
thermoregulation acquired by them; it develops in nidicolous birds by degrees
during their nestling period (SHILOV, 1968).

4.3. Feeding of young

The female Dunnock’s began to feed their young soon after their hatching.
The present observations show that the younger chicks were fed more rarely
than the older ones (Fig. 7). Despite great individual variation in the frequency

; age
2 [@ays]
10+ i »\
51a -\//\_—//\/ N 3 .
13
0
5_ o
2 4
101
5 7
10
51 c
10
5 9
10 -
5-
15 ~
10_‘ .\\ 11
N ..\'.
57 SN54-0 N 4372

4 6 8 10 y 1'2 4 1'4 1'6- 1g hour of day
Fig. 7. The number of arrivals of adult birds with food at the nest iI-I pa,ri.:ieularly hours of the
day. The figures by the curves indicate the number of nestlings in the nest
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Table VII

Number of feeding visits of adult birds and frequency of feeding of young during successive
days of nestling period in Dunnocks

No of feeding visits Averagg nurrll‘t?cr
of feeding wvisits
Age Of 'Il‘)lme Off No :f No of Sex un-
young in observ. ol \ youngin | g .q. oo determi- per L ke
days nest in min | pest = hemale | Male| ned or | chutch Do ‘olnck
per hour
| ’ i not ta- | per hour |
1 ; 'ken down
| | |
1 150 20 4 ; 4 1.6 0.8
(hatching) 225 Tow | 5 1 \ 5 1.33 1.33
2 9500 1 23 23 1.53 1.53
120 S 4 3 1 — 2.0 0.6
3 470 i 29 12 2 15 5.7 1.23
120 5 } 11 4 2 5 5.5 115
4 150 4 11 11 4.4 11511
145 5 20 8 8 4 3.69 0.73
5 570 3 65 36 28 1 6.84 2.28
180 4 18 10 8 — 6.0 1.50
375 4 37 37 5.92 1.46
125 5 | 18 10 4 4 9.13 1.83
120 6 13 13 6.5 1.08
6 960 4 121 33 41 47 7.56 1.89
240 4 30 9 14 7 7.50 1.87
62 5 8 3 5 — 7.77 1.55
7 840 4 139 39 44 56 9.93 2.48
160 4 25 25 9.40 2.35
945 5 105 40 34 31 6.66 1.33
8 600 3 76 38 36 2 7.60 2.53
150 3 i 15 15 6.00 2.00
920 4 i 164 41 28 95 10.70 2.67
60 4 6 6 6.00 1.50
9 600 3 71 15 22 34 7.10 2.37
845 4 146 68 72 6 10.37 2.59
780 4 137 48 S 52 10.54 2.63
150 4 30 30 12.00 3.00
450 5 70 70 9.33 1.87
10 885 4 ; 174 42 32 100 11.80 2.95
250 4 44 44 10.60 2.64
11 465 4 108 31 17 60 13.93 3.48
640 5—4—0 122 122 11.79 2.50
970 4—3—2 101 55 46 bl 6.25 2.10
Total 1545 545 481 519 i
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of feeding of the young of the same age, it can be stated that in larger broods
the number of arrivals with food falling to one chick is somewhat lower than
it i in smaller broods (Table VII).

The young Dunnocks were fed by both parents; the adult birds brought
food in the bill and crop. Both the female and male fed the young directly, only
twice the male was observed to deliver food to the female and next she fed it

weight of adult birds

323323333
: weight [g)

- N W H» 00 O N O O

1723 4 5 6 7 8 B0iil B [aysl
Fig. 8. Average growth curve showing gains in weight of nestling Dunnocks in ONP. The

borizontal lines indicate the mean body-weigt, the vertical lines represent the weight ranges
and the boxes enclose + SD, the figures indicate the sample sizes
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to the young. One, two or three chicks were fed at one visit of an adult bird
to the nest. Besides, if three chicks were fed, the ration of one of them was
smaller than the rations of the other two chicks. The order in which the in-
dividually marked chicks received food was noted in three nests. And so during
a period of about one hour in the nest with 5 chicks they received food succes-
sively, as follows: 1 and 3; 2 and 5; 4 and 1; 4; 5 and 1; ?; 5 and 1. In another
nest with 4 chicks food was given successively to 1; 2; 2 and 3; %, 2, ?; 77; 4;
2 and 4; ?; 7; and in a nest with 3 chicks the order of feeding was 1 and 2; 3;
1 and 3; 3; 2. These data show that in the nests observed there was no regularity
in the order of feeding and in the number of chicks fed at one visit.

The share of both parents in the feeding of the young was more or less the
same only that in the first days of life of the young the share of the female
was somewhat greater than that of the male; from about the fifth day of life
both parents fed at the same frequency (Table VII).

The feeding of the young usually began about one hour after sunrise and
ended about half an hour after sunset. It happened however that the birds
ended feeding before sunset (Table VIII). I did not observe any influence of
the weather conditions prevailing during the day on the intensity of feeding
or on the time of its beginning and ending (Table VIIT). Neither was the intensity
of feeding closely connected with the time of the day. The young were, to be
sure, fed somewhat more frequently in the morning than in the afternoon,
but having taken into consideration the whole nestling period, I did not find
any parts of the day of distinctly increase activity or breaks in feeding (Fig. 5).

All the authors who described the breeding period of the Dunnock agree
that both parents busied themselves with feeding the young (STEINFATT, 1938;
Noskiewicz, 1969; Szozepskr and Kozrowskl, 1953, INOZEMTSEV, 1963;
KRrzywIKsKI, 1965; HAARTMAN, 1969; ReADE and HOSKING, 1974; HARRISON,
1975; MAKATSCH, 1976; FERIANC, 1979; BIRKHEAD, 1981; HUDEC et al. 1983)
and in the birds inhabiting the British Isles, where polyandry is common, the
males, in addition to the female they had copulated with, fed the progeny
(HousToN and DAvies, 1985). Only STEINFATT (1938), Noskiewicz (1959)
and KRzYWINSEI (1965) reported differences between males and females as
regards their share in feeding, but the data presented by these authors, based
on observations of single nests, do not agree with each other. NOSKIEWICZ
(1959) and KrzYWIKNSKI (1965) write that during the first days of life of the
young the male was busy feeding them, while the female kept them warm,
Whereas STEINFATT (1938) observed a female feeding the young nearly twice
as frequently ad did the male in the first period of their life and the male feeding
them through the mediation of the female. There were probably individual
differences in the behaviour of adult birds as they were taking care of the pro-
geny,

The above-presented results of observations concerning the frequency of
the feeding of the young agreed with the data published by INOZEMTSEV (1963)
and STEINFATT (1938). STEINFATT (1938) found also that the frequency of
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arrivals with food increased with the age of the chicks (from 3.5 per hour
in the nest with 3 chicks 1—2 days old to 6.5 with the same chicks aged 11—12
days). Both these authors state also somewhat more frequent arrivals with food
in the morning hours. The change in the frequency of feeding with the time
of the day was in general much smaller in the Dunnock than in other birds
like Passer montanus, Parus caeruleus (GYURKO et al. 1949) or Lullula arborea
(MAcKoWICZ, 1970). The Dunnocks living in the lowlands (INOZEMISEV, 1963;
STEINFATT, 1938; the authoress’ own material) show the rhythm of feeding
similar to that of birds inhabiting the alpine zone, where the time of the day
and weather conditions have no major influence on the change in the frequency
of feeding (KOVSHAR, 1981). It may be assumed therefore that the Dunnocks,
inhabiting, like the members of the whole genus Prunella, chiefly the alpine
zone, keep their ways of life also in the lowlands.

