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ACTUAL STATE AND CHANGES OF FLORA AND VEGETATION
IN THE BROCZOWKA STEPPE RESERVE

Abstract: This paper presents floristic characterization xarothermic plant
associations and analysis of changes of flora wiBroczowka steppe reserve. The
floristic research was carried out in 2004-2009métous species that were noted
here almost 30 years ago were not found in theeptestudy, the size of other
populations decreased. Nevertheless, many plantespeccurring in the reserve are
rare, endangered or protected. Six major plantcéstsons, impoverished form of
two ones and one plant community are distinguisimdhe whole area of the
reserve. Occurrence of two plant associations wasanfirmed.
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1. INTRODUCTION

Almost all sites of xerothermic vegetation in migldlast Poland were
investigated in respect of flora and plant assmmat and communities. The
researches were conducted in 1960s (e.gatkowskl 1959, 1964, 1972;
FluaLtkowsKI, 1zDEBSKI 1957; FIaaAtkOwsKI, ADAMCZYK 1980; FluaAtkOwsKI et al.
1987). Conducted comparative researches show, lloélh flora and plant
communities have been changed to a great exteslimitrary information on this
theme was published byisktkowski et al. (1987) and KiICHARCzYK and WHJCIAK
(1995). This paper presents floral and ecologidadracterization of currently
occurring xerothermic plant associations and aimlgé changes of flora within
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164 Changes of flora and vegetation in the BroczOwkarst reserve

Broczéwka steppe reserve. Particular attention paid to rare and endangered

vascular plant species.

2. MATERIALS AND METHODS

Broczowka nature reserve located about 1.5 km remth of Skierbieszow is
a part of SkierbieszoOw Landscape Park. It is s#hah the south-east part of the
Lublin Upland, in the mesoregion of Dziaty Grabogkiee (CHALUBINSKA, WILGAT
1954; KONDRACKI 1994, 2000).

Broczowka nature reserve was established in 1989cémservation of
xerothermic plant associations with rare and ptetéplant species. It covers a part
of a 40 m high hill’s slope of about Shclination and south-western exposition. In
the north and north-east the reserve borders doleafields. A small forest complex
adjoins the south-eastern part of the reservehdtfaot of the reserve in its south-
western part, there’s a strip of hay-growing meag@owbpA, PROCHNICKI 1998). The
area of Broczowka reserve (about 6 ha) is geomdogleally diversified. There are
many erosional forms both in the loess and Cretaceock formations. Chalky
marls that are exposed in the lower and middleé@®af the slope are covered by a
few meters thick loess layer in its upper part. vidqrcsoils are developed on loess
and rendzinas on chalky marls, respectivelysAlkowski, ADAMCzYK 1980;
DuDA, PROCHNICKI 1998).

The floristic research in Broczowka reserve wasiedrout in 2004-2009.
Every plant species occurring in the reserve araanecorded, but special attention
was paid to rare, endangered and protected spe&idist of rare species was
prepared according teed list of plants and fungi in Poland (MIREK et al. 2006), red
list of vascular plants in the Lublin Region&HARCZYK 2004), the order of the
Minister of the Environment from July"®004 andistribution Atlas of Vascular
Plants in Poland (ZaJac, Zasac 2001). The botanical terminology was taken from
MIReEk et al. (2002). The categories of threat of species imamblwere given
according to NRek et al. (2006) and in the Lublin Region according to
KUCHARCZYK (2004). A scale analogous to the one presentedJday®owskl and

ADAMCZzYK (1980) was used in determining the frequency etsgs.
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Plant associations were examined according to HrB-BLANQUET (1964)
method. The phytosociological terminology and taxag of plant associations was
taken from MTuszkiEwicz (2001). The affilation of particular species to nla
associations was also determined according Aouszkiewicz (2001). To describe
vegetations changes, the Shannon — Wiener indedivefsity (H) and index of

evenness (J=dgsenvedHmay) Were counted ($ANNON, WEAVER 1949).

