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Abstract: The reproductive investment of 14 pairs of Syrian woodpecker Dendrocopos syriacus was stud-
ied in the newly-colonised area of SE Poland in 2003-2006. The birds devoted av. 62.5%
of their time to nest hole excavation, which varied between 44.7% of the time spent in April (before
the egg laying) and 84.0% in May (during the breeding season). Nest construction was largely
carried out by the male, with av.88.0% share of participation in this activity. In April, the
share of male participation in nest construction averaged 96.8% and fell to 77.3% in May.
Clutches were incubated 97.2% of the day time, shared equally by the pair members. The share
of male and female participation in feeding was similar, too. In each successive fourth seven-
day periods of nestling’s life, one nestling received on average, respectively, 1.08, 1.86, 2.62,
and 2.90 (average 2.12) food deliveries per hour. The involvement of both pair members
in nest excavation during the breeding season and the participation of the female in this activity
reduced the construction time of new nest holes, and simultaneously accelerated renesting. Ad-
ditional costs of Syrian woodpecker reproduction at the northern limit of the species range may
also result from an increased investment in egg incubation. This may be due to the greater
thermal requirements of this southern species when breeding in the cooler climate of
central Europe.
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Introduction of male and female participation in these activi-

Parental effort among woodpeckers (family Picidae)
varies between males and females and, in general,
has partially reversed sex roles. In the case of the
socially monogamous species, males invest more in
parental care than females (Cramp 1985, WINKLER et
al. 1995, WINKLER, CHRISTIE 2002). The male mainly
excavates, guards and defends nest holes against in-
truders (WIKTANDER et al. 2000, MICHALEK, WINKLER
2001, Wozniak, Mazcaiski 2003, FisHER, WIEBE
2006). At night, primarily the male incubates the
eggs and keeps the nestlings warm, while the share

ties during the day is similar (WINKLER ef al. 1995,
WieBe 2014). Both parents clean the nests by re-
moving nestlings’ fecal sacs and feed their nestlings
(MicHALEK, WINKLER 2001, WozZNIAK, MAZGAISKI
2003, RossMANITH et al. 2009). However, participa-
tion of both sexes in these activities can vary in some
species (HoGstap, STENBERG 1997, Hocstap 2009,
Gow, WIEBE 2014a). Differences in the intensity of
nest cleaning and food delivery between males and
females may depend on the size of the brood and
the age of nestlings (e.g. Wozniak, Mazagaiski 2003,
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RossmaNITH et al. 2009, Gow, WIEBE 2014b, Gow et
al. 2015).

There are several reports of equal parental care
roles in Syrian woodpeckers (SzLivka 1957, 1962,
RuGe 1969, Marisova, BuTtENko 1976, MERSTEN-
Katz et al. 2012). Nevertheless, more details are
needed to examine the parental care roles of the sex-
es in various conditions. This study characterises the
expenditure incurred by Syrian woodpeckers during
various stages of reproduction: nest hole excavation,
egg incubation and nestling feeding. The study also
assessed the contribution of males and females in
raising young depending on the age of the nestlings
and the size of the brood.