4.4, Negt-helpers

I found the presence of nest-helpers at two nests in the twelve observed.
At one nest the adult birds were caught and marked individually with coloured
rin gs. The additional bird was a female or a young male (acc. to NAUMANN,
1905, the young male is coloured exactly like the female) and appeared at the
nest very rarely. It fed the young only seven times right through the day and
so its share ip the feeding of the young was minute. Neither did this bird take
part in incubation: having caught all the three birds appearing at the nest I
found that the skin on the belly of the additional bird was not changed, while
in the female it was changed in the typical manner of the incubating birds
and in the case of the male the skin of the belly bore traces of incubation for
only a short period of time.

The phenomenon of polygyny or polyandry and in this connection the feeding
of the young by more than two parental birds encountered very commonly
in the Dunnocks inhabiting the British Isles (SNow and SNow, 1982; BIRKHEAD,
1981; Davies and Lunpsurg, 1985; HowsroN and Davies, 1985) found no
confirmation in the birds living in the European continent. Here the existence
of “families” consisting of more adult specimens than 1 female and 1 male has
been observed, in addition to ONP, only on Lake Ladoga (YAKOVLEVA, 1933).
The markedly rarer occurrence of such “families” as compared with the British
population was probably the result of another manner of colonization of the
area. In the British Isles the Dunnocks are stationary and have their fixed
territories which are rather their “zones of influences” (Sxow and SNow, 1982),
whereas in the continent the Dunnocks fly away to winter quarters and on
arriving occupy their territories in spring. The factor influencing the formation
of numerous families may also be the density of population. With the con-
siderably lower density of these birds in the east of Europe the possibility of
the overlapping of the territories of particular birds is far smaller. This hypothesis
is corroborated by the above-discussed existence of nest-helpers in ONP and
50 in the biotope where the density of Dunnocks was much higher than in the
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neighbouring areas (i.e., in the lowlands of Poland and in Slovakia). Unfor-
tunately, theree are no observations at all of the behaviour of the birds inhabiting
the continental part of Western Burope or the regions where the Dunnock is
a sedentary inhabitant of parks and gardens and so living in similar conditions
to those it has in the British Isles. For this reason it is hard to infer whether
the differences in the behaviour of birds under discussion resulted only from
the different character of their occurrence or also from their belonging to two
different subspecies (the British Isles are inhabited by the subspecies Prunella
modularis occidentales (HARTERT 1910)). The occurrence of co-operative breeding
may however be a characteristic features of the genus Prunella, for apart from
both subspecies of Prunella modularis, DYRcz (1977) found it also in the Alpine
Accentor Prunella collaris.

4.5. Attention to nest sanitation

The maintenance of cleanness in the nest consisted of “dabbing in the nest”,
removal of ecgg shells and taking away excrements. The action of dabbing in
the nest was done exclusively by the female. In addition to the changing of the
position of the eggs, it probably aimed at the removal of objects that found
themselves in the nest, the repairing of the structure of the nest and perhaps
the clearing of parasites from it. The egg-shells left after the hatching of the
chiclzs were eaten up by the female (the unhatched eggs — added and those
with dead embryos — remained in the nest until the fledglings flew away).
Except for the shells, the objects removed from the nest were mostly so small
that they were invisible to the observer; they were probably also eaten up,
for I did not see anything being taken away from the nest. The removal of
a wire from the nest was the only exeception; the wire had been used to make
a comparison ring placed on the neck of a chick, which was later thrown out
together with this chick (the chick was 6 days old, still unfledged and the wire
on its neck was well seen). The wire with the chick fell directly under the nest
and so could easily be found and the chick was placed back in the nest.

The female mended the nest and dabbed in it at varying frequency, de-
creaging with the age of the chicks (Table IX).

Table IX
Changes in frequency of female Dunnock’s dabbing in nest with age of chicks (there were
3 chicks in the nest)

ke Length of observation No of action No of action of dabbing
Age of chicks in days in min of dabbing in nest in nest per hour

3 470 16 .

5 684 7 0.61

8 546 5 v

9 589 1 e
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The chicks’ excrements were removed from the nest by the adult birds.
The parents usually removed the faecal capsules from the nest after feeding
the young. The several first visits of the adult birds to the nest after the night
break, when they only took the faeces out of the nest, without feeding the
young, were an exception. The chicks evacuated their bowels more or less re-
gularly throughout the day. The frequency of evacuation increased somewhat
with their age (Table X). The mean frequency of evacuation all through the
nestling period was about 0.74 portion/chick/hour. Both the parents removed
faeces between them, their share in this being similar. Faecal capsules were
either eaten up by the adults birds or taken away from the nest. In the first
days of life of the chicks they were more often eaten up, later, the older the chicks
were, the oftener their faeces were taken away from the nest (Table X).

The present observations agree with those published by StEiNrATT (1938),
who states the eating of faeces in the first days of life of the chicks, their being
next taken away from the nest, similar shares of the female and male in their
removal and the similar frequency of evacuation in the young (0.58
portion/chick/hour at the age of 8 and 9 days and 0.85 portion/chick/hour at
the age of 11—12 days). Noskiewicz (1959) also mentions the removal of
facces from the nest by both parents, whereas KrzYwINSKI (1965) maintains
that for the first three days the female warmed the young continuously and
the other bird took away faeces after each feeding, i.e. every 15—30 minutes.
The data of the latter author would evidence that there may exist the above-
-mentioned individual variation in the behaviour of Dunnocks (perhaps depen-
ding on external conditions). However, it seems in sum that the division (more
or less equal) of duties connected with raising the progeny between the two
parental birds occurred more frequently, except for warming which belonged
exclusively to the duties of the female.

4.6. Diet of young

Dunnocks as a rule forage on the ground. Small invertebrates living on the
ground, in litter, on the plants of undergrowth,on tree trunks and branches
lying on the ground fall victims to them. The food brought to the young was
crushed; the portion a chick received at a visit of a parent consisted of several
or even some dozen invretebrates and cnly exceptionally of one specimen. The
largest portion in respect of the number of components comprised 122 specimens,
including, among others, 93 aphides. The volume of an average portion of food
was ca 0.5 em®. The numbers of specimens going into the making of one portion
of food received by a chick and one portion brought by an adult bird to the
nest are presented in Tables XTI and XII. The values in the tables may be so-
mewhat underrated, for they do not include the part of food which the chicks
managed to swallow before it had been removed (in several cases the compression
rings were placed inaccurately).
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The mean portion of food received by a chick calculated from the findings
of 3 years consisted of 25.5 specimens and the mean portion brought by an
adult bird of 34.4 specimens.

