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Introduction

Agricultural landscape is as a ‘sea’ with ‘green islands’ 
(Buček et al., 1996). Manor parks are sometimes the last 
sites for existing forest plants in agricultural landscape 
(Olaczek, 1972). Many plants and animal species typi-
cal for agricultural landscape are rare and on the verge 
of extinction (Robinson and Sutherland, 2002; hermy 
and Stieperaere, 1981). Studies concerning historical 
parks mostly include issues related to a dendrological 
inventory, the history of the manor parks’ ownerships, 
objects’ condition and parks’ cultural values and func-
tions alongside with a proposal of their protection and 
restoration. There are no many studies about flora in 
these objects. The aim of the study is diversity of flora 
in historical parks on example of Sokolow Podlaski Re-
gion.

Material and methods

Sokolow Podlaski Region (137.18 km² surface) is lo-
cated on east part of Poland. This area belongs to Ma-

zowiecko-Poleski section according to matuSzkiewicz 
(1993).

The research was done in 20 historical parks in 
Sokolow Podlaski Region (Fig. 1). Parks were estab-
lished in XVIII and XIX centuries (landscape historic 
style) on oak-hornbeam site. 

Fig 1. Location of study area.

FOLIA OECOLOGICA – vol. 40, no. 2 (2013). ISSN 1336-5266

Diversity of flora in historical parks on example of Sokolow Podlaski 
Region in Poland

Beata Fornal-Pieniak

Department of Environmental Protection, Faculty of Horticulture, Biotechnology and Landscape Architecture, 
Warsaw University of Life Sciences – SGGW, Nowoursynowska Str.161, 02-787 Warsaw, Poland,

e-mail: fornalb@op.pl

Abstract
FOrnal-pieniak, B. 2013. Diversity of flora in historical parks on example of Sokolow Podlaski Region in 
Poland. Folia oecol., 40: 170–175.
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The methodology included two research stages: 
field research and indoor studies. The field research was 
done in years 2009–2011. 70 phytosociological records 
on the area 500 m2 (Braun-Blanquet, 1964) were done 
on afforested areas of parks. Plant species were grouped 
by phytosociological system following matuSzkiewicz 
(2001). The next stage of work was vegetation evalua-

tion of manor parks. Vegetation evaluation included 11 
criteria as number of tree species in tree layer, origin of 
trees, types of plantings, tree-covered areas (%), health 
of plantings, number of shrub species, origin of shrubs, 
shrub-covered areas (%), number of herb species, ori-
gin of herb species, herb-covered areas (%) and bonita-
tion from 0 to 3 points (Table 2). Parks were grouped 

Criteria Bonitation points
Tree layer

Number of tree species
Above 6 tree species 3
4–5 tree species 2
1–3 tree species 1

 Origin of trees 
(dominated in park)

n – native species 3
c – cultivator species (planted trees) 2
ex–exotic species (introduced artificial) 1

Types of plantings
Avenues, group of trees, individual trees 3
Group of trees, individual trees 2
Only group of trees 1

Tree-covered areas [%]
Above 50% 3
25%–50% 2
1%–24% 1

Health of plantings

Good  (mostly without canopy losses,  tree 
hollows, diseases)

3

Medium (sometimes  with canopy losses,  
tree hollows, diseases)

2

Bad (many canopy losses, tree hollows, 
diseases)

1

Shrub layer
Number of shrub  species Above 6 plant species 3

4–5 plant species 2
1–3 plant  species 1

Origin of shrubs 
(dominated in park)

n – native species 3
c – cultivator species (planted shrubs) 2
ex–exotic species (introduced artificial) 1

Shrub-covered areas [%]
Above 50% 3
25%–50% 2
1%–24% 1

Herb layer

Number of herb species
Above 6 plant species 3
4–5 pant species 2
1–3 plant  species 1

Origin of herb species 
(dominated in park)

n – native species (apophytes, 
spontanophytes)

3

c – alien species (antropophytes) 1

Herb-covered areas [%]
Above 50% 3
25%–50% 2
0%–24% 1

Table 1. Vegetation evaluation of historical parks
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into fours groups: parks with high vegetation values 
(from 25 to 33 points), parks with medium vegetation 
values (from 18 to 24 points ), parks with low vegeta-
tion values (from 8 to 17 points) and parks with very 
low vegetation values (from 0 to 7 points) (Table 1).

