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NEST -SITE CHARACTERISTIC OF GREAT SPOTTED 
WOODPECKER DENDROCOPOS MAJOR IN CENTRAL POLAND 

ABSTRACT: The study was carried out in two nature reserves in Warsaw (central Po
land) in 1992- 1995. Following aspects of Dendrocopos major nest hole's localisation are de
scribing: tree species, height above the ground, tree trunk girth, condition of tree, tree frag
rnent (in which nest was located) and entrance's exposure. Near all nest's parameters were 
different between two study areas what suggest that Great Spotted Woodpecker is quite indi
scriminate in nest site selection. 

KEYWORDS: Great Spotted Woodpecker, Dendrocopos major, nest-site, breeding, pri
mary cavity nesters 

1. INTRODUCTION 

For woodpeckers (Picidae) probably orientation of nest entrance and others 
most i1nportant environ1nental factor is (I n o u y e 1 97 6, 1 a c k so n 1 97 6, 
proper place for hole's excavation We solo w ski and To m i a l o j c 1986, 
(Short and Horn e 1990), especially Aulen 1988, Wesolowski 1989, 
because those birds use holes all year Hag v a r et al. 1 990). However, many 
round for breeding and roosting. Lack of studies describe woodpeckers nests sites 
suitable sites for such activity could li1nit collect from quite large area (B I ago s k
woodpecker's population. l ono w 1968, A u I en 1988, Hag v a r et 

Son1e aspects of woodpecker's re al 1990, G 1 ue and Boswe 11 1994) there
quirement about breeding sites are quite fore it's difficult to compare its results. 
well known. Most commonly used pa The most numerous woodpeckers' 
rameters for describing nest's selection species in Europe is Great Spotted Wood
are: tree species, hole's height above the pecker Dendrocopos major. Its popula
ground, whether the tree is living or dead, tion is rather stable or even increases. 
stem girth or diameter at breast height, One of the reasons of such situation is 

[33] 
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that this species is feeding generalist and 
can change diet seasonally from insect to 
conifer seeds (S k o c z y I as 1961, Hog
stad 1971, Torok 1990). Also this 
species probably has not specific prefer
ences in nest sites' selection. 

In boreal zone, where there is lack of 
many species deciduous trees, Great 
Spotted Woodpecker preferred Aspen 
Populus tremula for nest's excavation 
(Angelstam and Mikusinski 1994). 
In temperate zone apart this also exca
vates holes in greater extends in other 
tree species (We solo w s k i and 
To m i a l o j c 1986). Forest management 
eliminates trees that are dead, rotten or 
infected by fungi probably could not 
strongly influence Great Spotted Wood
pecker population, because this species 
can excavate holes in living trees 

(Wesolowski 1989, Hagvar et al. 
1990). Breeding in suburban areas Great 
Spotted Woodpecker can change its nest
ing behaviour: breeding lower than in 
close forest, more frequently excavate 
nests in trees contained other, old holes 
and more frequently use the same nest holes 
in consecutive years (Ha n ss on 1992). 

Most studies of Dendrocopos major 
nest sites originated from Scandinavia 
(Aulen 1988, Hagvar et al. 1990, 
H a n s s o n 1992, S t e n b e r g 1996). 
In Poland breeding holes were described 
only in Bialowieza Primaeval Forest 
(We solo w ski and To m i a l o j c 
1986, We solo w s k i 1989). 

Aim of this study was to describe 
and compare nest site's characteristic of 
Great Spotted Woodpecker from two dif
ferent, semi-natural forests stands. 