Table XI
No of specimens of invertebrates fed to one chick at a feeding
visit
No of portions
No of specimens i
1978 , 1980 1981 Total
iy
1 | — ’ — 2
210 21 t 9 i oy 37
11—20 25 1 7 39
21—50 Co e 1 48
51—100 11 l — e 11
above 100 1 \ iy L
Total | 102 ! 21 l 15 138
Table XII

Number of specimens of invertebrates brought by adult bird
at one feeding visit to nest

No of portion

No of specimens
1978 1980 1981 Total

1 R

2—10 8 6 3 17
11—20 12 4 5 21
21—50 30 7 3 40
51—100 19 — — 19
above 100 9 — — 2
Total | 71 17 11 99

The food of chicks was not only disintegrated but also diversified. The
frequency of particular groups of food established for one portion brought
by an adult bird at its visit to the nest is given in Table XIII. The food of
animal origin predominates considerably over the vegetable food. In the samples
analysed the vegetable components were found 32 times; these were for the most
part seeds of the wood sorrel Owalis acetosella and also 3 small twigs of moss



143

Table XIII
Specific composition and frequency of particular groups of invertebrates in food of young
Dunnocks
No of specimens Frequence
Systematic group v
1978 | 1980 | 1981 | Total | 1978 | 1980 | 1981 | Total
|
Malacostraca — Isopoda 7 5 14 26 7 9 8 17
Arachnida — Pseudoscorpionidea 3 3 2 2|
Opilionidea 92 | 13 12 117 38 8 7 53
Araneae 118 13 24 155 45 7 7 59
Acarina (Izodes sp.) 3 1 4 3 1 4
Myriapoda — Chilopoda 1 1l 1 1
Insecta — Collembola 292 | 15 32 339 57 11 9 79
Ooleoptera — larvae 11 2 13 i 1 8
pupae 1 2 2 5 1 2 1 4
imago 17/ 4 2 23 5 4 2 11
Neuroptera 4 1 5 3 1 4
Trichoptera 1 il 1 1
Lepidoptera — larvae 14 7 2 23 12 6 2 20
pupae 2 2 2 2
imago 13 6 1 20 13 5 1 19
Diptera — larvae 8 2 10 8 il 9
pupae U e e | 52 | 15 Lassliedl3 29
imago 507 | 77 9 593 56 16 6 78
Hymenoptera — larvae 15 1 3 19 13 1 3 17
imago 5 1 6 5 1 6
Psocoptera 8 7 40 55 7 4 11 22
Homoptera — larvae 6 6 4 4
imago 1530 | 30 64 1624 69 14 9 92
Heteroptera — larvae 1 1 1 1
imago 33 2 2 37 12 1l 1 14
indet. larvae 89 6 4 99 33 4 4 41
insect eggs 6 1 44 51 1 1 5 7
Gastropoda 10| 18 5 33 10 7 3 20
plants 39| 30 32 101 15 9 8 32
pebbles 2 2 9 2
I

as well as a seed and a needle of the spruce Picea excelsa. Out of the invertebrates
entering into the composition of the food of Dunnock chicks the occurrence

of the Arachnide and Insecta was the highest.

Arachnids occurred in the food of the Dunnock frequently, but not in very
large numbers; they were members of four orders: Opilionidea, Araneae, Pseudo-
scorpionides and Acarina. A total of 279 specimens belonging to at least 42
species have been identified in the food analysed. The specific composition
of the Arachnide from the orders Opilionides and Aranese is presented in
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‘ Table XIV
Arachnids of orders Opilionidea and Araneae distinguished in food of chicks of Dunnock
(determined by Dr W. STAREGA)

Species ‘ Juv. | Female ‘ Male \‘ wi‘otal

Opilionidea: l
Oligolophus tridens ) —
Lacinius ephippiatus | 4
Platybunus bucephalus t 8
Leiobunum rupestre |
Mitopius morio ,
Paranemastoma quadripunct. |

Total 5

© -1
\l»—-waqw
|
|

Araneae: |
Helophora insignis i 19 — da 19
Enoplognatha ovata
Linyphia triangularis
Lopophilio palpinalis
Batyphantes nigrinus
Leptyphantes cristatus
L. tenebricola
105 alecris

L. modifer
s obscurus
L. sp.
Diplocephalus latifrons
Drapesticta socialis
Floronia bucculenta
Pachygnatha listert
Polyphanies alticeps
Robertus lividus
COryphaeca silvicola
Gonatinum isabellinum
Micrargus herbigradus
Bathyphantes gracilis
B. alticeps
Macrargus rufus —_
Dicymbium nigrum —
o) tibiale —_
Cycloca conica —
Nerina peltata —
Wy clathrata
Meta squamata 1
M. mengei -
Theridion mystacewm s
Diplostyla concolor et
Pityohyphantes phryianus i
Maso sundevalls ==
Micronota varia —
Linyphiidae 1
Erigonidae 1

~1

ll\'.)b—-*l—‘

1

w | mmor o |
|
-
QW WO g

o |
|

loml wl ownl S|
l
w

-
| e | = |
|

l’_""'""’_"_"—'l r--l

=
P e el et e ped el el el el fed el bl el = = DO RO DO DO DO

Total 102 TTNE e 155
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Table XTV. It can be seen from Table XIV that the Dunnocks most often took
juveniles (altogether 199 specimens or 73.1 %), adult females being much fewer
in the food (56 specimens, 20.69,) and adult males quite rare (17 specimens,
6.3%.)

Table XV

Springtails Collembola distinguished in food of chicks of
Dunnocks (determined by Prof. A. SZEPTYCKT)

Species No of specimens

Orchesella flavescens 191
Allacma fusca 36
Orchesella multifasciata 3
Entomobrya muscorum 5
Tetradontophora bielanensis 1
Lsotomurus sp. 2
Tomoceridae 101

Total 339

Table XVI

Beetles Coleoptera (imagines) distinguished in food of chicks
of Dunnocks (determined by Dr A. Ku$ga)

Species No of specimens

Phyllobius calcaratus
Ph. arborator
Ph. argentatus

Polydrurus impar
Cidnorhinus quadrimaculatus
Brachysomus echinatus
Ceutorhynchus erysims
Cantharis nigricans
Podabrus alpinus

Malthodes sp.

Agriotes sp.

CU = DO i b pd it = DO DO DO N

=
O
Sl
| &
—
)
W

In respect of abundance and frequency in the food the group of springtails
(Collembola) resembled that of arachnids; the specific differentiation of this
sroup of insects was however far smaller, for its 339 specimens belonged to about
10 species (Table XV). Members of the group Tomoceridae, numbering 4 species,
10 — azc t. xxxI1/1
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could not be identified exactly because of their being heavily damaged. The
example of springtails shows that Dunnocks take food selectively: Tetradon-
tophora bielanensis, which is a common species in ONP (SzePrvycki, 1967)
was consumed reluctantly.

