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Abstract: The paper presents current distribution of Orobanche lutea Baumg. in Poland based on a critical revision of her-
barium and literature data as well as results of field investigations conducted between 1999-2014. Majority of localities are
centred around the Silesia-Cracow, Matopolska and Lublin-Lviv Uplands. The greatest density of sites with probably the most
abundant populations in Europe is in the central part of Silesia-Cracow Upland, which, by several hundred years, was heavily
exploited for calamine mining (rich in zinc, lead and silver). This resulted in the formation of large areas of gangue containing
toxic heavy metals. Since limestone, dolomite, marl and postglacial calcareous clay and sands occur there in most places, the
soil is often strongly calcareous. Populations of O. lutea contain here many thousands of shoots. The distribution of the species

in Poland is mapped. The taxonomy, biology, ecology and threats are also discussed.
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1. Introduction

Orobanche s.l. is the largest genus in the Oro-
banchaceae family, and comprises more than 200
species parasitizing on roots of other vascular plants
(Uhlich et al. 1995; Pusch & Gilinther 2009). They
belong to the most critical types of global flora, and
are very difficult to classify due to a strongly reduced
morphology resulting from parasitism. Broomrapes are
sub-cosmopolitan, with the greatest biodiversity in the
Mediterranean, Northern Africa, North America and
western and central Asia. In central and northern parts
of Europe, the genus contains about 30 species which
are mostly rare, endangered or declining (e.g. Zazvorka
1997, 2000; Pusch & Giinther 2009). In Poland, 17 na-
tive (including permanently established) species and 2
ephemerophytes have been recorded (e.g. Piwowarczyk
& Przemyski 2009, 2010; Piwowarczyk et al. 2009,
2010, 2011; Piwowarczyk 2011, 2012a, 2012b, 2012c,
2012d, 2012e, 20121, 2012g, 2012h, 2013, 2014).

Orobanche lutea Baumg. (Orobanchaceae) belongs
to the sub-Mediterranean-European-western Asian
element (Pusch & Giinther 2009). It occurs in Central

Europe (northward to the Netherlands, Germany,
Poland, Baltic states) and in northern parts of southern
Europe (Catalonia in Spain), Italy, Northern Greece
in the south. It extends eastwards to the Caucasus,
Iran and Central Asia (Kreutz 1995). It was recorded
at up to 600 m in the Czech Republic and Slovakia
(Zazvorka 1997, 2000). It reaches its highest altitudes
in Europe in the Alps, ca. 1600 m above sea level and
2000 m in the Caucasus and in western Asia (Uhlich
et al. 1995).

The species has been reported from xerothermic com-
munities: Festuco-Brometea, Origanetalia, Mesobro-
mion, Arrhenatherion elatioris, Trifolio-Medicaginion,
Festucion rupicolae and alfalfa cultivations (Uhlich et
al. 1995, Zazvorka 1997, 2000; Pusch & Giinther 2009).

Orobanche lutea is an oligophagous species. It para-
sitizes on the species of Fabaceae family, mainly the
Medicago genus. M. falcata, less frequently M. sativa
and M. xvaria are its common hosts in Europe (Zaz-
vorka 1997, 2000; Pusch & Giinther 2009, Piwowarczyk
2012a; Piwowarczyk et al. 2011).

The aim of this study was to identify the current
distribution of Orobanche lutea in Poland based on field
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investigations and verified herbarium and literature data.
Taxonomic problems, preferred habitats, communities,
hosts, and threats are also discussed below.

2. Material and methods

Field investigations were conducted in 1999-2014.
They were intensified between 2006 and 2013. Simul-
taneously, the first author revised all the herbarium
materials of Orobanche lutea collected in Poland. The
materials are deposited in the following Polish herbaria:
BIL, CHRZ, KRA, KRAM, KTC, KTU, LBL, LOD,
OPOL, POZ, TRN, UGDA, WA, WRSL, WSRP and
also in Germany (B, GLM, HAL) and Russia (LE).
Herbarium acronyms are given after Mirek et al. (1997)
and Holmgren and Holmgren (1998). The nomencla-
ture of vascular plants follows Mirek et al. (2002). The
nomenclature of syntaxa is based on Matuszkiewicz
(2006). The localities are listed alphabetically as ATPOL
cartogram units (10 km %10 km, based on Zajac 1978;
see http://www.ib.uj.edu.pl/chronpol/). Only localities
recorded in our observations, identified or confirmed,
and verified herbarium data are listed below (Appen-
dix 1). Published data not confirmed by us in the field
or not supported by herbarium materials are not reliable
due to frequent determination errors and incorrect or
doubtful localities are listed separately (Appendix 2).
Localities are described as follows: ATPOL grid unit,
geographic location, habitat description, abundance in
brackets. The following information is also given for
most localities: geographic coordinates and altitude
(above sea level) and, for revised exsiccata, also the col-
lector and collection date, herbarium acronym and the
exsiccatum number (if they are assigned) are provided.

Archival maps of Western Poland and military maps
were used for localities reported in old data (http://mapy.
amzp.pl/maps.shtml, http://www.mapywig.org/).

The study is based on the analysis of phytosociologi-
cal relevés with Orobanche lutea occurrence according
to Braun-Blanquet approach (Braun-Blanquet 1964) and
originating from Poland. We performed more than 100
phytosociological relevés, but in this paper we presented
19 of the most representative or significant ones.

Host plants were also observed by delicately exposing
the soil with a gardening shovel. The total of 150 lo-
calities were observed in the field and in the analysis
of herbarium materials containing the attached host.

3. Results

3.1. Taxonomic remarks

Orobanche lutea Baumgarten Enum. Strip. Transsilv.
2: 215, 1816. — Syn. Orobanche rubens Wallr. Sched.
Crit. 1: 307, 1822; O. medicaginis Duby Bot. Gall. 1:
349, 1828; O. buekiana Koch Syn. F1. German. Helvet.,
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ed. 2,619, 1844; O. hians Steven Bull. Soc. Imp. Natur.
Moscou 30/1: 354, 1857.

Type: Romania, Transylvania, “in pratis montosis
siccioribusque ubique” Baumgarten, 1816 (p. 215).
Type in Vienna.

Orobanche lutea is included into grex Galeatae Beck
containing species having the corolla with straight or
slightly curved dorsal line with characteristically galeate
upper lip, large flowers 17-35 mm long, yellow-brown,
purple, lilac, usually purplish towards the margin, with
high colour variability (Beck 1890, 1930). The species is
placed in the section Orobanche Teryokhin, subsection
Galeatae (Beck) Teryokhin (Teryokhin ef al. 1993), in
the most recent approach. Central European O. caryo-
phyllacea and O. teucrii also belong to the subsection
Galeatae. Determination errors are very often made
between O. lutea and these species, especially in her-
barium materials. O. lutea and O. caryophyllacea are
the earliest flowering species in Central Europe. The
flowering peak is observed in the second half of May
and the first half of June. Interestingly, phylogenetic
dendrograms (Schneeweiss et al. 2004; Weiss-Schnee-
weiss et al. 2006) show that O. caryophyllacea and O.
teucrii are mutually more closely related, while O. lutea
is the closest to O. rapum-genistae, also a parasite; a
species of the family of Fabaceae (mainly Sarothamnus
scoparius).

Several varieties and forms were described within
subject species. The greatest variation, although not as
high as in Orobanche caryophyllacea (Piwowarczyk
2014) was observed in plant colouration. Specimens
with stems and flowers intensively lilac- or light
violet-coloured, with a white stigma, were described
as O. lutea f. liliacea Beck (Beck 1890, 1930). Plants
with an intensively coloured corolla, dark brown-
violet with a violet stem, often black-violet when dry,
with a yellow stigma, were described as f. porphyrea
Beck (Beck 1890, 1930). This form was observed
in Zabkowice above a limestone quarry. Plants with
yellow-coloured stems and flowers were described as
var. pallens (A. Braun) Asch. et Graebn. (Ascherson &
Graebner 1898/1899). In Poland, specimens similar to
var. pallens, with yellow stems and very light yellow to
white-yellow flowers were observed near Nowa Huta
and Huta Katowice. Albinotic specimens with a white
corolla, separated as O. lutea f. hypoleuca Beck (Beck
1890), were recorded very rarely (e.g. in Podskale) and
should be confirmed. Corolla length was similar (20-
30 mm) in these forms. The form f. evanida Beck was
distinguished for considerably smaller flowers, up to
15 mm long (Beck 1922, 1930).

Apart from typical specimens with the corolla turned
upwards (Orobanche lutea var. typica Beck), specimens
with the corolla strongly curved, spreading to almost
horizontal were described from Germany as O. buekiana



Koch [O. lutea var. buekiana (Koch) Beck] (Koch 1844;
Beck 1930), from the Crimea as O. hians Steven, and
from Tajikistan as O. linczevskyi Novopokr. (Novopok-
rovskij 1950; Novopokrovskij & Tzvelev 1958). This
taxon was found also in Poland (see Appendix 1).

Forms are also distinguished by inflorescence
density: spike almost lax — Orobanche lutea f. rubens
(Wallr.) Beck (Beck 1890); spike dense — O. lutea f.
collecta Beck (Beck 1890).

Similarly to, e.g., the Czech Republik and Slovakia
(Zazvorka 1997, 2000), all of these forms and varieties
most probably occur in Poland. However, they are defi-
nitely a smaller group within typically-coloured plants
in populations. Their taxonomic importance is probably
low and colour intensity depends on sun exposure, host
condition and soil parameters. The position of the co-
rolla tube can also vary and plants having a horizontal
corolla occur among plants having typically placed
flowers. Specimens with a lax and dense spike and small
or large flowers can occur within one population.

The horizontal position of flowers in a lax spike and
abundant inflorescence was related to habitat shading
at the localities in Poland and typical specimens were
found in full sun. Specimens having enormous flowers,
ca4 cm long, or with a reduced corolla and calyx divided
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into numerous narrow parts, star-shaped (teratological
abnormality), were rarely observed (mainly in industrial
areas of Dabrowa Gornicza).

Orobanche lutea mostly had a single stem. However,
the stem was very rarely branched in the largest speci-
mens. Flowers of these specimens were often very large;
in addition, the lower flowers above branches were
sometimes pedunculate (unbranched specimens also had
only lower flowers pedunculate, but did not have plural
inflorescences). Some specimens were found in Win-
kler’s and Reichenbach’s herbarium (leg. Reichenbach
fil., after Beck 1930). It was described from “Silesia”
as O. lutea f. podantha Borbas (Borbas 1887-88) [=O.
lutea var. typica f. ramulosa Beck] (Beck 1930). Plant
branching consistent with the above description was
found at over ten localities in the central part of the
Silesia-Cracow Upland (Piwowarczyk & Krajewski,
in prep., see Appendix 1). Only few specimens were
always found. They were some of the most robust speci-
mens within very abundant populations of individuals
exhibiting typical features.

3.2. Distribution in Poland

Orobanche lutea mostly occurs in the belt of Polish
uplands, i.e. Silesia-Cracow (west), Malopolska (central)
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Fig. 1. Distribution of Orobanche lutea in Poland

Explanations: 1 — before 1950, 2 — 1950-2000, 3 — after 2000, 4 — locality doubtful or requiring confirmation
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Table 1. Plant communities with Orobanche lutea in Poland

Orobanche lutea Baumg. (Orobanchaceae) in Poland: revised distribution, taxonomy...

No. of relevé 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Area of relevé (m?) 50 50 50 50 30 S50 25 25 25 25 25 25 25 25 25 25 25 20 20 C
Exposure - S SwW s S S S SE SE SW SSW S SSw S Ssw S S N S |
Inclination [°] - - 15 15 30 15 15 20 10 40 15 15 15 15 5 5 10 5 5 g
Cover of tree layer A (%) - - - - - - - - - - - - 20 15 - - - - 50 s
Cover of shrub layer B (%) 40 - 15 20 20 15 30 - - 20 - 10 20 20 10 - 20 30 20 t
Cover of herbaceus layer C (%) 100 95 95 80 100 90 75 100 100 100 80 95 70 95 8 60 100 95 70 2
Cover of moss layer D (%) 5 5 0w 5 5 5 5 5 5 5 5 5 5 5 5 2 5 5 5 Icl
Number of species 54 58 62 65 44 43 30 25 33 31 37 52 41 33 24 25 38 21 33 y
Orobanche lutea + + + + + + + 4+ o+ + + + + + + 4+ + + + V
Ch. Festuco-Brometea, Festucetalia valesiacae

Brachypodium pinnatum 4 1 . 2 3 1 4 4 1 4 3 2 1 4 2 . 1 1 Vv
Euphorbia cyparissias + + 2 1 + o+ . + + + + + + + + 1 1 Vv
Centaurea scabiosa + + 1 + + 4+ + . + + 1 1II
Campanula sibirica + + +  + o+ + o+ + . + . . . 111
Salvia verticillata + . 3+ . . + + + + + 111
Onobrychis viciifolia + + + . + + + + . . I
Dianthus carthusianorum + 1 . + o+ . . . + . . 1 1
Carlina vulgaris + + . + + . + o+ 11
Plantago media + + + . 1 . + + 11
Carex flacca + . . + 2 1 + . . 11
Centaurea stoebe . . + . + 1 . . + + . 11
Melampyrum arvense . 1 . + + 1 . 2 11
Potentilla arenaria . . + . . 3 + + + . . . I
Seseli annuum . + + . . . . . + + + 10
Teucrium chamaedrys . . . . 3 1 1 1 + 11
Thesium linophyllon 1 + +  + + . 11
Stachys recta + +  + o+ + . I
Asperula tinctoria + o+ . . + + I
Carex humilis 1 1 + + . . I
Filipendula hexapetala + . . . 1 . 1 + I
Phleum phleoides . + . .+ . . + + I
Scabiosa ochroleuca . . . .+ . + + + I
Inula ensifolia . . . 3 1 . 3 1
Linum flavum . + + 2 . I
Helianthemum nummularium . . + o+ 2 . 1
Artemisia campestris . . . | 1 1
Adonis vernalis 1 . + o+ . 1
Anthemis tinctoria . . . + o+ + I
Asperula cynanchica + . + . . + 1
Veronica spicata . . + R . + I
Aster amellus . . 1 2 1
Hieracium bauhinii . 2 + . I
Koeleria macrantha . . . . . + + 1 I
Achillea collina . + . . .+ . I
Achillea pannonica . . . .+ . + I
Acinos arvensis . . . + + I
Asparagus officinalis . . + R . I
Carex michelii + + I
Eryngium campestre . . . + . + . I
Petrorhagia prolifera . . . . . + + I
Poa compressa . + . . + I
Sisymbrium polymorphum . . + o+ . I
Thlaspi perfoliatum . . + + I
Ch. Trifolio-Geranietea sanguinei, Geranion sanguinei