Material and Methods

Study area and species

The 305 km? study area is located in SE Poland
(50°28°N, 23°40’E). Approximately, 30-50 pairs of
Syrian woodpeckers nested in this area in 2003-2006
(MicHAaLczuk, MicHaLczuk 2006a, 2006b, 2015). The
region was colonised by this species at the end of the
20% century (MicHaLczuk 2014). A native of Asia
Minor, the Syrian woodpecker has been colonising
Europe since the end of the 19" century, and its ex-
pansion is now occurring at a very fast rate in the
Eastern part of the continent (Cramp 1985, ZavyaLov
et al. 2008, MicHaLczuk 2014). The landscape of the
study area consists of gently rolling hills from 195 to
263 ma.s.l. and small river valleys (Konpracki 2000).
Crop fields dominate, comprising more than 71% of
the area. Meadows, found in the valleys, occupy 10%
of the area, water bodies — 1%, and small forests —
4%. The western part of the area is dominated by pine
forests, with a large proportion of Pinus sylvestris.
Eastern areas are dominated by broad-leaved forests,
with a large share of common hornbeam Carpinus
betulus and oak Quercus spp. The trees in built-up ar-
eas preferred by the Syrian Woodpecker (GLUTZ vON
BrotzueEmM, BAUER 1980, Cramp 1985, MICHALCZUK,
Micuarczuk 2011, 2015, 2015b) comprise 14% of
the area, made up mostly of clumps of trees, and less
frequently avenues, tree rows, parks and cemeter-
ies. The trees are mostly willow Salix spp., poplar
Populus spp., Fraxinus spp. and maples Acer spp.
Orchards with fruit trees, such as apple Malus domes-
tica, cherry Prunus cerasus, plum Prunus spp., and
walnut Juglans regia are equally often encountered.
Coniferous species, such as spruce Picea spp., larch
Larix sp. and pine Pinus sp. are rare (MICHALCZUK,
MicHALczuk 2015, 2015b).

Syrian Woodpecker is a monogamous species
which breeds once per year (Cramp 1985). From the
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end of April up to middle June females lay from two
up to seven eggs (average five eggs). After 9-13 days
of egg incubation (most often after ten days) from
one up to six nestlings are hatched. They remain in
the hole for 24-30 days and fledge from the nest in
June or in July (MicHaLczUK, MicHALCZUK 2016a).

Field observation methods and data treatment

The study was conducted in 2003-2006. We ob-
served 14 pairs of birds directly from a hide near the
tree hole or by recording videos, which were then
analysed. We conducted observations from April to
July, that is, from the period of hole excavation to the
time the young fledged (MicHALCZUK, MICHALCZUK
2016a). During this time, we measured the time spent
by the male and female excavating the nest hole and
incubating the eggs. Time spent by an individual on
specific activity was defined as “sequence”. We also
assessed the intensity with which nestlings were de-
livered food depending on their age and the size of
the brood. Observations were made in the morning
or in the evening, in good weather conditions.

Nest excavation

To assess the effort of the woodpeckers in nest con-
struction, we conducted individual four-hour obser-
vations of birds excavating cavities. In each case,
we calculated the excavating time and breaks taken
by each partner. In order to compare the length of
excavating sequences by the male and female, we
used only full observations, consisting of the time
a woodpecker arrived at the hole, began excavating
it, and then flew away. The time when woodpeckers
were not excavating the nest hole was recorded as a
break. Observations obtained in April were made be-
fore egg laying, thus were defined as “before breed-
ing season”. Results we got in May were defined as
“in breeding season” because they were made when
a lot of woodpeckers’ pairs have their eggs laid, in-
cubated and fed broods (MicHALCZUK, MICHALCZUK
2016a). For 11 pairs, we assessed 33 sequences of
males excavating, seven sequences of females and
56 breaks.

Clutch incubation

We assessed incubation during day time and only
for pairs that had completed laying. We observed
14 breeding pairs over a four-hour period. Then, we
calculated general time budgets of each sex during
incubation, including time incubating, outside the
nest hole and time away. To compare the length of
time of each incubation sequence, we used only data
from a full period, measured from the time a particu-
lar individual entered to the time it left the nest hole.
For fourteen males and females, we obtained data on
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Table 1. Intensity (mean + SD) average proportion and intensity of food deliveries by the male and female in specific seven-
day periods of life of Syrian woodpecker nestlings. The average percentage of participation of males and females together
with minimum and maximum values are presented in parentheses, s.L.n. — seven-day period of life of the nestlings

