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in the Gdańsk region (N Poland)

Received: 10 October 2002 / Revised: 27 June 2003 / Accepted: 22 July 2003 / Published online: 8 January 2004
� Dt. Ornithologen-Gesellschaft e.V. 2004

Abstract In the years 1997–2001, I observed 28 broods
of the Citrine Wagtail (Motacilla citreola) in the Gulf of
Gdańsk region. First birds arrived at the study area at
the end of April. A successful breeding cycle lasted
about 1 month and included: 3–4 days of nest building,
1–2 days of a ‘‘break’’, 4–6 days of egg laying, 11–
12 days of incubation, and 10–13 days of parental care
of chicks in the nest. Females started to lay eggs at the
beginning of May. The most common clutch-size was 5
eggs. Hatching success was 55.3%. On average, 2.6
chicks hatched in a nest, the final fledging success
reached 38.1% and an average 1.8 chicks left the nest.
Nests were always on the ground and were situated in
tufts or in thick vegetation. Most entrances faced south-
east. The mean external diameter of nests was 10.1 cm,
the internal diameter, presented as ‘‘width’’ and
‘‘length’’, averaged 6.3 and 6.8 cm, respectively, and the
mean depth of cup was 3.9 cm. Eighty-six measured eggs
were similar in shape and colour to the eggs of Yellow
Wagtail (M. flava). Their mean width was 14.16 mm,
and the length 18.40 mm. The growth and plumage
development of nestlings is reported. To estimate the
nestlings’ age a multiple regression equation was estab-
lished with the measurements of highest correlation
coefficients, i.e. wing and tarsus length: D = 0.12W+
0.23T–0.23 (where: D = day of life, W = wing length,
T = tarsus length). In the observed nest, both parents
participated similarly in feeding the chicks. The average
frequency of feeding increased from about 5 per hour
on the day of hatching to more than 20 per hour in
the last days in the nest. G-test showed statistically sig-
nificant differences between the male and the female in

the distribution of average duration of visit (G=52.3,
df=10, P<0.05). During the first few days the female
stayed at the nest longer than the male. After 6 days,
average duration of a visit in the nest for both parents
shortened to several seconds.
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Introduction

The Citrine Wagtail (Motacilla citreola) is a species
originating from Asia. Its breeding grounds are mainly
in areas of the former USSR. Consequently, in the
Western European literature there is little information
about this species.

During the last half of the 20th century the Citrine
Wagtail has gradually expanded its breeding range in a
westerly direction (Meissner and Skakuj 1997). At
present, small numbers of this species breed in some
Eastern and Middle European countries and even as far
west as Germany and Switzerland (Fig. 1; Glutz von
Blotzheim 1997; Meissner and Skakuj 1997; Davies and
Sharrock 2000).

This study was conducted in the Gulf of Gdańsk
(southern Baltic seashore) region, where in 1994 the first
four breeding pairs for Poland were recorded (Meissner
and Skakuj 1997). Since then several pairs have been
breeding there every season.

Methods

Study area

The research took place mainly in the Beka nature reserve
(54�39¢N, 18�29¢E). The investigated area was covered with a sys-
tem of old and unused drainage ditches. There was a mosaic
of three main plant communities: Juncetum gerardi, Scirpetum
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maritimi, and Phragmitetum. Juncetum gerardi is a unique com-
munity characteristic for low marshy seashores; it has a structure of
low dense grass. Species typical for such salty meadow are: Juncus
gerardi, Glaux maritima, Triglochin maritimum, Plantago maritima,
Agrostis stolonifera, Potentilla anserina, and Festuca rubra. In the
lower parts, flooded with water, there was Scirpetum maritimi,
which occurs typically along ditches or in local depressions. The
main components of this floral community are Bulboschoenus
maritima and Schoenoplectus tabernaemontani, often accompanied
by Agrostis stolonifera. Large parts of the reserve were covered with
almost monospecies reedbeds with very extensive Phragmites
communis and frequent Agrostis stolonifera (Lenartowicz 1996).