Medicago falcata 2 3 3 2 3 1 2 2 2 3 3 2 3 4 3V
Agrimonia eupatoria + + + + o+ + + + 1 + + + + + IV
Galium verum 1 + 1 I+ 1 1 + + + . 3 11T
Fragaria viridis + 2 1 .+ + . + + + 1 . 1 111
Coronilla varia + + o+ o+ . + + + + + + 111
Peucedanum cervaria 1 + 1 3 3 3 1I
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No. of relevé 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Area of relevé (m?) 50 50 50 50 30 S50 25 25 25 25 25 25 25 25 25 25 25 20 20
Exposure - S SW s S S S SE SE SW SSwWw S SSW S SSW S S N S o
Inclination [°] - - 15 15 30 15 15 20 10 40 15 15 15 15 5 5 10 5 5 n
Cover of tree layer A (%) - - - - - - - - - - - 20 15 - - - - 5 S
Cover of shrub layer B (%) 40 - 15 20 20 15 30 - - 20 - 10 20 20 10 - 20 30 20 ;
Cover of herbaceus layer C (%) 100 95 95 80 100 90 75 100 100 100 80 95 70 95 8 60 100 95 70
Cover of moss layer D (%) 5 5 o s 5 5 5 5 5 5 5 5 5 5 5 2 5 5 5 ¢
Number of species 54 58 62 65 44 43 30 25 33 31 37 52 41 33 24 25 38 21 33 'y
Verbascum lychnitis + . . . . + + + + o+ 11
Origanum vulgare + . 1 + 1 . 1 1I
Anemone sylvestris + + 1 + + . 1I
Trifolium alpestre + + . + + + 1I
Campanula rapunculoides . + +  + . + 11
Anthericum ramosum . . 1 + 1 I
Viola hirta + + + . . I
Astragalus cicer 1 + . I
Geranium sanguineum . . + + . 1
Thalictrum minus . . + . 1 I
Orchis purpurea + . + . 1
Valeriana angustifolia + . + I
Vicia tenuifolia . + + 1
Ch. Molinio-Arrhenatheretea, Arrhenatherion

Arrhenatherum elatius . 2 1 . 2 2 2 1 + + 2 3 1 IV
Dactylis glomerata + + . .o+ F + o+ . . 1+ 1
Galium mollugo + + + 2 4+ 1 . 1 . . + . . I
Festuca rubra s.1. + + .F + . + + + 1 I
Knautia arvensis + + + o+ . . + . + 1I
Leucanthemum vulgare + . + 2 . . + + 1I
Leontodon hispidus . 1 . + + + + . A (|
Achillea millefolium . . 1 . . . + 1 1 1
Centaurea jacea + + + . + . 11
Galium boreale . + 2 + . + 11
Anthyllis vulneraria + . . + + 11
Agrostis vulgaris . + + + . .. 1
Plantago lanceolata . . + . + + 1
Tragopogon pratensis + + + . 1
Trifolium repens . + . + o+ I
Daucus carota 2 .+ . I
Festuca pratensis + N |
Lotus corniculatus . 1 1 I
Taraxacum officinale s.1. . + . .+ 1
Vicia cracca + + I
Trifolium montanum + . 1 .. I
Lolium perenne + + 1
Ch. Rhamno-Prunetea, Berberidion

Prunus spinosa A + 2 + 1 . 1 + o+ + + . 1 . . 1 111
Crataegus monogyna B R 1 + + + 2 1 + 1
Prunus spinosa B . . 1 . 2 1 . . 1 . 32 1I
Rhamnus cathartica B . . 1 1 . . + + . + + . I
Rhamnus cathartica C . . + o+ o+ + . + . + I
Rosa canina B . 1 . . + + I I
Cornus sanguinea C + + + 1 . . I
Crataegus monogyna C . + . + . . + + I
Ligustrum vulgare C + . . + + I
Cornus sanguinea B + + . . I
Crataegus monogyna A 1 + 1
Ch. Artemisietea vulgaris, Onopordetalia

Echium vulgare . + + + + + . . I
Rubus caesius . . + o+ . . + + 1 . 1
Artemisia vulgaris + + + + 1
Cichorium intybus + + I
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No. of relevé 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Area of relevé (m?) 50 50 50 50 30 S50 25 25 25 25 25 25 25 25 25 25 25 20 20
Exposure - S SW S S S S SE SE SW SSwW S SSsw S Ssw S S N S
Inclination [°] - - 15 15 30 15 15 20 10 40 15 15 15 15 5 5 10 5 5
Cover of tree layer A (%) - - - - - - - - - - - - 20 15 - - - - 50
Cover of shrub layer B (%) 40 - 15 20 20 15 30 - - 20 - 10 20 20 10 - 20 30 20
Cover of herbaceus layer C (%) 100 95 95 80 100 90 75 100 100 100 8 95 70 95 8 60 100 95 70
Cover of moss layer D (%) 5 5 0o s s 5 5 5 5 5 5 5 5 5 5 2 5 5 5
Number of species 54 58 62 65 44 43 30 25 33 31 37 52 41 33 24 25 38 21 33

Cirsium arvense . . . . . . . + . . . . . . . .t .
Melilotus officinalis . . . .t . . . . . . . . . . . . 1
Solidago gigantea . . + . . . . . . . +

— = =< 0o B ® ~»w 300

Ch. Agropyretea intermedio-repentis

Convolvulus arvensis . . . + . . . + . . . + . . . . . .o+
Elymus repens
Equisetum arvense II

Elymus hispidus

+ o+ o+ o+
+
+
+

Falcaria vulgaris
Ch. Koelerio glaucae-Corynephoretea canescentis

Silene otites . . + . . + . . . . + . . . . + . A | |
Sedum acre . . . . . 1 . . . . . . . . . + . . 1
Ch. Stellarietea mediae

Silene vulgaris . + + o+ . . . . . . . + . . . . . .o+ I
Lithospermum arvense . + . . + . . . . . . . . . . . . . . I

Ch. Nardo-Callunetea

Hieracium pilosella . 1 . . . . . . . . + + . . . + . A 1|
Polygala vulgaris . + + . . . + . . . + . . . . . . R ||
Cuscuta epithymum . . + o+ . . . . . . + . . . . . . . I

Others

Hypericum perforatum + . . + + . . + + . +
Salvia pratensis . + 1 S 1 1 2 + +
Sanguisorba minor + + + . . . +

Festuca trachyphylla + 3 + o+ . . . . +

Briza media + . . . . . + . . . +

Linum catharticum . + + . . . + . +

1I

Primula veris + . . + . . . . . . +

Vincetoxicum hirundinaria . + + + . . . . . + 11

T e e ST S
+
+

Juniperus communis B 3 . . . . . 2
Pimpinella saxifraga . . + o+ .+ . . . . . . . . R T | |
Carlina acaulis + . . + . . . . . . . . +

Festuca sp. . . . oo+ 1 . . . . . . . . . .3

Frangula alnus C + . . + . . +

Medicago xvaria . . . . . . . . . . . . + . . . .4+
Medicago sativa . + + . . . . . . . . . +

Ononis spinosa + . . . . . . . . . + . . . 3

Orchis militaris + . . + . . . . +

Orobanche caryophyllacea . . + o+ . . . . +

Juniperus communis C 3 . . . . . 2 . . . . . . +

Peucedanum oreoselinum . . 2 . . . . . . . . . 1 . +

Rosa sp. C . . . .t . . . . . . . + +

Senecio jacobaea . + . . . . . . . . . . . + . .t

Thymus pulegioides . . . . . . . . . . . . + . + .+
Anthoxanthum odoratum . . . . Lo+ +

Cerinthe minor + . . . . . +

Malus sp. C . + . +

Medicago lupulina . + . . . . . . . . . . . . . .+
Melampyrum nemorosum + . . . . . . . . . +

Pyrus communis B . . + . . . 1 . . . . . . .

Rosa sp. B . . . . . . . . . . . . 1 +

Sedum maximum . . . . . . . . . . . . . . . . + o+

e R e R R N e e e T T e T e TR e T e B e e e e B S R S S}
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Sporadic taxa: Ch. Festuco-Brometea, Ch. Festucetalia valesiacae, Ajuga genevensis 7; Allium oleraceum 17; Arabis hirsuta 15;
Bromus inermis 17; Carex caryophyllea 15; Cirsium pannonicum 1; Gentiana cruciata 17; Linosyris vulgaris 5; Linum hirsutum 1;
Scabiosa columbaria 3; Scorzonera purpurea 3; Sesleria uliginosa 4(3); Stipa capillata 6(4); S. joannis 3(1); Tetragonolobus maritimus
subsp. siliquosus 4; Thymus kosteleckyanus 3; T. marschallianus 4; Veronica austriaca 8; Ch. Trifolio-Geranietea sanguinei, Geranion
sanguinei, Clematis recta 10; Clinopodium vulgare 12; Lathyrus pannonicus 1(1); Trifolium rubens 10; Veronica teucrium 10; Ch. Molinio-
Arrhenatheretea, Campanula patula 4; Euphrasia sp. 4, Geranium pratense 8; Molinia caerulea 4; Ranunculus acris 9; Trifolium pratense
2; Betonica officinalis 14; Ch. Rhamno-Prunetea, Berberidion, Acer campestre B 19; Berberis vulgaris B 4; Rosa rubiginosa B 4; Ulmus
minor C 5; Viburnum opulus B 7(1); Ch. Artemisietea vulgaris, Onopordetalia, Melilotus albus 4; Picris hieracioides 17; Tanacetum
vulgare 2; Ch. Epilobietea angustifolii, Calamagrostis epigejos 4, 12, 16(2); Fragaria vesca 18, 19; Betula pendula A 13(2), B 13(1), C
16; Populus tremula B 19; Ch. Koelerio glaucae-Corynephoretea canescentis, Chondrilla juncea 6; Festuca ovina 19(4); Ch. Querco-
Fagetea, Carpinus betulus C 1; Cephalanthera damasonium 1(r); Corylus avellana B 10(1); Fagus sylvatica A 14, B 10; Padus avium
B 19; Tanacetum corymbosum subsp. corymbosum 1; Ch. Vaccinio-Piceetea, Pinus sylvestris A 14(1), 19(4), B 1, 14(1), C 1(1), 11, 19;
Others, Alyssum alyssoides 16; Arenaria serpyllifolia 3; Carex transsylvanica 7; Convallaria majalis 13; Cruciata glabra 1; Erigeron acris
16; Eryngium planum 5; Euphorbia virgultosa 16; Genista tinctoria 11; Hieracium piloselloides 2; Larix decidua subsp. decidua A 19(1);
Lithospermum officinale 11; Melampyrum pratense 11; Oenothera rubricaulis 16; Orobanche kochii 3; Peucedanum alsaticum 9; Plantago
major 18; Platanthera bifolia 9; Pulsatilla pratensis 3; Quercus robur A 14(1), B 14, C 13, 14; Ranunculus bulbosus 2; Rosa gallica C 2;
Sonchus arvensis 2; Tussilago farfara 4; Viola collina 11

Explanations: Number of relevé — Location (Latitude — N; Longitude — E; Altitude a.s.l. [m]), date. 1 — Polana Polichno (50°28°02.8”; 20°28°01.7”; 258),
29.06.2009; 2 — Debska Wola (50°42°49.2”; 20°35°34.6”; 292), 13.06.2009; 3 — Sedziejowice (50°34°21.8”; 20°39°45”; 271), 30.05.2013; 4 — Kikoéw
(50°25°05.517; 20°51°24”; 268), 09.07.2013; 5 — Kulin (52°39°50.3”; 19°08°13.8™; 71), 07.08.2010; 6 — Owczary (52°28°29.5”; 14°38°43”; 44), 25.06.2009;
7 — Turowiec (50°58°02.3”; 23°38°117; 234), 03.06.2011; 8 — Gliniska (50°51°30.4”; 23°38°13.5”; 226), 03.06.2011; 9 — Katy (50°40°22”; 23°07°32”; 272),
03.06.2011; 10 — Biata Gora (50°28°39.17; 23°28°36.7”; 309), 11.07.2008; 11 — Bochotnica (51°20°28.7"; 21°59°52.4”; 125), 26.07.2009; 12 — Dobromierz
(51°00°33.9; 19°55°16.9; 307), 05.07.2008; 13 — Niegowonice (50°23°51.5; 19°24°52.3”; 387), 05.07.2008; 14 — Mstow (50°49°03.8”; 19°17°55.2”; 277),
05.07.2008; 15 — Dabie (50°24°24.6”; 19°07°48.4”; 344), 05.07.2008; 16 — DG Ujejsce (50°23°16.2”; 19°13°14.2”; 280), 06.07.2008; 17 — Kamien Slaski
(50°32°20.97; 18°04°04.3”; 197), 19.07.2011; 18 — Gogolin (50°30°07.9; 18°02°10.3”; 196), 19.07.2011; 19 — Grodek (51°23°01.7”; 16°47°41.5”; 173),

16.07.2011

and Lublin (east) Uplands, considerably less frequently
in the lower Vistula and Oder valley slopes and in the
Carpathian Foothills.

The revision and detailed field investigations into
Orobanche genus in Poland revealed considerable diffe-
rences in the distribution, especially in relation to the
previous distribution map of Orobanche lutea (Zajac
& Zajac 2001). Due to frequent determination errors,
only verified data was listed below (Appendix 1). As
our revision showed, O. lutea was often mistaken for
another species, considered erroneously as O. caryo-
phyllacea or O. kochii (given under the name O. ela-
tior). For example, incorrect data was reported from
Jaworzno (Tokarska-Guzik 1999, all records given as O.
caryophyllacea), the Tarnowskie Goéry Ridge (Nowak
1999, sometimes confused with O. kochii), the Silesia
Upland (Babczynska-Sendek 2005, mainly confused
with O. kochii) and the Cracow-Czgstochowa Upland
(Urbisz 2004a, 2004b, mistaken with a few Orobanche
species) or Lublin region (Fijatkowski 1994). Some lit-
erature data could not be verified as the herbarium mate-
rial was lacking, or despite our (unsuccessful) research
in the field (Appendix 2). This data were marked with
a special symbol on the map (“?”), (Fig. 1).

