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BREEDING COMMUNITIES OF BIRDS 
IN MID-FIELD AFFORESTED ARE.AS 

(Ekol. Pol. 18: 307-350). In mid-field afforested areas 44 bird species were 

found to nest. 18 of these species appeared to be typical to this habitat, representing 

60-90% of the total number of birds of a community. Although in small afforested areas 

fewer species nest than in the large ones, the total population density there is higher. 

Species that feed in fields are more abundant in small afforested areas than in large ones. 

Their breeding territories are small. Only a slight relationship is seen between the 

size of an afforested area and the population density of those species which feed in it. 

The breeding territories of this group of birds are large, spreadina along the afforested 

are_as. 
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INTRODUCTION 

The purpose of present study is to- ascertain the species cotnposition of 

communities of birds nesting in mid-field afforested areas, the origin of the 
species in the community and the density and distribution of the birds. A trial 
is made to elucidate the _relationship between these phenomena and the kind, 
size and structure of the afforested areas. 

Mid-field afforestations fall into clumps, shelterbelts, alleys and rows 
of trees or shrubs found in the open country. In our conditions, mid-field 
afforestations are artificial like other areas with man-planted trees near houses 
or riverside, and also orchards, parks, forests. They differ considerably in 
surface area, location and management. Their equivalents under natural con­
ditions are landscape elements associated with the forest-steppe zone and 
even with the steppe or shrub-desert zone (Be r g 1962). 

To establish the composition of the bird community of a midd-field afforested 
area the common practice is to take into account all those species which 
build nests in the particular area; similarly, in the calculation of the density 
of breeding pairs only those pairs are considered whose nests have been found 
within the given afforested area. These is a different approach to this problem, 
in which all the bird species and individuals found in an area are included 
into the community of that area. Both these methods have their disadvantages. 
The fonner will exclude from a community a number of species ~nd pairs which 
in spite of having their nests outside the afforested area could not occur 
in an area with no trees at all. H the latter method is applied birds found 
in a given afforested area only occasionally will he regarded to belong to the 
community characteristic of that area. For this reason, in the research were 

described bird species which were found to have their nests in afforested 
areas, as well as those which do not build their nests in afforested areas, 
but need them to maintain their breeding territories. Although their depend­
ence on afforested land, as regards food, appears to he considerable, those 
bird species which only visit afforested areas to feed, have not been included 
into the mid-field afforestation communities, because their occurrence there 
is accounted for by the presence of forests in the neighbourhood, where they 
nest. As the connection of the birds with the biotope is the strongest during 
the breeding season, this study is restricted to that period alone. ·The study 
does not include accipiters, owls or gallinaceous birds, because the method 
of material collecting, which was used, did not insure adequate results con­
cerning these groups. Cuculu s c anorus L. was also left out. 

Many papers have so far been published dealing with mid-field afforesta­
tion avian fauna. Most of theru are based on researches carried out in East 
European regions, i.e. under conditions of steppe, forest-steppe o~ semi-desert 
zones, which differ from the conditions prevailing in our country. Most of the 
papers are concerned with the qualitative composition of the avian fauna, 
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. . 
with the distribution of birds within a biotope or the significance of birds 
for agriculture. There are considerably fewer papers describing the abundance 
and density of birds (Volcaneckij 1952, Micheev 1953, Budnicenko 
1960b, 1%1). An extensive round-up of the results of all the research work 
carried out so far by the Soviet scientists has been written by Bud nice n k o 
(1965). 

Although fewer investigations have hitherto been cWTied out in Central 
·Europe, most of the reports contain data concerning the numbers .of birds. 
Among the papers to be noted are those by: T is eh le r (1948), . Mild en­
berger (1950), Czarnecki (1956), Foksowicz and Soko{owski 
(1956), Riabinin (1957a), 1'urcek (1%8); Schmidt (1%4), Seibert 
(1967). Notes on some bird species nesting in mid-field afforested areas 
can also be found in papers concerned with other topics (e.g. Sokolow-
s k i 1962). ' 

In mid-field afforestations, as in other cultivation landscape-elements, 
the fauna consists primarily of species of local origin (Dementeev and 
Spangenberg 1949, Gladkov 1958, 1960, Strawin~ki 1965), 
therefore species associated with mid-field afforestations will vary · with 
the geographical zones. P qpulation density (Bud nice n k o 1965) and habitat 
preference (Gladkov 1949, Voinstvenskij 1960) also vary with geo-

graphical zones. It follows that cooclusions based on evidence supplied by 
a research carried out in one are do not apply to other areas. Studies on 

.mid-field afforestation avian fauna must, therefore, by continued, especially 
in Poland where few studies have hitherto been caiTied out in this field. 

STUDY AREA 

The research was carried out in the years 1964-1966 in areas near Turew, 
Koscian district, with a lowland, typically agricultural landscape. ·The forests 
found there form small patches, each of several dozen hectares in surface, 
occupying about 13% ~f the area. There are also a number of manorial parks, 
and a great variety of mid-field afforestations. These are remnants of the 
afforestations established there during the first part of 19th century. 

Regular observation was caiTied out in selected mid-field afforested 
areas (Fig. 1). In addition, bird fauna of the neighbouring areas was observed. 

In selecting the afforested areas for study two criteria were considered: 
• 

firstly, they had to be of comparatively unifonn structure and size, and, sec-
Qndly, they should represent a range from large afforested areas with a com­
plex structure to small ones with a simple structure. 

The following types of afforestation were selected: clumps, shelterbelts, 
alleys, tree-rows with hedge~ hedge-rows and shrubbelts. 

As clumps and shelterbelts showed a considerable variation of surface 



Description of the mid-field afforestated areas under research 

Size 
Kind of afferestation Symbol (area in ha or breadth in m) 

Cl 2.1 ha 
C2 2.0 ha Large clumps . C3 2.0 ha 
C4 1.7 ha 

. 
Medium-sized clumps CS 1.2 ha 

C6 0.6 ha Small clumps . C7 0.5 ha 

Very small clumps CB 0.4 ha 

on an average 50 m 
Bl Broad shelterbelts (26-87 m) 
B2 37 m 

on an average 28 m 
B3 (18-37 m) 

on an average 25 m. 
Medium-broad shelterbelts 84/1 (20-33 m) 

B4/2 23 m 
BS 20 m 

on an average 15 m 
B6 Narrow shelterbelts (10-20 m) 

' B7 12 m 

Very narrow shelterbelts BB 6.5 m 
. . Al 9 m 

Alleys A2 9m 
Rl 10 m 

. Tree-rows with hedges R2 ea 7.5 m 
R3 9 m 

Hedgerows H 13 m 
Shrubbelts s 9m 
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Fig. 1. Map of study area 
1- forests, large mid-field afforestation&, 2- mid-field afforestation&, 3 -mid-field afforestations 

under research, 4 -built-up area. Letter notation same as in Tab.I 

area, they were specified according to the following rules: large tree-clumps 
were defined to be afforested areas of 1.5-2.0 ha; medium-sized - about 
1 ha; small - about 0.5 ha; very small - below 0.5 ha. Broad shelterbelts 
were defined as being above 30 m in average breadth; medium-broad - from 
20 to 30 m; nWTow - 10 to 20 m; very narrow - below 10 m. 

In addition, the afforestations under study differed in size of plant layers. 

Three layers were distinguished: a tree-layer, shrub-layer (in the text 
a synonymous term "undergrowth" is used) and a herb-layer. In later con­

siderations, however, only the tree and shrub layers were taken into account, 

.. 
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whereas the relationship between bird distribution and the h·erb-layer was 
not studied. The shrub-layer was described from the point of view of its 
structure and thickness of growth. . . 

In most of the afforestations considered the tree-layer is found to be 
well developed. It is only absent from hedgerows and shrubbelts. In one of 
the areas, specified as ''shrubbelt" old willows, (Salix sp.,) up to 7 m tall, 
were found. There seems to be no justification for defining this afforested 
area as a one-layered afforestation consisting only of a shrub-layer but the 
reason for this was that in the area in question the bird species peculiar to 
all afforested areas with the tree-layer present were not found. 

In Table I are given all the important features of the afforested areas 
under research. 1,he letter-notation for the afforested areas, used in the text, 
is the same as that in Table I and in the map (Fig. 1). 

1'ree clumps (C) 

• 

Cl. Surrounded by crop-fields. The tree-layer - mainly Quercus sp. and 
Betula sp., with an admixture of Robin~a pseudacacia L., .Picea excelsa Link. 
and Pinus strobus L. 1'he shrub-layer, medium-thick, is found over about 
a half of the afforested area. ·It consists mainly of P. excelsa and Sambucus 

nigra L. The herb-layer is made up of herbs or grasses. Distance from the 
nearest body of water about 250 m. 

C2. On two sides bordered by crop-fields, on one - by a meadow and 
on one -by a tract of waste-land. The tree-layer mainly Betula sp. in very bad 
condition, R>J pseudacacia, single · specimens of Pinus silvestris L. and Picea 
excelsa; loose layer structure. The shrub-layer - single specimens of Crategus 
sp. A grassy herb layer. About 50 m from the nearest body "of water. The area 
is intersected by a field-road .. 

C3. On one Bide bordered by the Wyskocki Trench followed by meadows, 
on one by an asphalt road lined by Acer platqnoides L., and on the remaining 
two sides - by crop-fields. The tree-layer - mainly Alnus glutinosa Gaertn., · · 

• 

R. pseudacacia, single Populus tremula L., Salix sp. and Quercus sp.;· tree-
stand structure continuously thick, good condition. The shrub-layer very 
thick - S. nigra, Evonymus sp., Rhamnus catharctica L., A. platqnoides, 
Crategus sp., Rubus sp. and others. Abundant Humulus lupulus L. Exuberant, 
berbace ous herb-layer. 

C4. On three sides bordered by crop-fields and on one by a meadow about 
lOO m broad, followed by a sizeable tract of woodland, over ten hectares in 
surface area. The tree-layer - R. pseudacacia and Fraxinus excelsior L.; 
the tree-stand of loose structure and bad condition. The shrub-layer single 
bushes of S~ nigra, Crategus sp. and P runus padus L.; near the clump margin 

• 
occasional Prunus spinosa L. are found. The herb-layer grassy or herbaceous. 
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Within the afforested area two seasonal hodie s of water are found; about 
100 m from it a dit eh runs. 

CS. On three sides bordered by crop-fields, and on one by a meadow. 
The tree-layer mainly consisting of P~ e.xcelsa, with an admixture of R. pseuda­
cacia, P~ tremula, Betula sp., and Quercus sp.; the layer is continuously 
thick. The shrub-layer is thick - mainly P. excelsa with Crategus sp., 
SJ nigra here and there. The western end of the clump is made up of a loose 
stand of R. pseudacacia. The herb-layer is grassy . Dis tance from the nearest 
body of water - about lOO m. 

C6. Crop-fields on all sides, and a ditch running along the edge on one 
side. In the tree-layer: Quercus sp., FJ excelsior, Aesculus hippocastanum L., 
P. excels a, R. pseudacacia, A~ platanoides, Tilia sp.; tree-layer discon­
tinuous. The shrub-layer thick, occurring in clumps - Syringa vulgaris L., 
Symphoricarpus racemosus ~1chx., Spirea sp. and others. T he herb-layer grassy, 
missing at some places. 

C7, Bordered by crop-fields on three sides; on one side a young pine­
plantation is found with abundant shrubs: Quercus sp. , Betula sp., P. tremula. 
In the tree-layer - Betula sp.; the tree-layer discontinuous in structure, bad 
condition. The shrub-layer missing. The herb-layer is grassy. The nearest 
body of water about 300 m far. 