The other investigated area was the Mikoszewo Meadows
(54�20¢N, 18�58¢E) situated close to Vistula Mouth, between a
riverbank and a flood-control dam (about 300 m wide) and was ca.
1.5 km long. These meadows, grazed by 80–210 cows, were covered
with a system of drainage ditches and enriched every year by floods
during high levels of the Vistula River. The vegetation comprised
Molinio-Arrhenatheretea-meadows.

Data collected

The study was conducted during five breeding seasons (from the
end of April to the beginning of July) from 1997 to 2001. Data were
collected from 28 broods of Citrine Wagtail, of which 27 were
found in the Beka reserve, and one in the second study area. Many
birds were ringed, including with colour rings. The broods were
found at different stages: 7 during nest building, 1 during egg lay-
ing, 11 during the incubation period, 7 were nests with chicks
hatched and in 2 cases I observed feeding of the fledglings after
leaving the nest.

Measurements of nests (taken with a calliper to the nearest
0.1 cm) included: (1) depth of cup; (2) two measurements of the
internal diameter, ‘‘width’’ and ‘‘length’’; (3) external diameter,
measured from the back to the front of the nest; (4) height of
‘‘roof’’, from the bottom of the cup to the bottom of vegetation
above the nest; and (5) height of entrance to the nest, from the front
lip to the ‘‘roof’’ above it. Nests were measured during egg laying
or incubation periods. After the fledgling had left the nest or a loss
of the brood, I further examined all the nests considering: direction
of entrance, construction of the cup, distance from the near-
est water reservoir (e.g. drainage ditch, if not further than

15 m), distance from the reeds (if a nest was situated inside the
reedbed, the distance from its edge was determined as a negative
value).

Measurements of eggs included length and width measured with
a calliper to the nearest 0.1 mm. The data consist of 86 eggs from
19 nests.

I described and measured 31 chicks from 7 nests. Nestlings were
controlled once a day, at about the same hour for each brood. I
took the following measurements: (1) maximum wing length, with a
ruler to the nearest mm (Busse 2000); (2) tarsus length, with a
calliper to the nearest 0.1 mm (Svensson 1992); and (3) weight, with
a PESOLA spring-balance to the nearest 0.5 g. In describing the
chicks I considered: fledging scale by Kania (2001), eyes opening,
visible entrails, and colour of skin, claws and bill.

Observations of nestlings’ feeding took place at one nest with
five nestlings for about 15 h a day (06:00–21:00 hours) during
12 days (from hatching of the chicks to leaving the nest). Feeding
frequency I observed from a hide situated 6 m from the nest. The
parents got used to it and didn’t show any uneasiness when the
observer was inside. I noted sex of feeding parent, time of its arrival
and duration of staying at the nest. As far as possible (using bin-
oculars) I tried to recognise the food carried by the parents. Sta-
tistical tests follow Zar (1996).

Results

Phenology and breeding success

In the study area, Citrine Wagtails were observed for the
first time in a season at the end of April (30 April in
1997, 28 April in 1998, 7 May in 1999) despite several
earlier controls. Usually males were recorded earlier
than females, but after several days territorial pairs were
observed.

A successful breeding cycle of Citrine Wagtails lasted
about 1 month and included: (1) 3–4 days of nest
building, recorded for two broods, while for five others it
lasted at least 1 day; (2) 1–2 days of a break before the
female started laying eggs, observed for six broods, but
in two other broods I observed females carrying material
to the nest and doing final work on it even during
incubation; (3) 4–6 days of eggs laying, according to
their number; (4) 11–12 days of incubation, recorded for
four broods; (5) 10–13 days of parental care of chicks in
the nest, observed for six broods.

Taking into consideration all located broods, the egg
laying period lasted from 3 May to 15 June, incubation
from 9 May to 26 June, and parental care of nestlings in
nests between 20 May and 5 July. The peak of egg laying
occurred at the beginning of May. However, many fe-
males also started to lay during the second half of the
month (Fig. 2). There were three possible cases of re-
peated broods. I did not record any second broods.