3.3. Preferred habitats and plant communities

Orobanche lutea prefers sunny sites, usually gentle
S or SW-facing slopes, but it is also found at flat sites
and N exposure; altitude about (40) 200-430 m. These
include xerothermic grasslands, thermophilous shrub-

lands; located on slopes of hills, river valleys, gullies,
margins of forests and fields, in former quarries, baulks,
alfalfa fields, ruderal habitats. It is sometimes recorded
at archaeological sites, e.g. remnants of medieval forti-
fied settlements (e.g. fortifications near Imbramowice,
Rabsztyn and Olsztyn castles, fortified settlement in
Bzéw, all in the Silesia-Cracow Upland) or on hills
and calcareous islands with xerothermic vegetation,
located within wet meadows and marshes, e.g. Cladie-
tum marisci, which is rare in Poland, and in calcareous
fens of the alliance Caricetalia davallianae (e.g. “Torfo-
wisko Sobowice” near Chetm). O. lutea prefers alkaline
soils, usually shallow rendzinas formed on chalk marl
and limestone, dolomite, loess, and chernozem (black-
earth soil) or moraine substrate rich in calcium carbo-
nate. It is recorded most frequently in communities of
the Cirsio-Brachypodion pinnati alliance (class Festu-
co-Brometea), especially in flowery or initial dry grass-
lands, i.e. Adonido-Brachypodietum pinnati, Inuletum
ensifoliae, Thalictro-Salvietum pratensis, and on hills,
in old gypsum excavation pits in the Nida Basin also
in Seslerio-Scorzoneretum purpureae, and in the com-
munity of Carex glauca-Tetragonolobus maritimus. In
the eastern part of the Silesia-Cracow Upland, O. lutea
sometimes occurs in the contact zone of rock grasslands
(Festucetum pallentis) near monadnocks and thicket and
fringe communities (Peucedano-Coryletum, Geranion
sanguinei), also in steppe Origano-Brachypodietum
pinnati association of the Cirsio-Brachypodion alliance.
It is also often recorded in the ecotone of calcareous
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and psammophilous grasslands (limestone monadnocks
are usually surrounded by postglacial sands in the Pol-
ish Jura). The species is also recorded in Sisymbrio-
Stipetum capillatae and Potentillo-Stipetum capillatae
associations (e.g. Nida Basin, lower Oder and Vistula
river valleys). As a result of natural plant succession in
grasslands, the communities have a high contribution
of a mosaic of species of thermophilous herbaceous
forest edge communities of the Geranion sanguinei al-
liance (class Trifolio-Geranietea sanguinei) and shrub
communities, particularly of the Berberidion alliance
(class Rhamno-Prunetea), as well as meadow species
of the Arrhenatherion elatioris alliance (class Molinio-
Arrhenatheretea). O. lutea is also found in or on the
margin of alfalfa cultivations, near orchards (e.g. on the
side of the Middle Vistula Gap, in the Silesia-Cracow
Upland) or on the margins and baulks of calcareous
fields with the contribution of species of the Cauca-
lidion lappulae alliance (Stellarietea mediae class). The
species also occurs in abandoned fields, wastelands or
fallows, on roads by fields, railways sites, in communi-
ties of the Artemisietea vulgaris class, belonging to the
Dauco-Melilotenion suballiance (especially, Dauco-
Picridetum hieracioidis, Echio-Meliloletum associa-
tions). All the communities mentioned above include
a high proportion of host species of the Medicago genus,
especially of M. falcata, coverage app. (10) 25-50 (75)%
(Table 1).

4. Conclusions and discussion

In Poland, Orobanche lutea (together with O. kochii)
is one of the most abundant representatives of the
Orobanche genus. It mostly occurs in the Polish
Uplands and, less frequently, along the Lower Oder
and Vistula rivers and in the Carpathian Foothills.
The highest density of its localities and probably the
most abundant populations in Europe are recorded in
the Silesia-Cracow Upland. The highest density of its
sites and the most abundant populations occur in the
central part of the Silesia-Cracow Upland. The species
is very often recorded there in places of former opencast
mining: small, shallow and very numerous man-made
excavations that are common in upper parts of hills
built of limestones and dolomites, sometimes also rich
in metal ores. The Silesia-Cracow Upland was a region
of intensive shallow exploitation of calamine (rich in
zinc, lead and silver), and its metallurgy, which resulted
in the formation of large areas of gangue containing
toxic heavy metals, covered by resistant plants forming
specific associations, especially favourable for O. [u-
tea in our observations. Zinc smelting caused strong
pollution of soil, naturally less rich in heavy metals.
Additionally, in recent years, large-scale transforma-
tions of the fast developing heavy industry, railways
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and motorways caused an abundant development
of O. lutea populations in the landscape originally
suitable for the species (numerous hills and ridges of
moderate altitudes), geology (limestone, dolomites)
and in the past — agriculture (common pasturages).
These industrial modifications led to the development
of extremely large fallow lands: numerous fields were
abandoned due to changes in employment forms and
many large buildings destroyed the former vegetation
cover. In such large scale pioneer associations on lime-
and magnesium-rich soils (especially with calcareous
stones and gravel, known as rendzinas), O. lutea
formed populations comprising many thousands of
shoots, sometimes so numerous that it was difficult
to distinguish individual localities. The area east of
large steelworks, Huta Katowice, between Dabrowa
Gornicza and Stawkow, was the most characteristic
region. Highly abundant O. lutea populations occurred
along kilometers of roadsides, railways, large crosscuts
and embankments, surrounded by ruderal and industrial
areas, fallow rendzinas on hills where the species first
occurred considerably less numerously in field baulks
and old excavations. The species similarly benefited
from stone-pits (even small, formerly used for local
stone building) where pioneer vegetation also began
to cover the rocky soil and formed grasslands with the
passage of time. It is unknown whether it was the host
or the parasite that was particularly resistant to heavy
metal pollution. The issue should be investigated fur-
ther.

The western margin of the Polish Jura, a natural,
large-scale geological formation known as cuesta,
a limestone cliff stretching over long-distances, up
to 100 m high, with a predominant SW and W warm
exposure, was also a characteristic habitat of Orobanche
lutea in the Silesia-Cracow Upland.

The taxon was recorded in Poland mostly in up-
lands, at altitudes of about 160-430 m. Its habitats were
typically warm, sunny, with plant communities of the
Cirsio-Brachypodion pinnati alliance (class Festuco-
Brometea) interspersed with thermophilous herbaceous
forest margin communities of the Geranion sanguinei
alliance (class Trifolio-Geranietea sanguinei) and shrub
communities, especially of the Berberidion alliance
(class Rhamno-Prunetea). Orobanche lutea preferred
alkaline soils, most frequently shallow rendzinas formed
on chalk marls and limestones, dolomites, loess, and
czernozems.

Field investigations conducted in Poland in 2006-
2014, including gentle soil exposure with a gardening
shovel, showed that Orobanche lutea was a parasite on
Medicago falcata, rarely M. sativa and M. Xvaria.

Population size varied greatly between localities and
between years. Local populations of Orobanche lutea
were usually numerous, typically between a few to 100



shoots. The largest populations (thousands of shoots)
were located in the central part of the Silesia-Cracow
Upland (e.g. Dabrowa Gornicza, Stawkow, Jaworzno,
Niegowonice).

Orobanche lutea is a strictly protected species in
Poland (Regulation 2012). It is also included in re-
gional red lists and books: Gdansk Pomerania, CR
(Markowski & Bulinski 2004); Western Pomerania
and Wielkopolska, E (Zukowski & Jackowiak 1995);
Wielkopolska, CR (Jackowiak et al. 2007); Kujawy-
Pomerania region, rare R (Rutkowski 1997); Sudetes
Mts, EN (Fabiszewski & Kwiatkowski 2002); Central
Poland, CR (Jakubowska-Gabara & Kucharski 1999);
Opole province, EN (Nowak & Nowak 2002; Nowak et
al. 2003, 2008), endangered, EN, in the Lower Silesia
province (Kacki et al. 2003), Silesia province, near-
threatened, NT (Parusel & Urbisz 2012); Matopolska
Upland, VU (Broz & Przemyski 2009); former Cra-
cow province, EN (Zajac & Zajac 1998); Proszowicki
Plateau, EN (Towpasz & Kotanska 2001). The species
also is vulnerable (VU) in neighbouring countries, i.e.
Germany (Komeck et al. 1996; Ludwig et al. 2007),
the Czech Republic (Prochazka 2001) and Slovakia,
NT (Ferakova et al. 2001).

The progressing process of secondary succession of
tree- and shrub vegetation, the density of the herb layer
and the cessation of former management methods are
the main threats to Orobanche lutea. Its localities are
also often situated near arable fields where they are ex-
posed to chemical agents. The influence of invasive and
expansive species also poses a considerable threat. Mass
self-sowing of Solidago gigantea and Calamagrostis
epigejos is observed at many sites. Scrubs of Robinia
pseudoacaccia and patches with Lupinus polyphyllus
cause soil fertilization and rapid succession. Majority of
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localities are not protected and only a few sites are pro-
tected in reserves (e.g. Stary Przylep, Bielinek, Stawska
Gora hill, Machnowska Gora hill, Skarpa Dobuzanska),
as ecological sites (e.g. Dwikozy, Owczary) or within
Natura 2000 sites. This does not ensure preservation of
the species as active protection is needed. Many locali-
ties are at disturbed sites or at operating excavation sites
(e.g. limestone quarries). At least some of the localities
should be protected as ecological sites and active protec-
tion measures should be implemented: e.g. mowing or
grazing of excessively developing field- and herbaceous
vegetation, preserving unique mosaic systems and fringe
communities and nature monitoring.

Species biodiversity at localities occupied by Oro-
banche lutea was also high. Many rare and endangered
species of Polish grasslands were observed when phyto-
sociological relevés were performed in the communities
with O. lutea. These included: Orchis purpurea, O. ustu-
lata, O. militaris, Orobanche elatior, O. bartlingii,
O. kochii, Thalictrum simplex, Lathyrus pannonicus,
Linum flavum, L. hirsutum, Stipa joannis, S. pulcherri-
ma, Scorzonera purpurea, also in phytosociological
relevés not included in our study, e.g. O. bohemica,
O. alsatica and O. picridis.

Acknowledgements. The authors thank the curators of
herbaria and other persons who made the information
regarding the examined species available and helped
us during field studies. We are particularly grateful to
Beata Babczynska-Sendek for our field excursions and
providing access to the University of Silesia Orobanche
database. This work was supported by the Polish State
Committee for Scientific Research (KBN grant no.
NN303357733 (2008-2009) and NN303551939 (2010-2013).

References

ABROMEIT J., NEuHOFF W. & STEFFEN H. 1898-1940. Flora
von Ost- und Westpreussen: 1/1-25 (1898): 1-402,
2/26-43 (1903): 403-684, 3/44-49 (1926): 685-
780. Kommissionsverlag Gréife und Unzer, Berlin,
Konigsberg.

AscHERsON P. & GRAEBNER P. 1898/1899. Flora des nordost-
deutschen Flachlandes (ausser Ostpreussen). 875 pp.
Verlag von Gebriider Borntraeger, Berlin.

BaBczyXskA-SENDEK B. 2005. Problemy fitogeograficzne
i syntaksonomiczne kseroterméw Wyzyny Slaskie;.
Prace Naukowe Uniwersytetu Slaskiego w Katowi-
cach 2296: 1-237.

BaBczyNska-SENDEK B., Kroczkowska A. & BroxNska A.
2011. Xerothermic grasslands of Pilica surroundings
— diversity, threats and directions of changes. Biodiv.

Res. Conserv. 23: 59-70. DOI: 10.2478/v10119-011-
0019-5

BaBczyNska-SENDEK B., Broxska A. & Heipysz J. 2012.
Characteristics of the flora of fallow lands on rendzina
soils on the Twardowice Plateau (Silesian Upland).
Acta Agrobot. 65(4): 75-90.

Beck G. 1890. Monographie der Gattung Orobanche. Bibl.
Bot. 19, 275 pp. Theodor Fischer, Cassel.

Beck G. 1922. Orobancheae novae. Feddes Repertorium
30(1): 33-40.

Beck G. 1930. Orobanchaceae. In: A. ENGLER (ed.). Das
Pflanzenreich IV. (261), 348 pp. Verlag von Wilhelm
Engelmann, Leipzig.

BerDAUF. 1859. Flora Cracoviensis. Typis C. R. Universitatis
Jagiellonicae, Cracoviae, VIII+448 pp.

25



26

Renata Piwowarczyk & Lukasz Krajewski

Bmkiewicz B. 2009. Interesujace gatunki roslin naczyniowych
rezerwatu “Biata Gora” i jego okolic na Wyzynie
Miechowskiej. Chronmy Przyr. Ojcz. 65(2): 133-140.

Braszczyk H. 1959. Z poszukiwan florystycznych w powiecie
Czestochowskim. Mat. Fizjogr. Kraju PAU 19: 1-7.

BorBas V. 1887-88 (publ. 1889). Vasvarmegye ndvényfol-
drajza ¢és flordja. (Pflanzengeographie und Flora des
Eisenburger Comitates). Szombathely (Steinaman-
ger), 395 pp.

Broz E. & Przemyski A. 1989. Nowe stanowiska rzadkich
gatunkow roslin naczyniowych z lasow Wyzyny
Srodkowomatopolskiej. Czesé II. Fragm. Flor. Geo-
bot. 34(1-2): 15-25.

BRAUN-BLANQUET J. 1964. Pflanzensoziologie, Grundziige
der Vegetationskunde. 3. Aufl. Springer Verlag, Wien-
New York.

Broz E. & Przemyskl A. 2009. The red list of vascular
plants in the Wyzyna Matopolska upland (S Poland).
In: Z. MiIRex & A. NIKEL A. (eds.). Rare, relict and
endangered plants and fungi in Poland, pp. 123-136.
W. Szafer Intitute of Botany, Polish Academy of
Sciences, Cracow.

CeLmvski F. & Fiuieek M. 1958. Flora i zespoty roslinne
lesnostepowego rezerwatu w Bielinku nad Odra. Bad.
Fizjogr. Pol. Zach. 4: 5-198.

CEeLiNskI F., RostaNski K., SENDEK A., WIKA S. & CABALA S.
1976. Nowe stanowiska rzadkich ro$lin naczynio-
wych na Gornym Slasku i terenach przylegtych.
Cz. III. Opolskie Tow. Przyj. Nauk, Zesz. Przyr. 16:
15-31.

CEeLNskI F., RostaxNski K., SENDEK A., WIKA S. & CABALA S.
1978/1979. Nowe stanowiska rzadkich roslin naczy-
niowych na Gornym Slasku i terenach przyleghych.
Cz. IV. Opolskie Tow. Przyj. Nauk, Zesz. Przyr. 18:
3-18.

Ciaciura M. 1971. Notatki florystyczne ze Slaska za rok
1966. Opol. Tow. Przyj. Nauk., Zesz. Przyr. 11: 71-85.

Decker P. 1911. Beitrdage zur Flora der siidlichen Neumark
und der Ostlichen Niederlausitz. Verh. Bot. Ver. Pro-
vinz Brandenburg 53: 87-269.

DusieL E., Gawroxski S. & GrzeGorzek P. 2000. Atlas roslin
chronionych, rzadkich i ginacych gminy Chrzanow.
107 pp. Urzad Miejski, Chrzanéw.

DyraGa Z. 1994. Wykaz roslin naczyniowych projektowane-
go rezerwatu Podzamcze koto Ogrodzienca. Studia
Osrodka Dokumentacji Fizjograficznej 23: 65-88.

FaBiszewski J. & Kwiatkowski P. 2002. Threatened vascular
plants of the Sudeten Mountains. Acta Soc. Bot. Pol.
71(4): 339-350.

FERAKOVA V., MAGLOCKY S. & MarHOLD K. 2001. Cerveny
zoznam paprad’orastov a semennych rastlin Sloven-
ska. In: D. BaLAz, K. MarHOLD & P. URBAN (eds.).
Cerveny zoznam rastlin a Zivo¢ichov Slovenska,
pp. 44-77. Ochr. Prir. 20, Suppl. 44-76, Banska
Bystrica.