Brood stage Mann-Whitney
(s.1.n.) Total Males Females U test
early 080,30 0.52+0.16°%¢ 0.56+0.19%¢ U=-0.63
(1 -7 days) ’ ' (48.4,36.4 - 60.0) (51.6,40.0 — 63.6) p=0.530
middle | 86£0.28 0.96+0.28 0.90+0.17 U =-0.66
(8 — 14 days) ’ ' (51.3,33.3-63.0) (48.7,37.0 - 66.7) p=0.510
late 2 6240 65° 1.29+0.28° 1.3340.624 U=-043
(15 - 21 days) ’ ' (51.0,33.3-64.8) (49.0, 35.2 - 66.7) p=0.669
near-fledgling 29021 46° 1.46+1.14° 1.44+0.78° U=-0.36
(22 — 28 days) ’ ’ (47.7, 0.0 — 100.0) (52.3, 0.0 - 100.0) p=0.718
. H,=27.56 H, =20.67 H, =18.64 )
Kruskall-Wallis test | "2 1501 p =0.0001 p = 0.0003

Dunn’s post-hoc test: a—p=0.0001, b—p = 0.0001, c —p = 0.0049, d — p = 0.0016, e — p = 0.0009

respectively 39 and 47 complete sequences of incu-
bation, as well as 74 incubation breaks.

Food delivery

We observed the delivery of food to nestlings near
the nest holes of two or three pairs in each season
between 2003 and 2006. Then, using 10 x 50 binocu-
lars and 30 x 50 telescopes or by recording videos
(which were then analysed), we identified the sex of
the bird bringing food to the nestlings. We observed
nests from a hide, sometimes even only a few meters
away from the nest and were able to observe food
delivering by birds in their bills. To capture the vari-
ability in the intensity of food deliveries associated
with nestling development, we divided the time spent
by the young in the nest (approximately 26-28 days)
(Horzer, HoLzer 1982, AL-Sarapi 2004, MERSTEN-
KAtz et al. 2012, MicHALCZUK, MicHALCZUK 2016a)
into four seven-day periods. They were defined as:
an early stage between 1-7 days since hatching: nest-
lings have grown up from c. 4 grams to 30 grams;
middle stage between 8 and 14 days after hatching
when nestlings have grown up to about 50 grams;
late stage (15-21 days after hatching) when nestlings
have attained about 60 grams, and near-fledging
stage (22-28 days) when nestlings were about 60
grams, too (AL-SAFADI 2004, MERSTEN-KATZ et al.
2012). In the middle of each seven-day period, we
performed two two-hour observations and used the
results to calculate the relative feeding rate — average
number of feedings per nestling in the brood per one
hour. In order to determine the number of nestlings
in the broods, we have checked study holes. We used
the values obtained (number of trips/hour/nestling)
to compare the intensity of nestling feedings by indi-
vidual parents and the pair in successive seven-day

periods of life of the nestlings. We obtained data on
a total of 11 pairs, consisting of 1399 feedings, rang-
ing from 75 to 193 feedings per brood with two —
five nestlings in the nest.

Statistical analysis

In the analysis, we compared the share and average
length of time spent by the male and female for spe-
cific activities, and length of incubation breaks, when
the birds were not present at the nest. For this pur-
pose, we calculated the average values for each pair
and for each individual of the pair. We performed the
statistical analysis with Excel 2007 and StatisticaSoft
7.1. We determined the differences to be statistically
significant when the associated probability was less
than 0.05. We used the U Mann-Whitney test or
Student’s t-test when comparing two groups of sin-
gle variables. We used the Kruskall-Wallis test with
Dunn’s post-hoc test when analysing multiple levels
for a single variable. We also used Spearman’s rank
correlation coefficient. Mean values are given = SD.