2. STUDY AREAS 

Study was carried out in two nature 
reserves in Warsaw (Central Poland 
52° N, 21 o E). These are: Bielanski For
est and Kabacki Forest refer further in the 
text as Forest I (Bielanski) and Forest II 
(Kabacki). Both are quite large, dense 
forest areas, situated on the outskirts of 
town. Both forests consist of old, mainly 
oak - horn beam Tilio-Carpinetum stands, 
composed of oaks Quercus robur and 
Q. sessilis, hornbeam Carpinus betulus 
with addition of birch Betula verrucas a, 
litne Tilia cordata and aspen Populus tre
mula. Everywhere occur pine Pinus sil
vestris - either naturally or man-planted, 
which forms fragtnents of mixed conifer-

ous stands. In Forest I also ash-alder Fi
cario-Ultnetum canzpestris stands can be 
found composed tnainly of alder Alnus 
glutinosa and ash Fraxinus excelsior and 
oaks. 

Detailed description of study areas 
contais Table 1. 

Forest management activities such as 
pine cultivation, logging of dead trees and 
occurrence of alien tree species as ash
leaved maple Acer negundo or black locust 
Robinia pseudoacacia were also noted. 

There is a grid of touring routes in 
both study areas. The influence of tour
ism is greatest in spring and summer, dur
ing birds' breeding season. 

3. METHODS 

Studies were started in 1992 in For 1995. Search for woodpecker nests began 
est I and 1993 in Forest II and ended in at from the end of April (time of nest hole 
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Table 1. Characteristic of study areas 

Forest I (Bielanski Forest) Forest II (Kabacki Forest) 

Area (ha) ea 145 

Number of tree species 34 

Dominated tree species (%) 

Quercus sp. 50 

Populus trenlula * 
Alnus glutinosa 17 

Carpinus betulus 10 

Pinus silvestris 3 

Robinia pseudoacacia 5 

Betula sp. * 
others 15 

Tree stand age (o/o) (data from 1970s) 

1-40 
• 

36 

41-80 * 
81- 120 20 

121 < 44 

* - < 0.1 %. 

excavation) and was carried out until 
about 20 of June (fledging time of young 
birds). Only few holes were found during 
excavation phase. Main part of nests was 
found guided by begging calls of young. 
In that way nests of Great Spotted Wood
pecker Dendrocopos major, Middle Spot
ted Woodpecker D. medius and Lesser 
Spotted Woodpecker D. minor were 
found, but for two last species sample 
sizes were too small for any comparison. 

After the breeding season the follow
ing paratneters were recorded for each 
woodpeckers' nest: 
- tree species 
- tree trunk girth at breast height (GBH) 
- "degree of decay " in following scale 
(Hag v a r et al. 1990 - modified): 1) I iv
ing tree in good health (no dead 
branches), 2) I iving tree with one or tnore 
dead larger branches (or sighs of broken 
branches), 3) tree still alive but only one 

ea 980 

20 

19 

3 

* 
3 

66 

* 
7 

2 

54 

25 

21 

* 

or a few living branches, 4) recently dead 
trees, 5) tree dead from many years with 
soft wood. 
- condition of tree fragment containing 
hole - I ive vs. dead 

- tree fragment - trunk vs. limb and 
branch 

- occurrence of old woodpeckers' nesting 
(or roosting) holes in the same tree up to 
5 meters from nest 

- estimated height above the ground 

- entrance exposure 

Comparing estimated densities of 
breeding pairs of Dendrocopos n1ajor on 
study areas (L u n i a k et al. 1990) with 
the number of found nests, it could be 
calculated that probably 90- 100% of all 
nests were found in Forest I on every 
year and only 30% in Forest 11. However, 
in Forest II nests were carefully searched 
on Iy in part of area. 
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4. RESULTS 

On study areas Dendrocopos major 
bred in 9 tree species (Table 2). There 
were significant differences between 

study areas (X2 = 40.69; p < 0.001; df= 
8), connected with presence of ash-alder 
stand in Forest I and higher presence of 
aspen in Forest 11. 

Comparing availability of tree spe
cies on study areas (Table 1) and use of 
tree species for nest holes' excavation 
(Table 2) it's possible to find that Great 
Spotted Woodpecker show preferences 
for alder in Forest I, and oaks and aspen 
in Forest II. 