CB. On three sides bordered by a meadow, on one side adhering to the 
Wyskocki Trench, adjacent to which are crop-fields. In the tree-layer: A. gluti­
nosa, Sali% sp., Bewla sp.;. the layer is continuous and thick throughout its 
length. The shrub-layer - Rhamnus {rangula L., A. glutin.osa, S. nigra, Crate­
gus sp., Rubus sp., fl. lupulus. The herb-layer consists of herbs alone or 

grasses. 

S h e l t er be 1 t s (B) 

Bl, B3, B6. With crop-fields around, except for a 700-metre section of 
the southern edge where a nursery is found. A field road runs along the af­
forested area. In its north-western part the area is intersected by a ditch; 
another ditch is found running, at a distance of about 200 m, along the 
sou them margin. Considering its variable breadth a nd s tructure of vegetation 
the afforested area was subdivided into three section each of which will he 
d.ealt with separately. Section 1 (B6), 700 m long: the tree-layer - mainly 
R. pseudacacia with Quercus sp., F; excelsior and Ulmus campestris L. 
here and there; moderate density. The shrub-layer is miss ing; the herb-layer 
consists of grasses. Section 2 (83), also 700 m long: t he t ree-layer Betula 
sp., Quercus sp., R. pseudacacia, FJ excelsiar, P. tremula, wit h single trees 
of other species; medium-dense. The shrub-layer thin, consist ing of clumps -
P. tremula, Crategus sp., R. pseudacacia, Sorbus aucupari a L. and others. 
'l'he herb-layer - herbs or grasses. Section 3 (B 1), 400 m long: the tree-layer 
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- Larix europaea DC, Quercus sp., R. pseudacacia, Betula sp.; medium den­

sity. The shrub-layer - single shrubs: P. tremula, R. pseudacacia, Crategus 

sp. 1,he herb-layer made up of grass or missing. 
B2, 84/2, BS. The first section, 275 n1 long, lies in the neighbourhood 

of tneadows, the remainder of the area bordering on crop-fields. A field road 

runs along all the parts of ·the afforested area. About 200 m fran the northern 
edge of the area the Wyskocki Trench runs, and on its southern side a small 

pond is found. Another small pond is situated in the centre of the afforested 

area; across the northern portion of the area a ditch runs. The area was di­

vided into three parts, each of them will be discussed separately. Section 1 
(82), 275 m long: the tree-layer - A. glutinosa, R. pseudacacia, Quercus sp.; 

the layer is thick. The shrub-layer, also thick, consists of: & nigra, Rh~ 

cathartica, Rh. frangula, Crategus sp., H. lupulus. The herb-layer is exuberant, 
herbaceous. The second section (BS), 800 m long: the tree-layer - R. pseud~ 
cacia with ~poradic specimens of Quercus sp. and L.J europaea; moderate den­

sity. The shrub-layer, thick, especially in its part extending to the east of 

the road that runs through the centre of the afforested area: S~ nigra, R~ pseuda.­

cacia. The herb-layer herbaceous and grassy. The third section (B4/2), 600 m 

long: the tree-layer - R. pseudacacia, single Quercus sp. The shrub-layer -
single shrubs of S. nigra and Cralegus sp. The herb-layer grassy. 

84/1. 500 m in length. Bordered by crq>-fields, and on one side, over 

a stretch of 200 m, by a meadow. In the tree-layer R~ pseudacacia with ocas­

sional Quercus sp.; in the north-western part of the area als o Betula sp., 

U~ campestris and Populus sp. In the shrub-layer - single shrubs of Crategus 

sp., and Rosa sp. The herb-layer grassy. The distance to the nearest body 

of water lOO m. 
87. Surrounded by crop-fields. In the tree-layer - RJ pseudacacia. The 

shrub-layer missing. The herb-layer grassy. The distance to the nearest 

body of water 250 m. 
BB. 1000 m long. A ditch intersects the afforested area at one third of its 

length. Crop-fields extend on either side. In the tree-layer - R.J ps eudacacia. 

The shrub layer m is sing. The herb-layer grassy. 

Alleys (A) 

Al. 1,his is an alley, 1200 m long, running along an asphalt road. On 

either side of the alley crop-fields are found. The tree-layer - Tilia sp., 

U. carapestris, A. p latanoides, F. excelsior, all in bad condition; spacing 

between trees 12 m. A ditch runs across the alley in its northern part. 

A2. T'he are a c onsidered is an alley along an asphalt road. hs length 

is 1800 m. In th e t ree-layer - A. platqnoides; bad condition. Spacing of 
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trees 11 m. The Wyskocki Trench runs across the alley in its southern part; 
in the northern part, the distance from the nearest body of water is about 150 m. 

Tree-rows with hedges (R) 

R 1. 200 m in length, with meadows on either side. In the tree-layer -
single P. tremula and F. excelsior, about 10 m tall. The shrub-layer is made 
up of a compact thick hedgerow, 10 m broad and 5 m high, consisting of Crate­
gus sp., Rh. cathartica, Comus sp., P. trernula and others. A ditch runs across 
the tree·row. 

R2. Roadside tree-rows, 1100 m long. The tree-layer - to the south, 
in the are a considered single Que reus sp. ·and V. c ampestris or lines of A. 
platqnoi des, and in the central part on the western side of the road single 

Quercus sp.; 150-year old, are found. The last stretch, 200 m long, extending 
to the north, is planted with A. platanoides; the trees, about :;n m tall, are 
in a line, with 6-metre spacing; the condition of the trees is had. 'fhe shrub­
layer - on the eastern side of the road a hedgerow of Crategus sp., 5 m high 
and 7.5 m in breadth, is found. There are a few bodies of water, sane 200 m 

from the area under study. The area is bordered by crop-fields, and, over 
a stretch of 200 m, with a meadow. 

R3. Roadside tree-rows, 200 m in length, with crop-fields on either side. 
In the tree-layer, up to 23 m high - Quercus sp., Populus sp., P.~ tremula, 
U. campestris, P. silvestris, Betula sp. Salix sp.; the shrub-layer - a hedgerow 
of Crategus sp. with Rosa sp., S. pigra, Rh. cathartica. 150 m from the nearest 
body of water. 

Hedgerows (H) 

H: a hedgerow of Crategus sp., 475 m 1 ong, bordering on crop-fields and 
a meadow. The shrub-layer - a thick, 6 m tall hedge of Crategus sp. with 
scattered shrubs of S. nigra, P. tremula, Comus sp., Rh. cathartica, Rosa sp. 
and Salix sp., and exuberant herbaceous vegetation along its edges. 

S h r u b b e 1 t s (S) 

S. Two shrubhelts, 4.5 m broad and 1100 m long, on either side of a field 
road were selected for ohservati on. On both sides the belts border on arable 
land. In the shrub-layer - single specimens of old pollard willow (Salix sp.), 
7 m tall, Crategus sp., F. excelsiar, Pirus communis L., Malus sp., S. nigra, 

Tilia sp., P. tremula, Lycium vulgare Dun., A. platanoides, U. campestris, 
• 

Betula sp., Prunus spinosa, Rubus sp., Rosa sp. In gaps in the shrub-layer 
. 
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exuberant herbs and grasses are found. The nearest body of water is 150 m 
far from the shruhbelt considered. 

MATERIAL AND METHODS . 

Techniques of material collecting in field. Numeric data was obtained 

by using a modified. mapping method (En em ar 1959, N aumo v 1963). All 

birds encountered in the field (seen or heard) wer-e recorded on a 1:5000 scale 

sketch-map of the area under survey. The species, and where possible, also 
the sex of the birds was identified. Movements of individual birds were repre­
sented by lines coonecting the points which represented the successive 
locations at which they were found. All nests ·as well as young birds just 
out-of-nest were marked on the map. From the sets of points representing 
the locations at which a given male or a pair of birds was found the boundaries 
of the breeding territories were determined. For a number of species the 

distance between the singing points of two different males, located near 
the border-line separating two territories, was sometimes very small. In 

such situations the boundary was established only when the two males were 

observed ~ singing simultaneusly, or when they were seen fighting. 
Field observation was carried out from 20th April until the first days 

of July. This period is the breeding season for all the bird species nesting 

in the area studied; most pairs complete their breeding activity during this 
period. Additional or second broods, which sometimes continued until the end 
of August, were not taken into account; broods repeated during the observa­

tion time were also neglected. 
The observation timing during the day was 4 to 10 A.M., and 4 P.M. 

until dusk. Mternoon observation was planned on account of those species· 
which sing much more rarely ·in the morning (e.g. Turdidae). However, it 
later appeared that the time immediately before dusk was very convenient 
a] so for recording other species, since they were singing then more intensely, 

and it was, therefore, easier to notice them. The reason for this probably 
lies in the fact that most of the species inhabiting mid-field afforestations 

feed in fields and feeding obviously is more intense in the morning than late 

in the afternoon. Another important factor may also be the winds, as will 
be pointed out later in the paper. 

In the field, the observer moved slowly at equal speed, stopping for short 
periods for a better observation of birds and recording their movements. 

The duration of one census depended en the size of the afforested area studied. 

Field observation was continued regardless of cloudiness or temperature, 

except during rait:tY days or days with strong winds. Even a moderate wind 
makes the observation of birds among trees difficult because due to the 

rustling of the leaves bird sounds cannot be heard. h is perhaps for this 
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reason that observations carried out late in the afternoon, when the wind 

abates, alwa~' s give good results. 
1'he specification of the width of the census strip, so important in other 

habitats (Ro ga c e va 1963), is of no significance as far as mid-field af­

forested areas are concerned, because in this case the whole are a is covered 
by the research. 

Density assessment. When the number of censuses is small, the data 

obtained is likely to be weighted with a considerable eiTor, because, firstly, 
those singing males which have not their own territories and are only tem­

porarily occurring in the given area will be considered to be settled there, 

and secondly, not all occupied territories will he recorded. To avoid this the 
census should be repeated many times; some authors suggest it should be 
repeated 4 to 10 times (Ken d~ i g h 1944, D ani l o v 1956, En em ar 1959). 

It seems that the number of censuses may be reduced considerably if 
the number of occupied territories is established not only from the number 

of singing males encountered. In the research here described a territory was 

considered to be occupied when at least 3 times a singing male had been 

found in it, or when at least once a singing male was heard and at least 
once a pair of birds was .encountered. Other proofs recognized included the 

presence of a nest with eggs or nestlings in it, or the presence of young 
birds, which although they had left the nest were too young to have arrived 

from a different territory. As a result, in a number of areas, after the 5th 

or 6th census already, the record included only the known pairs or the known 

males. 
Anot~·1er source . of error in density assessment is the afforested area 

under research being short, due to which only part of a given territory is found, 

while the remainder of the territory lies within an unknown section, or in 
a wooded area nearby. This type of error will vary from one bird species to 
another: the density of species whose territory covers a short stretch can 

be assessed more accurately than that of birds with expanded territories. To 

avoid this error the length of the stretch of afforested area that is to be 
studied. should be many times greater than the mean length of the teiTitory 
of the given bird species; if it is 10 times as great as the length of the terri­

tory, . there still is 10% probability of overestimating the density. It is difficult 

to avoid this error, because very often there is no afforested area long enough 

for that. 
Material. The observation was continued along the same routes in the field. 

Table 11 shows the censuses made on each route in the years 1964-1966. 

During the 3-year period a total of 1959 bird pairs was recorded in the af­
forested areas under study. 

Method of studying the material. As the variations in numbers, from year 

to year, of the most abundant species were small, and the pennanency of 
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Number of censuses made in particular years 

Tab. 11 

Number of censuses 
Affores tations 

1964 1965 1966 . 