Table 2. Plant species in tree layer in manor parks 
 in Sokolow Podlaski Region 

Results and discussion

Plant species recognized in manor parks were rep-
resented by 7 plant communities of eutrophic for-
est community (Querco-Fagetea), riparian forest and 
brush of river valley (Salicetea purpureae) coniferous 
forest communities (Vaccinio-Piceetea), cut-over com-
munities (Epilobietea angustifolii), bush communities 
(Rhamno-Prunetea), meadow and pasture communi-
ties (Molinio-Arrhenatheretea), margin communities, 
ruderal communities (Artemisietea vulgaris) and com-
panion plant species (Tables 2–4). There have occurred 
plant species from all 3 syntaxonimic classes in tree 
layer. In shrub, there were distinguished plant species 
from 5 plant communities and 6 plant communities in 
herb layer.

Table 3.  Plant species in shrub layer in historical parks 
 in Sokolow Podlaski Region

Table 4.  Plant species in herb layer in historical parks 
 in Sokolow Podlaski Region

 

Latin name Syntaxonomic class
Acer campestre L. Querco-Fagetea
Acer platanoides L. Querco-Fagetea
Acer pseudoplatanus L. Querco-Fagetea
Acer pseudoplatanus 
Atropurpureum L..

Companion species

Aesculus hippocastanum L. Companion species
Alnus glutinosa L. Salicetea purpureae
Betula pendula Roth. Companion species
Carpinus betulus L. Querco-Fagetea
Corylus avellana L.. Querco-Fagetea
Euonymus verrucosa Scop. Querco-Fagetea
Fagus sylvatica L. Querco-Fagetea
Fraxinus excelsior L. Querco-Fagetea
Malus domestica Borkh. Companion specie
Padus avium Mill. Querco-Fagetea
Populus alba L. Salicetea purpureae
Prunus avium (L.) Moench. Querco-Fagetea
Prunus domestica L. Companion species
Prunus mahaleb (L.) Mill Companion species
Quercus robur L. Companion species
Quercus rubra L. Companion species
Robinia pseudoacacia L. Companion species
Sambucus nigra L. Epilobietea angustifolii
Tilia cordata Mill. Querco-Fagetea
Ulmus laevis Pall. Querco-Fagetea

Latin name Syntaxonomic  class
Abies alba Mill. Vaccinio-Piceetea
Acer campestre L. Querco-Fagetea
Acer platanoides L. Querco-Fagetea 
Acer pseudoplatanus L. Querco-Fagetea 
Aesculus hippocastanum L. Companion species
Betula pendula Roth Epilobietea angustifolii
Carpinus betulus L. Querco-Fagetea 
Corylus avellana L. Querco-Fagetea 
Crataegus monogyna Jacq. Rhamno-Prunetea
Euonymus verrucosa Scop. Querco-Fagetea 
Fagus sylvatica L. Querco-Fagetea 
Fraxinus excelsior L. Querco-Fagetea 
Padus avium Mill. Querco-Fagetea 
Philadelphus coronarius L. Companion species
Populus alba L. Salicetea purpureae
Quercus robur L. Companion species
Ribes rubrum L. Companion species
Robinia pseudoacacia L. Companion species
Rubus idaeus L. Epilobietea angustifolii
Sambucus nigra L. Epilobietea angustifolii
Sorbus aucuparia L. Companion species
Syringa vulgaris L. Companion species
Taxus baccata L. Companion species
Thuja occidentalis L. Companion species
Tilia cordata Mill. Querco-Fagetea 
Ulmus laevis Pall. Querco-Fagetea 

Latin name Syntaxonomic  class
Acer platanoides L. Querco-Fagetea 
Acer pseudoplatanus L. Querco-Fagetea 
Aegopodium podagraria L. Querco-Fagetea 
Aesculus hippocastanum L. Companion species
Ajuga reptans L. Companion species
Allium ursinum L. Querco-Fagetea
Anemone nemerosa L. Querco-Fagetea 
Anemone ranunculoides L. Querco-Fagetea 
Asarum europaeum L. Querco-Fagetea 
Carex pilosa Scop. Querco-Fagetea 
Carex umbrosa L. Querco-Fagetea 
Carpinus betulus L. Querco-Fagetea 
Cerastium sylvaticum 
Waldst. & Kit

Artemisietea vulgaris

Chelidonium majus L. Artemisietea vulgaris



173

Most of the species were represented by the com-
munity from eutrophic forest community (Querco-
Fagetea) in all layers (tree layer – 55%, shrub layer – 
40% and herb layer – 55%). Percentage of cover plant 
species from Rhamno-Prunetea and Vaccinio-Piceetea 
classes was not very high in all parks (Figs 2–4).