Fiek E. 1881. Flora von Schlesien preussischen und Oster-
reichischen Antheils, enthaltend die wildwachsenden,
verwilderten und angebauten Phanerogamen und
Gefass-Cryptogamen. 571 pp. J. U. Kern’s Verlag,
Breslau.

Orobanche lutea Baumg. (Orobanchaceae) in Poland: revised distribution, taxonomy...

Fiex E. 1892. Ergebnisse der Durchforschung der schlesischer
Phanerogamenflora im Jahre 1891. Jahr. Ber. Schles.
Ges. Vaterl. Cultur 69: 155-180.

Fuarkowskr D. 1994. Flora roslin naczyniowych Lubel-
szczyzny. T. 1. 389 pp. Lubelskie Towarzystwo
Naukowe, Lublin.

Grazek T. 1971 (mscr.). Rezerwat florystyczno-dydaktyczny
“Stary Przylep-Przysiotek”. Wojewodzki Konserwator
Przyrody w Szczecinie, Szczecin.

Haus P. F. 1847. Album plantarum, quae circa Conicium sponte
crescunt, phanerogamarum. Typis F. F. Harichii. Conicii.

HereZN1AK J., KrRASOWSKA H. & LawryNowicz M. 1973. Flora
przetomu Warty koto Czgstochowy. Rocznik Muzeum
w Czestochowie 3: 35-80.

HEereZNI1AK J., GRzYL A., KoropzIEsEk J. & LawryNowicz M.
2001. Materiaty do flory potnocnej czgsci Wyzyny
Slasko-Krakowskiej — rzadkie i interesujace gatunki
roslin naczyniowych, cz. II. Fragm. Flor. Geobot.
Polonica 8: 35-41.

Hormaren P. K. & HoLMGREN N. H. 1998. Index Herbariorum.
New York Botanical Garden; http://sciweb.nybg.org/
science2/IndexHerbariorum.asp.

Hueck K. 1927. Das v. Keudell’sche Naturschutzgebiet Bellin-
chen a.d. Oder. Verlag von J. Neumann, Neudamm.

Jackowiak B., CELKA Z., CHMIEL J, Latowsk1 K & ZUKOWSKI
W. 2007. Red list of vascular flora of Wielkopolska
(Poland). Biodiv. Res. Conserv. 15: 95-127.

JaxuBowskA-GABARA J. & KucHarskr L. 1999. Ginace
i zagrozone gatunki flory naczyniowej zbiorowisk
naturalnych i péaturalnych Polski Srodkowe;.
Fragm. Flor. Geobot. Pol. 6: 55-74.

Karo F. 1881. Flora okolic Czgstochowy. Pam. Fizjogr. 1:
208-257.

Kacki Z., Daipok Z. & Szczesniak E. 2003. Czerwona lista
roslin naczyniowych Dolnego Slaska. In: Z. Kacki
(ed.). Zagrozone gatunki flory naczyniowej Dolnego
Slaska, pp. 9-65. Instytut Biologii Ro$lin, Uniwer-
sytet Wroctawski, Polskie Towarzystwo Przyjaciot
Przyrody “Pro Natura”, Wroctaw.

KrmGrAFF C. J. 1854. Nachtrag zur Flora von Preussen.
iv+172 pp. Commission bei Eduard Levysohn,
Marienwerder.

Koierskl L. 1974. Rosliny naczyniowe Garbu Tarno-
gorskiego na Wyzynie Slaskiej. Rocznik Muzeum
Gornoslaskiego w Bytomiu. Przyroda 8: 1-189.

Kocu W. D. J. 1844. Synopsis Florae Germanicae et Helveti-
cae. Ed. 2, pars 2. Lipsiae, pp. 451-964.

KorNEck D., ScHNITTLER M. & VOLLMER 1. 1996. Rote Liste
der Farn- und und Bliitenpflanzen (Pteridophyta &
Spermatophyta) Deutschlands. Schrift. Vegetationsk.
28:21-187.

Kosmiskr M. 1992. Flora naczyniowa skal, muraw i zarosli
kserotermicznych Doliny Bedkowskiej. Pradnik.
Prace Muz. Szafera 5: 109-148.

KowaLczyk T. 2012. Rzadkie i interesujace gatunki roslin
naczyniowych okolic Libiaza (Wyzyna Slaska).
Fragm. Flor. Geobot. Polonica 19(1): 177-200.

Kreutz C. A. J. 1995. Orobanche. The European broomrape
species. Central and northern Europe. 159 pp. Natuur-
historisch Genootschap, Limburg.



Kucnarczyk M. 2001. Distribution Atlas of Vascular Plants
in the Middle Vistula River Valley. Maria Curie-
Sktodowska University Press, 395 pp. Lublin.

Lmeert W. 1932. Die Vegetationseinheiten der neumérki-
schen Staubeckenlandschaft unter Beriicksichtigung
der angrenzenden Landschaften. 1. Verh. Bot. Ver.
Prov. Brandenburg 74-75: 10-93.

Lupwic G., May R. & Otrro C. 2007. Verantwortlichkeit
Deutschlands fiir die weltweite Erhaltung der Farn- und
Bliitenpflanzen — vorldufige Liste. Bonn-Bad Godesberg
(Bundesamt fiir Naturschutz), BEN-Skripten 220: 1-32.

Lazarski G. 2011. Rzadkie i zagrozone rosliny naczyniowe
w Dolinie Bialej Nidy. Fragm. Flor. Geobot. Polonica
18(2): 257-264.

Markowskl R. & BuLiNski M. 2004. Ginace 1 zagrozone
ro$liny naczyniowe Pomorza Gdanskiego. Acta Bot.
Cassub., Monogr. 1: 1-75.

Martuszkiewicz W. 2006. Przewodnik do oznaczania zbioro-
wisk roslinnych Polski. In: J. B. FaLiNski (ed.).
Vademecum Geobotanicum 3, 537 pp. Wyd. Nauk.
PWN, Warszawa.

Maczy§ski N. 2010. Zaraza czerwonawa w Ogrodziencu.
Przyroda Gornego Slaska 62: 3.

MicHaLAk S. 1970. Flora synantropijna miasta Opola. Opol.
Roczn. Muz. 4: 1-181.

MicHaLak S. 1971. Interesujace gatunki synantropijne
z terenu miasta Opola. Cz. II. Fragm. Flor. Geobot.
17(1): 11-16.

MicHALIK S. 1978. Vascular plants of the Ojcow National
Park. Studia Naturae, Seria A 16: 1-171.

MIREK Z., Musiat L. & Woicicki J. J. 1997. Polish herbaria.
Polish Bot. Stud. Guideb. Ser. 18: 1-110.

MIREK Z., PIEKOS-MIRKOWA H., Zatac A. & Zaiac M. 2002.
Flowering plants and pteridophytes of Poland.
A checklist. In: Z. Mirex (ed.). Biodiversity of Po-
land, 1, 442 pp. W. Szafer Institute of Botany, Polish
Academy of Sciences, Krakow.

Nowak T. 1999. Atlas rozmieszczenia ro$lin naczyniowych
na terenie wschodniej czgsci Garbu Tarnogorskiego
(Wyzyna Slaska). Materiaty Opracowania 2, pp. 103.
Centrum Dziedzictwa Przyrody Gornego Slaska.
Katowice.

Nowak A. & Nowak S. 2002. Zaraza wielka, Orobanche
elatior Sutton. In: A. Nowak & K. Sparek (eds.).
Czerwona Ksigga Roslin Wojewodztwa Opolskiego.
Rosliny naczyniowe wymarle, zagrozone i rzadkie,
p. 141. OTPN Opole.

Nowak A., Nowak S. & Sparek K. 2003. Red list of vascular
plants of Opole Province. Opol. Scient. Soc., Nature
Journal 36: 5-20.

Nowak A., Nowak S. & Sparek K. 2008. Red list of vascular
plants of Opole Province. Opol. Scient. Soc., Nature
Journal 41: 141-158.

Novorokrovskiy I. V. 1950. Generis Orobanche L. species
novae ex URSS. Not. Syst. Herb. Inst. Bot. Acad. Sci.
USSR 13: 303-329.

Novorokrovskn I. V. & TzveLev N. N. 1958. Sem. CXLVL
Zarazichovye — Orobachaceae Lindl. In: B. K.
SuisukIN (ed.). Flora SSSR 23: 19-117. Izdatel stvo
Akademii Nauk SSSR, Moskva & Leningrad.

Biodiv. Res. Conserv. 34: 17-39, 2014

Pacyna A. 2004. Rosliny naczyniowe wschodniej czgsci
Pogorza Wielickiego i przylegajacej czesci Beskidow
(Karpaty Zachodnie). Prace Botaniczne UJ 38: 1-367.

ParUSEL J. B. & UrBisz A. (eds.). 2012. Czerwona lista roslin
naczyniowych wojewoddztwa $laskiego. Raporty,
Opinie 6(1): 105-177. CDPGS, Katowice.

PauL W. 2013. Rozmieszczenie roslin naczyniowych potud-
niowej czgsci Plaskowyzu Tarnogrodzkiego i terenow
przylegtych. 526 pp. Instytut Botaniki im. W. Szafera
PAN, Krakow.

Prwowarczyk R. 2006. Roéza francuska Rosa gallica L. na
Przedgorzu lzeckim (Wyzyna Matopolska). Chronmy
Przyr. Ojcz. 62: 55-60.

Piwowarczyk R. 2010. Ros$liny naczyniowe wschodniej
czgsci Przedgorza Itzeckiego (Wyzyna Matopolska).
Prace Bot. 43: 1-344.

Piwowarczyk R. 2011. Orobanche mayeri (Suess. & Ronni-
ger) Bertsch & F. Bertsch — the new species to Poland.
Acta Soc. Bot. Pol. 80(3): 179-183. DOI:http://dx.doi.
org/10.5586/asbp.2011.020

PrwowaRrczyk R. 2012a. The genus Orobanche L. (Oroban-
chaceae) in the Matopolska Upland (S Poland): di-
stribution, habitat, host preferences and taxonomic
problems. Biodiv. Res. Conserv. 26: 3-22. DOI:
10.2478/v10119-012-0009-2

Prwowarczyk R. 2012b. Orobanche alba subsp. alba and
subsp. major (Orobanchaceae) in Poland: current
distribution, taxonomy, plant communities, hosts, and
seed micromorphology. Biodiv. Res. Conserv. 26: 23-
38. DOI:10.2478/v10119-012-0005-6

Piwowarczyk R. 2012c. Revised distribution and plant
communities of Orobanche alsatica and notes on the
Orobanchaceae series Alsaticae in Poland. Biodiv.
Res. Conserv. 26: 39-51. DOI:10.2478/v10119-012-
0008-3

Prwowarczyk R. 2012d. A revision of distribution and the
ecological description of Orobanche picridis (Oro-
banchaceae) at the NE limit of its geographical range
from Poland and Ukraine. Acta Agrobot. 65(1): 91-
106. DOI: http://dx.doi.org/10.5586/aa.2012.047

Prwowarczyk R. 2012e. Orobanche bohemica Celak. (Oro-
banchaceae) at the eastern limit of its geographical
range: new data on its distribution in Poland. Biodiv.
Res. Conserv. 26: 53-59. DOI: 10.2478/v10119-012-
0007-4

Prwowarczyk R. 2012f. Revised distribution and phytoso-
ciological data of Orobanche coerulescens Stephan
in Willd. (Orobanchaceae): Poland in relation to
Central Europe. Biodiv. Res. Conserv. 26: 61-72.
DOI: 10.2478/v10119-012-0007-4

Prwowarczyk R. 2012g. Orobanche purpurea (Orobancha-
ceae) in Poland: current distribution, taxonomy, plant
communities, and preferred hosts. Biodiv. Res. Con-
serv. 26: 73-81. DOI: 10.2478/v10119-012-0006-5

Prwowarczyk R. 2012h. A revision of distribution and histori-
cal analysis of preferred hosts of Orobanche ramosa
(Orobanchaceae) in Poland. Acta Agrobot. 65(1):
53-62. DOI: http://dx.doi.org/10.5586/aa.2012.043

Prwowarczyk R. 2013. Seed productivity in relation to other
shoot features for endangered parasitic plant Oro-

27



28

Renata Piwowarczyk & Lukasz Krajewski

banche picridis F. W. Schultz (Orobanchaceae). Pol.
J. Ecol. 61(1): 55-64.

Prwowarczyk R. 2014. Orobanche caryophyllacea (Oro-
banchaceae) in Poland: current distribution, taxonomy,
plant communities and hosts. Acta Agrobot 67(3):
97-118. DOI: 10.5586/2a.2014.035

Prwowarczyk R., CHMIELEWSKI P. & CWENER A. 2011. The
distribution and habitat requirements of the genus
Orobanche L. (Orobanchaceae) in SE Poland. Acta
Soc. Bot. Pol. 80(1): 37-48. DOI:http://dx.doi.
org/10.5586/asbp.2011.006

Prwowarczyk R., CHMIELEWSKI P., GIERcZYK B., PIwOowAR-
sk B. & Stacuyra P. 2010. Orobanche pallidiflora
Wimm. & Grab. in Poland: distribution, habitat and
host preferences. Acta Soc. Bot. Pol. 79 (3): 197-205.
205. DOL:http://dx.doi.org/10.5586/asbp.2010.025

Piwowarczyk R., NoBis M. & Przemyski A. 2009. Oro-
banche bartlingii Griseb. (Orobanchaceae) in Poland:
taxonomical position, distribution and habitat require-
ments. Biodiv. Res. Conserv. 13: 3-8. DOI:10.2478/
v10119-009-0001-7

Prwowarczyk R. & PrzemyskiA. 2009. New locality of Oro-
banche coerulescens Stephan ex Willd. (Orobancha-
ceac) at the NW limit of its geographical range. Acta
Soc. Bot. Pol. 78 (4): 291-295. DOI:http://dx.doi.
org/10.5586/asbp.2009.038

Prwowarczyk R. & Przemyski A. 2010. The distribution and
habitat preferences of the declining species Orobanche
arenaria (Orobanchaceae) at the northern limit of its
geographical range. Acta Soc. Bot. Pol. 79(1): 43-50.
DOI: http://dx.doi.org/10.5586/asbp.2010.007

Prwowarski B. 2011. New stations of rare, protected and en-
dangered species of vascular plants in the Ptaskowyz
Jedrzejowski Plateau (Wyzyna Matopolska Upland).
Botanika-Steciana 15: 5-11.

Potonit H. 1884. Taschenatlas zur Flora von Nord- und
Mitteldeutschland. 7. Auflage. Verlagsbuchhandlung
Paul Parey, Berlin.

Preuss H. 1912. Die pontischen Pflanzenbestdnde im Weich-
selgebiet vom Standpunkt der Naturdenkmalpflege
aus geschildert. Beitrdge zur Naturdenkmalpflege 2:
350-540.

ProcuAzkA F. (ed.). 2001. Cerveny a &erny seznam cévnatych
rostlin Ceské republiky (stav v roce 2000). Piiroda,
Praha.