.. B2, B4/l, BS 13 8 11 
C2,C3,CB 9 9 8 
CS,H 9 6 7 
Cl,B3,B6,B7 9 9 10 
C4, B4/2 8 6 6 
BB - 7 9 
Al - 9 6 
A2· - 7 6 
s - 8 7 
R - 6 7 
Bl - - 10 
C6 - - 7 
C7 - - 11 

occurrence of the species was rather great, it was possible to combine the 

data collected during the entire study period and consider them jointly as 

if the study area were twice or three times its actual size. The values thus 

obtained were more suitable for statistical calculations. Data relating to 

those afforested areas which were only studied in 1966 (C7, C6, B 1) were 

used exclustvely for the assessment of the total density of the bird community. 

Bird. popul&tion density is usually specified as a number of individuals 

per unit surfac(~. However , in cases where the calculation of surface area 

is difficult, e.g .. in studies on forest margin avian fauna, various authors 

(Turct.;k 1948-1951, Seibert 1967) specify it in nun1bers of birds per 

unit length c £ area, This simplification is no doubt convenient in certain 

t pes of mid-field afforestations. This procedure has not, however, been 

used in the pre.;ent study since the values obtained by it cannot be con1pared 

with quantitjes denoting density per unit surface, so in this paper density 

is expressed in teP11S of the number of occupied territories per a hectare of 

afforested area. While the calculation of the tree·clump area was not difficult, 

certain assumptions had to be made to calculate the area of the other types 

of afforestation. l'he area of an afforestation was assumed to be the area with 

trees or shrubs on it. Accordingly, the area of a road running through the middle 

of a shelterbelt is not included into the surface of the afforestation. This 

principle could not be applied for the calculation of the surface of alleys. 

In this case the width accepted was the distance between the outer sides 

of the trunks of trees growing on either side of the road. 
Comparisons of the c001munities found in the different afforested areas 

were rnade by means of the indices: Sorensen 's index of specific similarity 

• 
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(QS), and Renkonen' s index of similarity of dominance (Re) (K on t k an eo 
1957, Luc zak 1963) calculated by the formula: 

200c 
QS =-a-+-b 

where c - the number of species common to two biotopes; a - the number 

of species in biotope 1; b - number of species in biotope 11. ·The Re index 
is calculated from the sum of the lower values of dominance of those species 
which are commoo to the two biotopes. ·In the calculation of the Re index 
bird pairs nesting in nest-boxes were neglected. Nest-boxes were hung 
only in some of the afforested areas. Nests of Stumus vulgaris L., r ass er 
montanus (L.) were often found in them, and sometimes also nests of Pass er 

domesticus (L.). The presence and the abundance of the first two species 
depend solely on the availability of suitable places for nest-building, and 
are not associated with a particular kind of afforestation, its size or structure. 

It was, therefore, to be expected that the hanging of nest-boxes would con­
siderably affect the dominance relationship but the changes thus caused 

would not reflect variations of the character of the afforestation itself. · 

ORIGIN OF THE SPECIES FOUND IN THE STUDY AREA 

Only four of the forty-four bird species found in the mid-field afforestations 

can occur in an open ground with no trees or shrubs on it; these are: Emberiza 
calandra L., Motacilla flava (L.), Acrocephalus palustris (Bechst.) and Saxi­
cola rubetra (L.) (Schiermann 1943, Mildenberger 1950). They are 

species, no doubt penetrating into the afforestations from the nearby fields. 
Two of the species found in the afforestations may he called "deurbanized": 

Passer domesticus and Serinus canaria (L.). These are species penetrating 
into afforestations from the urbanized areas. The fonner species usually 

occurs near houses, the latter appears to have recently increased its distribu­
tion by occupying first of all urbanized areas where it is common (Straw in­
s k i l963a.). 

Emberiza hortu,lana L. deserves special discussion. In Eastern Europe 
the species is found in various biotopes, nesting at the edge of forests, in 
mid-field afforestations (Budnicenk~ 1965), in shrub-steppe (Spangen­

be r g 1949) and even on the slopes of ravines where there is no shrub vegeta­
tion (Gladkov 1949). It shows quite a different distribution in the biotopes 
of Central Europe where it avoids forest periphery, large mid-field tree clumps 
(Mildenberger 1950, Czarnecki 1956, Seibert 1967), towns (Stra­

w ins k i 1963a) and open ground devoid of woody vegetation. In the area 
covered by the present study it was found to occur in all those afforestations 
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in which the tree-layer was pre~ent. For this reason E. hortulana may be 
considered to be characteristic of the mid-field afforestations of this 

• 
latitude. 

l 'he distribution of the remaining 37 species is associated with the pres­
ence of shrubs. and trees. · A~suming that originally they were forest species, 
we may, considering their relationship with this biotope and with the open 
biotopes, divide them into three groups ( G 1 ad k o v 1950, V o 1 cane c k i j 
1950): 

Typically forest-species, living deep in the forest in preference to forest 
periphery, but not avoiding the latter; in the forest they find all they need. 
This group includes: Garullu~ glan~arius (L.), Oriolus oriolu~ (L.)., Pyrrhula 

pyrrhula (L.) ·, Turdus philomelos Brehm, Erithacus rubecula (LJ., P hoenicurus 
phoenicurus (L. ), f.J hylloscopu~ collybita Vieill, P hylloscopus trpchilus L., 
Sylvia atricapilla (L.), Sitta · europaea (L.), Certhia brachydactyla Brehm, 
Parus major L., Parus caeruleus L., Parus palustris L., lynx torquilla L., 
Dendrocopos mcijor (L.). 

Forest-periphery species, occurring deep in the forest as well as on its 
periphecy, but preferring the latter; their feed.ing ground also is open areas 
close to the forest, though the presence of these is not necessary for them. 
The group in eludes: Corvus eo mix L., Stumus vulgaris L., Fringilla eo elebs 
L., Turdus merula .. L., Luscinia megarhyrichos Brehm, Sylvia borin (Bodd.), 
Hippolais icterina (Vieill), Lanius excubitor L., Columba palumbus L., 
Strep top eli a tztrtur (L .). 

Forest-margin species. 1,hey occur only at the edge of the forest. It is 

necessary for them to have open areas close to the forest, in which they 
find most of their food. They are: Carduelis carduelis .(L.), Chloris chloris (L.), 
Emberiza citrinella L., Passer montanus .(L.), Muscicapa striata (Pall.), Anthus 

trivialis (L.), Sylvia curruca (L.); Sylvia nisoria (Bechst.), Sylv.ia communis 

Lath., L ani us collurio L., V pupa epops L. 

The number of species in the communities of the mid-field afforestations 
varies, depending on the size and structure of the afforestation. The total 
number of species decreases with the decreasing ·size of the afforestation. 
Simultaneously, the forest- and the forest-periphery species disappear 
altogether. The margin species also become less frequent, but at a much 
slower rate. In the largest afforestations only one field species is found. 
Their number increases up to four in smaller afforestations (Tab. Ill). 

The variations in the community composition appear to be even more 
marked when instead of the number of species the percentage of birds re­
presenting the different groups distinguished are considered. As the size 
of the afforested area decreases, the percentage of the forest- species birds 
drops from 20% (as estimated for the largest size of afforestation) to 0%, and the 

percentage of birds of the forest-periphery species drops from about 40% 
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Number of species of different origin, forming canmunities 

in mid-field aff orestati ms 

Tab. Ill 

Afforestatioos Shelterbelts 

Hedge- Shrub-of 
~ 

Alleys belts Total Clumps very rows 
medium . Bird broad narrow 

• breadth . species 

• 9 4 - 16 Forest species 15 9 3 -
Forest-periphery 

• 10 5 I 3 2 1 10 species 6 

Forest-mar gin 
• 5 6 6 6 11 species . 11 9 9 

. Deurbanized 
• 2 species 2 1 2 1 1 - -

• 

Characteristic 
• I 1 - 1 spectes I 1 1 -

Field species l 1 3 4 3 2 3 4 

40 27 29 15 18 10 10 44 Total 

Percentage of the group distinguished in relation to the total number 

of birds of the communities 

Tab. IV 

fforestations Shelterbelts Hedge- Shrub-
Clumps Alleys 

rows belts of medium very Bird 
• broad 

spec1es breadth narrow • 

Forest species 21.0 9.5 10.0 8.0 8.0 o.o 0.0 

Forest-periphery 
• 37.5 46.0 42.0 18.0 33.0 14.0 2.0 spec1es 

For est-margin 
• 29.0 30.0 70.0 77.0 spec1es 35.0 35.0 32.0 

Deurbanized 
• 1.0 o.o o.o spec1es 1.5 3.0 2.0 1. 9 

Characteristic 
• . • 1.5 3.5 8.0 18.0 14.0 o.o o.o species 

6.0 25.0 14.0 16.0 21.0 Field species 3.5 3.0 

100.0 100.0 100.0 100.0 100.0 100.0 100.0 Total 

to 2%. At the same time an increase of the percentage of birds of the margin 

species is seen, from 35% to about 80%, of the field-spe~ies - from 4% to 

about 20%, and of the mid-field afforestation characteristic species - from 
2% to 14-18% (1,ab. IV). In general, the main bulk of birds in the mid-field 

afforestations consists of forest-periphery and forest-margin species, 
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• 
these two groups together representing 61-85% of the total number of birds 
in each of the afforestations studied. 

SPECIES COMPOSITION OF THE COMMUNITY 

The number of species in the community. In the mid-field afforestations 
covered by the present study 44 bird species were found. As has already 
been ra entioned, the largest numbers of species are found in the bird com­
munities of the tree clumps (Tab. Ill}; the number of species then decreases 
gradually with. the transition from the largest to the smallest size of afforested 
area, and from the most complex structure of afforestation to the simple one, 
ln extreme cases consisting .of one layer. 

0 
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~ 
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0 1 2 0 10 10 so · 40 50 

Area af clump (ha) B!'eadth of shelfe ~tbelt ( "!) 

Fig. 2. Relationship between the number Fig. 3. Relationship between the number ' 

of nesting species and the area of of nesting species and the breadth 
• 

tree-clump of shel terbelt 
, 

The relationship between the number of ·species and the size of the af-
. forested area becomes clear when afforestations of one kind are compared. 
In clump-afforestations the number of species grows with the growth in size 
of the afforested area (Fig. 2), in shelterbelts - with the growth in breadth 
of the belts (Fig. 3). However, the effect of the size of the afforestation is 
n1odified by the degree of development of their structure: in both the shel­
terbelts and clumps the number of species increases with the development 
of the shrub-layer. 

