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The degree to which nest boxes were utilized by starlings depended on the way they
were put up and the period over which a given colony had existed. Females in their second
summer and older ones took part in breeding; the percentage of young females depended
on the period over which a colony had existed and not on the number of free nest boxes.
The studied population had only one brood a year. The synchronisation of the beginning of
breeding by particular females was very great. The period of egg-laying was divided into two
parts: the basic period and the supplementary one. The basic period, when over 809% of
eggs was laid in a given year, was relatively short and the intensity of egg-laying was high.
Females laying their first clutches in a given year laid in that period. The supplementary
period was relatively long and the intensity of egg-laying was low. In that period delayed
clutehes were laid and replacement clutches after the loss of the first ones. The young females
laid eggs on average 1.5 day later than the old ones. In the basic period the mean size of a
clutch was 4.8 eggs. It was smaller for young females than for older ones and it decreased
towards the end of the breeding season. In the basic period the mean number of nestlings
hatched in one nest was 4.3, whereas the number of fledged young was 3.4 and 3.8 (in different
years).

M. Gromadzki, Ornithological Station, Institute of Zoology, Polish Academy of Sciences,
80-680 Gdansk 40, Poland.

Pasmuoxenue cksopua Sturnus vulgaris pa Bucrmuuckmx JKynapax.

Crenens HCHOJIL30BAHHA CKBOPLAMH CKBOPEYHHMKOB 3aBHCHT OT TOrO, KaK OHH Da3BemICHEl ¥ OT
BO3pacTa KosoHAH. K pa3MHOKEHHIO MPHCTYNAIOT CAMKH HAa BTOPOM KaJICHIADHOM rOJly KH3HH M CTap-
LIMe: KONHYECTBO MOJOBIX CAMOK 3aBHCHT OT BO3pacTa KOJOHHH, a He OT KOJMYeCTBa CBOOOIHBIX CKBO-
peunukoB. MccieoBanHas MOy IANMA BEIBOJUT TOJBKO OIMH BHIBOZOK B roj. CHHXpOHM3AUHA B NPHCTY-
SUICHHE X Da3’MHOXCHHIO OYEHb 3HAYMTE/IbHA MEXIY OTHEIbHBIMH caMkamu. IlepHon OTKIaIbIBAHHA
IEI] MOXHO Da3fielHTh HA (BE YACTH: OCHOBHOM MEPHOJ H MEPHOJ JONONHHTENbHbI. Ha nmpoTskerun
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196 M. Gromadzki 2

OCHOBHOTO NEpHOJIa NTHUBI OTKIAAABIBAIOT cBhime 80%, sSMIl B HAHHOM IOy, MEPHOJ 3TOT OTJIHYAETCH
KOMIIAKTHOCTHIO BO BPEMEHH M BBICOKOH HHTEHCHBHOCTBIO OTKJIAJKH sHIL. B 3TOT nmepuoj cHOCAT siua
BCE CAMKH OTK/JIAZBIBAIOIIHE CBOH IepBbIe KJIAJEH B JAAHHOM rojy. JIONOJHHTEJbHBIH NEPHO] OTHOCH-
TeJNBHO PACTAHYTHIM, AHTEHCHBHOCTH OTKJIAJKH SIMIl HEBHICOKAs. B 3TOT nepMoi NMpOHMCXOJAT 3amo3ja-
JIbl€ KJIAIKH H IOBTOPHEIE, [OC/e MOTepH nepsbiX. MoJojisie CAMKH OTKJIAALIBAIOT sila B CPEIHEM Ha
1.5 jpas nosxe crapumx. CpeaHss BeJHYMHA KJAJKH B OCHOBHOM nepuoje cocrasiser 4.8 siiua. Benn-
YHHA 3Ta MEHBIIE ¥ MOJIOZBIX CAMOK, a TAKXKe YMEHBIIACTCA C TeYeHHEeM I'He3IOBOro mepuopa. Cpezxmee
YUCIIO BBUIYNHMBIIMXCS NTEHIOB COCTaBaseT 4.3 Ha O/HO rHE3/I0 B OCHOBHOM TIEPHOZE, @ YHCJIO OTEHLOB,
noxkmmaomux ree3no 3.4 um 3.8 (B pasHele rojpr).

INTRODUCTION

It has been the objective of the present paper to study certain aspects of the
reproduction of the starling in Zulawy Wiflane (Vistula Delta Lowland),
particulary the age structure of females taking part in reproduction, the process
of egg-laying, clutch sizes and also the success of breeding and hatching.

This paper is one of the studies in a series devoted to investigations on the
significance of the starling in agrocoenoses in Zulawy Wislane*. The material
for this study was collected in 1971-1974.

Determining the part a given animal population plays in a definite biolo-
gical system must be preceded by a study of the structure of this population,
and reproduction is an important element of that. When estimating reproduction
it is essential to know not only the number of offspring of a female, but also the
age at which females begin to reproduce (TROJAN 1975).

Population parameters connected with the reproduction of birds demonstra-
te variability according to geographical and ecological factors (Kromp 1970,
IMvMELMANN 1971) and values of these parameters recorded for one population
should not be generalized to others. This study was undertaken because the
reproduction of a starling population inhabiting northern Poland had not been
investigated before.

DESCRIPTION OF THE AREA

The investigations involved an area (18°35'E-19°28'E; 54°00'N-54°21'N)
gituated near the mouth of the Vistula River and, from the north, bordering
the Gulf of Gdansk. Map 1 shows a schematic drafting of the area; there are
marked nest box colonies where observations have been carried out. Most of the
material has been collected in Zulawy Wilane; only the following colonies have
been situated outside this area: 13, 14 and 18 (Pojezierze Kaszubskie) and 15
(Pojezierze Starogardzkie).

Zulawy Wiklane are a flat, alluvial plains situated not much above sea

* This investigation has been carried out within a PAS project called “Significance of
birds in agrocoenoses”.
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3 Reproduction of the starling 197

level. The highest point is 11 m above sea level and depressions cover 28 %,
of the area; 479 of the area lies from 0 to 5 m above sea level. The soils are
mainly muds, peat soils and peat muds. The whole area is covered by a network
of numerous rivers, old river-beds, drain canals and ditches — water usually
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Map 1. Schematic outline of the study area with marked nest box colonies where the in-
vestigations have been carried out. The numbers of colonies correspond to those given in
Table 1.

constitutes 4-7 % of the whole area. From the north Zulawy Wiflane are borde-
red by a belt of dune hills, from several metres to 2 km wide and from several
to 30 m high. This area is mostly covered with a forest and is called Mierzeja
Wiglana. The remaining part of Zulawy Wiflane is practically without any
forest — outside Mierzeja Wiglana this type of covering occupies only 0.6 %
of the whole territory. Most part of Zulawy Wiglane is arable land (on the ave-
rage 779, of the area) with a large percentage occupied by grasslands.