Table XVII

Butterflies Lepidoptera distinguished in food of chicks of
Dunnocks (determined by Mr E. PALIK)

Number of specimens ’
l
Family \
Larvae Pupae . Imagines
I
| | l
Geometridae 7/ 1 2
Noctuidae 7 — [ 1
Lycaenidae 5 — —
Arctinae 1 — —
indet. 3 { 1 17
Total 23 1 2 . 20

Table XVIII

Dipterans (imagines) distinguished in food of chicks of Dunnocks
(determined by Dr W. KRZEMIXSKI)

Species No of Species No of
Nematocera: specimens (cont.) specimens

Awustrolimmophila ochracea 9 Nephrotoma Sp. 6
Ormosia albitibia 5 Ormosia Sp. 6
Cheilotrichia cinerascens 3 Limonia Sp. 3
Sylvicola cincta 3 Gonomyia Sp. 2
Limonia sylvicola 3 Dicranomyia Sp. 2
L. tripunclaia 2 Pilaria sp. 2
L. taurica 2 Dicronata sp. 1
Gonomyia lucidula 2 Ula sp. 1
Ula molissima 2 Cheilotrichia sp. 1
Sylvicola punctata 1 Sciaridae 7
Limonia rubeculose 1 Mycetophilidae 3
L. trivittata 1 Limoniinae 3
Meolimnomyia numeralis 1 Anisopodidae 2
Tipula sp. 14 Cecidomyidae 1
Molophitus sp. 7 Ohironomidae 1
Molophilus cinereifrons 2

Total of Nematocera 99

Total of Brachycera (indet.) 494
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Members of the order Coleopiera occurred sporadically in the food brought
to the nest. There were beetles of 11 different forms among them (Table XVI).
Only imagines of these insects are included in Table XVI, whereas the larvae
and pupae have not been identified; anyway, they were still less numerous
than the imagines.

The buttertlies Lepidopiera were also of minor importance as a food com-
ponent. This order was represented chiefly by larvae: 45 lepidopteran remaing
identified belonged to 4 different families (Table XVII).

Table XIX

Homoptera distinguished in food of chicks of Dunnocks
(determined by Prof. A. SzeprycKI)

[
Systematic group ’ No of imagines

l
Aphiododea 1422
Psyllodea 5
Coccodea 10
Other homopterans indet. 187
Total 1624

Table XX

Snails Gastropoda distinguished in food of chicks of
Dunnocks (determined by Dr E. STWORZEWICZ)

I

Species ‘J No of specimens
Buconulus fulvus 14
Monachides vicina 8
Clausiliidae (juv.) 7
Trichia sp. (juv.) 2
Punctum pygmaewm 1
Zonitoides hammonis 1
Total ! 33

The dipterans were one of the main components of the diet of the young.
They were brought to the nest fairly often: out of the 99 portions examined,
88 contained larvae, pupae and imagines of this order. About a quarter of the
“flies” found in the food were classified in more than 15 genera of the Nema-
tocera. The numbers of the different dipteran forms are given in Table X VIII.

The Homoptera formed the most numerous group of insects making up the
food of the young. Their composition is given in Table XIX. The number of

aphides in the food was strikingly large; they constitute the most abundant
10%
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component (about 409, of the specimens in the food). As these insects are of
rather small size, it seems that although they probably played an essential
role in feeding, they were not the main component as regards biomass. On
the other hand, this large proportion of aphides in the food may indicate the
role of the Dunnock in the reduction of these insects.

The Gastropoda were the last closely analysed group of the invertebrates
found in the food of the young. The adult birds brought their chicks both
whole snails and empty shells. And so the shell fragments may have fulfilled
the function of stones in the stomachs of chicks or provided mineral components.
The specific composition of the snails occurring in the food analysed is presented
in Table XX.

The specific composition of the invertebrates which entered into the food
changed from year to year. For instance, aphides and dipterans were brought
predominantly in 1978, whereas the Isopoda and Psocoptera were proportionally
more numerous in 1981. The small number of food samples permits no inferences
as to the causes of such a differentiation. It can only be concluded from the data
presented in Table XIIT that the main components of the food of the Dunnock’s
chicks were the Arachnida, Collembola, Diptera and Homoptera, and the constant
components though taken in small numbers included the Coleoptera, Lepidopiera
and Gastropoda.

The bringing of small-sized animals as food for the young is characteristic
of the Dunnock and wag found by all the authors who analysed the food (INo-
ZEMTSEV, 1963; EMMRICH, 1975; DAVIES and LUNDBERG, 1984; PETRUSENKO
and TALPOSH, 1985). The mean portion of food brought to the nest in the material
under study (calculated as the sum of all the components divided by the number
of portions) consisted of 34.4 specimens. According to the data provided by
INOZEMTSEY (1963), one portion was composed on the average of 11 specimens
and Eyniricn (1975) found up to 250 specimens, averaging 50—100, in the food
obtained from 5 chicks during 2—3 hours. A food portion congisting of such
a large number of invertebrates was not met with in other bird species of the
Dunnock size (GYURKO et al., 1959; BOSENBERG, 1964; MuNTZEL, 1971; KA0Z-
MAREK et al., 1981). The much larger Starlings, which forage on the ground like
Dunnocks, brought on the average 16.6 specimens to their chicks during one hour
(Bocuckl, 1974), the Woodlarks about 5 specimens in one portion (MACKO-
wicz, 1970) and the Blackbirds 2—9 specimens (KACZMAREK et al., 1981).
The collecting of small-sized animals as food for the young is characteristic
of the genus Prunella, for KovsHAr (1981) found that a portion of food for the
young of other members of this genus (i.e. Prumella collaris, P. fulvescens,
P. atrogularis) consisted even of several times as many specimens ad did the
portions of other bird species inhabiting the same alpine environment.

Not only did the Dunnock’s food consist of a large number of specimens
but it was also diversified. One portion of food contained several tens of taxo-
nomic units, which agrees with the results obtained by EyyricH (1975). The
fact that in various places of the Dunnock’s occurrence the same groups of



149

STOQUINT JO U — spxs {BIVP S,IOTYINR OYY JO SINRY OUY) WO PIJe[no[eo ‘sonyes xorxdde — ., ¢50100ds Jo 9 — 44 USOM JO Y% — 4
T PP Sl + 43 SpuRL g
+ wx 9T 0% 03 03 _ vpodonsvy
3z el W v421d0.0092 IT
JuesqB e A | 001 68 423 0W0 FT
o 1% voydoud Iy
== woxk TL SlE sokxx 80P swxk GC QL 88 vandyq
o+ —) c xxx 08 L3 0¢ vu2ydoprdory
woiox L1 sork @ QL 1@ 0421d02700)
09 =t a7y 6L Doquia)100)
, = s ¥ 88 xox T°CT 98 g 8L DPIUYIDLT
11 m 300Y00b62%) 0
o |
9=N 0L=N 8% =N SL=N GOT =N 66 = N
(8¢6T * e (861 s
LLVINIZLS Y SS| (9L6T ‘SsAIY) SRR ‘HSOdTV, ; (¢861 ‘NozmsIq) (Apngs Juosord) dnoi§ onreuresk
URTURNIIT) qTao HOTEN ) ‘OMNISOYTE J) SO UIR)LIg 1BOIY) dANO B e
RISSNIJ (SR adan ouTRIN ) a880
(N) sordewres jo oN pue Apnjs jo 00®[J