Pusch J. & GUnTHER K. F. 2009. Orobanchaceae (Sommer-
wurzgewiéchse). In: G. Hear. Illustrierte Flora von
Mitteleuropa Bd. 6/1A, Lieferung 1; p. 1-99. Weiss-
dorn-Verlag Jena.

Rams 1. 1998 (mscr.). Flora roslin naczyniowych okolic
Gotkowic nad Dunajcem, Krakow: IB UJ.

REGULATION OF THE MINISTER OF THE ENVIRONMENT of 5 Janu-
ary 2012 on wild species of plants under protection.
Journal of Laws No 14, item 81.

Rostarmski J. 1872. Florae Polonicae Prodromus. Uebersicht
der bis jetzt im Konigreiche Polen beobachteten Pha-
nerogamen. Verh. Zool.-Bot. Ges. Wien 1871: 81-202.

Rutkowski L. 1997. Rosliny naczyniowe — Tracheophyta. In: J.
Buszko, K. KasprzyK, T. PAWLIKOWSKI, A. PRZYSTANSKI
& L. Rutkowski (eds.). Czerwona lista roslin i zwierzat

Orobanche lutea Baumg. (Orobanchaceae) in Poland: revised distribution, taxonomy...

ginacych i zagrozonych w regionie kujawsko-pomor-
skim. Acta Univ. Nicolai Copernici. Biologia LIII,
Suplement-Nauki Mat.-Przyr. 98: 5-20. Torun.

Scuarow E. 1934. Ergebnisse der Durchforschung der schle-
sischen Gefasspflanzenwelt im Jahre 1933. Jahres-
Bericht Schles. Ges. Vaterl. Cult. 106: 140-156.

SchoLz J. B. 1896. Vegetationsverthéltnisse des preussischen
Weichselgeldndes. Mitt. D. Copern. Ver. 11. Thorn.

ScrauBt T. 1903. Die Verbreitung der Gefa3pflanzen in Schle-
sien preuBischen und dsterreichischen Anteils. 361 pp.
Druck v. R. Nischkowsky, Breslau.

ScuuBe T. 1904. Flora von Schlesien, preussischen und
sterreichischen Anteils. 456 pp. Verlag von W. G.
Korn, Breslau.

Schube T. 1919. Ergebnisse der Durchforschung der schle-
sischen Gefésspflanzenwelt im Jahre 1918. Jahres-
Bericht Schles. Ges. Vaterl. Cult., Breslau, 96: 5-11.

Scuuse T. 1925. Die wichtigsten Ergebnisse der Durchfor-
schung der schlesischen Gefasspflanzenwelt im Jahre
1919-1924. Jahres-Bericht Schles. Ges. Vaterl. Cult.,
Breslau, 97: 75-81.

ScuuBte T. 1930. Die Ergebnisse der Durchforschung der
schlesischen Gefdsspflanzenwelt im Jahre 1929.
Jahres-Bericht Schles. Ges. Vaterl. Cult., Breslau,
102: 72-81

Scrurz R. 1916. Eine floristische und geologische Betrach-
tung des mirkischen unteren Odertales. Verh. Bot.
Ver. Prov. Brandenburg 58: 76-105.

ScHurz R. 1919. Zweiter Beitrag zur Flora des mirkischen
unteren Odertales. Verh. Bot. Ver. Prov. Brandenburg
61: 82-96.

ScHNEEWEISS G. M., PaLoMEQUE T., CoLweLL A. & WEIss-
ScuNeewElss H. 2004. Chromosome numbers and
karyotype evolution of holoparasitic Orobanche
(Orobanchaceae) and related genera. Am. J. Bot.
91(13): 439-448.

Sicréska J. T. 1976. Flora segetalna Kotliny Szczercowskiej
(Widawskiej). Zesz. Nauk. UL, ser. II, 8: 31-61.

SpriBILLE F. 1888. Verzeichnis der in den Kreisen Inowrazlaw
und Strelno bisher beobachteten Gefélipflanzen nebst
Standortsangaben. Jahresbericht des Koniglichen
Gymnasiums zu Inowrazlaw 25: 1-41.

Szczotkowski P. 1988. Flora synantropijna portéw rzecznych
Gornej Odry. Gliwice, Kozle, Opole. Muzeum Slaska
Opolskiego, Opole.

SzeLAG Z. 1997. Uzupetnienia do flory Niecki Nidzianskie;j.
Fragm. Flor. Geobot. Polonica 4: 33-37.

SzwaGrzyK J. 1987. Flora naczyniowa Niecki Nidzianskiej.
In: A. S. Kieczkowskr (ed.). Warto$ci $rodowiska
przyrodniczego Niecki Nidzianskiej i zagadnienia
jego ochrony. Cz¢$¢ 2. Studia Osrodka Dokumentacji
Fizjograficznej 15: 17-91.

TervokHIN E. S., ScHiBAkova G. V., SERAFIMOVICH N. B. &
Kravcova T. 1. 1993. Opredelitel’ zarazichovych flory
SSSR (s atlasom plodov i semjan). Determinator of
broomrapes of the USSR flora (with atlas of fruits and
seeds). 124 pp. Nauka, Sankt-Peterburg.

Tokarska-Guzik B. 1999. Atlas rozmieszczenia roslin naczy-
niowych w Jaworznie (Wyzyna Slaska). Prace Bot.
UJ 34: 9-292.



Towrasz K. 2006. Flora ro$lin naczyniowych Ptaskowyzu
Proszowickiego (Wyzyna Matopolska). Prace Bot.
39: 1-302.

Towrasz K. & Kotaxska M. 2001. Endangered and threatened
vascular plants in the Proszowice Plateau (Matopolska
Upland, southern Poland). Nature Conserv. 58: 69-81.

UnricH H., Pusch J. & BartrEL K. J. 1995. Die Sommer-
wurzarten Europas: Gattung Orobanche. 235 pp.
Westarp-Wiss., Magdeburg.

UecHtriTz R. 1877. Die wichtigen Ergebnisse der Erforschung
der schlesischen Phanerogamenflora im Jahre 1877.
Jahres-Bericht Schles. Ges. Vaterl. Cult., Breslau.

UecHTrITZ R. 1886. Resultate der Durchforschung der
schlesischen Phanerogammenflora im Jahre 1885,
Jahres-Bericht Schles. Ges. Vaterl. Cult., Breslau,
63:216-276.

Ursisz A. 2004a. Konspekt flory roslin naczyniowych
Wyzyny Krakowsko-Czgstochowskiej. Prace Nauk.
Uniw. Slaskiego w Katowicach 2240: 1-285.

UrBisz A. 2004b. Atlas rozmieszczenia roslin naczyniowych
na Wyzynie Krakowsko-Czg¢stochowskiej. 397 pp.
Centrum Dziedzictwa Przyrody Goérnego Slaska,
Katowice.

Wacker K. 1862. Uebersicht der Phanerogamenflora von
Kulm. I und II. Nebst Nachtridgen. Programm der
Realschule bezw. hoheren Biirgerschule zu Kulm
(1861-1862).

WEIss-ScHNEEWEISS H., GREILHUBER J. & ScHNEEWEISS G.
M. 2006. Genome size evolution in holoparasitic
Orobanche (Orobanchaceae) and related genera. Am.
J. Bot. 93(1): 148-156.

WimMER F. 1841. Flora von Schlesien preussischen und dster-
reichischen Anteils oder oberen Oder- und Wiechsel-
Quellen-Giebiet. 695 pp. Verlag von Ferdinand Hirt,
Breslau.

Biodiv. Res. Conserv. 34: 17-39, 2014

WimmeR F. 1869. Flora von Schlesien. 264 pp. Ferdinand
Hirt, Breslau.

Zaiac A. 1978. Zalozenia metodyczne “Atlasu rozmieszcze-
nia roslin naczyniowych w Polsce”. Wiad. Bot. 22(3):
145-155.

Zaiac M. & Zasac A. 1998. Czerwona lista ro$lin naczynio-
wych bylego wojewodztwa krakowskiego. Ochr.
Przyr. 55: 25-35.

Zaiac A. & Zaiac M. (eds.). 2001. Distribution Atlas of
Vascular Plants in Poland. xii+714 pp. Edited by Labo-
ratory of Computer Chorology, Institute of Botany,
Jagiellonian University, Cracow.

ZAzvorkaA J. 1997. Orobanchaceae Vent. Zarazovité. In:
K. GoriAsovA (ed.). Flora Slovenska 5(2): 460-529.
VEDA, Bratislava.

ZAzvorkA J. 2000. Orobanchaceae — zarazovité. In: B.
Stavik (ed.). Kvétena Ceské Republiky 6: 477-513,
Academia, Praha.

ZEMANEK B. 1981. Rosliny naczyniowe Gor Stonnych (polskie
Karpaty Wschodnie). Prace Bot. 8: 35-124.

ZEMANEK B. 1989. Ro$liny naczyniowe Bieszczaddw Niskich
i Otrytu (Polskie Karpaty Wschodnie). Zesz. Nauk.
UJ, Prace Bot. 20: 1-185.

ZEMANEK B. & Winnickr T. 1999. Rosliny naczyniowe
Bieszczadzkiego Parku Narodowego. Monografie
Bieszczadzkie 3: 1-249.

Zukowskl W. & Jackow1ak B. 1995. List of endangered and
threatened vascular plants in Western Pomerania and
Wielkopolska (Great Poland). In: W. Zukowski & B.
Jackowiak (eds.). Endangered and threatened vascu-
lar plants of Western Pomerania and Wielkopolska.
Publications of the Department of Plant Taxonomy of
the Adam Mickiewicz University in Poznan 3: 9-96.
Bogucki Wyd. Nauk., Poznan.

29



30

Renata Piwowarczyk & Lukasz Krajewski Orobanche lutea Baumg. (Orobanchaceae) in Poland: revised distribution, taxonomy...

Appendix 1. List of localities of Orobanche lutea in Poland

Symbols and abbreviations: app. — approximately, ATPOL — Distribution Atlas of Vascular Plants in Poland database, com. —
commune, DG — Dabrowa Gornicza, distr. — district, exp. — exposure, leg. — collected by, n. — near, phot. — photography, res. —
reserve, US — University of Silesia database, v. — valley, xer. gras. — xerothermic grassland; vid. — seen by, ? — doubtful locality.