Pojezierze Kaszubskie is situated 140-330 m above sea level and average
heights reach 100-150 m. The area is covered by post-glacial formations, with
numerous lakes and rivers. Soils are highly differentiated. Forests cover about
45 9, of the territory, the remaining part is mainly arable land.
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Table 1. Characteristic of the colonies of nest boxes where observations have been carried out.

No Name l?ate of erec- | Number | Distances between Habitat Inspections
ting a colony | of boxes boxes
1 | Gérki Stacja autumn 1970 50 gsome — several m | edge of a hamlet and a dune pine-wood; | repeated
150 m from a river-bed
2 | Gorki Las autumn 1970 108 some — 50 m edge of (to 200 m into) a dune pine-wood; | repeated
winter 1972 37 from N it borders two lakes, large areas of
reeds, damp
3 | Gérki Osada spring 1972 32 geveral — several buildings of the hamlet; neighbourhood as | repeated
hundred m of colony 1
4 | Grabina Zame- | gpring 1972 50 some — several m State-owned Farm buildings and] the park | repeated
czek adjoining them; surrounded by cropfields
5 | Krzywe Kolo spring 1972 50 15 m an avenue along a busy road}with pastures | 1972 — re-
and cropfields all around peated, fol-
lowing years
— once or
twice
6 | Lendowo spring 1971 100 2-4 m single belt of trees surrounding an orchard; | repeated
pastures and cropfields all around
7 | Lendowo Droga | spring 1971 50 15m an avenue along a busy road; cropfields all | repeated
around
8 | Leszkowy spring 1972 40 several — several buildings of the village, surrounded by crop- | once or twice
| hundred m fields
9 | Pastwa spring 1972 6 several — several buildings of the village, surrounded by crop- | once or twice
i hundred m fields
10 | Przegalina spring 1972 75 some — several in groups of 25-30 nest boxes near buildings | 1972 — re-
dozen m and in trees on the Dead Vistula; pastures | peated in
and cropfields all around other years —
once or twice
http://rcin.org.pl
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11

12

13

14

15

16

17

18

Sobieszewo Las
Sobieszewo

Osada
Sobowidz Las

Sobowidz Droga

Szpegawsk
Swierznica

Wieniee

Zelistawki

spring 1972
spring 1972

spring 1972

spring 1972

spring 1972
spring 1973

spring 1972

winter 1971
180 boxes
removed in
autumn 1973

| spring ‘1972

59

107

50

50

30
30
50

200

45

gome — 30 m

some — several
hundred m

some — several
dozen m

15 m

several dozen —
several hundred m

several dozen —
gseveral hundred m

several m

several — several
dozen m

in groups of 3-20 nest boxes at the edges of
the forest, pastures and cropfields

buildings of the hamlet, of detached-house
nature

edge of the mixed forest, cropfields and pas-
tures

an avenue along a busy road; cropfields all
around

buildings of the village, cropfields and road-
side trees; pastures and cropfields all around

buildings of the village, roadside trees, single
trees in cropfields; cropfields all around

in groups of 25-30 nest boxes: near buildings
of the State-owned Farm, trees in the park
adjoining them and in cropfields; sandy
waste-land all around; at a distance ¢. 100 m
from pastures and cropfields

park near the buildings of the State-owned
Farm, roadside trees; cropfields all around

repeated
repeated

1972 — re-
peated, in
other years —
once or twice
1972 — re-
peated, in
other years —
once or twice

once or twice

once or twice

repeated

1972 — re-
peated, in
other years —
once or twice
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200 M. Gromadzki 6

Pojezierze Starogardzkie is also a post-glacial area, but it is situated lower
and has a less rugged surface. Forests cover ¢. 30 9, of the territory.

The climate of the study area is varied and is strongly influenced by the
sea. Spring is late and cool. A great changeability of the weather, both overnight
and from year to year, is characteristic of the area. Relative humidity is high.
Strong, cold north and north-westerly winds very often blow. Temperature
variations depend on the distance from the sea. The annual precipitation is
550 mm on average. The above data have been taken from collective studies
edited by MoNIAK (1974) and AUGUSTOWSKI (1976).

Table 1 presents characteristics of the nest box colonies in which observa-
tiors have been carried out.

METHODS AND DATA

Observations on the course of hatching involved nests built by starlings
in nest boxes. Nest boxes were fixed to trees, at 3.5-4 m, with the entrance
facing the east or south-east.

Collecting data in the field. Observations were carried out by means
of examinations of nest boxes, usually in the early morning. After a cautious
lifting of a side of a box it was checked whether there was a bird there. If no
incubating bird was there, the box was opened and its contents inspected. The
number of eggs was recorded (and, if possible, whether they were cold or warm)
together with the number of alive and dead nestlings.

If there was a bird in the nest, the box was carefully shut and then: a) in
1971 the observer waited until the bird left the nest sometimes making it leave
by tapping on the tree trunk; b) in the following years the observer carefully
withdrew without looking into the nest during that inspection.

In some colonies nest boxes were examined several times, in others — once
or twice, usually during ringing of nestlings.

Repeated inspections began about April 20. They were regular when a nest
was visited every three days until the fledging period (most of the colonies
inspected in 1971 and 1972) or they were irregular. With the latter system,
a nest was visited every three days until recording eggs in it for the first time
and than regular inspections were stopped. The number of laid eggs was esta-
blished during night ringing of females (see below) or during the only inspection
carried out in the period of incubation. Further inspections occurred: during
hatching, in the middle of the nestling period and at its end — when nestlings
were ringed. .

All boxes which had been examined many times were also inspected after
fledgelings had left them, which made it possible to establish the number of
nestlings that had died at the end of the nestling period (dead bodies of such
nestlings remained in nests).

If an incubating starling female is caught in the nest in the daytime or
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7 Reproduction of the starling 201

is driven away from its opened box, it usually abandons the clutch (KESSEL
1957, Lroyp 1965, SCHNEIDER 1972). The male does not incubate eggs aban-
doned by the female, but throws them out the nest, sometimes throwing out the
whole nest (KESSEL 1957). Therefore, in order to avoid great brood losses,
incubating females were caught during the night by means of the method
described by BuUB (1974).

The sex of caught birds was determined on the basis of the colouring of the
mandible and the iris, the age on the basis of the length of the iridescent part of
the throat feathers (Kmssern 1951). The age was defined in calendar years
(Zink 1973), with the following symbols used: “2nd” or “young” for birds in
their second calendar year of life and “after 2nd” or “old” for older birds.

Data analysis. While analysing the data the method of the calend ar
of broods was used. This consists of presenting the fate of particular nests
in the form of linear diagrams parallel to the time axis. The period of laying
and incubating eggs in a given nest is presented as one line; since the moment
of hatching the number of lines is the same as the number of live nestlings.
Diagrams of particular nests are arranged according to the dates of the first
egg-laing in a given nest.

The date when the first egg was laid has been calculated only for those
nests where one of the inspections occurred during egg-laying, with the assump-
tion that eggs were laid at one-day intervals (KESSEL 1957, DECKERT 1970,
Bocuckr 1972).