3. RESULTS

Flora and its changes

257 species of vascular plants occur in the areth®freserve. Rare and
endangered, in that listed by kowskl and AbAMczYK (1980), are presented in
Table 1.

In the area of the reserve, the most interestiegxarothermic plants e.g.
Asperula tinctoria, Carex praecox, Cerasus fruticosa, Elymus hispidus, Orobanche
alsatica — species included in tHeed list of plants and fungi in Poland. Moreover,
19 species are protected (13 strictly, 6 partialggnong them:Aster amellus,
Campanula sibirca, Cirsslum pannonicum, Clematis recta, Primula veris, Daphne
mezereum, Neottia nidus-avis, Frangula alnus, Viburnum opulus. Other 12 species
are endangered on Lublin region eAgperula cynanchica, Inula ensifolia, I. hirta,
Carex humilis, Crepis praemorsa, Tanacetum corymbosum, Thesium linophyllon. In
the reserve area abundant are xerotherimc spé®asedanum cervaria, Teucrium
chamaedrys, Scabiosa ochroleuca, Stachys recta, Anthericum ramosum, Salvia
pratensis and S, verticillata. But flora has changefbr last 30 years (Tab 1.). The
size of numerous xerothermic plants populationsedesedfor example: Cerasus
fruticosa, Anemone sylvestris, Anthemis tinctoria, Elymus hispidus, Clematis recta
andlnula hirta. According toFlJALKOWSKI and AbAMCzYK (1980) the population of
Inula hirta was almost as numerous kmila ensifolia, and at present only a few
flowering plants were found. SimilarlyCerasus fruticosa occupied a patch of
100 nf area, at present only few plants grow. The nunabéermophilous shrubs

and forest species changed in less degree. Numspegges that were noted here 30
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years ago were not found in the present study (@ abig. 1.). Many of them (33

from 71) are rare xerothermic species belonging Festuco-Bromea class,

Table 1. List of rare and endangered species ntethe Broczowka reserve.
Explanations: * — strict protected species, ** —rtj@h protected species;
syntaxonomical group: Av Artemisietea vulgaris, F-B —Festuco-Brometea, Cirs-
Brach —Cirsio-Brachypodion pinnati, Fes val —Festucetalia valesiaceae, Fest-Stip
— Festuco-Sipion, Q-F — Querco-Fagetea, Que pub —Quercetalia pubescenti-
petracae, Sm — Sellarietea mediae, Caucalid —Caucaliodion lappulae, K-C —
Koelerio glaucae-Corynephoretea, M-A — Molinio-Arrhenatheretea, R-P —
Rhamno-Prunetea, T-G —Trifolio-Geranietea, Th —Thlaspietea rotundifolii, V-P —
Vaccinio-Piceetea; LR — the category of threat in the Lublin Regi{®tuCHARCZYK
2004): CR - critically endangered species, EN —aegdred species, VU -
vulnerable species, LR — species of lower risk—-Rhe category of threat in Poland
(MIREK et al. 2006): E — declining — critically endangered spscV — vulnerable
species, R — rare — potentially endangered spedcezpjency on the area of reserve:
1 — single or a few specimens, 2 — 10-50 specim8ns; 50-100 specimens;
4 — species occurring in large number within 50-&605 — species forming patches
100-1000 m ; 6 — species forming patches over 1008 m+ species listed in
phytosociological tables.