As the size of the afforested area decreases and its structure becomes 
. 

sin1pler the number of bird species occurring in it decreases, mainly due 



Number of pairs per one ha of species typical of mid-field afforestations 

Tab. V 

~ 
~ -Afforestati ons Tree .... a. 

rows = Shrub-Clumps Shelterbelts Alleys Hedges (J'Q 

with belts (') 

hedges § 
8 
c:: 

C3 CS Cl C4 C2 CB B2 B3 85 B4 B6 BB A R H s t:s ..... Species .... .... 
~ 

C hloris chloris. 1.17 1.42 0.47 0.38 0.66 2.70 1.30 0.49 1.17 0.63 1.05 2.30 1.11 3.12 3.33 2.52 
f/l 

0 
~ 

Em beriza c itri nella 
I 

2.35 1.70 1.43 1.55 1.32 2.70 2.60 2.65 2.74 2.80 3.50 3.07 2.03 4.68 5.00 5.55 

E. ca lan dra 0.56 0.15 0.19 1.32 1.80 1.62 0.49 1.56 1.39 1.7 5 3.84 2.96 2.34 1.66 3.53 ..... 
Pas ser m ontar.us 0.16 1.59 1.48 5.22 3.15 2.74 0.89 4.56 3.07 3.70 1.01 = 

Q) 

Hippolais ictertna 2.18 0.85 0.63 0.97 0.33 2.70 1.96 0.33 2.15 0.8 9 2.34 1.66 o· ~ 
~ 

Sylvia communis 0.33 0.85 0.63 0.16 1.80 1.62 0.66 1.56 1.14 1.05 2.30 1.29 1.95 4.44 5.05 f/l .... 
('D 

L aniu s c ollu ria 0.6 7 0.15 0.58 0.66 1.80 0.98 0.39 0.76 1.56 1.66 2.02 Cl--

~ 

~ 
Q) Per cent of total f/l 

density 33.6 30.7 28.2 37.0 30.0 47.4 74.1 88.4 
• -

https://ontar.us


~ 
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Number of pairs per one ha of species typical of mid-field afforestations, found in afforestations with the tree-layer present 

Tab. VI 

Aff ores ta ti ons • 

Tree-rows 
. Clumps Shelterbe Its Alleys with hedges 

Species C3 CS Cl C4 C2 CB 82 83 85 84 86 BB A. R s: 
CD 
..... Fringilla coele bs 2.69 2.56 2.87 I. 75 
(') 

1.81 2.70 2.94 2.98 5.09 4.19 5.26 6.92 8.14 5.46 ~ 

Emberiza hortulana 0.33 0.63 0.58 0.16 0.65 1.82 3.92 2.41 2.80 
-· <;") 6.92 5.18 3.12 

Carduelis carduelis. 0.50 0.47 0.58 0.49 
. 

0.98 
a 

0.49 0.98 0.63 0.70 1.85 0.78 a 
CD 0 ri olu s oriolus 0.50 0.85 0.47 0.58 0.49 0.90 0.65 0.49 0.58 0.76 0.70 Q... 0.37 0.78 N 

Parus major 0.50 0.85 0.47 0.58 0.49 1.80 0.98 0.49 0.78 0.63 0.70 ..... 0.76 0.55 1.56 
~ 

P. caeruleus 0.50 0.28 0.47 0.58 0.16 2.70 0.65 0.49 0.78 0.76 0.70 0.76 1.48 1.95 
P. palustris 0.16 0.28 0.49 0.90 0.32 0.16 0.19 0.12 0.70 0.39 

. Stumus vulgaris 0.67 0.85 12.44 0.49 16.00 7.62 15.29 5.72 9.12 3.88 
M us ci cap a striata 0.33 0.63 0.38 0.33 0.98 0.82 1.37 0.89 1.40 0.76 0.92 
Certhia brachydac tyl.a 0.50 0.47 0.19 0.49 0.98 0.49 0.78 0.76 1.40 1.53 0.55 
Co lum ba pal um bus 0.50 0.56 0.31 0.19 0.49 0.33 0.58 1.05 0.18 

Per cent of total density 42.5 56.6 30.5 44.8 62.6 41.6 

,...., 
~ 

.=' 
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to the disappearance of those species whose occuttence is associated with 

large areas covered by tree growth. In. small groups of trees there is a different 

group of bird species which have moved there from the nearby open spaces. 

Apart from the above two groups there is a number of species whose occurr nee 

is not affected by the size of the area covered by woody plants. Those species 

are found in all, or almost all kinds of afforestations. They may, therefore, 

be regarded as typical to the mid-field afforested areas • 
. 

Species typical to mid-field afforested areas. Two groups may be distin-

guished. One of the groups includes species which may be found in all kinds 
anum­of affarestations (Tab. V). The absence of some of these species from 

ber of the afforested areas considered results from the fact that the particular 

afforestations lack certain · s tructure elements required by the species. Pass er 

montanus does not occur in those afforestations where there are no holes in 

tree trunks. Hippolais icterina and L anius colluria are only found in those 

small afforestations in which there is a well developed shrub-layer. 1'he ab­

sence of Em.beriza c alandra from area C3, and of Hippolais icterina from 

shrubbelts is ratr er difficult to explain. In the first case the reason probably 

is that the species concerned, being a field species, is rare in large and 

thick tree-clumps. 
The second group consists of species occurring in wooded areas with the 

tree-layer present (Tab. VI). As with the former group, certain irregularities 

of distribution can he observed. The irregularities most probably are connected 

with some elements of structure of the afforestations. · 

In general, typical species represent some 60% up to about 90% of the 

total number of birds in the community. It should be noted that the cunununity 

reveals a particularly strong heterogeneity. It consists of 5 forest-species, 

4 forest-periphery species, 7 forest-margin species, 1 field species, and 1 

species characteristic of mid-field afforestations. In afforestations of larger 

size, some of these species, essentially indifferent to the size of afforestation, 

usually occur at the edge. . 

Species sporadically occutting in all, or almost all, kinds of afforesta­

tions (Tab. VII). Three of these (Turdus merula, Sylvia nisoria, Sylvia curruca) 

are species usually found in afforestations with a thick, well-developed 

shrub-layer. Two of them are deurbanized species, at least one of which 

(Pass er domesticus) is found in the neighbourhood of m an. The rare oc­

cutTence of Upupa epops may be connected with the generally small size of 

the population of this species in the area considered. Similarly to the former 

group, in larger afforestations some of the species representing this group 

choose the periphery of the afforestation in preference to its centre. 

Species disappearing with the decreasing size of the afforestation (Tab. 

VIII). The group consists mainly of forest species, 11 in number. Besides 

these, there are 5 forest-periphery species, and one fore .st-margin species, 

• 



Number of pairs per one ha of species occuring sporadically 

Tab. VU 

Afforestations Tree-rows Hedge- Shrub-Clumps . She lterbe Its Alleys . with hedges rows belts 

Species C3 CS Cl C4 C2 CB B2 B3 B5 B4 B6 BB A R H s 
Pass er domes tic us 0.16 0.33 0.32 1.32 0.19 1.40 0.37 

Serinus canaria 0.31 0.19 0.16 0.19 0.35 0.76 
• 

.... 
Sylvia curruca 0.33 0.85 0.15 0.32 1.17 0.55 
S. nisoria 1.17 0.28 2.70 1.17 1.66 1.01 
Turdus merula 0.84 0.85 0.47 0.58 0.98 0.78 1.66 0.50 
Upupa epops 0.16 0.12 0.39 

Per cent of total 
density 7.7 4.1 2.6 1.9 1.0 10.2 16.1 6.9 



Number of pairs per one ha of species disappearing with decreasing area of afforestation 

Tab. Vlll 

A ffo res ta ti ons Clumps Shelterbelts 

Species C3 CS Cl C4 C2 CB B2 B3 BS B4 B6 
to ... 
~ Garrulus glandarius 0.56 
Q.. 

~ 

..... 
P hylloscopus collybita 0.50 0.85 . (Jq = 
Erithacus rubecula 0.16 

C') 

~ 
Pyrrhula pyrrhula 0.28 c:: 

e 
..... I ynx torquilla 0.19 = c. 
~ . Lanius excubitor 0.16 fl} 

Turdus philomelos • 0.50 0.85 0.47 0.58 0 
~ 

t:r ..... Lus cinia megarhynchos 0.33 0.15 ' ... 
Q.. 
C/J 

Corvus comix 0.33 0.31 0.16 

Syl via atricapill a 0.84 0.47 0.65 

P hylloscopus trochilus 0.33 0.19 

Sylvia borin 0.84 0.47 0.58 1.80 0.65 0.49 

Sitta europaea 0.15 0.25 

Phoenicurus phoenicurus 0.38 0.33 0.38 

Dendrocopos major 0.56 0.31 0.16 0.19 0.12 

Streptopelia turtur 0.50 0.85 0.39 0.38 
. 

Anthus trivialis 0.16 0.56 0.63 0.97 0.49 o.~ 0.98 1.65 0,98 1.39 2.80 

Per cent of total density 19.0 7.8 7.6 
. 

6.3 
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the latter showing the most regular occuiTence. This group is most abundant 
in large tree-clumps with at least medimn-developed undergrowth, where the 
species belonging to it represent almost 20% of the total number of birds 
present. Their percentage gradually decreases as the afforestations grow 
smaller, and from the very naiTow shelterbelts down wards they are entirely 
miSSing. 

Number of pairs per one ha of penetrating species, found only in small afforestations 

Tab. IX 

Afforestati ens Tree-rows Hedge- Shrub-
Shelterbelts Alleys with hedges rows belts 

Species BS B4 B6 BB A R H s 

Motacilla flava 0.58 0.50 3.84 1.66 0.50 
Saxicola rubetra 0.19 0.12 0.35 1 .. 53 0.55 0.50 
A crocephalus 
. p alus tris 0.76 2.22 

Per cent of total 
density 1.5 15.6 6.0 9.3 • 4.8 

Field species, occuiTing only in small groups of trees (Tab. IX), are not 
found in any afforestations larger than medium-broad shelterb.elts. Their per­
centage varies from 2% to 15% of the total number of birds. It seems most 
likely that the environment around the afforestations exerts a strong in­
fluence on the occuiTence of these birds in the afforestations. 

The effect of the suiTounding habitats on the occurrence of birds in mid-
field afforestations. Of a number of factors that might be involved, in the 
material collected the effect of three was noticeable. 

1. Proximity of a forest. It was found that Garrulus glandarius, Pyrrhula 
pyrrhula and I ynx tor quill a nested only in tree clumps not far from the forest 
(lOO and ~0 m). Sitla europaea occurred only in that part of a shelterbelt 
which was in direct con tact with the forest. It may, there fore, be concluded 
that in groups of trees located near the forest more bird species can be 
found. This agrees with the findings of Vo 1 cane ck ij (1952) and Budn i­
~enko (1955) concerningUkrainian steppes. 

2. Proximity of human dwellings. This factor was only found to exert 
influence on the occuiTence of Pass er domesticus. This species does not 
nest in afforestations more than about 500 m far from· dwelling places. 

3. Proximity of vast open spaces. In the northern part of the area under 
study groups of trees fonn a denser network than in the remainder of the area. 
Most striking in that part is the occurrence of Emberiza calandra in very 
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small numbers • . For instance, in a tree-clump found in this part the average 
density of E. calandra population is 0.19 pairs/ ha, while in another afforesta­
tion of similar size and structure hut lying in a different part of the are~ 
the density of the population of this bird species is 1.32 pairs/ ha. The 
species also appeared to occur in very small numbers in the shelterhelts 
found there. In this case the small num bers of E. calandra cannot he attributed , 

to edaphic factors or moisture condit ions (Soko!owski 1958), because 
in this resp~ct the part considered does not clearly differ from the other parts 
of the area where E. c alandra occurs in considerably larger numbers, nor 
can it he related to the structure or size ·of the afforestations. Span g en be r g 
(1949) writes that when plantings of trees are established in fonner steppes, 
some bird ·species diasppear entirely, some use the plantings hut move over 
to those parts which border on open steppe, thus avoiding fields within the 
sys~em of plantings. He includes E. calandra in the latter group of birds. 
The small numbers of this species in the above-mentioned part of the area 
may, therefore, be explain.ed by the hypothesis that also in the latitudes of 
Poland this bird species avoids are a where the groups of trees and shrubs 
do not border on large open spaces. 

.. 

C8 CS C-4 C2 CJ C1 82 R B-5 83 84 B6 A 88 H s 
C8 

• CS 54 

C4 56 57 

C2 54 55 59 

C3 58 62 62 58 

C1 41 47 68 66 66 

82 68 59 73 67 70 77 1 

R 69 60 63 56 61 56 73 2 

85 55 54 63 61 58 70 72 70 3 

83 46 50 65 60 55 71 64 62 04 

48 63 68 81 73 811 51 57 47 69 66 

86 47 49 61 6J 49 64 66 64 78 82 

A 34 38 43 58 40 57 48 53 66 60 67 62 

39 56 38 55 52 56 68 57 69 . 63 88 39 39 -

33 31 40 26 48 57 34 21 34 26 19 H 52 38 

36 25 46 28 39 39 s 43 29 24 29 38 31 38 28 

Fig. 4. Value of Renkonen's index of similarity of dominance (Re} 
1 - similarity 100%, 2 - similari.ty, 99-70%, 3 - similarity 69-60%, 4 - similarity < 60~. 