AC: 21 — Zaton Dolna, Radun state farm, Chojna Odrzanska distr., leg. K. Rostanski, 27.06.1958 (KTU, 41266), xer. gras.,
wasteland, margins of a xer. oak forest, (<15), 53°00°11.2”N, 14°15°41.7”E, 32 m, 52°59°59.6”N, 14°15’31.7”E, 46 m, vid.
R. Piwowarczyk, 24.06.2009 (Schulz 1919); 30 — Bielinek, leg. R. Schulz 1914-1925 (B), (Schulz 1916, 1919; Hueck 1927,
Libbert 1932; Celinski & Filipek 1958); slopes in a grassland community n. old brickyard, 500 m E of last buildings in
Bielinek village on the Oder, leg. F. Celinski, M. Filipek (KRAM, 494809); Bielinek res. on the Oder, leg. Exc.Inst.Bot.U.P,,
06.1952 (POZ); vid. R. Piwowarczyk, 07.09.2007; 66 — Lupowo n. Gorzow Wielkopolski, xer. gras. and scrub, escarpments
of old railway tracks, 52°42°41.6”N, 15°08°49.9”’E, 47 m, vid. R. Piwowarczyk, 25.06.2010, (var. buekiana); 68 — Gorki n.
Gorzéw Wielkopolski, 52°43°50.7”N, 15°22°18.48”E, vid. E. Szczg$niak, 09.06.2001, phot.; 83 — Oweczary, xer. gras.,
Potentillo-Stipetum capillatae, Cirsio-Brachypodion pinnati, 52°28°29.5”N; 14°38°43.0”E, 44 m, (<40), vid. R. Piwowarczyk,
25.06.2009; BD: 83 — Szczyglice n. Gtogow, Wzgorza Dalkowskie hills, sun-exposed slope, on Medicago lupulina, leg. E.
Koziol, 20.06.1979 (WRSL, 93919); Szczyglice, on a sun-exposed slope SE of Szczyglice in a gras. of the alliance Koelerion
glaucae, leg. E. Koziot, 21.05.2004 (HAL, 242805); Turéow n. Glogéw, Wzgorza Dalkowskie hills, sun-exposed slope SE of
Turow, leg. E. Koziot, 03.07.1990 (WRSL, 97625); BE: 16 — Stary Wolow, sandy hill, leg. Z. Glowacki, 21.09.1955 (KRAM,
494778, 494779), 30.06.1963 (WRSL, 31629), 23.06.1970 (KRA, 70735; KRAM, 211446; LOD, 154404; WRSL, 41705;
LBL, LE, POZ, TRN); sandy hill W of Stary Wotow, peak, on M. falcata, xer. hill, leg. E. Koziot, 08.06.1970, 23.06.1970,
10.06.1973 (WRSL, 32269, 38791, 74916, 93124); 17 — Grodki (Grédek) n. Strupin, Wotdéw distr. [Grottke geg. Stroppen]
(Fiek 1881, Schube 1903), hill E of the village border, leg. Z. Glowacki, 02.07.1965 (WRSL, 31630); thermophilous fringe
community on the margin of a pine forest, n. a gravel pit (<15), 51°23°01,7”N, 16°47°41,5”E, 173 m, vid. R. Piwowarczyk,
16.07.2011; 77 — Jordanéw Slaski [Breslau: Augsenburg and Kupferberg at Jordansmiihl], Miedzianka [Jordansmiihle], leg.
R. Uechtritz, 12.06.1853 (WA, 36735), leg. Heuser, 06.1854 (GLM, 138797), leg. B. Stein, 10.06.1868 (GLM, 149859); 98
— Gora Miedzianka hill, Dankowice close to Niemcza [Kupferberg bei Dankowitz vor Nimptsch], (Wimmer 1841 after
Wichura; Wimmer 1869; Fiek 1881, Schube 1903), leg. H. Kivula, 02.07.1888 (GLM, 28665); CD: 27 — Konin, calcareous-
clay hill, leg. Ciernia, 06.1974 (LOD, 154402); CE: 90 — Przeworno [Prieborner Marmorbruch] (Fiek 1881, Schube 1903); in
a quarry, E of the excavation pit, leg. K. Pender, 06.07.1984 (WRSL, 71163); 95 — Opole [Oppeln], leg. Rakete (GLM,
106749); CF: 05 — Groszowice n. Opole, leg. Bialucha, 06.1925 (OPOL, P/843); 15 — between Chorula and Malnia, xer. gras.,
(<20), 50°31°21.2”N, 17°58°09.9”E, 165 m, vid. R. Piwowarczyk, 21.07.2011, [Grose Strehlitz: Chorulla] (Schube 1930;
Nowak et al. 2000, unpubl., US); Malnia, xer. gras., 50°31°20.3”N, 17°58°13.3”E, 172 m, vid. R. Piwowarczyk, 21.07.2011,
(Nowak & Nowak 2002); 16 — Kamionek [KI.-Stein] (Fiek 1881, Schube 1903), fallows close to airport (Nowak & Nowak
2002), Kamionek, xer. gras., fallows, (>100), 50°31°04.3”N, 18°03°30.8”E, 180 m, vid. R. Piwowarczyk, 22.07.2011; Gogolin,
an feldrainen, leg. Kunisch, 07.06.1894 (B; LE; WA, 38719); (Engler 1869, unpubl., US; Fiek 1881, Schube 1903); Gogolin-
Podbor, roadside on the N margin of the quarry, on the margin of scrub with Prunus spinosa (>10),50°30°07.9”N, 18°02°10.3”E,
196 m, vid. R. Piwowarczyk, 22.07.2011; Kamien Slaski, xer. gras., (<40), 50°32°20.9”N, 18°04°04.3”E, 197 m, vid. R.
Piwowarczyk, 22.07.2011, (Wimmer 1841 after Grabowski 1833; Wimmer 1869; Nowak & Nowak 2002); DC: 73 — Kulin
res. n. Wloctawek, Vistula embankment n. Stary Kulin, (var. buekiana), leg. R. Kobendza, 17.06.1911 (WA, 018920=28445),
ravine slopes, (var. buekiana), leg. M. Kobendza, 05. and 06.1916 (WA, 018862=28446), xer. slope, leg. R. Markowski,
20.05.1979 (UGDA 01/05); Vistula v. slope, leg. M. Ceynowa, 04.06.1966, 07.07.1962, 06.06.1967 (TRN); Szpetal res.,
Wioctawek forest inspectorate, sun-exposed slope, leg. A. Kawecka, 06.06.1973 (BIL, 70084); xer. gras. E of Kulin res.,
(<30), 52°39°50.3”N, 19°08°13.8”E, 71 m, vid. R. Piwowarczyk, 08.07.2010, (15), vid. I. Dembicz, L. Kozub, 11.2013; DE:
11 — Majaczewice, Sieradz distr., border between a gras. and M. sativa cultivation, leg. J.T. Sicinski, 10.06.1968 (LOD,
154403), (Sicinski 1976); Winnica res., Burzenin distr., thermophilous gras., leg. M. Kurzac, 04.06.2010 (LOD, 155099), xer.
gras., 51°26°13.8”N, 18°50°00”E, vid. P. Niedzwiedzki, 22.05.2011; 59 — Brzostek-Policzko, hill 267 m, between Jablonna
and Brzostek, xer. gras., leg. M. Kurzac, 14.06.2010 (LOD, 154945); 59/69 — Murawy Dobromierskie res. n. Dobromierz, xer.
gras. and scrubs, former excavation pits, (<200), 51°00°31.4”N, 19°55’15”E, 288 m, 51°00°33.9”N, 19°55°16.9”E, 307 m,
51°00°34.9”N, 19°54°37.2”E, 273 m, leg. R. Piwowarczyk, 04.06.2008 (KTC), [Murawy Dobromierskie], leg. P. Niedzwiedzki,
09.06.2006 (LOD, 154347), leg. D. Wotkowycki, 01.06.2010 (0613, D. Wotkowycki private herbarium), [Dobromierz]
(Btaszezyk 1959, Szwagrzyk 1987, Piwowarczyk 2012a); 83 — Czgstochowa-Ostatni Grosz, in fields, sown fields, forest
margin, leg. F. Karo 1865, 26.07.1874, 18.06.1877, 20.06.1875, 24.06.1875, 26.06.1879 (B, WA, 018915=28448,
018912=28439, 018919=28438, 018917=28437, 018914=28447), (Rostafinski 1871, Karo 1881); 84 — Olsztyn, sown fields,
leg. F. Karo, 07.1877 (WA, 018921=28453, 018916=28452); Olsztyn n. Czgstochowa, leg. B. Gajos-Kedzierska, 20.05.19??
(KRA, 0121728); Mstow SE, xer. gras. and thermophilous scrub on the margin of an oak forest, (>200), 50°49°03.8”N,
19°17°55.2”E, 277 m, leg. R. Piwowarczyk, 04.06.2008 (KTC); Jaskrow, Czgstochowa distr., Babiak hill vel Maty Dot, xer.
gras. on a calcareous hill, leg. J. Herezniak, 17.07.1984 (LOD, 082992); Przymitowice, Olsztyn distr., midfield scrub, leg.
J. Herezniak, 23.05.1986 (LOD, 154397) (Urbisz 2004a); 94 — Skrajnica, Dolny Ostréwek hill, Olsztyn distr., limestone
quarry, leg. J. Herezniak, 21.08.1986 (LOD, 154396), (Herezniak et. al. 2001, Urbisz 2004a); Choron, Poraj distr., dry
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calcareous hill, leg. W. Duda, 29.06.1985 (KTU); 95 — Sosnowa Gora, Ztoty Potok SW, Janow distr., abandoned agricultural
cultivation, leg. J. Herezniak, 10.06.1988 (LOD, 154398, 154401), (Herezniak et al. 2001); forest margin by the Siedlec-
Ostreznik road, Ztoty Potok forest inspectorate, Dabrowa forest distr., section 252 g, leg. J. Herezniak, 18.07.1988 (LOD,
154400), (Herezniak et al. 2001); 96 — Ztoty Potok SEE, Gora Krzemionka, xer. gras., (<50) 50°42°15”N, 19°26°30.3”E, 308
m, leg. R. Piwowarczyk, 04.06.2008 (KTC); Trzebnidéw, Niegowa distr., psammophilous gras., leg. D. Kasparek, 1983 (KTU,
37330); DF: 03 — Wozniki SE, Coglowa Gora, hill 355 above Wozniki-Cynkow road, xer. gras., roadsides, (150), 50°35°13”N,
19°04°05”E, 50°34°55”N, 19°04°01”E, 340-350 m, leg. L. Krajewski, 28.07.2011 (KTC, also monstrous shoot) [Woischnik:
am Zogelberge] (Uechtritz 1886, Schube 1903, 1919), xer. gras. leg. A. Sendek, 21.06.1974 (KRA, 0138563; KTU, 10551),
(Celinski et al. 1976 as O. caryophyllacea); Wozniki E, roadside of yellow trail to Gniazdéw, NW slope of hill 359 (highest
peak of the Coglowa massif), (15), 50°35°14,1”N, 19°04°39”E, 355 m, vid. L. Krajewski, 28.07.2011 [Woischnik: Quartberg]
(Schube 1903); 04 — Rzeniszow-Swinica, hill 331, Myszkéw distr., xer. gras. on old limestone quarries, fallows, W, SW, S
exp., (90), 50°34°57”N, 19°09°20”E, 320-330 m, leg. L. Krajewski, 28.07.2011 (KTC) (Babczynska-Sendek 2005 as
0. elatior); 05 — Zarki NW, roadsides of Zarecka Droga, (25), 50°38°26”N, 19°21°06”E, 352 m, vid. P. Kmiecik, L. Krajewski,
T. Swieciak, 16.11.2008; Gora Wiodowska (hill 410), Zawiercie distr., W slopes, gras. on roadsides, (<100), 50°34’36”N,
19°25°16”E, 390 m, leg. L. Krajewski, 07.09.2011 (KTC); 14 — Markowice SW, Myszkéw distr., fallows, S exp., (25),
50°33’17”N, 19°09°36”E, 355 m, 50°33”12”N, 19°10°02”E, 365 m, leg. L.. Krajewski, 28.07.2011 (KTC); Brudzowice W, hill
368 m, gras. on fallows and field baulks, W exp., S, (30), 50°30°15”N, 19°10°37”E; 50°30°11”N, 19°11°04”E, 340-365 m, leg.
L. Krajewski, 23.07.2011 (KTC); Krusin N, Myszkow distr., calcareous xer. gras. on old limestone quarries, SW exp., (very
rare), 50°33°37,5”N, 19°08°36”E, 355 m, leg. L. Krajewski, 28.07.2011 (KTC); Dziewki SW, W of a large dolomite quarry,
xer. gras., S exp., (25), 50°30°04”N, 19°12°27”E, 340-345 m, vid. L. Krajewski, T. Swigciak, 24.06.2012; 15 — Skatka N, hill
Skatka, Zawiercie distr., xer. gras. and scrubs, SW exp. (25, mixed with O. kochii), 50°32°04”N, 19°24°03”E, 375-387 m, vid.
T. Swigciak 2010, vid. . Krajewski, 26.10.2014, phot.; 16 — Wiodowice E, hill 391, rocky gras., W exp., (1 young shoot),
50°33°04”N, 19°28°17”E, 390 m, vid. L. Krajewski 29.05.2013, phot.; 23 — Géra Siewierska S/Strzyzowice N, Rowna Gora
(hill 390), xer. gras. (>10), 50°23°42.3”N, 19°04°50.7”E, 370 m, [Krzasek] leg. R. Piwowarczyk, 05.06.2008 (KTC), E slope,
(5),50°23°44”N, 19°05°05”E, 380 m, vid. L.. Krajewski 06.08.2012, phot., (Nowak 1999); Strzyzowice N, Krzasek (hill 372),
xer. gras. slopes above road 913 Bedzin-Pyrzowice, leg. T. Nowak, 26.05.2009 (KTC), Adonido-Brachypodietum pinnati, (15,
mixed with O. kochii), 50°23°37.3”N, 19°04°19”E vid. L. Krajewski 10.09.2010, phot., (Nowak 1999); between Dabie Dolne
and Golasza Dolna, xer. gras., (2 populations: >200, >500), 50°24°27.7”N, 19°08°04.6”’E, 328 m, 50°24°24.6”N, 19°07°48.4E,
344 m, leg. R. Piwowarczyk, 05.06.2008 (KTC) [Dabie Dolne and Dabie Doliny] (Nowak 1997, unpubl., US; Nowak 1999);
24 — Toporowice, Ostra Goéra (hill 351), xer. gras., fringes of termophilous scrub, (<20), 50°25’37”N, 19°09°06.2”’E, 334 m,
leg. R. Piwowarczyk, 05.06.2008 (KTC), calcarcous gras., S, SE exp., (15, mixed with much more numerous O. kochii),
50°25°36”N, 19°09°06”E, 330-340 m, leg. .. Krajewski, 25.09.2009 (KTC, also f. podantha), (Babczynska-Sendek 1993,
unpubl., US; Nowak 1999); Podskale NW, hill 317, fallows, gras., 50°25°25”N, 19°13’12”E, 305-315 m, (20, 150), vid. L.
Krajewski 2009-2011, 2013, leg. L. Krajewski 13.06.2011 (KTC), phot.; DG, Podwarpie SE, 50 m E of field route climbing
on hill, xer. gras., S exp., (very rare), 50°25°03.6”N, 19°14°13”E, 300 m, leg. L. Krajewski, 17.07.2011, phot. (KTC); DG-
Trzebiestawice N, hill 344, gras. with Cerinthe minor close to old quarries, overgrown by Solidago, S exp., (15, 4, 0), 340 m,
vid. L. Krajewski 2009, 2011, not found in 2012 [Trzebiestawice] (Babczynska-Sendek 1994, unpubl., US; Babczynska-
Sendek 2005); DG, Trzebiestawice S, E roadside under large Populus tree (ca 10 in one clump), 50°25°22”N, 19°15°07”E,
320 m, leg. L. Krajewski, 02.08.2009 (KTC), (7, sparse), vid. L. Krajewski, 01.09.2013, phot. (checked, but not present 2010-
2012); DG, Ujejsce-Podbuczyny N, E roadside with Libanotis and Medicago (25, close to locality of O. bartlingii), 50°24°44”N,
19°15°07”E, 302 m, leg. L. Krajewski, 01.08.2009 (KTC), phot., not found later; DG, Ujejsce NE, hill 335 (Podrowce),
calcareous gras., W, SW, S exp., (500), 50°24° 12N, 19°15°09”E, 320-335 m, vid. L. Krajewski 2009-2011, phot.; DG, Ujejsce
E, Chendowka hill, calcareous xer. gras., SW slopes, (600, 90), 50°23°31”N, 19°14°45”E, 320-330 m, vid. L. Krajewski 2009-
2010, 17.07.2011, phot. [DG-Ujejsce] (Nowak 1999); DG-Ujejsce SE, limestone quarry S of Ujejsce-Wygietzoéw road, (>500),