The most common clutch-size was 5 eggs, in 19 from
25 broods, while in four others there were 4 eggs and in
two others 6 eggs. Table 1 presents data on breeding
success. From 28 observed broods nestlings successfully
fledged and were recorded subsequently from only half
of them. The losses (8 during incubation or egg laying, 3
as nestlings and 3 at an unknown stage) were caused
mostly by predators: Red Fox (Vulpes vulpes), Ermine
(Mustela erminea) and crows (Corvidae). Nests were also

Fig. 1 Changes in distribution of the Citrine Wagtail (Motacilla
citreola). Black breeding area until 1950s, grey until 1980s, squares
breeding site records (after Meissner and Skakuj 1997, updated)
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destroyed by Wild Pig (Sus scrofa). In two cases, partial
losses (two chicks per nest) were caused by weather
conditions (storms, persistent rains and low tempera-
ture).

Nests and eggs

Nests, always on the ground, were situated in tufts of
sedges, rushes or grasses (13 cases) or in thick vegetation
(remaining 13). Each nest was covered with a ‘‘roof’’ of
the previous year’s grass or reed, half of them also had a
trodden passage in the vegetation, and the nest was
usually slanted towards the entrance direction. A south-
eastern direction of entrances dominated (Fig. 3). Nest
measurements are shown in Table 2.

Nest cups consisted of three layers: (1) exterior, loose
and often wet, made of the leaves of reeds, sedges or five-
leafs, and of roots and stems of grasses; (2) middle, the
widest, woven of leaves and stems of grasses and rushes,

sometimes with reed spikelets; (3) interior, very dense,
lined with fur, hair, reed spikelets, delicate plant stems,
and sometimes with the addition of moss, cotton-grass
inflorescences, feathers, or anthropogenic materials.

Eighty-six measured eggs resembled those of Yellow
Wagtail (M. flava). They varied in shape (from almost
oval to nearly conical ones), were smooth and glossy,
and were coloured brown-beige or olive grey, finely
speckled grey or grey-brown.

Eggs measurements are shown in Table 3. The largest
eggs (both from the same nest) were 20.2·14.6 and
19.5·14.8 mm, and the smallest were 16.5·13.8 and
17.8·13.1 mm.

Growth of nestlings

Newly hatched nestlings were almost naked (without
any visible feather germs, covered with some natal
down) and blind. They had orange inside the bill,
pinkish body and transparent skin (through which en-
trails and three-elemental yolk-sac were visible), and
flesh-coloured legs and bill (with a dark tip).

The plumage developed gradually. A-stage (when the
feather germs were not visible) lasted only 1 day. On the
second day of life, under the skin feather germs appeared
in all pterylae (B-stage). This state lasted until day 3,
when allula feathers and primaries pierced the skin. On
day 4, the skin was also punctured by dorsal contour
feathers, which started C-stage. This stage lasted to day
7, inclusive. At this time the contour feathers werepim-
ples, pins and, from day 6, also brushes. On the eighth
day the nestlings were almost completely covered with
contour feathers, except for the belly. On this day the

Fig. 2 Distribution of first egg laying dates in five seasons (1997–
2001). Dates are the first days of 8-day periods. n=27 broods

Table 1 Clutch-size and breeding success for Citrine Wagtail
(Motacilla citreola) in 1997–2001

Mean
clutch
size

Hatching success Fledging success

% No. of
chicks/nest

% No. of
chicks/nest

Value 4.9 55.3 2.6 38.1 1.8
No. of
broods

25 24 24 24 24

Fig. 3 Directions of nest entrances. n=23 nests

Table 2 Characteristics of nests

Depth of
cup (cm)

External
diameter (cm)

Length
(cm)

Width
(cm)

Height of
entrance (cm)

Height of
‘‘roof’’ (cm)

Distance
from reeds (m)