90WOLINOY0 JO s00v[d snolreA UL SYooUUN( IOIYO JO Pooj Jo sordwes ur swsrueSio jo sdnoiS urew jo Lowenbery eSejueorog

IXX °I9%L




150

animals, namely, the Arachwida, Diptera, Lepidoptera and Gastropoda were
present in its food, showing similar frequencies, indicates that there is a kind
of constant trend in the food composition (Table XXI). Seeds also constituted
constant food components, but all the authors agree that they were of no
nourishing significance. The role of seeds was rather their presence as hard
parts, for they were not digested by chicks (BISHTON, 1985). A comparison
of the present results with those of an analysis of faeces made by BISHTON
(1985) shows that most of the invertebrate groups oceurred at similar frequencies
(Table XXI); there were however some differences: the coleopteran remains
were relatively often found in the faces, whereas there were no traces of the
Collembola and Homoptera. These differences were probably due to their various
degrees of availability. The bodies of the Collembola and Homoptera have very
few chitinous parts and could be digested nearly wholly (except for the hardly
perceptible claws). Therefore I think that the percentage occurrence of the
COoleoptera in the food was much smaller than might be judged from the analysis
of the faeces; this opinion is also supported by the fact that all the results of
analyses of the food obtained with the use of neck rings show a small proportion
of these insects (cf. Table XXI). The absence of the collembolan remains from
the faeces may be closely connected with the dependence of their occurrence
upon the dampness of the habitat: in a dry habitat and in dry spells during
the year there may have been no springtails on the litter (SZEPTYCKI, pers. -
comm.). This is very probably why the springtails either occurred in the food
very abundantly or were completely absent from it (Table XXI). Probably,
wherever they occurred they were readily taken by Dunnocks and so were
aphides (whose occurrence was dependent upon the presence of host plants).
Other insects willingly eaten by Dunnocks were the Diptera, which has also
been stated by BIsETON (1985) and PETRUSENKO and TALPOSH (1985). The
equally high proportion of dipterans was found only by BOSENBERG (1964)
in the food of Ficedula hypoleuca, whereas in other birds foraging in forest it
was markedly lower (PrriFER and KEIL, 1959; MACKOWICZ, 1970; KACZMAREK
et al., 1981). The Dunnocks brought dipterans at various times of the day
(I collected food samples from 08.40 to 18.45) and not only in the morning
and in the evening as suggested by Bisaron (1985). The high proportion of
dipterans in the food was the more striking, because the Dunnock foraged on
the ground. This besides may evidence a great specialization of these birds
in catching insects resting on plants. Collection of insects resting on plants was
also suggested by PerruseNko and TAreosm (1985), who analysed the food
of the Dunnock in respect of the 24-hour activity cycle of the insects.

4.7. Development of young

Several dozen minutes after hatching the chicks began to receive food. As

a result, their body-weight increased from the first day of life onwards and
uring their 11-day stay in the nest it grew by about 7 times, from about 2 to
about 16 g (Fig. 5). The growth of the young in the hestling period can be
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divided into 3 stages: the period of postembryonic growth lasting for the first
three days of life, in which the yolk derived from the egg was being absorbed,
the chicks were fed more rarely than in the following periods and the body-
-weight increased to be twice as great; the period of rapid growth, from the 3rd
to the Tth day of life, in which the young were fed more irequently and they
reached the weight eight times as high as that they had had on the day of
hatehing; and the period of slow growth and in some cases a slight loss of body-
weight of the young during the last two days of their stay in the nest, when
they were fed also frequently. Departing from the nest on the 11th day after
hatehing, the young reached about 779%, of the body-weight of adult birds,
their weight averaging 16 g against the mean weight of adults of 20.7 g (in
spring and autumn). The differences in body-size and weight between particular
chicks of a brood at the end of the nestling period were distinct, for they
differed in age by 1, exceptionally 2 days. These differences persisted up to the
end of their stay in the nest (Fig. 6a, b). Food deprivation for about 2—3 hours
during a day-and-night period did not affect the growth rate of the body-weight
until the third day after the break in feeding (e.g. after the use of a neck ring).
The young were however capable of making up this loss: the chicks which had
compression rings put on on the 6th day of life, as early as the 10th day reached
the body-weight similar to or even somewhat higher than the mean weight
obtained for the chicks which had had no breaks in feeding (Fig. 6¢). The
appearance of the young also changes in the nestling period. These morphological
changes and some forms of behaviour are as follows:

Day of hatching (1st day of life). Chicks blind, their backs, heads and wings
covered with wet and stuck-together ashen-gray down. Skin over whole body
yellow-orange-pink exeept places where the down feathers grew and the eyelids,
which were also ashen-gray. Bill yellow-brown on outer side, with lighter egg-
-tooth on mandible and shields of external nostrils. White skin folds at the edges
of the bill, well seen whether the bill was open or shut. The inside of the bill
was orange, with three back spots on the tongue, one on its tip and two at its
base (Plate VII).

2nd day of life. Skin somewhat lighter in colour. Down feathers diy, about
12 mm long. The young formed a pyramid in the nest, their heads being turned
towards the centre.

3rd day of life. Further growth of body, consiting in its lengthening of the
trunk, wings, legs and head.

4th day of life. The remiges began to erupt, their pinfeathers being up to
2 mm long, averaging 0.5 mm, in some chicks. Some chicks, besides, changed
their position and lay with their heads turned towards the edge of the nest.

5th day of life. The dark spot on the tip of the tongue disappeared in some
chicks, about 509, of them began to see. The pinfeathers of the remiges were
1 to 7 mm long (mostly 2—3 mm). The dorsal pinfeathers appeared, reaching
a length of 2.5 mm. The young moved their heads from under the sitting female
and began to utter begging voices at feeding.
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6th day of life. All the young saw. Remex pinfeathers 2—12 mm long,
most frequently 6—10 mm. Back, belly and flanks covered with pinfeathers,
which began to burst. Two or 3 chicks in 10 had the pinfeathers bhurst open
already, with the feathers growing out of them: brown on the back, rusty on
the belly and yellow on the flanks of the body. On the same day the retrices
began to grow and reached a length of 0.5—2 mm.

7th day of life. The remex pinfeathers were 8—15 mm long, in some chicks
they began to burst. The pinfeathers on the back, flanks and belly were open
and most of them ended with vanes, about 1 mm and sometimes up to 3 mm
long. In most chicks the retrices were still at the stage of pinfeathers 1—2 mm
long. The specimens whose retrices began to grow on the previous day, had
already tails in the form of burst pinfeathers reaching 4 mm in length. The
chicks with their feathers best developed, while sitting in the nest, gave the
impression of being already fledged.

8th day of life. Some chicks still had pinfeathers (remiges) on the wings,
In most of them however the pinfeathers were burs open. Some remiges were
ended with vanes, 1 to 5 mm long. Only a small number of chicks had their
feathers on the back, flanks and belly in the form of pins. In most chicks the
body was covered with feathers the vanes of which were 2—3 mm long. The
retrices were 2—10 mm in length, the longest ones with vanes.