Name Syntaxonomical LR PL Frequency
group 1980 2007

1 Adonisvernalis* F-B VU V 1 -
2 Allium montanum F-B EN 2
3 Anemone sylvestris® T-G 5 2
4 Aquilegia vulgaris* Q-F (Que pub) 2 -
5 Asperulatinctoria F-B vu VvV 2
6 Asarum europaeunt** Q-F - 5
7  Aster amellus* F-B (Cirs-Brach) LR + 2
8 A danicus F-B EN 1
9 A onobrychis F-B VU 2
10 Botrychiumlunaria* N-C \% 1
11 Campanula bononiensis* F-B (Cirs-Brach) 3 -
12 C.shirica* F-B 4 3
13 Carex humilis F-B VU 6 5
14 C. michelii F-B (Cirs-Brach) LR 3 2
15 C. supina* F-B (Fest-Stip) EN R 1 -
16 C.transsilvanica F-B VU 3
17 C.umbrosa Q-F LR R 1
18 Centaurium erythraea* M-A 2
19 Cerasus fruticosa* R-P CR V 4 1
20 Cimcifuga europaea* Q-F (Que pub) VU 1 -
21 Cirsium pannonicum®* F-B (Cirs-Brach) EN 5 4
22 Clematisrecta* T-G VU 3 2
23 Crepispraemorsa F-B VU 2 1
24 Cyperipedium calcel ous* Q-F (Que pub) VU VvV 1 -
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25
26
27
28
29
30
31
32
33
34
35

36

37
38
39
40
41
42
43
44
45
46
a7
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

Table 1.(Continued)

Daphne mezereum*
Dianthus carthusianorum
Digitalis grandiflora*
Echium russicum*
Elymus hispidus
Festuca rupicola
Festuca valesiaca
Frangula alnus**
Galium odoratum**
Gentiana cruciata*
Hedera helix**
Helianthemum
nummularium subsp.
obscurum

Hepatica nobilis*
Hieracium echioides
Hierochloe australis**
Hypochoeris maculata
Inula ensifolia

I. hirta

Iris aphylla*

Koeleria macrantha
Lilium martagon*
Linosyris vulgaris*
Linum flavurm®*
Melittis melissophyllum®*
Neottia nidus-avis*
Ononis arvensis**
Orchis militaris*
Orobanche alsatica*
Potentilla recta
Primula veris**

Rosa gallica*

R majalis

R. tomentosa
Sanguisorba minor
Scorzonera purpurea*
Tanacetum corymbosum
Thalictrum minus

Th. simplex

Thesium linophyllon
Thlapsi perfoliatum
Trifoliumrubens
Veronica austriaca

V. prostrata
Viburnum opulus**
Viola collina

V. rupestris

Q-F
F-B

Q-F (Que pub)
F-B

F-B (Cirs-Brach)
F-B

F-B (Fest-Stip)
V-P
Q-F
F-B
Q-F

F-B

Q-F
K-C
V-P
F-B
F-B (Cirs-Brach)
T-G
F-B (Cirs-Brach)
F-B
Q-F
F-B
F-B (Cirs-Brach)
Q-F (Que pub)
Q-F
F-B
F-B (Cirs-Brach)
F-B
F-B
Q-F (Que pub)
Q-F (Que pub)
R-P
R-P
F-B
F-B
Q-F (Que pub)
T-G
F-B
F-B
F-B
T-G
F-B
F-B
R-P
Q-F (Que pub)
F-B

VU

VU
VU

VU
VU

VU
VU

EN
EN

EN

CR
EN
VU

EN
VU
VU
VU
VU
EN
VU
VU
VU

VU

\Y,
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e.g. Adonis vernalis, Echium russicum, Linosyris vulgaris, Linum flavum, Rosa
gallica, Scorzonera purpurea, Orchis militaris, Gentiana cruciata, Iris aphylla. Iris
aphylla extincted and it was reintroduced in 1995\gRowskA et al. 2000). During
the present study not even a single plant was folils® some of rare forest species,
e.g. Aquilegia vulgaris, Cypripedium calceolus, Cimicifuga europaea were not
found at present. Also some termophilous plantsdfian occur on abandoned land,
e.g. Fumaria vallianti, Lathyrus tuberosus, Melampyrum arvense, Stachys annua,

Euphorbia falcata, E. platyphyllos, were not found.