50°23°18”N, 19°14°45”E, 330 m, leg. L. Krajewski, 14.08.2009 (KTC); DG-Ujejsce SE, between Goéra Panska hill and old
limestone quarry S of Gruszeckiego street, calcareous gras. on fallow rendzinas (>250), 50°23°13.5”N, 19°14°51.5”E, 330 m,
leg. L. Krajewski, 27.06.2010 (KTC, specimen extremely large — 75 cm, host M. sativa); DG, Ujejsce, close to the Recki Las
forest, S roadside with a small sand excavation, (5), 50°24°09”N, 19°16°04.5”E, 328 m, vid. L. Krajewski 2009 (not found
later, close to O. elatior site); DG, Wygietzow N, very sparsely along field roads, on roadsides, xer. gras., fallows, S and SW
slopes of hill 374, (250), 50°23°13”N, 19°16°24”E; 50°23’18”N, 19°16’05”E; 50°23°23”N, 19°16°20”E; 50°23’49”N,
19°16°26”E; 50°23°42”N, 19°16°46”E, 320-370 m, vid. L. Krajewski 2009-2013, phot. [Zabkowice-Wygietzow] (Nowak
1999); 25 — Wysoka n. Lazy, summit of a large jurassic monadnock, close to a stone tower above limestone quarry, calcareous
rocky gras., 50°25°37”N, 19°21°19”E, 370 m, (2, 60), vid. L. Krajewski 2009, 29.05.2011, phot.; between Chruszczobrdd and
DG-Sikorka, xer. gras., leg. T. Nowak, 04.06.1992 (KTU, 99022) (Nowak 1999); Chruszczobr6éd-Kamionki, overgrowing old
limestone quarries, W, SW exp., (60), 50°24°36”N, 19°18’03”E, 350 m, vid. L. Krajewski 2009, phot. (Babczynska-Sendek
1996, unpubl., US; Babczynska-Sendek 2005); Chruszczobréd S, Gawrondow/DG, Tucznawa-Bugaj, overgrowing xer. gras.,
E exp., (2), 50°23°51”N, 19°18°14”E, 342 m, vid. L. Krajewski, 28.10.2009, not found later; Niegowonice W, Géra Lipowa
(hill 411), xer. gras., exp. S, N, (100), 390-410 m, leg. £.. Krajewski, 18.09.2009 (KTC, also monstrous shoot), phot., leg. A.
Sendek, 27.06.1987 (KRA, 0139869) [Lipowa Goérka] (Urbisz 2004a); Niegowonice N, Snopkowa Skata [rocks NE Cmentarna
street], xer. gras. and scrub, (<1000), hosts M. falcata and M. sativa, 50°23°51.5”"N, 19°24°52.3”E, 387 m, leg. R. Piwowarczyk,
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04.06.2008 (KTC); Niegowonice N, Gora Wawrzynowa (hill 418 above cliff of limestone quarry), Origano-Brachypodietum
pinnati, W exp., (200), 50°24°01”N, 19°24°41”E, 400-410 m, vid. L. Krajewski 2009, phot.; 26 — Zawiercie-Bzow, xer. gras.
at the foot of Skata Rzedowa rock, (<500), vid. R. Piwowarczyk 2010-2013 (Piwowarczyk 2012¢), (50, 500), vid. L. Krajewski
26.11.2009 (also f. podantha), 15.07.2010, 26.06.2011, phot.; Zawiercie-Bzow, xer. gras. above stone-pit, roadsides of the
road to Zuzanka, fallows, (<500), 50°28°15,44”N, 19°31°23,98”E, vid. R. Piwowarczyk 2013, Bzow SE, roadsides and
fallows above large limestone quarry (150), vid. L. Krajewski 2009-2011, phot.; Niegowonice, Zawiercie distr., calcareous
grasslands, leg. K. Jedrzejko, 20.06.1974 (KTU, 10548), (Celinski et al. 1978/79, as O. caryophyllacea); Niegowonice NE,
along the road to Ogrodzieniec, between Niegowonice and Kromotowiec rocks, roadsides, rocks, xer. gras., scrubs, (750),
360-420 m, vid. L. Krajewski 2009, 26.06.2011, phot.; Niegowoniczki/Niegowonice E, N of village border sign (20),
50°23°09”N, 19°26°21”E, 362 m, rendzina fallows, leg. L. Krajewski, 02.10.2009 (KTC), [between Niegowonice and
Grabowa] (Urbisz 2004a); Grabowa E, Wierzgory (hill 423), SE part, xer. gras. (700), 50°23°22”N, 19°28°28”E, 360-405 m,
leg. L. Krajewski, 02.10.2009 (KTC), [Grabowa] (Urbisz 2004a); Grabowa NW, hill 412, xer. gras. (80), 50°23°52”N,
19°27°06”E, 405-410 m, leg. L. Krajewski, 02.10.2009 (KTC), Geranion sanguinei, 50°23°42.8”N, 19°26°48.3”E, 420 m,
leg. L. Krajewski, 02.10.2009 (KTC, f. podantha); Hutki-Kanki S, roadsides of red marked “Szwajcaria Zagl¢biowska® Trail*,
(20), 50°24°17”N, 19°29°34”E, 365 m, vid. L. Krajewski, 22.04.2014, phot.; 27 — between Ryczoéwek and Kwasniow Gorny,
Grabowki, vid. D. Oruba 2009, 2013, phot.; 29 — Biata Goéra res. n. Tunel, xer. gras. and wastelands (<150), 50°26°37,2”N,
19°58°07”E, 382 m, leg. R. Piwowarczyk, 16.06.2006 (KTC), E part of the res. and adjacent fields and fallows, belt of
grasslands and scrubs in forest sec. no. 132 (Szelag 1997; Binkiewicz 2009); Klonéw n. Miechéw, in a steppe res., Inuletum
ensifoliae association, leg. A. Jasiewicz, 20.06.1953 (KRAM, 414022); Tunel, edge of arable field, leg. D. Wotkowycki,
02.08.2010 (6447, D. Wotkowycki, private herbarium); NEE of Kepie village, xer. gras. n. the railway line (<50), 50°27°37”,
19°57°49”E, 345 m, vid. B. Binkiewicz, 19.08.2005; 32 — Wojkowice, Kamyce W above boundary with Bobrowniki,
calcareous fallow with numerous Solidago sp. (17 in one clump), 50°22°14”N, 18°59°15”E, leg. L. Krajewski, 03.06.2011
(KTC); 33 — Czeladz, gras. in Madera, host Medicago sp., leg. P. Wasowicz, 13.07.2004 (KTU, 99020); Czeladz-Madera,
calcareous gras. around a small limestone quarry, SW exp., (150), 50°19°39”N, 19°03°’41”E, leg. L. Krajewski, 04.06.2011
(KTC); 34 — Bedzin, Warpie-Wschod, hill 301, sparse in overgrowing gras. on S slopes, old limestone quarries, (200),
50°18’50”N, 19°09°22”E; 50°18°58”N, 19°09’13”E; 50°18°45”N, 19°09°36”E, 265-300 m, leg. L.. Krajewski, 05.10.2009
(KTC, also 3 shoots of f. podantha); Sosnowiec, Srodula Dolna, ruderal sites in an old limestone quarry, strongly overgrowing
Populus tremula and Solidago (25), 50°18’15”N, 19°08°52”E, 275 m, leg. L. Krajewski, 05.10.2009 (KTC); DG, Ujejsce-
Podlesie, sandpit KuzZnica Warezynska, SW of Kryniczna street, xer. gras., Betula scrubs, wastelands, dumps, (>50),
50°23°16,2”N, 19°13°14,2”E, 280 m, leg. R. Piwowarczyk, 04.06.2008 (KTC), calcareous sands, scrubs, (20), vid. L.
Krajewski 2011, phot.; DG, Panska Géra hill, Ujejsce/Zabkowice, xer. gras. on a summit, old quarry, roadsides (>1000),
50°23°02”N, 19°14°48”E; 50°23°03.5”N, 19°14°48”E, 320-335 m, leg. L. Krajewski, 14.08.2009, 17.07.2011 (KTC); DG-
Zabkowice E, roadsides, old limestone quarry N Gorzysta street (>1000), 50°22°20”N, 19°16°46”E, 320-340 m, leg. L.
Krajewski, 15.08.2009 (KTC); DG, SE of Zabkowice, S of Gorzysta street, quarries, ruderal sites on an old sodium heap,
(1000) 50°22°06”N, 19°16’48”E, leg. L.. Krajewski, 12.09.2009, 13.09.2009 (KTC, also f. podantha), vid. L. Bernacki, L.
Krajewski, T. Nowak, 27.05.2011, phot., vid. R. Piwowarczyk 11.05.2011; DG, Gotondg, lawn close to railway station, (1),
50°20°37”N, 19°13°420”E, 280 m, vid. L. Krajewski, 29.05.2014, phot.; DG, Gotondg, Mata Géra Gotonoska hill, calcareous
xer. gras. (80, 120, 50; mixed with O. elatior and O. kochii), 50°20°04”N, 19°14°30”E, 50°20°06”N, 19°14°22”E, 50°20°05”N,
19°14°34”E, 325-335 m, leg. L. Krajewski, 04.08.2009 (KTC), vid. L. Krajewski 1998, 2007, 2009-2013, phot.; DG-Tworzen,
Huta Katowice NW, roadside of Rozdzienskiego street, close to a bus stop, ruderal sites, (120, 40), 50°21°17”N, 19°15°55”E,
298 m, leg. L. Krajewski, 08.08.2009 (KTC, var. buekiana), vid. L. Krajewski 2010-2013, phot.; 35 — DG-Tucznawa, field
road, leg. R. Sumara, 11.06.1974 (KTU, 10558), Tucznawa S, Trakt Siewierski, Pod Gorami, field roadsides with xer. gras.,
(10, 25), 340-360 m, vid. L. Krajewski 2009, 4.01.2014, phot.; DG, Tucznawa-Smardz, hill 330, gras. around summit
shrubbery (50), 50°23°00”N, 19°18’15”E, 330 m, leg. L. Krajewski, 15.08.2009 (KTC); DG, gras., leg. S. Barwicka,
10.07.1999 (KTU, 99078); DG-Zabkowice, close to a stone-pit, xer. gras., leg. T. Nowak, 18.06.1992 (KRA, 0307928; KTU,
99019), around large dolomite-quarry, Kamionka hill, xer. gras., roadsides, thermophilous fringes, (>1000, sometimes with
O. kochii), 50°22°20”N, 19°17°57”E; 50°22°07”N, 19°17°28”E, 335-360 m, vid. L. Krajewski 2008-2013, phot., (Nowak
1999); DG, Starosiedle, midforest Lady quarry, thermophilous scrubs, (2, 25), vid. L. Krajewski 2009, 04.12.2013, phot.,
(Nowak 1999); DG-Losien, around two planned water reservoirs, one unfinished, xer. gras. roadsides, ruderal areas (600),
50°21°29”N, 19°18°49”E, 355 m, leg. L. Krajewski, 07.08.2009 (KTC), phot.; DG, SW of dam in Losien, roadside (25),
50°21°29”N, 19°18°25”E, 355 m, leg. L. Krajewski, 08.08.2009 (KTC); DG, Losien W, shady roadside in young forest, (20),
50°21°14”N, 19°18°22”E, 350 m, leg. L. Krajewski, 16.07.2009 (KTC, f. podantha), phot.; DG, Losien N, hill 390, fallows,
xer. gras., SW, S, E exp., mostly on the E slope in a clearing under power line, (250), 50°21°22”N, 19°20°09”E, 365-390 m,
vid. L. Krajewski 2008-2011, [Losien, hill to L.gka] (Nowak 1997, unpubl., US; Nowak 1999); DG-Losien N, roadside close
to cemetery (30, 10), 50°21°19”N, 19°20°23”E, 365 m, leg. L. Krajewski, 15.08.2009 (KTC), vid. L. Krajewski 06.09.2013;
DG-Losien SE, Orna street, midshadow roadside of a forest road, in a clearing under power line (15), 50°20°53”N, 19°20°24”E,
355 m, leg. L. Krajewski, 06.08.2009 (KTC); DG-Losien SW, n. waterworks, old fallows, (25), 50°20°59”N, 19°18’46”E, 363
m, vid. L. Krajewski 2009, 2012; DG, 1 km Losien S, xer. and calamine gras., roadsides, (90), 50°20°29”N, 19°19°26”E,
50°20°30.7”N, 19°19°24”E, 340-355 m, leg. L. Krajewski, 06.08.2009 (KTC); DG-Losien, Trakt Siewierski medieval route,
roadsides N of village (200), 50°21°18”N, 19°19’37”E, 365 m, leg. L. Krajewski, 07.08.2009 (KTC), vid. L. Bernacki, L.
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Krajewski, T. Nowak, 27.05.2011, (15) 50°21°26”N, 19°19°3”E, 372 m, vid. L. Krajewski 2010, 06.09.2013; DG, Zagrabie
W, roadside of Trakt Siewierski, (5), 50°21°48”N, 19°19°24”E, 372 m, vid. L. Krajewski 16.06.2011; DG, Leka NW, hill 361
(Losy), thermophilous shrubs (very rare, mixed with O. elatior s.1.), 50°22°11”N, 19°20°01”E, leg. L. Krajewski, 15.06.2011
(KTC), vid. L. Krajewski 06.09.2013; DG, t¢ka E, roadsides, along railway tracks, initial gras. on fallow rendzinas, together
with numerous O. bartlingii, (90), 50°21°25”N, 19°22°14”E, 320-350 m, leg. L.. Krajewski, 07.08.2009 (KTC), (500), vid. L..
Krajewski 26.06.2011; DG, Okradzionow W, along railway lines, roadsides, gras., fallows (>1000), 50°19°59”N, 19°22°10”E,
325-340 m, leg. L. Krajewski, 06.08.2009 (KTC), [DG-Okradzionow, central part] (Nowak 1997, unpubl., US; Nowak 1999);
DG, Strzemieszyce Wielkie, Srocza Gora (hill 330), scrubs, overgrowing calcareous gras., (10), 50°18’50”N, 19°17°36”E,
305 m, 50°19°01”N, 19°17°51”E, 330 m, vid. L. Krajewski 06.2008, not found later; DG-Strzemieszyce Wielkie, N of
Strzemieszycka street, calcareous gras. with Libanotis and Medicago, (50), 50°18°34”N, 19°18°01”E, 50°18’37”N,
19°18’48”E, 300-315 m, leg. L. Krajewski, 07.09.2009 (KTC, also monstrous shoots), [DG, Strzemieszyce Wielkie N]
(Nowak 1997, unpubl., US; Nowak 1999); DG, between Strzemieszyce Wielkie and Anna, ruderal areas, leg. L. Krajewski,
06.09.2009 (KTC); DG-Strzemieszyce Male, xer. gras., leg. A. Sendek, 10.08.1976 (KTU, 34395); DG, Strzemieszyce Mate
NE, hill 345, W, SW, S exp., strongly overgrowing calcareous gras., (50), 50°19°55”N, 19°19°27”E, 340-345 m, vid.
L. Krajewski 2009; DG, Strzemieszyce Mate E, hill 335, gras., fallows, shrubs (>1000, mixed with O. picridis), 50°19°27”N,
19°19°34”E, 325-335 m, leg. L. Krajewski, 08.10.2009; DG, abandoned Lipowka village, forest margin, SW exp., (5),
50°19°43.6”N, 19°21°17.7”E, 335 m, vid, L. Krajewski, 2009, [DG, Strzemieszyce, Krakéwka and Lipéwka] (Nowak 1997,
unpubl., US; Nowak 1999); DG, Strzemieszyce Mate-Kawa, xer. gras. overgrowing Libanotis (30), 50°18°50”N, 19°19°19”E,
310-315 m, leg. L. Krajewski, 10.08.2009 (KTC); SE of DG-Towarowa railway station, Strzemieszyce Male E, roadsides with
Libanotis and Medicago, near tracks, xer. and calamine gras., ruderal areas (>1000), 50°19°01”N, 19°19°40”E, 325 m, leg.
L. Krajewski, 10.08.2009 (KTC), [DG, Strzemieszyce Mate] (Nowak 1997, unpubl., US); Stawkoéw, western slopes of Gora