Results

Nest hole excavation

Syrian woodpeckers Dendrocopos syriacus devoted
approximately 62.5% (£ 29.5, n = 11) of the time
to excavate a nest cavity. The share of time spent
on nest construction by specific pairs ranged from
9% to 96% and depended on the date of excavation.
In April, before the breeding season, birds devoted
about 44.7% of time (+ 28.4, n = 6, range from 9% to
89%) to nest building, while in May, this figure was
84.0% ( 10.6, n = 5, range 67-96%). These differ-
ences were statistically significant (Mann-Whitney
U test, U =2.00, p = 0.040).
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Fig. 1. The proportion of participation of Syrian wood-
pecker males (gray bars) and females (white bars) in nest
hole excavation (n = 11), egg incubation (n= 14) and feed-
ing the nestlings (n = 11; vertical lines — standard errors)

The nest hole was mostly excavated by the
male, with an 88.0% (£ 11.8, n = 11, range 69.2-
100.0%; Fig. 1) average share of participation in
this activity. The share of a female participation in
excavation was significantly lower (Mann-Whitney
U test, U = -3.87, p = 0.001), only 12.0% ( 11.8,
range 0.0-30.8%, n = 11). As the season progressed,
the male’s participation in excavation decreased and
the female’s share increased (Mann-Whitney U test,
U=2.56,p=0.010). In April, the proportion of male
participation in nest hole excavation averaged 96.8%
(£5.8,n=06), and in May, 77.3% (= 7.1,n=15).

Average time spent by males on excavation in
four-hour study period was 126.40 min (+ 56.12, n
= 11) and was similar in April (102.08 min + 64.36,
n = 6) and May (155.48 min + 27.04, n = 5; Mann-
Whitney U test, U = -1.46, p = 0.144). Females ex-
cavated statistically less holes than males (Mann-
Whitney U test, U = 3.51, p = 0.0004) by average
23.03 min (+ 23.58, n = 11). They spent more time
on this activity in May (45.22 min £+ 15.00, n = 5)
than in April (4.12 min + 6.42, n = 6; Mann-Whitney
U test, U=-2.74, p = 0.006). Breaks in hole excava-
tion lasted about 90.17 min (= 70.42, n = 11) and
were longer in April (133.31 min + 67.29, n = 6) than
in May (38.25 min + 10.10, n = 5; Mann-Whitney U
test, U =2.00, p = 0.044).

The average length of a single sequence of nest
hole excavation by the male and female was the same
(Mann-Whitney U test, U = -0.37, p = 0.708). This
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was 22.36 min for the male (£ 24.3, n = 33), with a
range of from 0.12 to 95.6, min whereas the aver-
age sequence length for the female was 22.36 min (£
18.0, n = 7) with a range of from 1.30 to 57.18 min.
Breaks in excavating lasted on average 15.26 min (+
21.0, n = 56) and ranged from 0.01 to 222.14 min.

Incubation

During the day, the pair members incubated their
eggs to a comparable degree. The clutches were in-
cubated a mean of 97.2% (& 2.89, range: 91-99%,
n = 14) of time during observations. There were no
statistical differences between the involvement of
males and females in incubation (Mann-Whitney U
test, U =—0.14, p = 0.891), 49.5% (range 29-75%,
n = 14) and 50.2% (range 25-71%, n = 14; Fig. 1),
respectively. The average length of a single incuba-
tion sequence was 35.30 min (£ 24.8, n = 86) and
did not vary significantly between the male and fe-
male (t-test, t, = 1.19, p = 0.236). For the male, an
incubation sequence averaged 39 minutes (+ 26.56,
with a range of 1-99 min, n = 39) and for the female,
32.36 min (+ 22.51, with a range of 2.12 to 103.27
min, n = 47). When pairs exchanged places in the
nest, incubation breaks lasted an average of 1.9 min
(£ 2.49, ranging from 0.03 to 21.51 min, n = 74) and
accounted for 2.8% of the time. Breaks in incubation
made by sexes during the day were similar (Mann-
Whitney U test, Z = 0.55, p = 0.586). Males spent
outside nest hole 39.20 min (& 29.46, with a range of
0.09 to 104.15 min, n = 42) on average and females
34.25 min (£ 27.09, with a range of 0.08 to 98.31
min, n = 44).