In the case of nests in which the moment of hatching was not recorded,
it has been assumed that the time of imcubation was 12 days considering the
day when the last egg was laid to be the first day. This assumption has been
based on knowledge of the time of incubation in 90 nests, which was 12.22 days
in average. The same mean length of incubation (12 days) for the starling has
also been given by other authors (KLUIJVER 1933, WALLRAFF 1953, KESSEL
1957, vON HAARTMANN 1966, BoGUCKI 1972).

In the case of nests where the exact date of fledging was not observed,
it has been assumed that they stayed in the nest for 20 days (according to dif-
ferent authors, the mean nestling period is 20-22 days; 21 days is the most
frequently given number — KESSEL 1957, KArRPOVIO 1962, LLoyp 1965, Bo-
GUCKI 1972).

In the case of nestlings dying in the nest, it has been assumed that, when
the date of death was known within two days, the first day was the date of
death, and, when the day of death was not known within two days, the mean
day between visits was the date of death.

The mean clutch size has been calculated on the basis of nests which were
considered to contain full clutches. Incubation, regardless of its result or the
number of incubated eggs, has been the criterion for a completed clutch. Nests
in which eggs were recorded, but no incubation was observed, have not been
taken into consideration. The mean number of nestlings hatching and fledging
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202 M. Gromadzki 8

has been calculated on the basis of the number of nests in which at least one
nestling hatched. Those nests in which eggs were incubated, but no nestling
hatched, have not been taken into consideration. The reason for excluding
some nests from the caleulations has been brought about by the desire to avoid
considerable errors resulting from the method of data collection (as a result of
nest inspections some females leave their clutches; cluteh losses due to this
fact may be considerable, for instance, CoLLINS and DE Vos, 1966, have estima-
ted that up to 54 9% of the total amount of losses recorded for the period of laying
and incubating eggs may be caused when observers disturb birds). It is true
that a number of deserted nests may be left by birds because of other factors,
not connected with any observer and, therefore, the result of calculations may
be higher than the true survival rate of laid eggs. It seems, however, that such
a procedure considerably increases the degree of comparability of data collected
by different observers and under different habitat conditions (e.g. while col-
lecting data for this study it was observed that starlings deserted their nests
more readily when boxes were fixed at short distances and not so readily when
boxes were scattered over a larger area. Also, birds deserted their nests more
frequently when boxes were fixed in areas often visited by people and not so
frequently when boxes were in more isolated places).

The expression ‘“hatching success’” means the ratio of the mean number
of hatched nestlings to the mean cluteh size. The expression ‘‘breeding success’’
mear s the ratio of the mean number of fledged young to the mean clutch size.

The identity of variances in particular samples has been estimated by means
of BARTLETT’s test (ZIELINSKT 1972), and the significance of differences between
the means has been estimated on the basis of the analysis of variance (BRANDT
1974). In those cases when F,, . was higher than the critical values for the
level of significance 0.05, T-test and DUNCAN’s test (PLATT 1974) have been
used for further analysis of the significance of differences.

In the case of heterogeneity of variances in particular samples, COCHRAN’S
and Cox’s test (OKTABA 1974) has been applied for estimating differences
between the means.

The dynamics of egg-laying has been tested by means of the probability

Table 2. Number of inspected nests with at least 1 egg.

Inspected nests
Year |- ———————————| Total
repeatedly ‘ once or twice
1971 250 l - 250
1972 514 179 693
1973 151 i ‘ 414 565
1974 108 ,, 335 | 443
Total| 1023 | 928 . | 1961
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9 Reproduction of the starling 203

Table 3. Number of females caught on the nest.

Age of females

2nd year I after 2nd year
Year Age determined on the Age determined on the

basis of basis of

Ringing data | Morphological  Ringing data | Morphological
features | features
1972 - 63 - 32
1973 8 34 15 85
1974 3 28 31 28
Total 11 125 46 145
136 191

paper of the normal distribution (HARDING 1949, TAYLOR 1965, GRIFFITHS

1968, ZAJAC 1976).
The material has been presented in Tables 2 and 3.

DEGREE OF THE UTILIZATION OF NEST BOXES

Those nests which contained at least one egg were considered to be utilized
by starlings (the same criterion was applied by VERHEYEN 1969). To this group
boxes with empty nests or unfinished ones or boxes to which males carried
flowers and green leaves were not included because, in all the colonies usually
1009 and never less than 90 9% of boxes were occupied in this way. Some of
them may have been oceupied by pairs which, for some reason, had not started
egg-laying, most of them, however, must have been occupied only by males.
In several cases it was possible to find out that a male occupied a few (up to 4)
closely fixed boxes, although only in one of them a brood had been found.
Boxes are occupied not only by breeding adult male birds, but also by young
non-breeding males (BERTHOLD 1964, 1966, VERHEYEN 1969).

The fraction of utilized boxes greatly differed in particular colonies (Ta-
ble 4). Boxes were utilized best when they had been fixed separately or in small
groups (3-5 boxes) several hundred metres apart (Pastwa, Szpegawsk, Swierz-
nica, Sobieszewo Las). The habitat those boxes had been placed in did not
play any sigificant part.

Boxes fixed in more or less dense colonies were usually utilized to a smaller
degree and it was possible to notice distinet differences depending on the ha-
bitat in which boxes had been placed. In this group, the best utilized boxes
belonged to those fixed in midfield afforested areas (Krzywe Kolo, Lendowo
Droga, Lendowo) and on the edge of a forest (Sobowidz Las); the worst utilized
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204 M. Gromadzki

Table 4. Percentage of the utilization of nest boxes in particular colonies.
N — number of boxes in a colony, % — percentage of utilized boxes, M —
colony penetrated by the marten — Martes sp., S — colony penetrated by

the squirrel — Seciurus vulgaris.

1971 1972 1973 1974
Colony
N | % | N|ow|~N|%|~5]|«%
Gorki Stacja 50 | 42 50 | 49 50 | 36 M| 49 | 36 M
Gorki Las 108 71 146 | 60 143 | 50 M| 143 | 22 M
Gorki Osada — — 25 | 44 32 | 44 18 |77
Grabina Zame-
czek — — 50 | 50 29 | 83 40 | 53
Krzywe Kolo - — 46 | 72 36 | 89 32 | 59
Lendowo 100 | 69 100 | 70 99 | 90 86 | 92
Lendowo Droga 50 | 64 50 | 56 36 | 94 35 | 60
Leszkowy - - 34 | 47 — — 18 | 44
Pastwa — - 6 | 83 6 {100 6 |100
Przegalina - — 71 | 58 35 | 86 M| 39 | 28 M
Sobieszewo 1
Osada — - 107 | 55 94 | 61 92 | 47
Sobieszewo Las - - 59 | 81 54 | 69 M| 50 |62 M
Sobowidz Las - — | 50 | 72M| 47 | 81 26 | 73
Sobowidz Droga — - 50 | 62 31 | 71 M| 20 | 45 M
Szpegawsk B - 31 [100 38 100 61 | 44 M
wierznica - - 49 | 88 39 | 90 — -
Wieniec 141 31 124 | 40 — — M 20| 50M
Zelistawki - | — | 45| 47 — | —8| 38} 248

Table 5. Dependence of the degree of box utilization (%)
on the time of a colony existence.