9th day of life. Remiges, up to 25 mm long, with vanes (only about 49,
of the chicks had them still in the form of pins). Body (back, flanks and belly)
covered with well-developed feathers. Retrices, 5—10 mm long, either as opened
pinfeather or with vanes up to 2 mm in length. It was not until that day that
pinfeathers began to grow on the head. The nestlings began to prune the feathers
by the themselves, stretched their wings and flapped them.

10th day of life. The remiges reached a length of 40 mm, the retrices 10—
13 mm; pinfeathers were present only on the frons.

11th day of life. The young with tails more than 10 mm long began to
fly out of the nest, often following the calls of the adult birds (especially when
the nest was situated rather high), whereas the non-volant chicks went out
(of the nests placed low above the ground). After leaving the nest, the young
were fed by the adult birds on the ground and they never returned to them,
though they stayed in its vicinity. For instance, on of the young observed
returned to stay overnight close to the nest, settling down for sleep on twigs
almost just under the nest, although it was placed hardly a dozen centimetres
or so above the ground and it would not have been specially difficult for the
chick to get into it.

12th day of life. The chicks that had not flown out of the nest on the previous
day were leaving it.

The shape of the growth curve for the chicks in ONP resembles that for
Dunnocks fed by two parental birds in Great Britain (BIRKHEAD, 1981). In
both cases a period of rapid growth is followed by a sethback in the growth
of the body-weight in the last days of the nestling period. There was however
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a difference in the growth of the chicks: the birds weighed by BIRKHEAD (1931)
reached the body-weight of the adult birds at the time of their departure from
the nest, whereas the young from ONP, when leaving the nest, were lighter
than adult birds by about 23 %. This may have been due to the fact that young
Dunnocks of ONP left the nests earlier, whereas, according to some authors,
these birds stay in the nest for 12—14 and even 15 days (STETNFATT, 1938;
SzozepSKT and Kozrowskr, 1953; MAKATSCH, 1959; WITHERBY in HAARTMAN,
1975; SCHIFTER, 1970; READE and HOSKING, 1977; HARRISON, 1975; AICHHORN,
in GLurz and BAUER 1985, Hubuc et al., 1983). On the other hand, however,
the quick growth of the plumage, similar to that observed by ArcHHORN (in
Grurz and BAUER, 1985). and much quicker than the growth described by
HerNroTH and HEINROTH (1966), according to whom, the 9-day-old chicks had
only burst pinfaethers and their body was wholly unfledged, would indicate
that the inspections of the nest did not exert a harmful influence on the de-
velopment of the young. At the same time the decrease in the body-weight
found in chicks in many species of the passerine birds before their leaving the
nest (RICKLEFS, 1968a; O’CoxNOR, 1975, and others) and also the phenomenon
of chicks of some species departing from the nest before reaching the weight
of adult birds (RICKLEFs, 1968b; KRUGER, 1982, and others) suggest that the
growth of the chicks under study proceeded normally. The differences in the
growth and development of young Dunnocks from ONP in relation to those
presented by BIRKHEAD (1981) and HEINROTH and HEINROTH (1966) show
that the growth and development of chicks may take a varied course and the
data presented in this paper may be characteristic of the population inhabiting
the territory of Poland, which is confirmed by the observations made by
KRZYWINSKI (1965).

5. Breeding success

The logses of eggs and those of chicks at particular stages of nestling period
and the results of calculations of the breeding success carried out separately
for the Dunnocks from ONP and on the basis of the data obtained from the
Nest and Breeding Index Cards of Wroctaw University are presented in Table
XXIL It shows that the cumulative number of eggs and chicks destroyed by
predators forms 53.8%, (ONT) or 55.5% (Index Cards) of the eggs laid and that
of the young flying from the nest only 33.3% (ONP) or 39.1% (Index Cards)
of them. The numbers of unproductive eggs were also similar. The unfertilized
eggs and those with dead embryos formed together about 10 %. The young
that did not live to leave the nest but had not been killed by predators consti-
tuted the smallest losses, which formed 4.8% (ONP) or 2.79% (Index Cards)
of the young hatched or, respectively, 3% and 1.29% of the eggs laid. It is
noteworthy that there is no convineing evidence the broods were lost owing
to unfavourable weather conditions, for, as I have observed, even a heavy
downpour did not affect the behaviour of the female brooding or feeding the
young in a visible manner.
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In the nests in which the number of eggs and young was recorded during
the two years of investigation carried out in ONP (1977—1978). the losses of
eggs were smaller than in materials collected at random from all over Poland
for a much longer period (1968—1983). The losses of chicks were greater in
ONP in the analogous periods. In consequence, the losses caused by predators
were almost the same in ONP as in the whole territory of Poland; otherwise,
if the predators did not manage to destroy enough eggs, they later made up
arrears by killing chicks (The greater losses in the broods of Dunnocks in ONP
during the nestling period found in the two years of study were possibly con-
nected with the activity of other predators in that period, e.g. the squirrels,
which were more numercus than in other years).

It can be seen from Table XXITI that there is a great difference in the number
of reduced eggs according to the fact whether the basis for calculation included
the nests with the numbers of eggs known or all the destroyed nests that had
contained eggs (the difference comes to about 23.59%). It arose from the fact
that some eggs had been destroyed before the first inspection of the nest and so
were not at first used in the calculations based on the number of eggs laid.
When such nests, found with the fragmentary shells of broken eggs in them,
were taken into consideration, it appeared that the losses caused by predators
were greater than the figures obtained from the calculations based on the broods
observed. In the material covered by the Index Cards all the nests found with
the eggs already destroyed have been omitted and, as a result, the value obtained
for the breeding success on the basis of the Index Cards seems to be too high.
The breeding success may be also somewhat overestimated, if only the nests
with the shells of broken eggs have been used in calculations. At frequent
vigits to the nests I observed that a certain number of broods had been eliminated
after the laying of 1—2 eggs or just after the hatching of chicks. The contents
of the nest disappeared ccmpletely during a day or a night, although the structure
of the nest remained undamaged. Such predators as squirrels, jays penetrating
the area closely and wood mice, were probably responsible for the disappearance
of the brood (in one of the nests watched till dark the contents disappeared
during the night — at dawn it was already empty). Such nests, looking as if
newly built, had already fallen a prey to predation. Assuming that all the
empty nests had been destroyed by predators, I calculated the breeding suceess
for ONP, adjusted to one nest built (Table XXTII).

Assuming that the mean clutch in ONP was 5.14 eggs per nest, I subtracted
the mean number of unproductive eggs and that of chicks lost in the nest and
obtained the mean number of chicks flying from the nest, equal to 1.21 chicks
per nest built or 29.5%, of the full clutch. On the assumption that in the re-
maining territory of Poland the percentage of nests destroyed before the first
inspection was similar to that in ONP, I calculated the presumable breeding
success for the Polish population of Dunnocks; it is about 1.13 chicks per nest
built.
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The above-presented breeding success of Dunnocks, calculated for the study
area and the whole territory of Poland, was the lowest of the values so far given
from different places of its occurrence.