Nestling feeding

The frequency of nestling feeding in each brood
ranged from 4.69 to 12.06 food deliveries per hour
with an average value of 7.95 (= 2.01, n = 11).
Although the intensity of delivery was higher in
pairs with larger broods (Spearman Correlation, r, =
0.724, p < 0.05, n = 11; Fig. 2). The more nestlings
in a brood, the more intensively males fed the nest-
lings (Spearman Correlation, r, = 0.758, p < 0.05, n
= 11). Such results were not observed for females
(Spearman Correlation, r = 0.256, n.s., n = 11; Fig.
2). There was no statistical difference in the deliv-
ery rate of individual pairs (Kruskall-Wallis test,
H,, = 10.04, p = 0.4374). Individual Syrian wood-
pecker nestlings received an average of 2.12+ (.52
food deliveries/hour (n = 11). Males and females
provided food at an equal rate with an average of
1.06 trips/hr/nestling (Mann-Whitney U test, U =
0.10, p = 0.921). The share of male food deliveries
(50.2%, = 10.62) ranged from 35.0% to 67.4% and
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was greater as the number of nestlings in a brood in-
creased (Spearman Correlation, r, = 0.681, p < 0.05,
n = 11). The frequency of food deliveries of individ-
ual broods ranged from 1.53-3.43 trips/hr/nestling.
There were no statistically significant differences in
the average intensity of feedings per one nestling per
hour (Kruskall-Wallis test, H,j = 5.849, p = 0.828).
Although there was a trend for the number of nest-
lings in a brood to be negatively related to the fre-
quency of food deliveries by parents to one nestling in
the nest hole, the small sample size yielded a statisti-
cally non-significant result (Spearman Correlation, r,
=-0.588, p > 0.05). Probably one outlier value gives
near-significant result (Fig. 3). Significant differenc-
es in the intensity of food deliveries were found only
between early and the late and near-fledging stage of
nestlings’ lives (Table 1). In specific seven-day pe-
riods of life, both parents fed nestlings with similar
intensity, and the differences between males and fe-
males did not exceed 0.07 trips/hr/nestling (Table 1).
The share of food deliveries between the pair ranged
from 47.7-51.3% for the male and 48.7-52.3% for
the female. A few days before fledging, two cases of
nest abandonment by one member of the pair were
found (Table 1). In one case in 2003, the brood was
abandoned by the female, and in 2005, by the male.
In these two cases both parents were not observed
in spite of following nest inspection after study pre-
sented. They were observed while feeding their nest-
lings a few days after fledging.

Discussion

The investment borne by Syrian woodpeckers in
reproductive activities are similar to those of other
related woodpecker species. Their involvement
in excavating nest holes is similar to the efforts of
the great spotted woodpecker and lesser spotted
woodpecker, devoting av. 62-65% of their time to
nest building (Wozniak, Mazcaiski 2003, HoGSTAD
2009). The length of a single excavation sequence
confirmed during the study was similar to the time
devoted to nest hole excavation of Syrian wood-
peckers in Ukraine that took breaks after about 25-
30 minutes of excavating (AFANASYEV 1998). Just
as with the great spotted woodpecker (MICHALEK,
WinkLER 2001, Wozniak, Mazcasskr 2003), middle
spotted woodpecker (MicHALEK, WINKLER 2001) and
lesser spotted woodpecker (WIKTANDER et al. 2000,
Hoastap 2009), nest hole excavation was mainly car-
ried out by the male. In the case of the great spotted
woodpecker, females participated only rarely (3% of
time) (WozNIAK, MazaGaiski 2003). The participation
of male Syrian woodpeckers in nest hole excavation
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Fig. 3. Average food deliveries to nestlings in relation to
brood size (n = 11)

observed during this study was four times higher. The
assistance of the female in nest construction was also
noted in this species during research conducted in
Ukraine (MARISOVA, BUTENKO 1976, AFANASYEV1998)
and Vojvodina (SzLivka 1957). However, the authors
did not specify the degree of involvement between
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the male and female, indicating only the domination
of the male in nest hole excavation.