Time of a colony
existence
Kind of a colony

I1st | 2nd | 3rd | 4th

year | year | year | year
separate boxes 90 97 72 -
boxes in groups (with-
out boxes from Len-
dowo) 58 68 48 36
boxes from Lendowo 69 70 90 92

10

ones were those in hamlets (Leszkowy, Sobieszewo Osada, Gorki Osada). Similarly,
VERHEYEN (1969a) has recorded that in Belgium the percentage of box utiliza-
tion is the lowest in colonies situated near human settlements. It is interesting
that in the study area over a half of the starling population nested in roofs
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11 Reproduction of the starling 206

of houses, even forming small colonies that reached up to 21 nests in one roof
(GroMADZKI 1978). Such a density of nests was never reached by fixing nest
boxes very close to one another.

Boxes erected in dense colonies in sandy, littoral areas of Zulawy were
utilized less frequently (48 % on the average) than those in areas with loamy
soil (64 % on the average).

Boxes were utilized differently in particular years of the existence of a co-
lony, and there occurred differences according to the manner of their distribu-
tion and the habitat (Table 5). In most colonies the highest degree of utilization
occurred during the second, and less frequently in the first year that a given
colony existed. The reason for better utilization in the second year may have
been due to their being fixed late in the spring, at the beginning of April. Starting
with the third year there appeared a decrease, becoming more distinet in the
fourth year. This occurred even though boxes were more dispersed because
many had been destroyed by people. In some cases it was possible to connect
the decrease with a penetration of a given colony by predators, but in others
the reason had not been discovered (e.g. Sobieszewo Osada). The colony in
Lendowo was exceptional because there the degree of box utilization constantly
increased from year to year. This case is difficult to explain because, although no
predators were recorded destroying nests there, people caused considerable
nest losses — both as a result of the investigations and the activity of members
of the public.

In some cases (e.g. Gorki Osada, Table 4) an increase in the degree of box
utilization in the third year resulted from a considerable decrease in their number
in a given colony.

AGE OF BREEDING FEMALES

It has been found out that in the study area both young females (in the
gsecond calendar year of life) and older ones (over two years) took part in bre-
eding (Tables 3 and 6). The participation of these two groups was different and
it depended on the length of time a colony had existed. In the first year of the
existence of a colony (Table 6) more young females were recorded. In particular
colonies the ratio of young females to older ones varied from 1.4 to 4.0, 2.0 on
the average. Such a situation occurred both when a newly-founded colony was
far from where starlings had nested previously (e.g. Sobowidz Droga) and when
they had nested fairly close to it in great numbers (e.g. Przegalina).

In the second, or further years of the existence of a colony the situation
changed and older females constituted the more numerous group. This pheno-
menon was most distinet in 1973 when in 5 colonies, investigated in this respect,
only one presented more younger females and in the others the relation of the
number of older females to younger ones varied from 2 to 4; in one colony only
old females nested. In 1974 these proportions were shaked or reversed in two
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206 M. Gromadzki 12
Tabela 6. Participation in breeding of females of different ages.
Participation in breeding of females of different
Colony ages
1972 1973 1974
Date a colo- 2nd after 2nd after 2nd after
ny was Name year 2nd year 2nd year 2nd
founded year year year
autumn 1970 | Gérki Stacja — — 0 13 9 4
spring 1971 | Gérki Las -~ — 6 18 4 5
Lendowo - - 27 56 15 44
Gorki Osada - — 2 8 3 6
Krzywe Kolo 14 9 — - — —
Przegalina 22 11 - - - -
- Sobieszewo
1972
s Las - - 7 5 - —
Sobowidz
Droga 16 + — — — -
Zelistawki 11 8 - - - -
Total 63 | 32 42 100 31 59
(66%) | (34%) | (30%) | (70%) | (34%) | (66%)

colonies (Goérki Las and Gérki Stacja) where, beginning with 1973, a considerable
number of incubating females were destroyed by the marten — Martes sp.
In the other two colonies, where the marten did not prey, the advantage was
on the side of old incubating females.

In the literature there is an opinion that the age at which starlings reach
sexual maturity and start breeding is geographically variable, as one moves
from west to east and from south to north the percentage of young breeding
birds decreases. A compilation of data from the literature dealing with this
problem has been made by BERTHOLD (1964). BERTHOLD has made & map of the
distribution in Hurope of places where nesting of young starlings has been
recorded; apparently the map confirms the above-mentioned thesis, but after
a cloger examination there appear some doubts. He has not taken into consi-
deration data from the Russian literature which provides basic evidence con-
tradicting his theory (Porivanov 1957, KArPovi0 1962). In another paper
BerTHOLD (1969) reports that in the south-westen part of F. R. G.
young females constitute 24-29 9%, of all nesting females; this percentge is even
slightly lower than the one recorded in Zulawy WiSlane (Table 6).

BerTHOLD (1964) has demonstrated experimentally that the time of
reaching sexual maturity (by both females and males) is not conditioned geneti-
cally, but depends on external factors. The extent of migration of a given po-
pulation is considered by him to be the main one. However, there is evidence
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13 Reproduction of the starling 207

indicating that other factors may also be important. PorivaNov (1957) has
reported that the breeding of young females depends on the accessibility of
places convenient for building a nest: with an overabundance of nesting places
participation was up to 509%. When a given area lacked such places it did
not exceed 19 %.

Facts given in the present paper show that the problem of whether young
females breed or not may also be influenced by the appearance in the habitat
of a new attractive element (e.g. new nest box colony) or a considerable reduc-
tion of older individuals. In the case of a new colony of nest boxes it is not
entirely the question of free places for nest building becaunse in normal existing
colonies a great percentage of boxes remains non-utilized, even increasing with
time (it therefore contradicts the above-mentioned statement of Porivanov,
1957). Therefore, a population reacts to a created possibility of taking possesion
of a new element of the habitat not by making the existing density lower,
but by including into breeding an additional number of individuals. This pheno-
menon is similar to the process of including into the breeding group, when some
individuals belonging there have been eliminated, a number of other individuals
forming a population reserve. Such behaviour has been recorded in many bird
species (VON HAARTMANN 1971) and rodents (BUJALSKA 1971). However, it has
not been discovered whether young starling females belong to a population
reserve (in the meaning of the expression as used by v. HAARTMANN, 1971) or
whether habitat factors influence the accelaration of the maturing process.

EGG-LAYING

The process of egg-laying has been examined for 1971 and 1972. Data
collected in all the investigated colonies have been analysed together.

In both years the first eggs were laid on 24.04 (Figs. 1 and 2); on the fol-
lowing days the number of laid eggs kept increasing considerably until a rapid
decrease in the first days of May. In the following period egg-laying was not
very intensive and it lasted until the end of May (1971) or the first days of
June (1972).