The number of chicks departing calculated for 1 nest built or for the number
of eggs laid obtained for ONP is half the number for Czechoslovakia (Hupuc
et al. 1983). Seeing that the configuration of these two regions, the stands of
trees and the Dunnock’s ethology in them are similar, it is hard to explain

Table XXIII

Breeding success of Dunnocks in ONP calculated for one nest built

| No of nests 9,
Nests built 98 100
Nests empty, given up, with
destroyed eggs 59 60.2
Nests with chicks hatched 39 39.8
Chicks destroyed by predators 13 13.3
Total of nests eliminated T 73.5
Effective nests . 26 26.5

this difference (in Czechoslovakia the Dunnock is also a wood bird which flies
away for winter and is mest numerous in the mountaing). The breeding success
of the Dunnock in Poland was also somewhat lower from that found for the birds
living in Great Britain, where it was about 1.5 chicks per nest (calculated
on the basis of the data from the papers by Sxow, MAYER-GROSS, 1967; BIRK-
HEAD, 1981; and Snxow and Sxow, 1982). A comparison of the reductions of
Dunnocks at particular stages of the nestling period in Great Britain and
Poland shows that in Poland, especially in ONP, much more nests were de-
stroyed by predators, whereas in Great Britain more nests were effective,
i.e. from which at least one chick flew off. The larger number of nests destroyed
by predators in ONP than in Great Britain may be associated with the greater
pressure of predators on the birds in more primitive environments than in those
altered by man, which has been found by WESOLOWSKI (1985).

The number of effective nests of the Dunnock in the territory of Poland,
expressed as the percentage of the nests built was similar to that of other species
of birds building open nests, like the Hawfinch Coccothraustes coccothraustes
(Kritaur, 1982), Willow Warbler Phylloscopus sibilatriz (WESOLOWSKI, 1985)
and other (MROCZKIEWICZ, 1974). At the same time, the percentage of effective
nests was considerably higher in hole-nesting birds, e.g. sparrows Passer do-
mesticus and Passer montanus (MACKOWICZ et al., 1970), House Martin Deli-
chon wrbica (HUND and PRINZINGER, 1979) and Tree Creeper Certhia familiaris
(Loury, 1979). Consequently, the losses of nests of the open-nesting birds
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were higher than those of the hole-nesting ones and did not depend on the height
above the ground at which the nest was situated (Willow Warbler build their
nests on the ground, Dunnocks about 1 m above it and 759, of the nests of
Hawfinches were placed at a height of 1—6 m).

The small difference in breeding success between the British and the Polish
population, although the reduction of nests was smaller in Great Britain, was
caused, among other things, by a relatively high percentage of unfertilized
eggs, 16—209, (SNxow and Sxow, 1982) or 11—16 %, acc. to the data of BTO
(Swow and Swow, 1982), or there was at least one unfertilized egg in very
other nest, i.e. 1 or more in 13 eggs laid (ace. to BIRKHEAD’S data, 1981). The
larger number of unfertilized eggs in Great Britain would indicate that the
formation of “families” consisting of more parental birds than a femal and
a male has an unfavourable influerce on the fertility of the eggs. I should
therefore accord with BIRKHEAD’S (1981) opinion that the broods of mono-
gamous families are more effective.
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STRESZCZENIE

Obserwacje zbierano w latach 1974—1986 w okresie od konca marca do
poezgtku sierpnia. Lgeznie dotyczg one 148 gmniazd. Przy 12 gniazdach pro-
wadzono obserwacje lacznie podezas 270 godzin w bezpofrednim sgsiedztwie
gniazda w okresie wysiadywania jaj i karmienia pisklat. Szczegblowe pomiary
i opisy 52 pisklat z 13 gniazd dostarczyly materialu do okreflenia tempa ich
wzrostu i rozwoju, a od pisklat z b innych gniazd pobrano 138 poreji pokarmu,
ktére pozwolily na analize pozywienia pokrzywnic w okresie gniazdowym.
Précz materialu z Ojcowskiego Parku Narodowego wykorzystano materiaty
pochodzgce z catej Polski, z Kartoteki Gniazd i Legéw Uniwersytetu Wroctaw-
skiego (141 kart), oraz z Kartoteki Gniazd Zakladu Zoologii Systematyczne]
i Do$wiadezalnej PAN w Krakowie (17 kart spoza OPN), a takze obserwacje
wlasne pochodzgce z terenu Polskich Karpat.

Ptaki przylatywaly na teren pézniejszego gniezdzenia si¢ z koricem marca
lub na poczatku kwietnia. W latach duzej liczebnosci (1974—1978) terytorium
jednej pary obejmowalo okolo 1 ha; po spadku liczebnogei w latach nastepnych
(1979—1986) na pare legows ptakéw przypadato 2,5—3 ha lasu. Do budowy
gniazda cze$¢ pokrzywnic przystepowala w drugiej polowie kwietnia, a po-
zostate ptaki w pierwszej polowie maja. Budowa gniazda trwala kilka (3—7)
dni, po czym do gotowych gniazd skladane byly jaja. Terminy przystepowania
do legéw w OPN i na terenie calej Polski przedstawiono w tab. I. Trzecia de-
kada kwietnia, pierwsza i druga dekada maja oraz pierwsza i druga dekada
czerwea byly terminami I i IT legu; jaja znoszone w pozostalych okresach na-
lezaly do legéw powtarzanych. Istnieje zaleino§é miedzy terminem przyste-
powania do legéw przez pokrzywnice a przebiegiem izotermy +5°C na kon-
tynencie europejskim (rye. 1).

Liezba jaj w pelnym zniesieniu wahata si¢ od 2 do 6 (tab. II); najwieksze
Zniesienia, mialy pokrzywnice w czerwecu, a najmniejsze w lipeu (tab. ILI).
Wielko§¢ znoszonych jaj wahala sie w granicach: diugosé 17,4—21,0 mm,
a szeroko$é 13,8—15,56 mm (Srednie wymiary: 19,56 X 14,71 mm). Ciezar §wiezo
zniesionych jaj wahat sie od 1,78 do 2,60 g (§redni ciezar — 2,17 g). Jaja na-
lezgce do jednego zniesienia czesto réznily sie miedzy soba zaréwno pod wzgle-
dem wielkogei, jak i ciezaru. Ciezar jaj spadal w miare uplywu czasu wysia-
dywania, Igcznie o okolo 169, poczatkowego ciezaru (rye. 2). W kilku gniazdach
Stwierdzono zwiekszanie rozmiaréw oraz ciezaru u kolejno znoszonych jaj
(tab. IV). Ciezar i rozmiary jaj znoszonych przez pokrzywunice w OPN nie od-
biegaja od wartosei podawanych z calego arealu wystepowania (tab. V). Jaja
Znoszone byly w odstepach okolo 24 godzin i po zniesieniu przedostatniego
Samica rozpoczynala wysiadywanie. Przerwy w wysiadywaniu trwaty od 1 do
50 minut; podezas klucia ilogé przerw w wysiadywaniu byla wigksza, ale réwno-
Czefmie krGtszy czas nieobecnosci samicy na gniezdzie (ryc. 3). Nie zaobser-
Wowano zmiany czasu przebywania samicy na gniezdzie w zaleznosci od pory

dnia, réwnies brak duzego wplywu warunkéw atmosferycznych na aktywnosé
11*
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wysiadywania (rye. 3). Podezas wysiadywania jaj samiec przebywal w odleglosei
kilku do kilkunastu metréw od gniazda, wyjatkowo tylko ogrzewal gniazdo
przez krotki czas (kilka do kilkudziesieciu minut w ciagu doby). Inkubacja
trwala 12—13 dni; piskleta kluly sie nieréwnoczesnie, przewaznie jedno piskle
klulo sie dopiero nastepnego dnia. Piskleta w gniezdzie byly ogrzewane przez
samice (tab. VI).