Woodpecker's nests were found from 
1 to about 30 m above the ground. The 
lowest holes occured in similar height on 
both areas (Forest I - 1.2 m, Forest 11 -
0,95 m). There were significant differ
ences in percentage distribution of nests' 

height between study areas (X2 = 34.8; 
p < 0.001; df = 4) (Fig. 1 ). Nest's height 

was not related to hutnan pressure and 
possibility of disturbance. Many holes in 
Forest 11 were located very low (1-2 m) 
near tourist route. 

Percentage distribution of nest trees' 
girth at breast height (GBH) (Fig. 2) was 

different in two areas (X2 = 44.2; 
p < 0. 001; df = 7 ) what is connected with 
difference of nest trees' species (see Table 
2) and their girth (Table 3). In Forest 11 
woodpeckers bred in thicker trees then in 
Forest I. However the thinnest trees con
tained woodpecker holes in both areas 
had similar girth (Forest I - 0. 7 5 m, For
est 11- 0.7 m). 

Great Spotted Woodpecker bred 
either in living or dead trees. Nests were 
excavated in live and dead tree fragments 
(Table 4 ). Between both study areas there 
were no differences either in vitality of 
tree or state of fragments that contained 

holes (tree condition x2 = 5.11; p > 0.05; 
df = 4, tree fragment condition x2 = 2.4; 
p > 0.05; df = 1 ). 

Preferences to excavation nests in 
living trees or live fragment could be ap
parent- dead trees in both areas are very 
rare because they are removed by forest 
tnanagement service, sometimes even 
dead limbs are cut, especially when they 

Table 2. Tree species used for nesting by Dendrocopos major 

Tree species 

Quercus sp. 

Populus trenutla 

Alnus glutinosa 

Carpinus betulus 

Pinus silvestris 

Robinia pseudoacacia 

Betula sp. 

Acer negundo 

Populus nigra 

1 see Table I. 

Forest I 1 Forest 11 1 Total 

N o/o N o/o N o/o 

28 54 23 45 51 50 

1 2 23 45 24 23 

15 28 - - 15 

2 4 1 2 3 3 

4 8 2 4 6 6 

- - 1 2 1 1 

- - 1 2 1 1 

1 2 - - 1 1 

1 2 - - 1 1 

52 100 51 100 103 100 
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Fig. 1. Percentage distribution of Dendrocopos 
major nest's height. )Forest 11

, N = 50; Forest 
II1

, N =5 0). see Table 1 
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Fig. 2. Percentage distribution of girth at breast 
height of trees with Dendrocopos major nests 
(Forest I 1, N =50, Forest II1

, N = 50). 
1 see Table 1 

Table 3. M ean values+ s.d. of girth at breast height (GBH) of nest trees utilized by Dendrocopos 

Tree species Study area I 

Forest I 
Quercus sp. 

Forest II 

Populus tre1nu/a Forest II 

Alnus glutinosa Forest I 

Forest I 
All trees 

Forest 11 
1 see Table 1. 

could be dangerous for walking people 
(more often in Forest I). Trees classified 
in "degree of decay" as 1 or 2 (this means 
healthy) were frequently infected by 
fungi and in those cases holes were lo
cated near po lypores. 

Most of Great Spotted Woodpecker's 
nests were located in trunks (Table 5). 

Differences between study areas (X2 == 

. 
maJor 

Mean GBH + s.d. (m) Number of nests 

2.61 + 0.95 27 

1.37 + 0.49 23 

1.04 + 0.23 22 

1.99 + 0.38 14 

2.29 + 0.95 50 

1.1 9 + 0.41 51 

21.08; p < 0.001; df == 1) are connected 
with age of tree stands and nest tree spe
cies (Table 1, 2) - in aspen holes were 
found only in trunks, in old oaks in Forest 
I main part of holes were located in limbs 
or branches. 