During both years the period of egg-laying was distinetly divided into two
parts, called the basic and supplementary periods. The dividing line between
these periods has been calculated on the basis of the course of the dynamics
curve of the beginning of egg-laying. One of the minima of the curve was eon-
sidered the limiting point: in 1971 the minimum from May 6, in 1972 — May
4-b. As a result of this those clutches in which the first egg was laid before the
above dates are included into the basic period, and clutches started during
those days or later in to the supplementary period.

Most females began egg-laying during the basic period though it was
relatively short. At first the number of females beginning egg-laying increased
rapidly (Figs. 1A, 2A), then it decreased more slowly (1971) or more quickly
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(1972). This was accompanied by an intensive increase in the number of eggs
laid daily and after it had reached its maximum it decreased equally rapidly
(Figs. 1B, 2B). The curve of the dynamies of egg-laying is monomodal, similar
to the normal one.

Fig. 1. Egg-laying in

1971. A — dynamics of

A laying the first eggs in a

/\s clutch; B, C — dynamics
/ of laying all eggs from
clutches of the basic pe-
\, riod and the supplemen-
\ tary one, respectively.

150}

Al o0 S ST el O T
2% WV ETY SV w0V BV 20V 3V Date

The supplementary period was characterized by a considerably lower
intensity of egg-laying and lasted fairly long. During the following days only
a few females began egg-laying (Figs. 1A, 2A). The total number of eggs laid
daily was also rather low (Figs. 10, 2C) and the curve of its dynamies was a mul-
timodal one.

An analysis of the percentage cumulative frequencies of the dynamics
of the beginning of egg-laying (Fig. 3) makes it possible to draw the following
conclusions:

— dates when egg-laying began in the studied populations do not have
the normal distribution (Fig. 3A); distinet inflexions of the curves (in 1971 on
a level of ¢. 809, in 1972 — e¢. 909,) suggest that the studied clutehes do not
congtitute a homogeneous group;

— dates of the beginning of egg-laying in the clutches of the basic period
have a normal distribution (Fig. 3B; verification of the hypothesis of a normal
distribution has been made by means of a graphic method, ZAayac 1976), which
proves a high homogeneity of the clutches of that period;

— dates of the beginning of egg-laying in the clutches of the supplementary
period do not have a normal distribution (Fig. 3C), and the inflexions of the
curves suggest that the clutches of that period are not a homogeneous group.
One may assume that this group consists of clutches of females laying their
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delayed eggs and of clutches of females laying eggs for the second time, after
their first nest had been destroyed. Assuming that the percentage of both
groups is determined by the point of inflexion makes it possible to estimate
the percentage of delayed and replacement clutches: the former constituted

a,3c00 i Fig. 2. Egg-laying in
1972. For explanations
see Fig. 1.
A
2001 4(9
100+~ -1 50
<4 3 s :
2 v 30 IV SV 0V R 20V BV Date

about 80 % of the clutches of the supplementary period in 1971 and about 45 %
in 1972, i.e., 16 % and c. 5 %, respectively, of all the clutches of the given year,
the replacement clutches — 49, and 6 9%, respectively, of all clutches. The
accepted manner of calculating the percentage of replacement clutches in the
total number of clutches does not take into consideration the fact that a certain
number of these clutches may have been started before the date of the point
of inflexion. Therefore, it should be kept in mind that the estimate obtained
of the percentage of replacement clutches may be a little too low. It seems,
however, that this error is not too great because it has been found that the
period of time between deserting a nest and the beginning of egg-laying for the
replacement clutch is considerable (on the average 14.5 days, minimum 10
days, N = 6). When considering the problem of repeated egg-laying, it should
be remembered that irregularities in the course of breeding of the studied po-
pulation were, to a considerable degree, due to the investigation itself. In an
undisturbed population, these irregularities — desertion and replacement
clutches — happen more seldom.

The dates of laying of all eggs (Fig. 4) in the basic period have a normal
distribution. In the clutches of that period 84 % in 1971 and 90 % in 1972 of all
eggs were laid. The repeated clutches constituted on average about 4.59%, of
the total of eggs laid, a number insignificant for the production success.
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The average data of egg-laying for clutches in the basic period fell on May 3
in 1971 and May 1 in 1972 (Fig. 4).

Both in the case of the starling (KLUIJVER 1933, WALLRAFF 1953, VER-
HEYEN 1969) and other birds (Kromp 1970) it has been recorded that young
females, nesting for the first time, begin egg-laying later than older females.
This phenomenon also appears in the material from Zulawy Wislane (Table 7)
and, though the differences in the mean dates of the beginning of egg-laying
by the two age groups of females were statistically significant only in one of
the three studied years, the course of changes was the same in all cases: on the
average, old females began egg-laying 1.5 days earlier than young ones (VER-
HEYEN, 1969, has recorded a two-day difference).

Table 7. Mean date of the beginning of egg-laying according to the age of females (24.04 has
been accepted as ¢‘1”; only clutches of the basic period have been taken into consideration).

1972 1973 1974
Age
N Tz 82 N . 8 N z 8?
2nd 36 7.33 5.21 26 6.58ri 7.58 27 5.37 5.12
after 2nd 21 6.66 2.78 74 3.651 4.98 57 4.21 7.561
Significance level 04>p>03 p < 0.0001 0.1>p> 0.05

An analysis of the course of egg-laying shows that the investigated popula-
tion of the starling has distinetly monophase reproduction, and the synchroni-
zation of the beginning of egg-laying by particular females is very high: during
12-16 days 90 % of all eggs produced in a given year were laid. Similarly high
synchronization of egg-laying in the starling has been reported by other authors
(KLumver 1933, KESSEL 1957, ANDERSON 1961, BOHNSACK 1967, TENOVUO,
LEMMETYINEN 1970). Prolongation of the breeding season occurs when there
are not enough sites for building nests (FrAzE 1938, PoLivANov 1957) and in
suboptimum habitats (KArRPOVIO 1962). The synchronization of the beginning
of egg-laying decreases as the breeding season progresses (ANDERSON 1961,
Corrins, pE Vos 1966).