Distance from
water (m)

n 20 13 19 16 12 12 16 16
Mean 3.9 10.1 6.8 6.3 7.3 8.8 3.4 7.1
SD 0.8 1.4 0.8 0.7 1.1 1.1 5.3 3.7
Min 3.0 8.3 4.9 4.9 5.9 7.0 )5 1
Max 6.5 13.0 8.5 7.8 8.9 10.8 12 12
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first flight feathers’ sheaths ripped, and that event started
D-stage lasting until day 10, when the vanes of flight
feathers exceeded 1/4 the total length of feathers.
Starting from day 9 there appeared two evident broad
light stripes on the wings and a buff breast-band. In the
E/F-stage, chicks aged 11–12 days left the nest before
they were able to fly (not all the vanes were then larger
than 1/2 of the flight feathers’ total length).

The yolk-sac, visible after hatching, grew smaller
until the third day of life. The nestlings opened their eyes
on the second or third day, at first in the form of thin
gap. Complete eye opening followed on day 5–6. The
light pink body and bill darkened, starting from the first
day. However, claws began to be darker only from day 4
or 5. The folded skin on the tarsus stretched on day 6.

All the measurements were highly and significantly (t-
test) correlated with the age of chicks during the period
of their stay in the nest (although one should bear in
mind that it is actually not a linear correlation, as the
functions of growing processes are usually S-shaped).
The highest correlation coefficient (r=0.98, t=43.17,
P<0.05) appeared for tarsus length (Fig. 4A). Also,
thecorrelation coefficient for wing length (r=0.97, t
=48.54, P<0.05) was high (Fig. 4B). Less pronounced
correlation occurred for weight (Fig. 4C), with a corre-
lation coefficient of0.94 (t=28.23, P<0.05). To estimate
the nestlings’ age, a multiple regression equation was
established with the variables of the highest correlation
coefficients, i.e. wing and tarsus length (Fig. 5; R2=0.99,
SE=0.46).

Parental care: feeding

The frequency of feeding in the nest increased as the
chicks grew older. On day 6, the number of visits
dropped before an almost linear increase occurred
(Fig. 6).

Both parents participated similarly in feeding chicks
(Fig. 7). A statistically significant difference occurred
only for day 5, when the female visited nest more often
(v2=6.28, P<0.05).

The average duration of a visit to the nest for adult
birds decreased with the age of the nestlings. G-test
showed statistically significant differences between male
and female distribution of the average duration of visit
(G=52.3, df=10, P<0.05). Until day 6, the female

Table 3 Egg sizes, in millimetres

Glutz von Blotzheim
and Bauer1985

Cramp 1988 Nikiforov et al. 1989 This study

Length Width Length Width Length Width Length Width

n 64 64 85 85 7 7 86 86
Mean 19.05 14.06 19.5 14.4 18.59 14.67 18.40 14.16
SD - - - - - - 0.81 0.37
min 18.0 14.0 18.0 13.8 18.2 14.4 16.5 13.1
max 21.0 15.0 21.3 15.3 19.3 15.0 20.2 14.8

Fig. 4 The growth of nestlings: A tarsus length (n=96 measure-
ments), B wing length (n=143), C weight (n=99)

Fig. 5 Correlation between real and predicted age of nestlings
found according to multiple regression equation, above the graph.
n=96 measurements. Solid line regression. Correlation rate
r=0.99, t=14.74, P<0.05
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stayed at the nest about twice as long as the male (for the
first 2 days, more than 9 min). After 6 days, the average
duration of visit shortened for both parents to several
seconds (Fig. 8).

Among the prey carried by the parents there were:
larvae and imagines of dragon-flies (Odonata), orthopt-
erans (Orthoptera), larvae and imagines of butterflies
and moths (Lepidoptera), larvae and imagines of flies
(Diptera), hymenopterans (Hymenoptera), pupae and
imagines of beetles (Coleoptera), spiders (Araneae),
annelids (Annelida), small gastropods (Gastropoda). The
diet of the nestlings seemed to be influenced mostly by
accessibility of prey. When there was humid and wind-
less weather small dipterans like Tipulidae, Culicidae,
Chironomidae predominated; during sunny afternoons

there were many flying insects like Lepidoptera,
Hymenoptera, and larger Diptera. When the birds were
foraging at the water, they carried to the nest larvae and
imagines of Dytiscidae, leeches Hirudinea, Tubificidae;
while hunting in the grass they brought spiders and
caterpillars and larvae of dipterans.