Most of woodpecker's nests were ex
cavated in places that are located away 
from old woodpeckers' holes (Forest I -
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Table 4. Localization (%) of Dendrocopos major nests' in relation to condition of trees 

1 
Condition of tree - degree of decay Number 

Study area of nests 
1 2 3 4 5 

Forest I 38 44 12 6 - 50 

Forest 11 53 27 8 10 2 51 

Condition of tree fragments 

live dead 

Forest I 76 24 51 

Forest 11 88 12 51 

1 see Table 1. 

Table 5. Localization of Dendrocopos n1ajor nests in relation to tree fragrnent and tree species (%) 

Holes in 
Tree species Study area 1 Number of nests 

trunk branch and limb 

Forest I 32 68 28 
Quercus sp. 

Forest II 87 13 23 

Populus trenzula Forest II 96 4 23 

Alnus glutinosa Forest I 73 27 15 

Forest I 52 48 52 
All trees 

Forest II 92 8 52 
1 see Table 1. 

Table 6. Distribution (%) of entrance exposure of Dendrocopos major nests 

Hole entrance direction Number 
Study area 1 

of nests N NE E ES s SW w NW 

Forest I 18 7 13 12 1 1 15 13 1 1 50 

Forest II 9 17 21 10 13 6 8 16 50 
1 see Table I. 

64% nests and Forest II - 61% nests in holes' entrances orientation excavated in 

such places). aspen and oaks in Forest 11 show signifi-

There were no preferences in en cant differences (X2 = 11.24; p < 0.02; df 
trance exposure neither between areas nor = 3 ). Distribution of entrances orientation 
within one area (Table 6) (between areas for holes excavated in aspen was signifi-

X2 2 = 7.68; p > 0.05; df = 7, Forest I x = cantly different from uniforn1 (X2 = 9.57; 
3.21; p > 0.05; df = 7, Forest II = 7.41; p p < 0.05; df = 3), woodpeckers excavated 
> 0.05; df = 7). There were significant more holes turned north and east. In oaks 
differences in entrance exposure between no directions were preferred, similar as in 
tree species (Table 7). Comparison of oaks in Forest I. 
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Table 7. Distribution (%) of entrance exposure of Dendrocopos major nests in relation to tree 
• spectes 

Hole entrance Forest I 1 
Forest II 1 

direction Alnus Que reus Quecus Populus 

N 32 21 1 1 38 
E 32 24 24 45 
s 32 22 26 10 
w 4 33 39 7 

Number of nests 14 27 23 21 
1 see Table 1. 

5. DISCUSSION 

Obtained results suggested that Den suits from Forest I are similar to 
drocopos major is very adaptable or in B ialowieza Primaeval Forest (We solo
discritninate in nest site selection. wski and Tomialojc 1986). Over 
Particular nest site parameters were dif 90o/o nest located below 10 m in Forest II 
ferent between two study areas. Great is very similar for results from Scandina
Spotted Woodpecker probably isn't via (Aulen 1988, Hagvar et al 1990). 
strongly related to specific tree species Low localisation of holes was rather con
during nest site selection, and can exca nected with age of tree, in old trees in 
vate it's holes in many tree species Forest I holes were excavated much 
(B lagosklonov 1968, Wesolowski higher (cf. Fig. 1 and Fig. 2). 
and Tomia1ojc 1986). Only one study Low localisation of nest's holes is not 
describes significant preference for aspen avoided by Great Spotted Woodpecker in 
and alder comparing nest site with avail Forest 11, even such holes were use by 
ability of possibly nests' trees (A u I en them in consecutive breeding season 
1988). Few others studies describe overu (M a z g a j s k i 1 994). 
til ization of aspen and oaks for excava Frequency of localisation of nests in 
tion nest holes (B l ago s k I ono v 1968, tree without old woodpeckers' holes (61 -
Wesolowski and Tomialojc 1986, 64%) was similar for that found in forest 
Hag v a r et al 1990), but such results (67- 69%- Hagvar et al. 1990, Sten
were not compare with tree species avail b erg 1996) and higher than in suburban 
ability. In this study aspen, oaks and alder areas (52o/o - Ha n ss on 1992). 
were also overuti lized. Breeding in Acer Differences found in nest entrance's 
negundo and Robinia pseudoacacia indi exposure between tree species are very 
cate that Great Spotted Woodpecker is interesting, but lack of similar elaborated 
able to excavate holes in those, originally data in resu Its found by other authors 
North American tree species. Those tree make comparisons imposible. Some 
species are commonly planted in parks authors found no significant preferences 
and other areas (e.g. squares, cemeteries) in nest entrance's exposure (but south
what allow to assume that this species west was overuti l ized - Hag v a r and 
could breed in such places. Hag v a r 1989), others found that Great 