Synchronization of the beginning of egg-laying is a result of sociability
and mutual stimulation of birds in the period preceding egg-laying (KLUIJVER
1933, DARLING 1938). It leads to a greater productivity of clutches through,
to a large degree, a decrease in absolute losses caused by predators, which has
been recorded in many species (PATTERSON 1965, RYDER 1972, ROBERTSON
1973 and others). Not insignificant is the fact that earlier egg-laying increases the
chances of successful breeding (LAcCK 1966) and, therefore, selection prefers these
females which may start breeding as soon as habitat conditions make it possible.
There are data indicating that starling females laying eggs later, are weaker
or less experienced individuals (WAGNER et al. 1965, CAVE 1968). Lack of experi-
ence may be the reason why young females start egg-laying later.

http://rcin.org.pl



19 Reproduction of the starling . 213

CLUTCH SIZE

The mean cluth size during the basic season varied in particular colonies
and in both years from 4.5 to 5.5 (Tables 8 and 9), but neither the differences
among colonies nor those between the years were statistically significant. In
the literature there are data recording an absence of statistically significant
differences in clutch sizes of starlings from different habitats (LuN1ax 1977,
Pixura, FoLk 1970) and those recording their presence (TENOVUO, LEMME-
TYINEN 1970). The situation is similar in the case of changes in clutch sizes in
particular years: some authors have reported the insignificance of demonstrated
differences (TENOVUO, LEMMETYINEN 1970), others — the significance (LACK
1948, KussEL 1957, CoLLiNs, DE Vo8 1966). The following are considered to be
the probable reasons for the occurrence of different clutch sizes: differences in
the amount of accessible food (KESSEL 1957), different times of the beginning
of egg-laying (CREUTZ 1939) or differences in the percentages of young and
old females breeding in a given year (COLLINS, DE Vos 1966).

Table 8. Clutch size in the basic period 1971.

Colony @ ! 8% I N ]
1 I

Wieniec ! 5.00 0.6000 30
Gorki Las 4.89 0.6032 47
Lendowo 4.70 1.2900 50

Gorki Stacja 4.67 1.9678 18 '

Lendowo Droga 4.58 ] 0.3458 | 19 |
| Total | 4.79 | 1.0057 | 164

Table 9. Cluteh size in the basic period 1972.

ﬁ Colony @ §* N
Krzywe Kolo 5.65 0.9755 22
Goérki Stacja 5.11 1.1471 19
Lendowo Droga 5.11 0.9532 28
Lendowo 4.98 | 1.0537 56
Wieniee 4.98 0.8327 42
Sobowidz Szosa 4.75 0.6875 16
Grabina Zameczek 4.75 0.9875 20
Sobieszewo Las 4.72 0.6664 43
Zelistawki 471 | 06803 | 21
Przegalina 4.65 1.0518 17
Goérki Las 4.61 1.0115 62
Sobieszewo Osada 4.49 0.7205 51
Total | 483 | o907 | 307
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Table 10. Clutch size in the supplementary period and the mean numbers of
hatched nestlings and fledged young in nests of that period (significance of
differences calculated in relation to corresponding means of the basic period).

| Al
Parameter Year z 82 N Significance
level
Clutch size 1971 4.21 1.1045 34 p< 0.05
1972 4.04 1.0547 55 p< 0.001
Number of 1971 3.70 1.2191 33 p< 0.05
hatched nestlings 1972 3.41 0.9667 37 p< 0.001
Number of 1971 2.91 2.1986 33 p< 0.002
fledged youngs 1972 2.58 1.9289 38 p< 0.001

The mean clutch sizes of the supplementary period were, in both years,
lower than the means of the basic period (Table 10).

Dependence of the clutch size on the date of the beginning of egg-laying
appears not only when clutches of the basic and supplementary periods have
been separated, but also when these periods have been divided into shorter
periods of time. Clutches begun during successive periods of the basic period
were smaller and smaller (Tables 11 and 12). During the supplementary period
the course of changes in clutch sizes was different in both years (Tables 11 and 12).

Table 11. Dependence of the clutch size on the date of laying the first egg in a clutch 1971.

Date of laying the I P o Significance
first egg level
: . 24.04-29.04 49 | 5.24 1.1342 p< 001
Basic period 30.04-02.05 76 | 4.70 0.6600 o
03.05-05.05 55 | 4.35 0.7320 Bl
06.05-08.05 16 | 4.56 1.0189
Supplemen- 0.05
t:rx;p ;:r‘i o 09.05-11.05 10 | 410 0.4900 ' ponas
12.05-20.05 7 | 3.86 1.8147 ' RO

Table 12. Dependence of the clutch size on the date of laying the first egg in a clutch 1972.

Date of laying the ¥ 7 5 Significance
first egg level
. : 24.04-26.04 19 | 5.63 0.7768 p< 001
Basie period 27.04-29.04 187 | 4.99 0.8004 e
30.04-02.05 102 | 4.41 0.9833 At
sone | 20808 | ae a0 | aom | <
i ! ; ; | ;
g iy 09.05-20.05 20 | 4.40 0.5400 A o
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Table 13. Dependence of the clutch size on the age of a female.

Yoar Age group 5 o N Significance
level
1972 2nd 4.60 0.9858 | 48 o
after 2nd 4.56 1.1264 25
ond | 412 | 0.6767 | 42
1973 0.001
after 2nd | 4.82 | 0.7379 | 101 oy
ond | 435 | 1.0300 | 26
1074 0.05
after 2nd | 4.84 | 1.0665 | 63 i g
Total ond | 4.40 | 0.6961 | 116
0.001
after 2nd | 4.79 | 0.9289 | 189 A |

The reason of this is not known. A constant decrease in the mean clutch size
occurring a8 the breeding season progresses has been reported for the starling
by all investigators studying this problem, and, since this phenomenon has
been recorded for other species as well, it may be considered a general fact
(Knomp 1970).

Young females usnally laid fewer eggs than old ones (no dependence of the
clutch size on the age of a female occurred in one of the three studied years,
Table 13). The same fact has been recorded, for the starling, by other authors
(Krursver 1933, 1935, KussEL 1957, CoLLINg, DE Vos 1966), but it has also
been recorded for many other bird species (Kromp 1970).

NUMBER OF HATCHED NESTLINGS

In 1971 the mean number of nestlings hatched in one nest varied in parti-
cular colonies from 3.8 to 4.9 — the two highest means differed considerably

from some of the others (Table 14).
In 1972 the mean number of nestlings hatched in one nest varied from

Table 14. Mean number of nestlings hatched
in nests of the basic period 1971.

Colony N z s?
Wieniec 27 4.85 0.6652
Goérki Stacja 17 4.59 1.6559
Goérki Las 37 4.27 1.2295
Lendowo Significance levels:
Droga 19 | 4.16 | 0.5521 Wieniee — Gérki Las: p< 0.05;
Lendowo 45 | 3.76 1.8378 Wieniec — Lendowo Droga: p < 0.01;
Wieniee — Lendowo: p < 0.01;
Total 145 | 4.24 | 1.4500 Goérki Stacja — Lendowo: p < 0.05.
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3.9 to 5.0 in particular colonies, differences were not statistically significant
(Table 15). The general means were the same in both years.

The mean number of nestlings hatched in clutches of the supplementary
period were, in both years, distinctly lower than the mean number of nestlings
hatched in clutches of the basic period (statistically significant differences,
Table 10).

Table 15. Mean number of nestlings hatched in nests
of the basic period 1972.