Letter notation same as in Tab. I 

https://similari.ty
https://explain.ed
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Comparison of bird communities in mid-field afforestations. The comparison 

was bac,ed on the index of similarity of -dominance Re, and the index of simi­

larity ot species canposition QS. The values of Re, found for each pair of 
afforestations separately, appear to differ considerably, their extremes being 

19% (the smallest sin1ilarity) and 8 2% (the greatest similarity). So large 

a range of variation of the index value on the one hand indicates that the 

birds communities of individual afforestations may differ considerably, and 

on the other hand that it may be possible to combine some afforestations 

to fonn small groups characterized by a high degree of similarity. After 

arranging the values of the index in the diagram (Fig. 4) this supposition 

proved to be right. The groups consist either of afforestations of similar size 

and structure, or afforestations of large surface area but simple structure, 

and afforestations small in area but of a complex structure. The groups can 

he arranged to fonn a range with the largest afforestations of best developed 
multi-layered structure on one end, and the smallest (narrowest) afforestations 

of a very simple one-layered structure (either a tree-layer or shrub-layer) 
on the other end. Shrubhelts and hedge-rows appear to be most different, 
consisting only of a shrub-layer. Not all the afforestations considered can 

be included into the above-described distinct groups. The cause may lie 

in the floristic c omposition or the location of the afforestations. 

In details, the results of the analysis of the QS index are slightly different 

from the results of the analysis of the Re index; however, the final conclusions 
are the same. 

DENSITY OF THE BIRD POPULA TIONS 

Variation in numbers ~uring the consecutive years. In the years 1964-1966 

a slight increase of the total number of birds belonging to the species typical 

of mid-field afforestations in the area under study can be seen (Tab. X). 
However, in this period individual species showed different tendencies as 

regards changes in their numbers: the numbers of some of the species remained 
at the same level, while the numbers of others decreased or increased. Nine 

species showed a stable level of abundance, four revealed a decrease of 

numbers, and four - an increase in nwnbers. It is possible that there occurs 

some quantitative compensation, and that factors connected with the change 
of habitat exert their influence, and finally, that each of the bird species 
probably is subject to the action of a different complex of factors. 

Birds usually live permanently only in optimal biotopes, or in those which 

differ least from the optimal ones (Svardson 1949, Kalela 1954, Hilden 

1965). In such biotopes the population abundance is most stable (K l u y v er, 

Tinbergen 1953, Glas 1~0, Brewer 1963, Pinowski 1967). It may, 

therefore, be stated that in the mid-field afforestations many, or even most 

of the typical species find very good living conditions, and that the afforesta­
tion is for them an optimal, or very much like an optimal biotope. 
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Aggregate total of pairs of typical species occuring in particular years 
in the same afforestations 

Tab. X 

. 
Years 

Species Tendency 
1%4 1965 1966 

·~ . 

Calumba palum bus 8 5 6 -
C erthia brac hydac fly la 10 11 11 

~ M us cicapa striata 12 8 17 ., Stumus vulgaris 109 120 115 
Carduelis carduelis 10 10 11 ---

~ 

Oriolus oriolus 12 10 12 -
Fringilla coelebs 57 55 58 .. .. 

~ -Emberiza hortulana 21 26 30 
. . 

Parus major 11 11 12 • 
P. caeruleus 10 , 12 12 • 
P. palustris 6 5 1 -
Hippolais icterina 19 18 22 -... 
Chloris chloris 15 18 20 

~ Emberiza citrinella 44 44 45 • 

Sylvia communis 20 17 14 .. 
Passer montanus 34 32 27 -- ... 
Emberiza calandra 18 21 17 -• 

Total 416 423 430 -r 

Total density of birds in tree clumps 

Tab. XI 

Clumps Medium- Very 
Large &nail sized small 

Pairs/ha Cl C2 C3 C4 CS C6 C7 CB 

Without nest-boxes 15.94 13.20 21.04 12.67 18.23 22.58 24.07 27.92 

With nest-boxes 28 .• 38 - - - - - - -

Bird population density. Values given in Tables V-IX represent population 
density of individual species, and those in Tables XI-XIII - the total density 
in the afforestations under study. The figures in the tables represent the 
average nwnber of breeding pairs (occupied territories), of one species, or 
of all the species occurring in the particular afforestation, per each hectare 
of the afforestation. The values of density of individual species, and those 
of the total density found in . the different afforestations show a large range 
of variation. The maximwn total density (81.66 pairs / ha) is 6.4 times as 
great as the corresponding minimum value (12.67 pairs/ ha), · whereas the 
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Total density of birds .in shelterbelts 

Tab. XII 

Very Shelterbelts Broad Of medium breadth Narrow narrow 

Pairs/ha 
I 

81 B2 83 84/1 B4/2 BS 86 . B7 BB 

Without nest-boxes 14.21 22.87 17.00 19.68 26.41 27.84 26.31 51.66 39.23 

Witl. nest-boxes - 44.44 28.35 - 37.53 45.55 41.40 81.66 - . 
• 

Total density. of birds ~ alleys, tree-rows with hedges, 
hedgerows and shrubbelts 

. 
Alleys 

Afforestation& 
A 

Pairs/ha 36.95 . 

ID 
0 

0 
0 

0 

0 . 

0 0 

D t t 
Area tJf clump (ha} 

Fig. 5. Relatioo.ship between total density 
ol nesting birds •d the area of cmmp 

' 

Tree-rows 
with hedges 

R 

33.59 

SD 

D 

Tah. XDI 

Hedgerows Shrubbelts 

. H s 
23.88 22.22 

0 

0 

0 

10 10 M) 40 50 
l,.mdth of shllftl'blLt (m) 

• 

Fig. 6. Relatiooship between total den­
sity of nesting birds and the breadth 

of shelterbelt 

maximum density of, f.or instance, Fringilla coelebs (8.14 pairs/ha) is 4.6 
times as geat as the minimum density ( 1. 75 pairs/ha) of this species. The 
hishest density values were recorded for the forest-periphery, ~nd forest-margin 

• spec1es. 

0 
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Relationship between the density and number of species present 
and the degree of development of the shrub-layer 

Tab. XIV 

Clumps ' Shelterbelts 
• 

Shrub-layer 
number of species density pairs/ha number of species density pairs/ha 

Missing 23 13.20 19 19.68 
Thin 28 15.94 23 26.41 
Thick 31 21.04 26 27.84 

It is possible to ahnost double the bird population density by putting 
up, nest-boxes in the tre·es in the afforestation (Tab. XI and XII). 

The relationship between the total density and the size and structure 
of the afforestation . . The total density of birds in. mid-field afforestations 
show a clear relationship to the 
size of the afforestation ; the highest • 
density values being recorded 9.(J(J • 

• 1 for the smallest · affore.stations. 
·~ This statement is illustrated by 7.00 03 

the curves which represent the • 
relationship between the density 
of bird populations and the size 

0 
0 •• 

0 o•o 
of a tree-clump (Fig. 5), or the 3.00 0 0 • 
breadth of a shelterbelt (Fig. 6). · 
Although the actual course of the 1.00 e 
curves is in ·each case slightly 

0 w ~ ~ ~ ·~ different, . the same regularity · can areadth of shelferbelf (m} 
be seen in both cases. 1,he rela­
tionship, mentioned earlier in this Fig. 7. Relationship between the density 
pape~, between the number of spe­ of birds and the_ breadth of shelterbelt 

Species feeding in fields: 1 - Fringilla cies and the size of afforestation 
coelebs, 2 - Emberiza hortulana, 3 - Embe-

is converse - the fewest spe.cies riza citrinella 
are found in afforestation s of the 
smallest area. 

The effect of the size of the afforestation is modified by the effect of 
structure and degree of compactness d the vegetation. In both the clumps 
and shelterbelts with a developed shrub-layer bird population density is 
.higher than in afforestations without any shrubs. The highest density is 
observed in afforestation& with a well-developed, thick shrub-layer (Tab. XIV). 

The influence of layer structure on density is also noticeable when 
afforestations of different kind are compared. In affore stations of similar 
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Comparison of the density of selected species in mid·field afforestations and other biotopes 

Biotope 

Pine forests 

" " 
Mixed forests 

tt 11 

Deciduous forest 

Steppe oak forest 

Park 
.. 

Mid-field affo restations 

Clumps 15 ha 

" 4 ha 

" 0.4-2 ha 

Shel terbelts 

Alleys 

Shrub belts 

F. coelebs 

0.12-0.36 

0.48 

o. 72--0.81 

o. 32-1.65 

2.16 

2.64-2.68 
1.90 

2.11 

1.50-2.29 

1.43 

1.75-2.70 

2.94-6.92 

8.14 

-

E. citrinella 

0.08-0.12 

0.13-1.07 

1.04 

0.14 

1.00 

1.43-2.70 

2.60-3.50 

2.03 

5.55 

· Density pairs/ha 

P. major C. brachydactyla 

0.11 0.08 

0.04-0.21 

0.39-0.40 
• 

0.37 0.23 
0.39 0.13 

0.86 0.14 
0.48 0.06 

0.47-1.80 0.19-0.50 
> 

0.49-0.~ 0.49-1.53 
0.55 0.55 

- -

. 

M. striata 

0.07--0.60 

0.35-1.36 

0.37 

0.53 

1.23-1.29 

0.42 

0.33-0.63 

0.76-1.40 

0.92 

-

Tab. XV 

According to 

. 
G 1 as 1960 

S c h i e r m an n 1943 
G la s 1960 

U d v a r d y 1953 
...... Dyrcz 1%3 

K or o 1' k ova 1963 

C z a r n e c k i 1956 

S t e i n b a c h e r 194 2 

Se i b er t 1967 

C z a r n e c k i 1956 

author's own study 
.. " " 
11 .. .. 
lt .. " 

https://0.76-1.40
https://0.33-0.63
https://1.23-1.29
https://0.35-1.36
https://0.07--0.60
https://0.49-1.53
https://0.19-0.50
https://0.47-1.80
https://0.39-0.40
https://0.04-0.21
https://2.60-3.50
https://1.43-2.70
https://0.13-1.07
https://0.08-0.12
https://2.94-6.92
https://1.75-2.70
https://1.50-2.29
https://2.64-2.68
https://72--0.81
https://0.12-0.36
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size it will be higher in those with the tree layer alone (in very narrow 

shelterbelts - 39.23 pairs/ha, in alleys - 36.95 pairs/ha) than in those 

with the shrub-layer only (hedgerows - 23.88 pairs / ha, shruhbelts -
22.22 pairs / ha). 

Relationship between the density of individual species and the size and 

structure of the afforestation. It has been found that as the size of the af­

forestation decreases, the number of bird species nesting in it grows smaller, 

while the total density of birds rises. 1,he relationship between the density 

of individual species and the size of the afforestation varies. 