The increasing involvement of the pair, espe-
cially the female, in nest hole excavation in May con-
firmed during the study, enabled the woodpeckers to
accelerate nest construction and begin breeding more
quickly. During this period, nest holes were excavat-
ed by pairs that were originally usurped by starlings
Sturnus vulgaris, which take over Syrian woodpecker
nest holes mostly in late April and early May (MiTyAJ
1986, MicHALczuK J., MicHALczuK M., unpublished
data). This is the reason, why Syrian woodpeckers lose
about 31% of their broods (MicHALCZUK, MICHALCZUK
2016a). The level of losses resulting from starlings
nest parasitism of other related woodpecker species
nesting in central Europe is clearly smaller. This type
of nest loss was either not recorded for the clutches of
the great spotted woodpecker (Mazagasski 2002), or it
accounted for only 8% of the losses (Kosmski, Ksit
2006). Losses at a similar level for the same reason,
reaching 7%, were also reported for the middle spot-
ted woodpecker (Kosmiski, Ksit 2006). Syrian wood-
pecker brood losses due to starlings was not noted
in Austria (Ruce 1969), nor in Israel (BRanEA 1982,
Ar-Sarapr 2000), because starlings do not breed
(SHriHAI 1996). The weak nest parasitism pressure
of starlings or the lack thereof in these regions prob-
ably allows the Syrian woodpecker to continuously
occupy old nest holes (BArRNEA 1982, MERSTEN-KATZ
et al. 2012). This is also why Syrian woodpeckers oc-
cupying southern regions, such as Asia Minor, rarely
excavate new nest holes, compared to the populations
inhabiting central Europe, where starlings take over
a significant proportion of old and new nest holes
(SzLivka 1957, 1962, Mitya) 1986, MICHALCZUK et
al. 2011). Probably in areas where there is a strong
competition or nest parasitism of starlings, the Syrian
woodpeckers must increase their efforts in build-
ing new nests. This is probably why female Syrian
woodpeckers are observed helping males with nest
excavation (SzrLivka 1957, MARisova, BUTENKO
1976, AFANASYEV 1998), whereas this is not seen in
the subpopulations living in Asia Minor. In this re-
gion, the birds do not have to increase their invest-
ment in excavating new nest holes, as they do not
significantly lose nests, which can be guarded by the
male throughout the year (BARNEA 1982, MERSTEN-
Katz et al. 2012).

Exchanges of the male and female during egg
incubation occurred at a similar frequency as with
the birds in Austria, where during the day, pairs ex-
changed places also after about 30-35 minutes (RUGE
1969). Incubation exchanges occurred more fre-
quently than with the great spotted woodpecker, in
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which the male and female exchanged places after
about 55 minutes (WozNIAK, MazGaiski 2003). But
the share of male and female participation in incu-
bation was the same as in other populations of the
Syrian woodpecker (RuGe 1969, MARrisova, BUTENKO
1976, MERSTEN-KATZ et al. 2012) and in other spe-
cies of woodpeckers: great spotted (MICHALEK,
WmNkLER 2001, Wozniak, Mazcarskr 2003), middle
spotted (MicHALEK, WINKLER 2001) and lesser spotted
(WIKTANDER et al. 2000, HogstaDp 2009, ROSSMANITH
et al. 2009). Breaks in incubation taken by the great
spotted woodpecker were about 6-7 times longer than
for the Syrian woodpecker and accounted for about
16-22% of the time spent by the pair outside of the
nest (Wozniak, Mazcasski 2003). The lesser amount
of time taken for breaks by the Syrian woodpecker
compared to the great spotted woodpecker, which has
avery similar reproductive biology in terms of, for ex-
ample, the size and weight of adults birds, dimensions
and weight of eggs (GLutz voN BLOTZHEIM, BAUER
1980, Cramp 1985, AL-SAFADI 2004, MERSTEN-KATZ
et al. 2012), suggests that the Syrian woodpecker, as
a species originating from the south, may have higher
thermal requirements during egg incubation.