Colony @ 52 N

Gorki Stacja 5.00 1.1764 17
Lendowo Droga 4.58 1.5519 26
‘Wieniee 4.38 1.1884 42
Sobieszewo Las 4.32 0.8220 37
Lendowo 4.156 1.0151 52
Sobieszewo Osada 4.09 1.1660 46
Gorki Las 4.02 1.4248 47
Grabina Zameczek 3.90 1.56900 20

1 Total | 4.25 | 1.2536 287

In nests of the basic period the modal numbers of nestlings hatched in
the nest were 4 (1972) and 5 (1971); in both years clutches consisting of 4-5
eggs constituted 65-709%, of the total of nests. 8 hatched nestlings recorded in
one nest were the maximum (9 nestlings in one nest were sometimes recorded
in other years).

In nests of the supplementary period the most frequently recorded number
was that of 4 hatched nestlings in one nest, nests with three nestlings came
second.

NESTLING PERIOD AND THE SURVIVAL RATE OF NESTLINGS

In 1971 the first nestlings hatched on May 11 and in 1972 on May 10.

In the nestling period three sub-periods may be distinguished varying in
respect of the number of nestlings (Fig. 5). The first is the sub-period of mass
hatching when nestlings hatched in many nests at the same time and their
number increased rapidly from day to day; that period lasted for 13 and 5
days. Then followed a period of the growth of nestlings (11 and 15 days) when
their number was at a more or less stable level and its slight fluctuations were
due to nestling mortality and hatching in a few delayed nests. The last was the
period of nest leaving when the number of nestlings staying in the nest decreased
rapidly from day to day. Most fledglings left the nest in the first ten days of
June.

The survival rate of nestlings was higher in nests of the basic period than
in those of the supplementary one (Table 16), but greater survival differences
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Fig. 5. Number of alive nestlings found in the nest on a given day. A — year 1971; B —
year 1972.

occurred between the years than between the periods during one year. In 1972
the mortality of nestlings was considerably higher than in 1971, which was
first of all connected with a more frequent disappearance of older nestlings,
in the third or even fourth age class. This was undoubtedly caused by cold

Table 16. Percentage of nestlings outliving a certain
period of time (the number of hatched nestlings has
been considered 100%).

Days of life ’

Period Year = - e

1-5 | 6-10 [11-1516-20
— 1971 | 95 | 91 | 89 | 89
1972 | 91 | 86 | 81 | 80
it ad 1971 | 92 | 86 | 84 | 84
SUPR AT 1972 | o1 | 87 | 79 | 77
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and rainy weather which occurred in that year during the period of rearing the
young. Greater mortality of starling nestlings caused by bad weather has also
been reported by other authors (DELVINGT 1962, BoHNSACK 1967, TENOVUO,
LEMMETYINEN 1970).

NUMBER OF FLEDGED YOUNGS

In 1971, on average, 3.8 fledglings left the nest; in particular colonies that
number varied from 3.3 to 4.4, but only the differences between the two greatest
and the two smallest means were statistically significant (Table 17).

Table 17. Mean number of fledged youngs
in the basic period 1971.

Colony z 52 N
Gorki Stacja 4.36 1.3128 17
Wieniec 4.26 1.5191 27
Goérki Las 3.97 1.5643 37
Lendowo 3.38 | 2.4423 | 45 Significance levels:
Lendowo Gérki Stacja — Lendowo: p< 0.05;
Droga 3.32 2.5063 19 | * Gorki Stacja — Lendowo Droga: p < 0.05;
=T Wieniec — Lendowo: p < 0.05;
Total 3.80 2.0910 I 145 | Wieniec — Lendowo Droga: p < 0.05.

In 1972 the number of fledged young was smaller than in the preceding
year (a statistically significant difference) and it was 3.4 on average; in particular
colonies that value varied from 3.0 to 3.8 (statistically insignificant differences,
Table 18).

Table 18. Mean number of fledged youngs in the basic

period 1972.

Colony z 8% N
‘Wieniee 3.76 2.4214 42
Sobieszewo Las _ 3.62 1.3124 37
Gorki Stacja 3.53 1.3635 17
Sobieszewo Osada 3.33 2.5270 46
Lendowo 3.31 1.3677 52
Gorki Las 3.23 1.4336 47
Lendowo Droga 3.15 2.5885 26
Grabina Zameczek 3.05 2.0500 20

Total | 3.39 l 1.9167 287

In both years the mean number of fledged young was considerably lower
in nests of the supplementary period than in those of the basie period (Tab. 10) —
differences between years were insignificant in the supplementary period.
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BREEDING AND HATCHING SUCCESS

Breeding and hatching successes in particular colonies, periods and years
are presented in Table 19. The following facts are worth noticing. The mean
hatching sueccess was almost identical in both years; the hatching successes
in 4 out of 5 colonies investigated during the two years were identical or almost
identical (differences within 1-39%). A greater difference (99,) occurred only
in 1 colony (Wieniee). In both years a particularly low hatching success occurred
in the colony Lendowo.

Table 19. Hatching and breeding success in 1971 and 1972 in particular colo-

nies (9%).
1971 1972
Colony hatching breeding hatching breeding
SUCCESS success success success
Basice period |
Gorki Stacja 98 93 98 69
i Gorki Las 87 [ 81 87 70
|  Grabina Zameczek - A 82 64
| Lendowo 80 72 83 66
Lendowo Droga 91 72 90 62
Sobieszewo Osada — - 91 74
Sobieszewo Las — — 92 77
Wieniec | 97 85 88 76
Total | 89 79 88 70
Supplementary period
in all colonies 88 69 84 64

The mean breeding success was 9 9%, lower in 1972 than in 1971 and the bre-
eding success in all the colonies was also lower. As already mentioned, this was
probably due to bad weather.

Hatching and breeding success in nests of the supplementary period were,
in both years, lower than in nests of the basic period which agrees with the
fact recorded by other authors that these parameters decrease as the breeding
season progresses (LACK 1948, KESSEL 1957, ANDERSON 1961, HAVLIN, FoLK
1961, JOHNSON et al. 1974 and others). Breeding success in nests of the supple-
mentary period is of little significance for the total productivity of the studied
population: on the average 6.5 %, of the total production of the young in a given
year came from these nests.

In both years the lowest breeding successes occurred in the same group
of colonies — Lendowo, Lendowo Droga and Grabina Zameczek, the only
ones among the studied colonies which were situated in an agricultural setting
typical of Zulawy. At the same time there were colonies with a very high degree
of the utilization of nest boxes and, therefore, highly attractive for starlings.
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A possible reason for such a situation may have been a negative influence of
density on the reproduction of the starling, which has experimentally been
demonstrated by RISSER (1975).

Differences in the breeding success in the two years occurred though in
both years the initial value — the mean eclutch size, had been almost identical.

CONCLUSIONS AND RECAPITULATION OF RESULTS

1. The degree of the utilization of nest boxes depended on the manner of
their fixing. It was higher for boxes fixed separately or in small groups (the kind
of habitat did not play any significant part in this case) and lower for boxes
erected in colonies (in this case the influence of the habitat in which boxes
were fixed was visible).

2. The degree of the utilization of nest boxes depended on the time a colony
had existed: it was highest in the first or second year and then it distinctly
decreased (one colony was an exception).In most cases the reason had not been
discovered.