A close relationship can be seen between the size of the afforestation 

and the density of those species which feed mainly in the fields adjacent 

to the afforestation CFig. 7); in this case the origin of the species 

does not seem to play a significant 

role: the forest-periphery species 

(Fringilla coelebs), the forest­ 5.{)() •1 
margin species (Emberiza citri­ •2 
nella) or those associated only o3 

with the mid-field afforestations 
oe (Emberiza hortulana) behave in 

eo 0 • 
0 e •e o ee 1.00 

a sitnilar way. The maximwn den­

sity found for the very narrow 0 10 90 30 40 50 
Breadth qf shelterbelt (m) 

shelterbelts is 3.5-5.0 times as 

great as the n1aximum density for 
Fig. 8. Rel ationship between the density 

broad shelterbelts. In comparison 
of birds and the breadth of shelterbelt 

to other biotopes, the density of 
Species feeding in afforestations: 1 - Certhia 

these species in rr1id-field afforesta­ brachydactyla, 2 - P arus major, 3 - M us-
cicapa striata tions increases considerably (Tab. 

XV). 
Birds feeding entirely, or mainly in the afforestations fonn a different 

group. Their density does not depend much on the size of the afforestation 

(Fig. 8). The maximwn density values found for the very narrow shelterbelts 

are only 1.5-3.0 times as large as those found for the broad shelterhelts. 

By contrast to the species of the fonner group, no increase in density, or 

only a slight one can be noticed here in corn pari son with the density values 

found for other biotopes (Tab. XV). As in the fonner group, species of dif­

ferent origin can be found here: forest species (P arus major, Certhia brachy­

dactyla) and forest-margin species (Mnscicapa striata). 

In afforestations with well-developed undergrowth more bird species nest, 

and the total density of birds is also greater there. It m ay, therefore, be 

presumed that in this case the increase in density is the result of the presence 

of a larger number of species. However, in addition to this factor there is 

also the effect of changes in population density of individual species, related 

to the structure of the afforestation: most bird species occur in larger numbers 



336 Maciej Gromadzki [30] 

Comparison of the density of birds in afforestations with thick undergrowth 

and in those without undergrowth 

Tab. XVI 

Density pairs/ha 
Species reacting to the 
presence of undergrowth · thick undergrowth without undergrowth 

Fringilla coelebs 2.69 1.81 
>.. -4,) · Hippolais icterin.a 2.18 0.33 
·~ ..... 
> 

Chloris chloris 1.42 0.38 
·~ 
(/} 
0 Emberiza citrinella 2.35 1.32 

• 
~ Sylvia communis 0.33 0.16 

. 
'>.. 0.16 0.97 as_ Anthus trivialis 
b04,) 
4) > Emberiza hortulana 0.65 1.82 
z ·.= 

in afforestations with a thick shrub-layer, but there are species which show 

higher density in afforestations devoid of undergrowth (Tab. XVI). 

SPATIAL DISTRIBUTION 

A factor limiting the numbers of the breeding part of a bird population 

is the territorial behaviour of birds. This view is still controversial (Lac~'-

1967), but many authors concerned with this problem agree with it (Kale 1 a 

1954, Armstrong 1965). In a nwnber of bird species the ''buffering 

mechanism" was found to exist. Due to this mechanism, in biotopes optimal 

for the species, maximum population densities are established which persist 

from year to year at the same level (Kluyver and Tinbergen 1953, 

G I as 1960, To m p a 1 %4), The hypothesis of the buffering mechanism 

assumes that for each bird species there is the smallest possible size of 

territory, i.e. the lower limit <>f size of territory. 
Mic he e v' s ( 1953) interpretation of high density of bfrds in n1id-field 

afforestations is based on a similar assumption that the maximum density 

of bird populations is determined by the size of the actively defended centre. 

He assumes that the part of territory occupied within the afforestation de­

creases at the expense of the open space where the birds feed. Mal c e v­

s k i j ( l947b), likewise, maintains that due to the abundance of food in mid­

field affore stations, and the resulting de crease of competition among bird 

pairs, the size of territory decreases. The problem of decrease of the size of 

territories in mid-field afforestations is also mentioned by Tu r c e k ( 1958) 

who thinks that ''temtories must vary in size and nature". 

Bird territories in m id-field affore stations. Birds living in mid-field 
I 

afforestations may be divided into two groups, depending on the type of territory 

they occupy. 
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One of the groups includes species whose territories are relatively small, 
and are aligned side by side along the afforestation. In their arrangement 
they to some extent resemble a string of beads (Fig. 9 - A, B). The birds 
defend the lateral. boundaries of their territories; fighting males, and even 
pairs, were often seen. Species of this group feed mainly in fields adjacent 
to the afforestations. The typical representatives are: 

A 

8 

1 

[~] 2 c 
• • 100m 

D 

Fig. 9. Arrangement of te rri toties 
A - Fringilla coelebs, B - Emberiza citrinella, C - Parus caeruleus, D - Musci~apa striata 

1 - shel terhelt, 2 - territo rial boundaries 

Fringilla coelebs; one territory occupies a stretch of a shelterbelt 75 up 
to 375 m long, most often lOO up to 150 m. 

. Emberiza citrinella; the length of the stretch of afforestation occupied 
by one teiTitory varies from 75 to 275 m; most frequently lOO m. 

E. hortulana; length of the stretch of afforestation occupied 75 to 250 m; 
most often 75 to 100 m. In broad afforestations it almost exclusively occupies 
the margins. Situations were sometimes fcund where two different males had 
their territories ih the same part of the afforestation, one on one side and 
the other on the other side of the afforestation. 

• It seems that the occupied section of an afforestation IS lo nge.r in the 

narrow than in the broad affore stations. _This supposition has not, however, 

been proved. 
The other group includes species whose large territories are extended 

along the afforestation (Fig. 9- C, D). In fact it would be more precise to 
term '' 1nstea d b act1 ve d f use t h e ''h ome range . o £ '' terntory . '' , ecause no . e ence 

of area against other individuals o.f the species could he observed. The dif­
ferent territories generally do not border upon one another, it is also doubtful 
whether a bird is able to protect such a large area against intruders. The 

• 
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species of this group usually penetrate afforestations and they seldom or 

never at all use open spaces. The typical species are: P arus major and 

P. caeruleus with penetration areas of from 500 to 900 m long, Certhia 

brachydactyla - sections up to 900 m long, Muscicapa striata - sections 
400-4f)0 . Orialus orialus - 800 m • 

.. ... ... .. . ... .. .. .. 

-

1 

0 2 

_..,.. __ 3 

----~100m 

Fig. 10. Area penetrated by one pair of Oriolus oriolus 
1 - afforestation, 2 - sites where birds were encountered, 3 - bird flights observed 

If the different afforestations are not far from one another, one territoiY 

(or home range) may extend from one afforestation to another, occupying 

a part or the whole of it. In certain cases birds (Orialus oriolus, Chloris 
chloris, Emberi za c alandra, L an ius collurio and Muscicapa striata) penetrate 

two or more affore stations up to 300 m far from one another (Fig. 10). It is 

noteworthy that this behaviour is shown not only by the species from the 

fields (Emberiza calandra), or those living at the margin of the forest (Chloris 
chloris), but also by the forest species (Oriolus oriolus). 

It may be stated that the birds living in the mid-field afforestations reveal 

an increased diurnal translocation behaviour. They migrate from the afforesta­

tioos to the fields and vice versa, and it has not been established how far 

the birds migrate in to the fields to feed. The observer very often loses sight 
of the birds flying to the fields before they reach the destination. Other species 

penetrate the afforestation itself over long distances, or fly over to other 

afforestations separated by open spaces. In the mid-field afforestations it 
is possible to see flights for food, over distances of several hundred metres, 
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of bird species which did not nest in the afforestation, but in the forest 
adjacent to it. This habit was particularly frequently recorded for Dendrocopos 
major, Garrulus glandarius, Turdus merula and Turdus philomelos. 

DISCUSSION AND SUMMARY OF RESULTS 

The following problems will be discussed: the influence of the structure 
and size of the afforestation on bird communities, differences between the 
bird communities of the mid-field afforestations and the forest bird communities, 
and the mid-field afforestation as an element of agrocenose. 

The influence of the structure of the afforestation on the bird communities 
does not raise controversy. Positive effects of a more diversified structure 
on the number of species nesting in the afforestations have been described 
also by other authors (Mel'nicenko 1949, Spangenberg 1949, Volca­
neckij, Kapralova, Liseckij 1950, Blagosklonov 1951, Budni­
c en k o 1955, 1960a, 1961). It is well-known that in differentiated habitats 
larger numbers of species occur. Mel'ni ce nko (1949), Micheev (1953), 
Budnicenko (1955, 1960a), Foksowicz and Sokolowski (1956) 
found that in afforestations with more developed layer-structure the total 
density of birds was higher. This relationship is als.o of a general nature 
(Was i 1 e w ski 1967), and according to W asilewski the extent of habitat 
differentiation does not act directly but through the interspecific relations, 
as a result of a decreased competition. However, in the alforestations we 
can also observe direct action of habitat differentiation on the density of 
birds. This process may proceed in two ways: 1) increase in the nwnber of 
species, 2) percentage increase of that part of the surface area of the afforesta­
tion which is suitable for the given species. If, for instance a given bird 
species requires a biotope with a well-developed, thick shrub-layer, its den· 
sity will be higher in an afforestation in which thick shrubs cover a larger 
percentage of the surface area than in afforestations where thick shrubs cover 
a smaller percentage of area. 

1'he role of the size of afforestation has so far received comparatively 
little attention. In the literature concerned, known to the author, only V o 1-
caneckij (1950), Blagosklonov (1951) and Budnicenko (1955, 
1960a) stress the positive effect of the breadth of the shelterbelts on the 
number of species occutting in then1. - The same authors maintain that for 
their occurrence some bird species require a specified breadth of the shelter­
belt. Other authors (Mal' c e vs k i j 1949), who do not deny the role of the 
size of the afforestation, considering it not to be very important, emphasize 
the role of structure. 

The relationship between the size of the afforestation and the density 
of the bird populations is often discussed in conjunction with the role of the 
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shape of the afforestation . Dierschke (after No vi k o v 1960) thinks that with 
all other features being equal, density will be greater in elongate afforesta­
tions than in those of a round shape. The idea has been specified more 
precisely by Czarnecki (1956, 1959) who says that population density 
is higher in small patches~ or those with a relatively high value of the edge 
to surface-area ratio. However, Czarnecki's papers lack numerical evidence 
to prove this suggestion. The same may he said of V o 1 cane c k i j' s (1952) 
and Bud nice n k o' s ( 1955) statements that the total density is much higher 
in the narrow than in the wide shelterbelts, since these authors do not give 
any numerical data to prove this. One of B u dn i ~en k o' s more recent papers 
(1%0b) contains numerical data indicating that in the mid-field shelterbelts 
of southern Ukraine density is higher in the broad than in the narrow shelter­
belts. These numerical ratios he found in all afforestations, regardless of 
their age and degree of compactness. These findings are contradictory to 
B.udnicenko' s earlier statements, as well as to the results presented ~n the 
present paper. · 

It has been found that as the surface area of the afforestation increases, 
the number of bird species living in it grows, while the total density of the 
birds decreases. 1'he same relationship between these two phenomena was 
found by K a c z mare k (1963) who studied the soil mac1·ofauna in the Kampinos 
National Park. Kaczmarek explains that the decrease of numbers, associated 
with the growth in the nwnber of species, is the result of an increased inter­
specific competition. P ossihly, this hypothesis would also apply . to the 
situation found in mid-field afforestations, the more so that with the same 
size of afforestation density is higher in those afforestations which possess 
a more developed layer-structure, which, as has already been mentioned, 
is the result of a decrease of competition. The findings published by U d v ardy 
( 1%7), who studied the relationship ben~:een density and the number of species 
in various biotopes in North America, indicate that in the interpretation of 
this problem some caution is required. Udvardy found entirely a different 
relationship; in the temperate zone forests the bird population density 
increases geometrically in relation to the growth of the number of species. 
This indicates that in the mid-field afforestations different proportions of the 
factors affecting the occurrence and number of birds exist than in the forest. 
As the area of the afforestation decreases the bird species feeding mainly 
in the adjacent fields grow in number, whereas those species which feed 
mainly or exclusively in the afforestation show no clear relationship to its 
size. Thus the response hy a change in density to a change in the size of 
the afforestation depends on the way the space is utilized, which suggests 
that we are dealing with a change in the spatial organisation of the popu~a­
tion, which in turn causes a decrease in the intraspecific competition. 