33 (46%)

7 (10%)
10 (14%)
O Festuco-Brometea B Querco-Fagetea
O Stellarietea mediae B Artemisietea vulgaris
M 7rifolio-Geranietea sanguinei B Rhamno-Prunetea

others

Fig. 1. Number of extinct species from particular syntaxoical groups in the

Broczowka reserve.

Vegetation cover and its changes
Six major plant associations are distinguished ha whole area of the
reserve. Also two impoverished associations andcomemunity were noted. Their

syntaxonomic position can be presented as follows:

Class:Festuco-Brometea Br.Bl. er R.Tx. 1943
Order:Festucetalia valesiacae Br.Bl. er R.Tx. 1943
Alliance:Cirsio-Brachypodion pinnati Had& et Klika 1944 em. Krausch 1961

Associationinuletum ensifoliae Kozt. 1925
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Impoverished form oThalictro-Salvietum pratensis Medw.-Korn. 1959

Community withBrachypodium pinnatum

Class:Trifolio-Geranietea sanguinei Th. Muller 1962
Order:Origanetalia Th. Muller 1962
Alliance:Geranion sanguinei R. Tx. 1961
Association: Geranio-Peucedanetum cervariae (Kuhn 1937) Th. Mduller
1961

Class:Rhamno-Prunetea Rivas Goday et Garb. 1962
Order:Prunetalia spinosae R. Tx. 1952
Alliance:Pruno-Rubion fruticosi R. Tx. 1952 corr. Doing 1962
Association: Rubo fruticosi-Prunetum spinosae Web. 1974 n.inv. Wittig
1976
Alliance:Berberidion Br.-Bl. (1947)1950
AssociationRhamno-Cornetum sanguinei (Kais. 1930) Pass. (1957)1962

Class:Querco-Fagetea Br.-Bl. et Vlieg 1937
Order: Quercetalia pubescenti-petrae Klika 1933 corr. Moravec in Beg. et
Theurill 1984
Alliance:Potentillo albae-Quercion petraeae Z6l et Jakucs n.nov. Jakucs 1967
Impoverished form ofPotentillo albae-Quercetum Libb. 1933
Order:Fagetalia sylvatica Pawt., in Pawt., Sokot. et. Wall 1928
Alliance:Carpinion betuli Issl. 1931 em. Oberd. 1953
AssociationTilio cordate-Carpinetum betuli Tracz. 1962

AssociationFicario-Ulmetum minoris Knapp 1942 em. J. Mat. 1976

Upper section of the slope and the top of thewiilh a thick layer of loess
cover is occupied byTilio-Carpinetum forest. Carpinus betulus with Fagus
sylvatica, Populus tremula and Prunus avium occur within the tree stand. In the

southern part of the reser®enus sylvestris (planted here in the 1970’s) has large
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participation in the tree stand. In the shrub layerylus avellana predominates with
Euonymus verrucosus, Cornus sanguinea and trees saplings. Undergrowth is mainly
represented byAsarum europaeum, Hepatica nobilis, Pulmonaria obscura and in
spring Anemone nemorosa. Within lower, more sunlit parts of the slog®iercus
robur, Pinus sylvestris, Pyrus communis andMalus sp. occur in the tree stand. In the
shrub layer Euonymus verrucosus, Cornus sanguinea and Crataegus monogyna are
noted. Daphne mezereum grows (sometimes in abundance) in lower layerghin
undergrowthMelampyrum nemorosum, Melica nutans occur, and in more sunny
placesBrachypodium pinnatum and B. sylvaticum are found. Within one of loess
prominences among shrubs grow sinflgtentilla alba, Inula hirta and Rubus
saxatilis. These species are connected wibtentillo albae-Quercetum petrae
forests. However, in deep ravines, where an intensurface flow occurs, species
growing on moisture and rich soils are noted. lohsplaces, fragments of humid
dry-ground forest referring t&icario-Ulmetum develop. In the tree stand of this
areaFraxinus excelsior andAlnus incana occur and in undergrowtRubus caesius,
Ficaria verna, Aegopodium podagraria andUrtica dioica appear.