3. Young females in their second full summer and older ones took part in bre-
eding. The percentage of young females depended on the length of time a colony
had existed and in the first year it was 66 %, in successive years about 30 9.
It seems that situation was not caused by overabundance of places for nests,
but by the erecting of new nest boxes in the habitat. The percentage of young
females — among all those that start breeding — increased also when older
females had been considerably reduced by predators.

4. The studied starling population completed only one brood a year and
the synchronization of the beginning of egg-laying by particular females was
very great.

H. The period of egg-laying was divided into two distinctly separate parts
called the basic period and the supplementary period. The basic period was
short, characterized by high intensity of egg-laying and during that period
were laid over 809, of eggs laid in a given year. Females laying in that period
laid their first elutches in a given year. The supplementary period was longer,
characterized by low intensity of egg-laying. In that period delayed and replace-
ment clutches were laid the latter represented about 4.5 9, of eggs laid in a given
year.

6. On average, young females began egg-laying 1.5 days later than old
ones.

7. For calculating the mean size of a clutch only the data collected in nests
where incubation was recorded has been used. The mean numbers of hatched
nestlings and fledged young have been calculated entirely on the basis of data
collected in nests where at least one nestling hatched. With such assuptions,
results of calculations may be higher than the true values, but it is easier to
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avoid errors resulting from the fact that starlings disturbed in nests during
inspections desert their clutches.

8. The mean clutch size in the basic period was 4.8 eggs; the values of the
means in particular colonies and years varied from 4.5 to 5.5, but these dif-
ferences were not statistically significant.

9. The clutch size decreased as the breeding period progressed; the clutches
in the supplementary period were smaller than in the basic one and the clutches
begun in successive parts of the basic period were also smaller and smaller.

10. Young females laid fewer eggs than old ones.

11. The mean number of nestlings hatched in one nest of the basic period
in both years was 4.25; in this respect the differences among some colonies were
significant.

12. The mean number of fledged young was lower in 1972 (3.4) than in
1971 (3.8) when the mortality of nestlings was higher due to bad weather.

13. In nests of the supplementary period the mean number of hatched
nestlings and the number of fledged young were lower than in the basic period.

14. In nests of the basic period the hatching success was 899, in 1971
and 889, in 1972 and the breeding success was 799% and 70 9%, respectively.
For nests of the supplementary period the values were 88 9, and 84 %, and 69 %,
and 64 9. The percentage of clutches of the supplementary period in the total
production of the young was 6.5 % on average.
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STRESZCZENIE
[Rozréd szpaka Sturnus vulgaris na Zulawach Wislanych]

Badaniami objeto blisko dwa tysiace zniesienn (Tab. 2) samic gniezdZacych
sie w skrzynkach leggowych na Zulawach Wiglanych i w ich sasiedztwie (Mapa 1,
Tab. 1). Stopiert wykorzystania skrzynek zalezal od gestosei ich rozmieszezenia.
Byl on wyzszy i niezalezny od rodzaju siedliska w przypadku skrzynek wiszg-
cych oddzielnie lub w malych grupach, nizszy zas i zalezny od rodzaju siedliska
w przypadku skrzynek gesto rozwieszonych (Tab. 4). Stopien wykorzystania
skrzynek byl najwyzszy w 1. i 2. roku istnienia kolonii, nastepnie stopniowo
opadal, z wyjatkiem kolonii Lendowo (Tab. 5). W wigkszoSci przypadkéw przy-
czyny tego spadku pozostaly nieznane, choé¢ jedng z nich moglo byé drapiez-
nictwo (kuny, wiewiorki).

Chwytanie samic w skrzynkach (Tab. 3) wykazalo, ze do rozrodu przyste-
puja takze samice mlode — w 2. kalendarzowym roku zycia. Ich udziat byl
szczegblnie wysoki w pierwszym roku istnienia kolonii (66 %), malejac w latach
nastepnych do 309 (Tab. 6). Liczba mlodych samic byla wysoka takze w ko-
loniach, w ktérych drapiezniki zniszezyly znaczng liczbe samic starych, nie
zalezala natomiast od liczby wolnych skrzynek legowych.

Badana populacja ma jeden leg w roku. Synchroniczno§é skladania jaj
przez poszezeg6lne samice jest bardzo duza. Czas skladania jaj podzielono na
dwa okresy: podstawowy i dodatkowy (Rys. 1 i 2). Okres podstawowy trwal
krétko, lecz w jego trakcie znoszone bylo 80 %, jaj. W czasie okresu dodatkowego
skladane byly jaja ze zniesieni opéZnionych i powtarzanych. Te ostatnie stano-
wily okolo 4,59, jaj znoszonych w danym roku, co okre§lono na podstawie
analizy ksztaltu krzywej (kumulanty) dat znoszenia jaj, narysowanej na siatce
prawdopodobieristwa dla rozkladu normalnego (Rys. 3 i 4). Samice mlode
skladaly jaja Srednio o 1,6 dnia péZniej niz stare (Tab. 7).

W okresie podstawowym pelne zniesienia skladaly si¢ §rednio z 4,8 jaj
(Tab. 8 i 9). Wielko§é zniesien okresu dodatkowego byla mniejsza. Zmniejszala
gi¢ ona takze w kolejnych podokresach okresu podstawowego (Tab. 11 i 12).
Milode samice skladaly mniej jaj niz stare (Tab. 13).

Srednie liczby pisklat, wykluwajacych si¢ w jednym gniezdzie i wylatuja-
cych z jednego gniazda, obliczono biorac pod uwage tylko te zniesienia, w ktérych
wyklulo sie przynajmniej jedno piskle. Tak uzyskane wartoSei sa wprawdzie
zawyzone, ale umozliwiaja por6wnanie réznych kolonii, gdyZ nie sg obcigzone
stratami, powstalymi w wyniku ploszenia wysiadujacych samic w trakeie
kontrolowania skrzynek. Straty te moga by¢ znaczne i zalezg od sposobu doko-
nywania kontroli oraz od warunkéw miejscowych.

W okresie podstawowym £rednia liczba wykluwajacych si¢ w jednym
gniezdzie pisklat wynosila 4,25 (Tab. 14 i 15), frednia liczba mlodych opuszcza-
jacych gniazdo — 3,8 w 1971 r. i 3,4 w 1972 r. (Tab. 17 i 18). Duza §miertelnosé
pisklagt w roku 1972 spowodowana byla zlg pogodg. W okresie dodatkowym
liczby wykluwajacych sie i opuszezajgeych gniazdo pisklat byly nizsze.

httpalicin.org.pl



Redaktor pracy — dr Wojciech Kania

Parstwowe Wydawnictwo Naukowe — Wmsa 980
Naklad 870 +90 egz. Ark. wyd. 2,75; druk. 2. Papier druk. sat. kl. IH 80 g. Bl1, Cena zi 20, -
Zam. 992/79 — Wroclawska Drukarnia Naukowa

ISBN 83-01-01058-4
ISSN 0001-6454

http://rcin.org.pl