A comparison of the forest bird communities and those living in mid-field 
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afforestations reveals differences between them as regards the ir species 
composition, nun1erical ratios, density as well as distribution. 

1. Species composition of the bird communities. One of the differences 
is the absence of field s pecies from the forest communities; besides, field 
species are reluctant to s ettle at the margin of the forest. On the other hand, 
field afforestations l ack some fore s t species. F'or example, in areas near 
Turew Coccothraustes coccothraustes (L. ), P arus atricapillus L., Troglodytes 
troglodytes (L.), Phyllcscopus sibilatrix (Bechst.), Aegithalos caudatus (L.}, 
Ficedula hypoleuca (Pall.), Turdu s viscivoros L., were found to nest in the 
forests, and to be missing from the field afforestations. 

In has been found that as the afforestation grows in area, the field species 
gradually disappear, and new species, of the forest-, or forest-periphery­
groups, steadily invade it. The largest numbe rs of th ese were found nesting 
i_n large tree clumps of about 2 ha in surface area. In a yet larger a fforesta­
tion, about 4 ha, C z a rn e c k i ( 1956) found all the fi eld species mis sing 
except Emberiza calandra, enco\llltered sporadically ; instead, he re c orded 
a number of further forest species such as P arus ater L., P arus cristatus L., 
Coccothraustes coccothraustes, Aegithalos caudatus, Ficedula hypoleuca, 
Phylloscopus sibilatrix, Troglodytes !roglodytes, Caprimulgus europaeus L. 
In a park of about 10 ha in surface area the above author found two more 
species, i.e. Picus viridis L., and Dendrocopos minor (L.). Mildenberger 
(1950) writes he found Coccothraustes coccothraustes and Turdus viscivorus 
to nest in an afforestation of 12 ha; in an afforestation of 24 ha he found, 
in addition to the above two species, also Troglodytes troglo.dytes, Den., 
drocopos minor., and Prunella modularis (L.). In a clump afforestation, 15 h.a, 
P arus ater, P arus atricapillus, Troglodytes troglodytes, P hylloscopus sib.ilatrix, 
Regulus regulus (L.), Prunella modularis, Coccothraustes coccothraustes were 
found to nest (Se i her t 1967). Mildenberger and Seibert stated that in their, 

investigations they did not find any of the field species, or E'mberiza hortulana 
- a typical bird species of mid-field afforestations, to nest in the above 

mentioned afforestations. It follows, therefore, that as soon as the afforesta­
tion attains a certain size, field species will no longer nest in it, and the 
occuiTence of forest species depends on the type rather than on the size 
of the woods. Thus the mid-field afforestation bird canmunity hecanes 
a forest community. 

By their course the changes of the bird communities, associated with 
the growth in size, and development of structure of the mid-field afforestation, 
.from canmunities most similar to field-bird communities to a typically forest 
community, resemble the succession of bird communities observed by a num­
ber of anthers (Spangenberg 1949, Volcaneckij 1950, Volcaneckij, 
Medvedev ~950, Budnicenko 1955, 1960a, 1%1, Riabinin 1957b, 
Z ale tae v 1960) in young afforestations, from their planting onwards. The 

succession leads on to cotdmunities of larger number of species; it cannot, 
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Comparison of the density of birds in different biotopes 

Tab. XVII 

Biotope Density pairs/ha Acccrding to 
. 

Pine forests . 0.50- 4.80 N ovikov 1960 (modified) .. .. Mixed forests 2.00- 9.00 " 
Deciduous forests 2.00-22.00 " " " 
Steppe oak forests 4.00-33.00 N ovik ov 1959 
Parks 0.50-26.00 Novikov 1960 (modified) .. Mid-field afforestations 15.00-31.00 " " 

Mid-field afforestations 

Clumps 12.67 -Z7 .92 according to the author's 
Shelterhelts 14.21-51.66 own study 
Shelterbelts with pairs in 
nest-boxes taken into account 28.26-81.66 
Alleys 36.95 
Hedgerows 23.88 
Shrubbelts 22.22 

Forests with strong bird prolection 
and luring activities 

All species 41.30- 55.20 Pfeifer, Ruppert 1953 
(after C z a rn e c ki 1956) 

Birds nesting in tree-trunk 
holes 32.00-252.00 Petrov 1952 

however, lead to the transfonnation of a community, typical to mid-field 
aiforestations, to a forest community. A change of this kind is only possible 
when the varying factor is the size of the afforestation. 

2. Quantitative relations. A forest bird con1munity and a mid-field afforesta­
tion community differ from one another not only by the presence or absence 
of certain species, but also by various numerical ratios between the species 
of different origin. These ratios also vary withih the mid-field afforestations 
themselves, that is with changes in their size. 

3. Density of birds in mid-field afforestations. It appears to he relatively 
high in comparison with other biotopes (Tab. XVII). The data gathered and 
elaborated by No vi k o v (1960) indicates that this density is much higher 
than that of coniferous, or mixed, and even that of most deciduous forests. 
Similar conclusions were drawn by Mal' c e v ski j (1947a), Tu r c ek ( 1958), 
Bud nice n k o ( 1960a), who compared bird density in mid-field afforest a-

• 
tions and forests of the smne region. Budnicenko points, however, that 
only those species grow in number which feed in open spaces. In natural 
forests, densities equal to, or even higher than the bird density of the mid­
field afforestation are only found in old oak forests, and particularly in 
"island-like" steppe oak forests (No vi k o v 1959, 1960). 

https://32.00-252.00
https://41.30-55.20
https://28.26-81.66
https://14.21-51.66
https://15.00-31.00
https://0.50-26.00
https://4.00-33.00
https://2.00-22.00
https://2.00-9.00
https://0.50-4.80
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In forests where bird protection and luring are used bird density is higher, 
sometimes considerably, than in the mid-field afforestations. However, no 
attempt has so far been made to obtain maximum density of birds in mid-field 
afforestation s. What is known is that the putting of nest boxes increases the 
number of pairs nesting in an afforestation. 

4. Distribution of birds. In addition to vertical stratificatiop., in a woodland 
horizontal zones may be distinguished: the centre, and the periphery. With 
the growth of the woodland surface area the difference in bird population 
between the central and the peripheral zones becomes clearer - some of the 
birds do not settle throughout the woods area, but only along the margin. 
In clumps covering an area of several hectares a distinct peripheral zone 
can be seen, inhabited by species which seldom, or never, occur in the central 
zone (S e i be r t 1967). 

The territories of birds, and especially the territories of birds feeding 
in the fields, located in a mid-field afforestation show a nwnber of differences 

as compared with the territories in the foresL In a shelterbelt, only two 
boundaries, those running across the shelterbelt, need to be protected. These 
boundaries usually represent a sm~l part of the total territorial boundary 
length. On the remaining sides the territories are surrounded by open spaces 
which are a sort of "no man's land''. Dies se l hors t ( 1949), who studied 
the territorialism of Emberiza citrinella in meadows covered by clumps of 
shrubs, found that even if the territory consisted of a number of shrub clumps 
separated by open spaces, the defence of open space was not strong, or 
there was no open space defence at all. If a shrub clump, being the centre 
of the territory, was surrounded by an open meadow, the defending behaviour 
would grow weaker towards the meadow. By analogy, it m ay be presumed 
that this would also be true of other species living in afforested areas. Nor­
m ally, a bird defending its te~itory will only attack sing4lg birds or those 
with some other kind of display behaviour. With most of the birds living in 
afforested areas this behaviour is associated with woody, or shrub vegetation 
so individuals found out of a tree- or shrub-growth, and not singing do not 
evoke the attacking reaction. As territorialism is not doubt a kind of spatial 
organisation of the avian population (Lack 1967), in mid-field afforestations 
this organisation only covers a part of the area penetrated by the population, 
that is the part used for the breeding. The feeding ground is not comprised 
by the spatial organisation, it represents a no man's land. Spatial organisa­
tion is in this case replaced by hierarchy and flock organisation. This hypo­
thesis agrees with the findings published by Pin o w ski ( 1954) that the coo­
centration of birds in open spaces increases with the distance from the af­
forestation . . 

The hypothesis of a changing spatial structure of the population in birds 
living in mid-field afforestations, as a result of changes in the way of area 
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• 

utilization, is coo finned by the results obtained by To m p a (1%4) who 
studied tlelo. spiza meladia (Wilson) in small islands near the Canadian coast. 
He found that in one of the islands the population density of Atl elospiza melodia 
was 5-10 times as high as that found in other areas. This extremely high 
density was due to a specific configuration of the environment: in the central 
part of the island a vecy ·narrow shrub-belt is found, and the remainder of its 
sudace is covered by grass. Defended territories, much smaller than in the 
other environments studied, are located only in the areas covered by shrubs, 
and are used for breeding. The birds feed in the same open fields, without 
any signs of hostility, in a way not to be seen anywhere else in this species. 
According to Tompa the cause of this is, in addition to the specificity of the 
environment, a great plasticity of the species, as well as the fact it lives 
in a small island where none of the species that would c<mpete with it occurs. 

The discovery in the mid-field afforestation of the same situation as 

that fowtd by Tompa indicates that this situation may more often occur 
in nature, in all those environments where ~avourable conditions exist, 
the n1ost important condition probably being the separation of the breeding 
biotope from the feeding hiotope. This resembles birds nesting in colonies, 
in which spatial organisation of the population only exists in the breeding 
ground and is not extended to the feeding ground which usually lies in a dif­
ferent biotope • 

• 

In contrast to the mid-field afforestations, in a forest biotope the organisa-
tion covers the entire area occupied by a population. In the mid-field afforesta­
tions, the population structure .appears t'o be changed primarily in those species 
which show a clear relationship between population density and the size 
of the afforestation. 

The mid-field afforestation as an element of agrocenose. ·The boundary 
between two biotop es is often tenned the ecotone, while an increase in num­
bers within the ecotone of the species present there, in comparison to their 
numbers in the surrounding biotopes, is known under the term ''edge effect" 
(Qdum 1959). Accotding to Balogh (1958) forest margins and mid-field 
afforestations are ''Saumbiomnosen". However, the mid-field afforestation 
seems not to be analogous with the forest margin. Firstly, mid-field afforesta­
tions have clear limits, while the forest margin is not spatially-delimited. 
Secondly, field afforestations vary in size, and in consequence their fauna 
shows considerable qualitative and quantitative variations - while bird 
communities of small· afforestations are very similar to field communities, 
communities living in large afforestations gradually change over to forest 
communities. Moreover, as it increases in surface area, a mid-field afforesta­
tion begins to differentiate and become divided into a peripheral and central 
zones, each of these differing from the other by its fauna. 

The difference between the field and t.he mid-field afforestation is of 
a qualitative, and that between the afforestation and the forest of a quantitative 

• 
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nature - at a certain size-level a mid-field afforestation becomes a forest. 

1ne most characteristic feature of mid-field afforestation is its · size. The 
relation ship between the fauna and the structure of the afforestation is the 
swne as in the forest, while the relationship between the £~una and the size 
of the afforestation is a specific one, peculiar to the mid-field afforestation. 