Karmienie pisklgt rozpoczynato sie niedlugo po ich wykluciu. Piskleta
mlodsze otrzymywaly pokarm rzadziej niz piskleta starsze (tab. VII, rye. 4),
a w legach liczniejszych przewaznie na jedno piskle przypadala mniejsza ilogé
przylotéw ptakéw rodzicielskich z pokarmem niz w legach mniej licznych
(tab. VII). Pokarm przynosily obydwa ptaki rodzicielskie (tab. VII) karmige
zwykle bezposrednio piskleta. Pokarm otrzymywato 1, 2 lub 3 piskleta podezas
przylotu ptaka dorostego z pokarmem. Nie stwierdzono wiekszej zalezno§ei
czestotliwodel karmienia od warunkéw atmosferycznych panujaeych w ciagu
dnia (tab. VIII), ani tez od pory dnia (ryc. 5).

Obydwa ptaki rodzicielskie utrzymywaly gniazdo w nalezytym stanie,
z tym ze poprawianie konstrukeji gniazda, dziobanie w nim, usuwanie przed-
miotéw, ktére znalazly sie w gniezdzie, a takze prawdopodobnie usuwanie
pasozytéw wykonywala wylgeznie samica. Czestotliwo$é dziobania samicy
w gnieZdzie zmniejszata sie wraz z wiekiem pisklat (tab. IX). Réwny podziat
obowigzkéw miedzy samicg a samecem panowat przy usuwaniu katu. Woreczki
z katem ptaki doroste poczatkowo zjadaty, w miare wzrostu pisklat kat byt coraz
czeSeiej wynoszony poza gniazdo (tab. X). Piskleta wydalaly kat z Srednig cze-
stotliwo$cig 0,74 porcji przez piskle w ciggu godziny; czestotliwo§é oddawania
kalu przez piskleta zwiekszala sie nieznacznie z wiekiem pisklat (tab. X).

Dorosle pokrzywnice pokarm dla pisklat zbieraly na ziemi, §cidtee, rofli-
nach runa lub tez na lezgcych galeziach. Zaréwno porcja pokarmu przyniesiona
jak 1 otrzymana przez piskle skladaly sie od kilku do kilkudziesieciu kompo-
nentéw (tab. XI i XII). Pokarm pisklat byl urozmaicony. Giéwnymi sktadnikami
pokarmu byly pajeczaki Arachnida, skoczogonki Collembola, muchowki Diptera
i pluskwiaki rownoskrzydle Homoptera. Statymi sktadnikami pokarmu, lecz wy-
stepujacymi w malych ilosciach byly chrzaszeze Coleopiera, motyle Lepidopiera
i glimaki Gastropoda (tab. XIII). Dokladniejszg analize skladu gatunkowego
niektérych grup organizméw wchodzacych w sklad pokarmu przedstawiono
w tabelach XIV—XX. Poréwnujac sktad pokarmu pokrzywnic z réznych miejsc
ich wystepowania (tab. XXI) stwierdzono, ze cecha charakterystyczng dla
gatunku moze by¢ podobna frekwencja wystepowania w pokarmie wymienio-
nych wyzej grup bezkregoweow oraz nie spotykana u innych gatunkéw ptakow
wréblowatych zawarto$é jednej poreji, w sklad ktérej wehodzi do kilkudziesigeiu
jednostek taksonomicznych bezkregoweow.

W rozwoju pisklagt wyrézni¢ mozna 3 okresy: wzrostu postembrionalnego
(3 pierwsze dni zycia), szybkiego (do 7 dnia zycia) i wolnego wzrostu, a nawet
nieznacznego spadku ciezaru ciata podezas ostatnich dwoéch dni przebywania
w gniezdzie. Pisklgta opuszczajace gniazdo osiagaly okolo 779, ciezaru osobni-
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kéw doroslych (rye. 5, 6a, 6b). Przerwy w karmieniu odbijaly sie niekorzystnie
na tempie przyrostu ciezaru ciata dopiero na trzeci dzien; piskleta jednak byty
zdolne niedobér ten uzupemié w krétkim czasie (rye. 6¢). Swiezo wyklute
piskleta mialy cialo pokryte ciemnopopielatym puchem. Lotki u pisklat za-
czynaly wyrzynaé sie w 4 dniu ich zycia, patki piér grzbietowych, brzucha i bo-
kéw ciata 5 dnia, ogona — 6 dnia zycia. Najpézniej, bo dopiero 9 dnia, zaczy-
naty wyrzynaé¢ sie patki na eczole. Palki zaczynaly pekaé i piéra byly zakon-
czone chorggiewkami w dwa dni pézniej. Piskletom pekaly powieki i zaczynaly
one widzie¢ 5 lub 6 dnia zycia. Piskleta opuszezaty gniazdo 11 lub 12 dnia po
wykluciu. Okolo polowa legéw byla niszezona przez drapiezniki (séjki, wie-
wiorki, myszy) w okresie znoszenia lub inkubacji jaj, a dalsze 159, gniazd pa-
dato lupem drapieznikéw juz po wykluciu sie pisklat. Na 100 zniesionych jaj
okolo 10 bylo niezaplodnionych lub zarodki obumieraly przed wykluciem.
Najmniej, bo tylko 2—3, piskleta (na 100 zniesionych jaj) ginely w gniezdzie
nie przezywajac do wylotu z innych powodéw niz drapieznictwo (tab. XXII).
W Ojeowskim Paku Narodowym tylko 26,59, gniazd bylo efektywnych, tj.
wylecialo z nich co najmniej jedno piskle (tab. XXIII), a z jednego zatozonego
gniazda przecigtnie wylatywalo 1,21 pisklat, tj. 23,59, pelmego zniesienia.
W Polsce na jedno zalozone gniazdo pokrzywnice wychowuja prawdopodobnie
1,13 pisklyt.
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Plate V

Phot. 1. The nest built in the place of the last-year nest

Phot. 2. An incubating female
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Phot. 2
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Plate VI

Phot. 3. 2-day-old nestlings and egg in the nest
Phot. 4. A female Dunnock feeding a nestlings
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Phot. 4
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Plate VII

The development of the nestlings. The figures indicate the age of nestlings
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