At the hill's foot the stripe of shrubs from tHehamno-Prunetea class
occurs. In the vicinity of hay-growing meadow, tiReibo fruticosi-Prunetum
spinosae association develops. It is mainly representedPlynus spinosa, and in
poor undergrowth bySellaria holostea and Poa nemoralis. Within shrubs
communities over the stripe Bfunus spinosa occur:Rhamnus catharticus, Cornus
sanguinea, Euonymus europaeus and E. verrucosus, Viburnum opulus, Frangula
alnus and Crataegus monogyna. The associatiorRhamno-Cornetum sanguinei is
also present here. In one of the cleari@gsylus avellana with Carpinus betulus,
Quercus robur andRosa canina form a low-density brushwood. In the undergrowth,
Brachypodium pinnatum andPeucedanum cervaria are predominant and they occur
with numerous species from th&estuco-Brometea class. In the previous studies
such plant community was described as theucedano cervaria-Coryletum
association, at present it was classifie@Gasani o-Peucedanetum cervariae.

The xerothermic grasslands are the most valuabl¢he reserve. They

occupy a shallow-soil area in the central and lopaats of the slope. In places with
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the shallowest soil, mostly within central paftauletum ensifoliae association
develops. In this associatidnula ensifola is predominant with a large participation
of: Carex humilis, Cirsium pannonicum, Thesium linophyllon, Prunella grandiflora
and Asperula tinctoria. Less frequent i\ster amellus, which is characteristic for
this association. Often in thieuletum ensifoliae grasslands different species of
shrubs appear: e.guniperus communis, Cornus sanguinea, Rhamnus catharticus
and Quercus robur. Within a small area, on a relatively deeper dailpoverished
form of the Thalictro-Salvietum pratensis association occurs. In this association
characteristic for this associatidelymus hispidus s.l., Carex praecox, Potentilla
arenaria and Thalictrum minus are noted. Those grasslands are overgrown by
shrubs, especiallyrunus spinosa.

On the edge of clearings occupiedlhyletun ensifoliae, transitional, rich in
species, plant communities form. In these commes)iBrachypodium pinnatum or
Inula ensifolia with Peucedanum cervaria predominates interchangeably. Aside
from species of thd-estuco-Brometea class, plants characteristic fdrrifolio-
Geranietea sanguinel grow here, e.gClematis recta, Anemone sylvestris, Coronilla
varia, Origanum wvulgare, but also species included to the orQuercetalia
pubescentis, e.g. Mdlittis melissophyllum, Tanacetum corymbosum, Vincetoxicum
hirundinaria or Campanula persicifolia. Abundant areGalium verum, Geranium
sanguineum, Lembotropis nigricans, Chamaecytisus ruthenicus. Fragments of such
communities, the with domination &eucedanum cervaria and other species from
Quercetalia pubescentis abundance may be classified as @seanio-Peucedanetum
cervariae association. Fragments with the dominationBo&chypodium pinnatum
and other mesophilic species, esglvia pratensis, Achillea pannonica abundance,
may be described as a community wtachypodium pinnatum. This community
develops in a place that was cultivated in the gasaccompanying species have
great share in it.