There were distinguished many native plant spe-
cies such as: Acer pseudoplatanus, Carpinus betulus, 
Fagus sylvatica, Euonymus verrucosa, Corylus avel-
lana, Galeobdolon luteum. 

Plant species of eutrophic forest community like: 
Carpinus betulus, Milium effusum which are typical for 
oak-hornbeam habitat. Tilia cordata, Fraxinus excel-
sior, Anemone nemerosa, Gagea lutea, Galeobdolon lu-
teum, Corydalis cava, dominated in all parks. Plant spe-
cies from Epilobietea angustifolii class are represented 
by: Sambucus nigra, Betula pendula and Rubus idaeus. 
Percentage of cover plant species from Rhamno-Pru-
netea and the other synthaxonomic classes was not very 
high in all parks. 

Fig. 2. Percentage cover of plant species in different syn-
taxonomic unities in tree layer in historical parks.

Vegetation evaluation included eleven criteria: 
number of plant species in tree layer, origin of trees, 
types of plantings, tree-covered areas, health of plant-
ings, number of plant species in shrub layer, origin of 
shrubs, shrub covered areas, number of plant species in 
herb layer, origin of herbs, herb covered areas (Table 5).

High diversity of native plant species in tree, shrub 
and herb layer was observed in the park objects. Indi-
vidual trees and groups of trees were typical plantings 
on study parks. Eight parks with high vegetation values 
and twelve parks with medium vegetation values were 
distinguished. 

Flora of manor parks is still modified by human 
and nature processes (SikOrSki and wySOcki, 2003). 
Woody plant species were noticed in parks by many sci-
entists e.g. dzwOnkO and lOSter (2001), FOrnal-pie-
niak and wySOcki (2006, 2009). Plants from Querco-
Fagetea occur in Sandomierska Basin park’s herb layer 
(FOrnal-pieniak, 2007) and Sokolow Podlaski Region. 
There were also observed plant species from Molinio-
Arrhenatheretea and Trifolio-Geranietea sanguinei. 

Convallarja maialis L Companion species
Corydalis cava L. Querco-Fagetea
Corylus avellana L. Querco-Fagetea
Dactylis glomerata L. Molinio-Arrhenatheretea
Dactylis polygama Horv Querco-Fagetea
Euonymus verrucosa Scop Querco-Fagetea
Fagus sylvatica L. Querco-Fagetea 
Ficaria verna Huds. Querco-Fagetea 
Fragaria vesca L. Epilobietea angustifolii
Gagea lutea L. Querco-Fagetea 
Galeobdolon luteum Huds. Querco-Fagetea 
Galium schultesii L. Querco-Fagetea 
Galium sylvaticum L. Artemisietea vulgaris
Geum urbanumL. Artemisietea vulgaris
Glechoma hederacea L. Artemisietea vulgaris
Hedera helix L. Companion species
Impatiens noli-tangere L. Querco-Fagetea 
Impatiens parviflora L. Artemisietea vulgaris
Lamium album L. Artemisietea vulgaris
Lamium maculatum L. Artemisietea vulgaris
Lamium purpureum L. Artemisietea vulgaris
Lathyrus vernus (L.) Bernh. Querco-Fagetea 
Luzula pilosa (L.) Willd. Companion species
Lysimachia nummularia L. Molinio-Arrhenatheretea
Maianthemum bifolium (L.) 
Schmidt