Nest's height found in this study is Spotted Woodpecker prefer entrances 
sitnilar for those from other study. Re- turn to north - like in this study for holes 
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in aspen (W esolow ski and Tom i aloj 6 
1986, Tracy 1938 after Hag v a r and 
Hagvar 1989) and south (Wesolo
w ski and To m i a l o j 6 1986), but none 
compare distribution of nest entrance ex
posure between different tree species. 

The possible reasons for preferences 
of nest entrance exposure towards north 
or east in Forest 11 are wind directions. In 
that area more winds blows from west 
and fewer from north or notth-east 
(D mows k a 1979). However, if avoid
ance of wind would be 1nain reason of 
nest hole exposure preference there will 
be no differences between tree species. 

Preferences for excavation holes in 
aspen turn to east and north are need to 
confirm on greater sample size, and in 
other areas, however Hag v a r and 
Hag v a r ( 1989) found tnore holes turns 
to south-west, and their sample was con
tain mainly nest from aspen (Hag v a r et 
al. 1990). Also In o u ye (1976) found 

nonrandom orientation of entrances to 
woodpecker's nests excavated in aspen: 

Sphyriapicus varius and Colaptes auratus 
excavate his holes directed to south. 

It's possible that woodpeckers during 

nest site selection are followed by other 
features than were measured. However, 

in all papers those parameters are de
scribe, and others, for instance hardness 
of su bstrates are difficult to estimate, be
sides obtained results are unclear (Con

ne r 1977). 
Great Spotted Woodpecker besides 

its foraging advantages (wide variety of 
food and changing diet) is also adaptable 

in nest's site selection, those would be 
reason for its evolutionary success. 
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6. SUMMARY 

Following aspects of Great Spotted 
Woodpecker Dendrocopos major nests were 
described: tree species, nests' height, tree 
girth, condition of tree, tree fragment and it's 
vitality, entrance exposure. Studies were car
ried out in two nature reserves in outskirts of 
Warsaw (Central Poland). There were: 
Bielanski Forest (Forest I) and Kabacki For
est (Forest 11). Both areas were composed by 
mainly deciduous trees (Table 1 ). Nests were 
found guided by begging calls of young. 
Great Spotted Woodpecker nest sites were 
different between study areas in relation to 
tree species (Table 2) and distribution of its 
girth (Fig. 2), distribution of nest's height 
(Fig. l) and frequency of excavation of holes 

in trunks (Table 5). There were no differ
ences between areas in vitality of nest' trees 
and condition of fragment contained nest 
holes (Table 4). Also there were no differ
ences in nest entrances exposure neither be
tween areas nor within one area. (Table 6). 
Interesting differences appeared when nest 
entrance exposures were compared from dif
ferent tree species. In aspen Popu/us tremu/a 
Great Spotted Woodpecker excavated more 
holes turned to north and east (Table 7). 
Variability of nest sites' parameters indicates 
that Great Spotted Woodpecker is adaptable 
in nest site selection to environtnental condi
tions. 
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