The frequency of food deliveries to nestlings
by Syrian woodpeckers was similar to the aver-
age intensity of food deliveries calculated for pairs
nesting in Vojvodina (2.15 trips/hr/nestling, see
Szrivka 1962) and Ukraine (2.30 trips/hr/nestling,
see MARIsova, BUTENKO 1976). As in other studies,
e.g. of the lesser spotted woodpecker (WIKTANDER et
al. 2000) and great spotted woodpecker (WOZNIAK,
Mazagaiski 2003), the intensity of food deliveries was
positively correlated with the number of nestlings
in a nest hole and increased as the nestlings grew
(HoGsTaD, STENBERG 1997, WIKTANDER et al. 2000,
WoznNiak, MazGaIskl 2003, RossMANITH ef al. 2009).
The evident increase in the demand for food during
the first half of the time spent by nestlings in the nest
hole should be linked to their intensive growth in this
period (RuGe 1969, AL-Sarapi 2004, MERSTEN-K ATZ
et al. 2012). Immediately after hatching, a nestling
of this species weighs about 4.6 grams, while at the
age of 14-16 days, it weighs approximately 50-60
grams (AL-SAFADI 2004, MERSTEN-KATZ et al. 2012).
During the first ten days of life, they increase their
weight more than ten times and this is why their food
supply significantly increases during this period.
Later, the intensity of food deliveries stabilises, as
the nestlings increase their weight by only approxi-
mately 5-10 grams during the remaining ten days in
the nest hole, reaching an average weight of 59-65
grams when they fledge (AL-SAraDI 2004, MERSTEN-
Katz et al. 2012, MicHaLczuk J., MicHALCZUK M.
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unpublished data).

The intensity of food deliveries may also depend
on the type and size of food portions that are brought
(e.g. RuGte 1969, HoGsTAD, STENBERG 1997). It is pos-
sible that this was the reason for such large, varying
levels of effort among individual pairs during feed-
ing. It may also be the result of considerable variation
in the diet of Syrian woodpecker nestlings (SzLivka
1962, RuGe 1969, Marisova, Butenko 1976). As
an opportunistic forager, this species may feed their
young a variety of different food items (e.g. insects,
spiders, Lepidoptera butterfly caterpillars, larvae of
Coleoptera beetles, Cockchafers Melolontha mel-
olontha, plant food, etc.) in specific breeding seasons
(MicHaLczuk J., MicHaLczuk M. unpublished data).
This is likely due to differences in the availability of
various types of food in the territories of the birds
(RUGE 1969, WINKLER 1972, Gow ef al. 2013).

As in other studies of the Syrian woodpeck-
er (e.g. SzLivka 1962, Marisova, Butenko 1976,
MERSTEN-KATZ et al. 2012), the participation of both
the male and female in feeding nestlings was the
same. The similar involvement of both pair mem-
bers in feeding nestlings was also found in the relat-
ed great spotted woodpecker (Wozniak, MAZGAJSKI
2003), whereas a male lesser spotted woodpeck-
er was more likely to feed the young than the fe-
male, with its share of participation reaching 64%
(WIKTANDER et al. 2000, HoGstap 2009). However,
the increased investment in raising a greater number
of nestlings may adversely affect the fitness and sur-
vival of the parents (e.g. DuksTra et al. 1990, GOLET
et al. 1998), as well as their reproductive success in
the long term (SLacsvoLD 1984, MARTIN 1995). This
is probably why female Syrian woodpeckers reduce
their participation in feeding larger broods, which
was also found for the lesser spotted woodpecker
(WIKTANDER et al. 2000).

Perhaps in order to reduce the reproductive costs
a female or male may abandon a brood at the end of
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