A forest and an open field frcm two distinct biocenoses, each of which 
can exist independently and have its own energy sources and its own routes 
of energy flow. · 

Mid-field afforestations are inhabited mostly by two-biotope species 
which use the afforestations and the adjacent open space in a different way 

. - for different purposes or at different times. Many bird species use mid-field 
afforestations only as a breeding or resting ground, and find most of their 
food in the neighbour-ing fields or steppes (M a 1' c e vs k i j 1947 a, Span g en­
berg 1949), t.hey seem therefore to be more strongly associated with the 
open space biocenose than with the forest biocenose (Turcek 1948-1951). 
Thus a mid-field afforestation is not a forest biotope amidst field biotopes, 
but an element of the biocenose of open spaces, linked to them by a number 
of energy-relationships. 
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I I I 

ZGRUPOWANIA LFtGOWE PTAKOW W ZADRZEWIENIACH SRODPOLNYCH 

Streszczenie 

Celem pracy bylo pomanie sk-1-adu gatunkowego zgrupowan ptakow gniezdzl\cych 

tworz,cych zgrupowania, sie w zadrzewieaiach sr6dpolnych; pochodzenia gatunk6w 

zag~szczenia i rozmieszczenia ptakow oraz proba wyjasnienia powi'!Zan tych zjawisk. 

z formil, wielko scift i struktur\ zadrzewienia. 
Do zgmpowaD. ptakow w zadrzewieniach wliczono te gatunki, ktore budujSc, tam 

gniazda oraz te, kt6re gniazd w nich nie buduj~ lecz wykorzystuj~ zadrzewienie 

do czynnosci zwifl,zanych z utrzymaniem terytorium l~gowego. Nie wliczono gatunkow 

odwiedzajfl,cych zadrzewienie jedynie w celach pokannowych. W opracowanin po­

mini~to ptaki drapieme dzienne, sowy, kuraki oraz kukulk~. 

Badania prowadzono w latach 1964-1966 w ok.olicach Turwi w powiecie koscian­

skim. Og6lny szkic badanego terenu przedstawia figura 1, zas wamiejsze cechy 

bad an ych z adrzewi en ze stawi ono w tab eli I. 
Dane liczbowe zbierano zmodyfikowanil, metodil, nanoszenia na plan, polegaj'c' 

na zazaaczaniu na schematycznym planie terenu wszystkich spotk.anych ptakdw 
zaznaczmiu znalezionych z oznaczenitm gatunku, a w miar~ moZliw o8ci i pl'ci oraz 

gniazd i mlodych, kt6re swiezo opuscil'y gniazdo. Zaznaczano talcze przemieszcze­

nia obserwowanych osobnikow. Za udokumentowane zaj~cie terytorium umano spotka-
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nie w danym miejscu 3 razy spiewaj~cego samca lub raz samca i przyuajmniej raz 
pary ptakow. Za dowOd zaj~cia terytorium uznano takie gniazdo zawierajClce jaja 
lub pisk.l~ta, a takze pisklfGta, ktore swiezo opuscily gniazdo. 

Obserwacje terenowe prowadzone hyly od 20 kwietnia do pierwszych dni lipca. 
Liczb~ taksacji odbytych w poszczeg6lnych zadrzewieniach przedstawia tabela 11. 

w zadrzewi eniach srOd poln ych stwi erd zono wyst«epow anie 44 gatunkdw ptakdw, 
z czego 4 s~ to gatunk.i polne, 2 gatunki deurbanizuj(\,ce si~, 16 gatunk 6w leSn.ych, 
10 gatunkow lesno--brzeznych, 11 gatunkow skraju lasu o.raz jeden gatunek charaktery­
styczny dla zadrzewien sr0dp6lnych - Emberiza hort~:~~ana. Liczba gatunkow z wyzej 
wymienionych gmp, wchodz~cych w sklad zgrupowan zmienia si~ w zaleznosci od 
wielkosci i struktury zadrzewienia (tab. Ill), zmienia si~ rownie:i udzial procentowy 
ptakow z tych grup (tab. IV). Glown~ mas~ ptakow w zadrzewieniach tworzct. gatunki 
skraju lasu i le8no-brze:Zne, stanowiC\.ce w sumie 61-85% calkowitej liczby ptakow. 

Liczha wyst~pnjatcych gatunkdw zmniejsza si~ wraz z przejsciem od zadrzewien 
duzych 0 bard ziej zro zonej strukturze d 0 zadrzewien mniejszych 0 strukturze prosts zej. 
Zalemosc ta wyst~puje takze przy porownaniu zadrzewien tej sanej formy (fig. 2 i 3). 

Gatunki typowe dla zadrzewien wyst~pujct hctdz we wszystk.ich fonnach zadrze­
wien (tab. V), hi}dz tez we wszystkich fonna~h posiadaj'\_cych warstw~ drzew (tab. VI). 
Gatunki typowe stanowif\:, razem 60-ro% ogolnej liczby ptakow tworzf\_cych zgrupo­
wania. Opr6cz grupy tej wyromiono: grup~ gatunkow wyst~pujfl_cych sporadycznie 
hab. VII), grup~ gatunkow zanikaj~cych wraz ze zmniejszaniem si~ wielkosci zadrze­
wienia (tab. VIII), skladaj 'l,C~ si~ gldwnie z ptak.ow leSn.ych oraz grup~ gatunko w 
wnikaj~cych (tab. IX), skladaj~c~ si~ z gatunkow polnych. 

W zebranym materiale uwidocmil si~ wplyw czynnikow otoczenia zadrzewienia 
na wyst~powanie ptakow: S'\_siedztwo lasu, zabudowrui oraz s ~ied ztwo ro zleglych 
przestrzeni otwartych. 

Do porownania zgrupowan ptakow w zadrzewieniach uzyto wska:inikow podobien­
stwa daninacji (Re) (fig. 4) i podobienstwa skhldu gatunkowego (QS). Porownywane 
zgrupowania · tworz~ grupy, w sklad k.torych wchodz~ albo zgrupowania z zadrzewien 
o podobnej strukturze i wielko8ci albo zgrupowania z zadrzewien wi~kszych o pro­
stszej strukturze wraz ze zgrupowaniami z zadrzewien mniejszych o strukturze bardziej 
skomplikowanej. W-yodr~bnione grupy ukladaj~ si~ w ci'lg prowadzqcy ~ zadrzewien 

;njaj wi ~kszych do n ajmniej szych. 
Ogolna liczebnosc gatunkow typowych dla zadrzewien wzrasta nieco w badanych 

zadrzewieniach w latach 1%4-1966 hab. X), jednak.ze dynanika liczebn{)sci poszcze­
g6lnych gatunk6w wykazuje w tym okresie rozne tendencje: najwi~cej gatunkow 
wykazuje stal~ liczebnosc, mniejs ze gmpy tendencj e zwyik:owe lub mi:ikowe. 

Zag~szczenie poszczegolnych gatunkow stwierdzone w roznych zadrzewieniach 
podano w tabelach V-IX, zas zag~szczenie ogolne w tabelach XI-XIII. Zag~szcze­
nie ogolne zaleey od wielkosci zadrzewienia, osictgajtlc najwyzsze wartosci w za­
d rzewieniach najmniejszych Uig. 5 i 6). Wplyw wielkosci zadrzewienia jest modyfiko­
wany przez wp}yw struktury oraz stopnia zwarcia roslinnosci: zag~szczenie ogolne 
najwi~ksze jest w zadrzewieniach z g~st~ warstw£\. krzewow (tab. XIV). Zaleinosc 
zageszczenia poszczegolnych gatunkow od wielkosci zadrzewienia jest rdzna. Duz~ 
zalemosc wykazuj e zag~szczenie ptakdw zeruj~cych na polach (fig. 7). W pordwnaniu 
z innymi biotopami zag~szczenie tych gatunkow w zadrzewieniach zwi~ksza si~ 
znacznie (tab. XV). Zagteszczenie ptakdw zeruj'l,cych w zadrzewieniu wyk.azuje s~ab~ 
zaleznosc od jego wielkosci {fig. 8). Nie obserwuje si~ tu rowniez zwi~kszenia 
z ag~szczenia w stosunku do zag~szczen stwierd zon ych w innych hi atopach (tab. XV). 

Reakcja gatunkow na zwi~zanie g~stosci podszytu zadrzewienia jest albo po-

zytywna (cz~sciej) albo n egatywna (tab. XVI). 

https://jednak.ze
https://stanowiC\.ce
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W zaleznosci od sposohu zerowania ptakow zmienia si~ w zadrzewieniach wielkosc 
ich terytoriow l~gowych. Gatunki zeruj~ce na polach maj~ terytoria niewielkie, ulozone 

• 
j edno obok drugiego wzdluz zadrzewienia (fig. 9 - A, B). Bronione s~ tylko granice 
boczne tak.ich terytoriow. Gatunki zeruj(\.Ce gh)wnie w zadrzewieniu majC\, terytoria 
dlugie, znacznie rozcictgni~te wzdluz zadrzewienia (fig. 9- C, D). 

W przyp adku, gdy zadrzewienia lez'l w stosunkowo niewielkiej odleg~osci od 
siebie, mog(\, bye obejmowane cale lub ich fragmenty przez to samo terytoriwn (fig. 10). 

Wplyw stopnia rozwoju struktury zadrzewienia na zgrupowanie zamieszkujctcych 
go ptakow ma charakter zaleznosci .ogolnej i moze bye traktowany jako wpl'yw zroznico­
wania srodowiska. Oddzialuje ono tu posrednio przez zmiany nasilenia ~onkurencji 
mi~dzygatunkowej oraz bezposrednio drog~ zmiany liczby · wyst~puj~cych gatunkow 
i zmiany stopnia wykorz.ystania zadrzewienia przez poszczegdlne gatunki. 

Odmienny jest wplyw wielko sci zadrzewienia srodpolnego na lie zb~ gatun.kow 
i na zag~szczenie, wzaj emne ich powiC\_zanie jest wi~c diametralnie rome od spotyka­
n ego w lasach. Zachodz't,ce wraz ze zmianami wielkosci zadrzewienia zmiany za­
g~szczenia ptakow zeruj~cych n_a polach, lctczt:tce si~ ze 2D1ian9c, stru.ktury przestrzen­
nej populacji, sugeruj'!, ze wielkosc zadrzewienia wplywa na stosunki wewn,trz­
gatunkowe. 

Mi~dzy lasem a zadrzewieniem sroopolnym istnieje szereg romic wyraiaji\,cych 
• 

51~ w: 
1. Odmiennych skladach gatunkowych zgmpowan ptakow; 
2. Odmiennych stosunk.ach ilosciowych gatunkow o roznym p ochodzeniu; 
3. Zwi~k~zeniu w zadrzewieniach zag~szczenia w porownaniu z lasem hab. XVII); 
4. Odmiennym rozmieszczeniu ptak6w; 
5. Zmianie struktury przestrzennej populacji. 
w miar~ zwi~kszania wielkosci zadrzewienia srodpolnego zamieszkuj~ce go 

zgrupowanie ptakow zhliza si~ coraz bardziej do zgrupowania ptakow lasu, by stac 
si~ nim po osi'lgtii~ciu przez zadrzewienie pewnej wielkosci. Ro:i.nica mi~dzy za­
drzewieniem i }asem jest wi~c romicct, ilosciOWft• 

Mimo s zeregu podobienstw l'{\.CZ~cych zadrzewienie srOdpolne ze skrajem lasu, 
wydaje si~, ze nie jest ono jego analogiem. Jest ono elementem biocenozy pol -
agrocenozy. 

AUTHOR'S ADDRESS: 
Dr. M aci ej Gromadzki, 

S ta cj a Omi tologiczna I Z PAN, 
Gork:i Wschodnie, poczta Sobieszewo, 

Poland. 

https://zeruj(\.Ce

	Contents