Other observations

I observed only two males (unpaired, at the end of May)
performing song-flights, resembling those of Meadow
Pipit (Anthus pratensis), but lower (only to about 3 m)
and with rather long and varied (as for this species)
rippling singing. One of these males performed six such
song-flights during 1 h.

I recorded nest building only by females (early in the
morning) with males observing the surroundings and not
participating in the construction. The only observation
of copulation took place during this time.

Females laid one egg a day in the early morning. In
eight observed broods it took place before 09:00 hours.
Incubation started after laying the last egg. Generally,
females incubated the eggs, exceptionally replaced by
males.

All chicks in a nest hatched on the same day. The
earliest recorded hatching was at 04:43 hours, and the
latest between 19:00 and 20:45 hours.

I recorded three females and one male with successful
breeding attempts in the second calendar year of their
lives. I observed two cases of incestuous broods (be-
tween siblings).

Discussion

In 1994, the first breeding by the Citrine Wagtail in
Poland took place on the nature reserve Mechelinki
Meadows situated 6 km from my study area. Until 1996,
two to four broods have been noted there (Meissner and
Skakuj 1997; Polish Avifaunistic Commission 1997).
Since then, the small population has moved to the Beka
reserve, which is less disturbed by people, and three to
seven pairs have been found breeding there every year
since 1995 (Meissner and Skakuj 1997; own data).
Meanwhile, the increasing number of recorded broods
for the whole of Poland reached 26 in 1998 (Polish
Avifaunistic Commission 2000). An expansion to the
west was predicted by Meissner and Skakuj (1997). My
observation of colour-ringed birds in the study area for
more than a year provides evidence that the Citrine
Wagtail’s occurrence on the new breeding grounds is not
ephemeral. Moreover, one of the birds hatched in the
Gdańsk region was controlled next year in Meklem-
burgia, NE Germany (Hampe et al. 1996).

All the observations of wagtails took place in wet
biotopes, situated close to water reservoirs (Puck Bay,
Vistula River). This is consistent with data referring to
habitat preferences of the species (Glutz von Blotzheim

Fig. 6 Frequency of feeding (N average number of visits per hour)
of nestlings in the observed nest

Fig. 7 Percentage share of the male (black) and the female (grey) in
feeding nestlings from the observed brood. Labels show the
numbers of visits

Fig. 8 Average male (black) and female (grey) duration of visits in
the observed nest while feeding nestlings. Labels show the numbers
of male/female visits
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and Bauer 1985; Glutz von Blotzheim 1997; Cramp
1988). The location of nests also confirms that the Ci-
trine Wagtail is a species closely associated with an
environment of marshy meadows or peat-bogs.

First arrivals of the males took place at the end of
April, with the the females observed later. Similar
information is given by Glutz von Blotzheim and Bauer
(1985), Cramp (1988) and Nikiforov et al. (1989), al-
though for areas situated further to the south (Belarus,
southern Russia, Slovakia) dates of first arrivals are
earlier (mid-April).

The observed duration of nest building is more or less
consistent with data referring to the Yellow Wagtail
presented by Glutz von Blotzheim and Bauer (1985),
who state that it lasts about 1–2 (3) days. The authors
also mention a break between the ending of nest con-
struction and the starting of egg laying, which for the
Yellow Wagtail is on average 2 days, similarly to my
records for the Citrine Wagtail.