Companion species

Milium effusum L. Querco-Fagetea 
Oxalis acetosella L. Companion species
Plantago major L. Molinio-Arrhenatheretea
Poa nemoralis L. Querco-Fagetea
Polygonatum multiflorum L. Querco-Fagetea
Prunella vulgaris L. Molinio-Arrhenatheretea
Prunus avium L. Querco-Fagetea
Pulmonaria officinalis L. Querco-Fagetea 
Quercus robur L. Companion species
Robinia pseudoacacia L. Companion species
Rubus caesius L. Rhamno-Prunetea
Sambucus nigra L. Epilobietea angustifolii
Scilla bifolia L. Querco-Fagetea 
Sorbus aucuparia L. Companion species
Stachys sylvatica L. Querco-Fagetea 
Stellaria holostea L. Querco-Fagetea 
Taraxacum officinale L. Molinio-Arrhenatheretea
Tilia cordata L. Querco-Fagetea 
Trientalis europaea L. Vaccinio-Piceetea
Urtica dioica L. Artemisietea vulgaris
Vinca minor L. Querco-Fagetea
Viola mirabilis L. Companion species

Fig. 2.  Percentage cover of plant species in different syntaxonomic unities in tree layer in historical parks.
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Fig  3.   Percentage cover of plant species in different syntaxonomic unities in shrub layer in manor parks.
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Fig 3. Percentage cover of plant species in different syntaxonomic unities 
in shrub layer in historical parks.Fig 4.   Percentage cover of plant species in different syntaxonomic unities in herb layer in historical parks
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Fig 4. Percentage cover of plant species in different syntaxonomic unities 
in herb layer in historical parks.

Table 5. Planting evaluation of manor parks in Sokolow Podlaski Region

Criteria / number 
of parks 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

A Tree layer
Number of plant species 2 2 2 1 3 2 2 3 2 3 2 2 2 2 2 3 2 3 2 3
Origin of trees (dominated) 1 2 3 1 3 1 1 1 2 3 3 2 2 1 2 1 2 3 1 1
Types of plantings 2 3 1 2 3 3 2 1 2 3 3 2 2 2 3 1 2 3 2 1
Tree-covered areas 2 2 2 2 3 3 2 2 2 3 3 2 2 2 2 2 2 3 1 1
Health of plantings 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Sum 9 11 10 8 14 13 9 9 10 14 13 10 10 9 11 9 10 14 8 8

B Shrub layer
Number of plant species 2 2 2 1 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2
Origin of shrubs (dominated) 3 2 2 2 3 2 3 2 2 3 3 3 3 3 3 3 3 3 3 3
Shrub covered areas 1 1 1 1 1 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1
Sum 6 5 5 4 6 6 4 4 5 6 6 6 6 6 6 6 6 6 6 6

C Herb layer
Number of plant species 3 3 3 3 3 2 3 3 2 3 3 3 3 3 3 3 3 3 3 3
Origin of herbs (dominated) 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Herb covered areas 3 3 2 3 3 3 2 3 3 3 3 3 3 3 3 3 3 2 3 3
Sum 9 9 8 9 9 8 8 9 9 9 9 9 9 9 9 9 9 8 9 9
Sum A + B + C 24 25 23 21 29 27 21 22 23 29 28 25 25 24 26 24 25 28 23 23

33–25 points: parks with high vegetation values; 24–18 points: parks with medium vegetation values; 17–8 points: parks with low vegetation values; 7–0 points: parks with very low vegetation 
values.
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Nowadays we have very little information about condi-
tion of vegetation in historical parks in Poland. Many 
dendrological field researches were done but without 
list of plant species in herb layer. This pilot study is to 
show the vegetation evaluation diversity of historical 
parks in Sokolow Podlaski Region in Poland.
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Ossolińskich. 107 p. 

matuSzkiewicz, w. 2001. Przewodnik do oznaczania 
zbiorowisk roślinnych Polski [Guidebook of plant 
communities]. Warszawa: PWN. 537 p.

Olaczek, r. 1972. Rural parks as a refugium for native 
flora of forest. Protec. Home Nature, 20 (2): 5–22.

rOBinSOn, r.a., Sutherland, w. 2002. Post-war chan-
ges in arable farming and biodiversity in Great Bri-
tain. J. appl. Ecol. 39: 157–176.

SikOrSki p., wySOcki, cz. 2003. Nature of structure and 
plant species changing in shade trees in rural parks 
on example of West Mazurion Region. Acta Sci. 
Pol. Form. Circ., 2 (1): 71–86.

Received December 6, 2012
Accepted May 13, 2013