The vegetation units, especially area and structofegrasslands have
changed since the researches conducteéidaykowski and ADAMCZzYK (1980).
The xerothermic grasslands associations have bepaorer in species and more

homogenous. Both the number of species formingviddal communities and the
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index of diversity have decreased. The diminishimex of evenness indicates that
some of species dominate in communities while stieve fewer shares in plant
cover (Tab. 2). Only very impoverished fragmentdlodlictro-Salvietum pratensis
left. Similarly, a few specimens dfotentilla alba may indicate past existence of
Potentillo albae-Quercetum. Also occurrence ofPrunetum fruticoseae was not
confirmed at present study. In all xerothermic gl@asds associations and
communities number of species frarastuco-Brometea decreased, on the contrary,
number of taxons from other group increased (Fjiglriletum ensifoliae reshapes
in communities from theTrifolio-Geranietea class, however community with
Brachypodium pinnatum overgrows by shrubs and trees from Riramno-Prunetea

andQuerco-Fagetea classes.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0% -

O Accompanying

O Molinio-Arrhenatheretea
B Querco-Fagetea
Rhamno-Prunetea
Trifolio-Geranietea

B/ Festuco-Brometea

1980 200 1980 2007 1980 2007

Thalictro-Salvietum  Inuletum ensifoliae Community with
pratensis Brachypodium pinnatum

Fig. 2. Changes in share of syntaxonomical groupskerothermic grasslands

communities.

4. DISCUSSION AND CONCLUSIONS

There are several data on xerothermic flora ofDhmty Grabowieckie and
on the Lublin Upland (e.g.IJALtkowskl 1959,1964,1972; FIJALKOWSKI, |ZDEBSKI
1957; FluALkowskl, ADAMCzYK 1980; FluaLkowskl et al. 1987). So, it may be
concluded that xerothermic species are endanger@dh&ir populations decrease.

In the area of Broczéwka reserve, numerous spéicgswere noted here 27 years
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ago were not found in the present study, &chium russicum, Adonis vernalis,
Rosa gallica andlris aphylla. The size of others e.§erasus fruticosa andInula
hirta populations decreased. Also composition and streadf plant communities
have changed. Grasslands associations become paamdr area of shrubs
communities increases. Three of distinguished hbge Riatkowskl and
ADAMCzYK (1980) plant communities were not identified ire thresent studies:
Potentillo albae-Quercetum, Ulmetum campestris suberosae, Prunetum fruticosae
and Adonido-Brachypodietum pinnati was recognized as community with
Brachypodium pinnatum.

Table 2.Changes of floristic diversity in xerothermic grasgls in the Broczéwka
reserve.

Thalictro- Inuletum com.

Salvietum o Brachypodium
. ensifoliae :

pratensis pinnatum

1980 2007 1980 2007 1980 2007

Average nuber of
species in releve 50.0 49.0 53.0 28.5 51.0 29.5

Index of diversity (H) 1.70 1.58 1.68 1.37 1.65 3.3
Index of evennes (J) 0.99 0.98 0.99 0.95 0.97 0.96

The changes that have place in Broczowka reseeem@alogous to those
observed in other steppe reserves and generalkeiathermic grasslands (e.g.
KAPUSCINSKI 1990;MICHALIK 1990a, 1990bSENDEK, BABCZYNSKA-SENDEK 1990;
SWIERCZYNSKA 1990;DZWONKO, LOSTER1992; MICHALIK , ZARZYCKI 1995;BABA
2003). The major therat for xerothermic plantsagetation sucession. The trees and
shrubs appearing in grasslands overshade phowpplecies and inhibit their
growth. Moreover, trees and shurbs decrease euaporfavoring the growth of
mesophilic species. Cutting down the trees andbshftom the central parts of
clearings is done for protection of xerothermicrdloan BroczOwka reserve. Such
treatment is favorable for xerothermic species, dm#ms to be insufficient. It only
temporarily reduces shading and it is necessargeat it frequently. To improve
the protection, the trees and shrubs should bedowh at least from two bigger

clearings (not only from central but also frompesipheral parts). It would improve
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the microclimatic condition, decrease shading amttelase evaporation. Another
danger for xerothermic flora is destroying the pdaoy people digging them up and
moving to gardens. It doesn’t cause a big dangerisflimited to common species,
but when the species is rare, it may lead to aatintt is possible that it happened
to Iris aphylla and Adonis vernalis, which disappeared from their natural sites in the

reserve.
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