The birds started laying eggs about 1 week after ar-
rival, i.e. at the beginning of May, similar to the Moscow
region (Glutz von Blotzheim and Bauer 1985). Both
Glutz von Blotzheim and Bauer (1985) and Cramp
(1988) state that in the Moscow region birds raise two
broods a year. Meissner and Skakuj (1997) also mention
two broods by the same pair. However, my observations
suggest only one, although with a rather asynchronic
and prolonged breeding period. The clutch-size was ra-
ther consistent with other studies. Dementiev and
Gladkov (1954) mention a number of 4–5 eggs, and
Cramp (1988) 4–6 (to 7) eggs.

A noticeable difference was found between the ob-
served duration of the incubation (11–12 days), and
period of 14–15 days given by Yanushevich et al. (1960).
Cramp (1988) states that both sexes participate in
incubation. However, in observed broods females were
sitting on eggs practically all the time, replaced by males
exceptionally in several-minute breaks, during which
females were foraging.

During the growth of nestlings a particularly distin-
guishable point was on day 6, when the sheaths of the
contour feathers opened. This is when chicks obtained
the ability tomaintain their own temperatures and,
consequently, theyrequired less, or not at all,additional
warming by the female. Thus, from this moment the
female spent much less time in the nest. Simultaneously,
the energy needed for the thermoregulation of nestlings
decreased, so the food demands also dropped. This may
explain the decline in the number of parental visits in the
next. The energy used so far for a rapid rise in body
mass, is probably used after day 6 for an intensive
development of plumage. Thus, starting from day 6,
the weight of nestlings increased more slowly, and the
wing (growing at first relatively slowly) began to gain
bigger increments until it reached a length approxi-
mately that of the adult birds. Thus, the measure most
closely correlated with age was tarsus length, which
increased almost linearly until about day 10 of the
nestlings’ life.

In the observed broods, fledglings left nests 10–
13 days after hatching, being practically unable to fly,
but with fully developed tarsus. Therefore, it seems that
it is the growth of the tarsus (and not the wing), which
influences the date of leaving the nest. Such a situation
seems to be reasonable for species nesting on the ground,
for which each day longer in the nest increases the
danger of predators finding the brood. Thus, leaving the
nest early and hiding in the vegetation is more advan-
tageous. According to Yanushevich et al. (1960), nes-
tlings stayed in nests as long as 13–15 days. Cramp
(1988) also gives a period of 11–12 days, suggesting,
however, premature departure. That could be the
explanation of my observed duration of staying in the
nest, nevertheless the departure even if possibly influ-
enced by observers did not cause the death of nestlings,
as all of them were caught or observed later in the sea-
son.

The comparison of male and female shares in feeding
showed that in the main nestlings are fed equally by both
parents. This fact is not fully consistent with Cramp
(1988), who states that both sexes participate in feeding,
but female feeds more often.

The species is specialised in foraging in wet areas
(Cramp 1988). Among all recognised prey items the
highest share in diet was of organisms living in water,
especially big larvae and pupae of Dytiscidae and Odo-
nata. According to data cited by Cramp (1988), such
prey constituted 67% of the diet of Citrine Wagtails
from northern Kazakhstan and Baraba.

As stated by Cramp (1988), Citrine Wagtails become
sexually mature probably at 1 year old. My observations
confirm this fact for both females and males.
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Meissner W, Skakuj M (1997) First broods of the Citrine Wagtail
Motacilla citreola in Poland and changes in the species breeding
range in Europe. Not Orn 38:51–60

Nikiforov ME, Jaminskiy BW, Shklarov LP (1989) The birds of
Belarus (in Russian). Wysheyshaya Shkola, Minsk

Polish Avifaunistic Commission (1997) Rare birds recorded in
Poland in 1996. Not Orn 38:291–311

Polish Avifaunistic Commission (2000) Rare birds recorded in
Poland in 1999. Not Orn 41:293–316

Svensson L (1992) Identification guide to European passerines.
Lars Svensson, Stockholm

Yanushevich AI, Tyurin PS, Yakovleva ID, Kydyraliev A, Seme-
nova NI (1960) The birds of Kyrgyzstan, vol 2 (in Russian).
Frunze

Zar JH (1996) Biostatistical analysis. Prentice-Hall, London

47