Wielka hill, 50°19°12.8”, 19°21°07.2”E, 348 m, vid. R. Piwowarczyk, 12.07.2007, calamine rocky gras. W of the summit and
W slopes, (500), 50°19°15”N, 19°21°17”E, 345-360 m, vid. L.. Krajewski 2009-2011, (Nowak 1999); DG-Zakawie/Stawkow,
Gieraska Mt. N part [G. Ponorowka], leg. R. Piwowarczyk, 13.07.2007 (KTC), vid. R. Piwowarczyk 11.05.2014; DG,
Strzemieszyce Male-Zakawie E/Stawkow, Gora Gieraska massif, roadsides, calamine gras. (400), 50°18°40”N, 19°20°22”E,
50°18°38”N, 19°20°55”E, 50°18’48”N, 19°20°40”E, 300-340 m, leg. L. Krajewski, 13.08.2009 (KTC); DG, between
Strzemieszyce Mate and Zakawie, old calamine quarries, gras., fallows (100), 50°18°45”N, 19°19’51”E, 315-320 m, leg.
L. Krajewski, 13.08.2009 (KTC); DG, N of Zakawie, N of railway, route along Bobrek stream, roadside shrubs (30),
50°19°12”N, 19°20°20”E, 305 m, leg. L. Krajewski, 08.10.2009 (KTC); DG-Zakawie N, roadside N of railway embankment,
50°19°12.3”N, 19°20°15.2”E, 315 m, leg. L. Krajewski, 17.06.2010 (KTC, large specimen: 73 cm), vid. L. Krajewski
04.07.2011; Stawkéw N, alongside Okradzionow — Zakawie road, roadsides with Libanotis and Medicago, initial gras. in
large railway crosscut, ruderal sites (>1000), 50°19°08”N, 19°22°40”E, 50°19°02”N, 19°20°55”E, 320-330 m, leg.
L. Krajewski, 06.08.2009, 09.08.2009 (KTC), vid. L. Krajewski 04.07.2011; DG-Okradzionéw/Stawkow, roadside of asphalt
road with patches of secondary xer. gras., leg. P. Kauzal, 2006/2007 (KTC, f. podantha); Stawkéw, W Chwaliboskie, roadside,
leg. L. Krajewski, 15.09.2009 (KTC, f. podantha); Bolestaw-Krzykawka W, Gora Kantorstwo (hill above Biala Przemsza
valley), fallows, fringes, (15), 50°18’45”N, 19°24°07”E, 305-320 m, vid. L. Krajewski 17.10.2010; Stawkow-Koziot N,
Geranion sanguinei, ruderal sites, roadsides, fallows, (1000), 50°18°41”N, 19°21°57”E, 320-330 m, vid. L. Krajewski, 2011;
Stawkow W, Laki Koziot, fallows overgrown by Libanotis, (30), 50°18’08”N, 19°21°22”E, 305-315 m, leg. L. Krajewski,
06.09.2009 (KTC), between a road and railway, (15), 50°18°01,5”N, 19°21°33”E, 305 m, vid. L. Bernacki, L.. Krajewski,
T. Nowak, 17.06.2011, [between railway station DG-Wschodnia and Stawkow] (Nowak 1999); Stawkow, Kotdaczka (hill
320), xer. gras. overgrowing Solidago and Libanotis, NW, W, SW, S, E exp., leg. L. Krajewski, 15.09.2009 (KTC, var.
buekiana); Stawkow-Piasek, N roadsides of Katowice-Olkusz route, (15), vid. L. Krajewski 09.07.2011, (Szelag 2000,
unpubl., US); Stawkdéw, Ciotkowizna, roadsides, (25), 50°17°57”N, 19°20°22”E; 300 m, vid. L. Krajewski 02.05.2012;
Podlipie W, roadsides, (100), 50°17°46”N, 19°24°54”E, 320 m, vid. L. Krajewski 2009, 2012; 36 — Chechto N, Klucze distr.,
calcareous gras., roadsides (90), 50°22°43”N, 19°30°40”E, 340-360 m, leg. L.. Krajewski, 25.09.2009 (KTC), (Urbisz 2004a);
Chechto n. Klucze, alfa alfa field close to a crossroads of the small asphalt road to the Blgdéw Desert viewing point and the
road to the village centre, 340 m, leg. W. Bartoszek, M. Wayda, 17.06.2005 (KRA, 0276471, 0276472); Chechto-Pustkowie,
Buczna Gora hill, xer. gras. (25), 50°21°50”N, 19°32’15”E, 350 m, leg. L. Krajewski, 26.09.2009 (KTC); Klucze, Olkusz
distr., scrub, leg. R. Kobendza, 1922 (WA, 018878=28387); between the Olkusz and Biedow Desert, leg. R. Kobendza, 1928
(WA, 018870=28386); Klucze, Czubatka Mt., near yellow route to the Blgdéw Desert, meadow on fallow rendzina, 375 m,
leg. W. Bartoszek and M. Wayda, 17.06.2005 (KRA, 027620, 027621, 027622), summit 382 (Jatowce hill) and gras. on E
slopes, (100), 50°20°09”N, 19°33°06”E, vid. L. Krajewski, 10.07.2011, phot.; Matobadz, Bolestaw distr., S part of hill 372,
fallows, gras., (80), vid. L. Krajewski 17.10.2010, (Nowak 1999); 37 — Knasniéw Dolny S, roadside, (10), 50°22°19.6”N,
19°34°42.8”E, 345 m, vid. L. Krajewski 13.07.2014, phot.; Klucze SE, fallows and sun-exposed hills by rocks, leg. K. Piech,
14.06.1924 (KRAM, 095388; Klucze E, Marglok (hill 405), thermophilous fringe, 50°20°27”N, 19°34°03”E, 370 m, leg. L.
Krajewski, 26.09.2009 (KTC); Klucze E, Dupnica (hill 421), ecotone of calcareous and psammophilous gras. (25), 50°19°59”N,
19°34°19”E, 395 m, leg. L. Krajewski, 26.09.2009 (KTC); Klucze, Bukowica, S-exposed slope, leg. B. Babinska, 03.06.1977
(KRA), Bukowiec rocks, calcareous, rocky gras., roadsides, NW exp., W, SW, S, SE, (>100), 50°19°38”N, 19°33°58”E, 380-
400 m, leg. L. Krajewski, 09.09.2011 (KTC); Klucze SE, 250 m S of Bukowiec, fallows, W exp., 50°19°33”N, 19°33°58”E,
380 m, leg. L. Krajewski, 09.07.2011 (KTC); Bogucin Duzy NW, Olkusz distr., roadside of Olkusz-Klucze road crosscut,
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50°19°20”N, 19°33°39”E, 375 m, leg. L. Krajewski, 10.07.2011 (KTC); between Klucze and Olkusz, SE of Pomorzanskie
Skaty rocks, gras. on fallow rendzinas, NE, W exp., (20), 50°18°26”N, 19°33°27”E; 50°18°20”N, 19°33°30”E, 395-405 m,
leg. L. Krajewski, 10.07.2011 (KTC); Rabsztyn, Olkusz distr., field hummocks, leg. A. Zalewski, 21.07.1893 (WA,
018922=28443), castle hill rocks, leg. A. Sendek (KTU, 32672), (Urbisz 2004a), SE slope, 100 m E of the “Rabsztyn” castle,
gras. with M. falcata and Libanotis (1), vid. L. Krajewski, 10.07.2011, phot.; Cieslin W, Bagna, sandy roadsides, (25),
50°22°19”N, 19°36°25,5”E, 345-350 m, vid. L. Krajewski, 10.09.2013, phot.; 38 — Gotaczewy SW, Stara Wies, fallow
meadow, leg. M. Szewczyk, 09.06.1999 (KRAM, 527021), (Urbisz 2004a); Imbramowice, xer. gras. on the slopes of Diubnia
v., known as ‘Grodzisko’, (>50), 50°18’12,1”N, 19°49°44 5”E, 350 m, 50°18°11,8”N, 19°49°44 3”E, 348 m, vid. R.
Piwowarczyk, 2012, (Gawronski & Szewczyk 1996, unpubl., ATPOL); Glanow S vid. R. Piwowarczyk 30.09.2011, (Urbisz
2004a); 44 — Sosnowiec-Zagorze, hill 324, ruderal areas, scrubs and gras. around limestone quarries, (20, 10), 50°17°46.5”N,
19°11°317E; 50°17°36.5”N, 19°11°55.5”E, leg. L.. Krajewski, 03.09.2009 (KTC), vid. .. Krajewski, P. Kauzal, 15.10.2011;
Sosnowiec-Sielec [Sielce bei Bendzin], leg. G. Schneider, 21.06.1876 (B); Sosnowiec S, Pod Klimontowem (between Sielec
and Klimontow), hill 297, overgrowing old baulkfield close to a patch, SE, E, NE exp., (65), 50°16°17”N, 19°10’18”E, 295
m, leg. L. Krajewski, 26.07.2010 (KTC; very close to/identical with the Schneider’s precedant data); Jaworzno-Szczakowa
NW, sand n. a railway/road crossing, leg. A. Rostanski, 21.09.2007 (KTU, 96755); Jaworzno-Szczakowa N, between a soda
heap and the Maczki-Stara Wie$ road, young scrubs with Populus tremula and Salix, (very rare), 50°14°55”N, 19°16°34”E,
leg. L. Krajewski, 13.08.2010 (KTC), (10), vid. L. Krajewski 12.06.2011, [Jaworzno-Szczakowa] (Chmiel 1993, unpubl.,
US), [Szczakowa] (Tokarska-Guzik 1999 as O. caryophyllacea); Jaworzno, Diugoszyn E, hill with an iron cross, (>500), leg.
L. Krajewski, 03.08.2010 (KTC), vid. L. Krajewski 2010-2012; Jaworzno-Dhugoszyn, Wal, xer. gras. and shrubs, 50°14°37,1”N,
19°14°49,6”E, 289 m, vid. R. Piwowarczyk, 12.07.2007, leg. R. Piwowarczyk, 13.07.2007 (KTC), (Babczynska-Sendek
1996, unpubl., US; Babczynska-Sendek 2005) (Tokarska-Guzik 1999 as O. caryophyllacea); Jaworzno-Diugoszyn W, SW,
xer. gras., fallows (1000, mixed with O. alsatica), 50°14°48”N, 19°14°33”E, 50°14°44”N, 19°14°38”, leg. L. Krajewski,
21.08.2010, 12.06.2011 (KTC, also f. podantha); Jaworzno N, Gora Sodowa hill, above an old limestone quarry, xer. gras.,
thermophilous scrubs, (>1000), 50°13°46”N, 19°16’41”E, 320 m, vid. L. Krajewski 2010, 2012, [Jaworzno, NE of the town
centre, Gora Sodowa hill] (Babczyniska-Sendek 1996, unpubl., US; Babczynska-Sendek 2005); Jaworzno-Niedzieliska, Wat,
xer. gras., (very rare, mixed with much more numerous O. elatior), (15), 50°13”18”N, 19°15°53”E, 312 m, leg. L. Krajewski,
12.06.2011 (KTC); 45 — Bukowno-Stara Wie$ N, calcareous gras. on fallow rendzinas, thermophilous shrubs, W, SW exp.,
(100), 50°17°17”N, 19°24°19”E, 330 m, (250), 50°17°17”N, 19°25°08”E, 345 m, leg. L.. Krajewski, 04.10.2010 (KTC), vid.
L. Krajewski 2009-2011, [between W part of Bukowno-Stara Wie$ and the Przymiarki railway station] (Nowak 1999);
Jaworzno, Szczakowa-Gadlin, hill 293 SW cemetery, Cirsio-Brachypodion pinnati, exposure NW, W, (30), 50°14°03”N,
19°17°44”E, 290 m, leg. L. Krajewski, 07.08.2010 (KTC), (Tokarska-Guzik 1999 as O. caryophyllacea); Jaworzno-Szczakowa
S, hill 310, SE of forest, gras./thermophilous fringe, SE exp., (10), 50°13°55,5”N, 19°17°23”E, 295 m, leg. L. Krajewski,
04.08.2010 (KTC, lower flowers on long stalks); Jaworzno-Dobra, psammophilous gras. SE bus terminal, (<20), 50°13’22”N,
19°17°47”E, leg. L. Krajewski, 23.06.2011 (KTC); Jaworzno-Wilkoszyn, SE cemetery, secondary gras. on fallows, (<20), leg.
L. Krajewski, 23.06.2011 (KTC); Jaworzno-Ci¢zkowice, Gora Wielkanoc hill, fallows, leg. B. Ciotczyk, 30.06.1980 (KTU,
28761), Wielkanoc hill SE Cigzkowice-Klucze, xer. gras., scrubs, fields, leg. P. Grzegorzek, 08.06.1992 (CHRZ), hill 331,
Origano-Brachypodietum, Thalictro-Salvietum pratensis, fallows, (200), 50°12°39”N, 19°20°45”E, 50°12°37”N 19°20’56E,
320-330 m, leg. L. Krajewski, 08.08.2010 (KTC), vid. L. Krajewski 12.06.2011, (Babczynska-Sendek 1992, unpubl., US;
Chmiel 1993, unpubl., US); Jaworzno-Ci¢zkowice, Gora Chrzanowska hill, summit part between roads to Okradziejowka and
Gory Luszowskie, leg. P. Grzegorzek, 07.06.1994 (CHRZ); Jaworzno, Cigzkowice-Podleszczyna, hill 337, xer. gras., W, SW
exp., (>30), 50°12°43”N, 19°21°34”E, leg. L.. Krajewski, 13.08.2010 (KTC), (Tokarska-Guzik 1999 as O. caryophyllacea);
Jaworzno, Cigzkowice-Kolawica, roadside, (25), 50°12°45”N, 19°22°34”E, 306 m, vid. L. Krajewski 12.06.2011; Jaworzno
NE, hill under power line, E of Gora Przygon hills, mesophilous gras. Thalictro-Salvietum pratensis varying to Origano-
Brachypodietum (10, with very numerous O. kochii), 50°12°28”N, 19°23°18”E, leg. L. Krajewski, 13.08.2010 (KTC);
Jaworzno-Pieczyska, Lisia Gora hill, above a diving base, around flooded “Grédek” quarry, top of a cliff, roadsides, smaller
patches of Origano-Brachypodietum, (150), 50°13°44”N, 19°18°49”E, leg. L.. Krajewski, 08.08.2010 (KTC); 46 — Podlipie S,
Bolestaw distr., hill 362, xer. gras., (500, very rare also O. kochii), 345-360 m, leg. L.. Krajewski, 16.09.2009 (KTC), (Nowak
1999); Bukowno-Skotnica, xer. gras. on the dolomite south slope, 50°16°50”N, 19°25°40”E, leg. T. Nowak, 2008 (KTU),
(25), vid. L. Krajewski 11.09.2011, (Nowak 1999); Bukowno, Jamna Goéra hill, rocky roadside, (15), vid. L. Krajewski
11.09.2011; Bukowno, between Krazek and Wodaca, midfield gras., leg. T. Nowak, 26.05.1993, (KTU, 99018); Czyzéwka N,
Gora Cisowa hill, S slopes, calcareous xer. gras., roadsides, S, SW, SE exp. (>80), 50°12°48”N, 19°28°21”E, 50°12°43”N,
19°28°27”, 405 m, leg. L. Krajewski, 04.10.2010 (KTC); Olkusz-Mazaniec, Gora Krucza hill, xer. gras., leg. J. Drobnik,
04.07.2000 (KTU, 99019), SE part, secondary xer. gras., (50), 50°15°47”N, 19°32°41”E, 380 m, leg. £.. Krajewski, 13.09.2011
(KTC, also f. podantha); Zurada SE, Olkusz distr., gras. on fallow rendzinas, roadside, N exp., (15), 50°15°00”N, 19°33°37”E,
410 m, leg. L. Krajewski, 15.09.2011 (KTC); 47 — Olkusz N, Parcze Dolne, hill 430, E of the road to Klucze, 100 m N of radio
mast, close to a patch of Heracleum mantegazzianum, fallow, SW exp., (15), 50°17°40”N, 19°33°50”E, leg. L. Krajewski,
15.09.2011 (KTC), (Urbisz 2004a); Witeradow SE, Gora Kadzielnia hill and to E, hills W of Osiek, Olkusz distr., xer. gras.,
fallows, roadsides, baulks, W, S, SW exp., (90, mixed with O. kochii), 50°14°30”N, 19°34°57”E; 50°14°34”N, 19°35°29”E,
410-430 m, leg. E. Krajewski, 13.09.2011 (KTC), (Urbisz 2004a); 55 — Jaworzno-Srodmiescie SE, Rowna Gora (hill 318),
beside patch close to a cross on the summit, Origano-Brachypodietum with planted Tilia, (very rare), 50°11°43”N, 19°17°41”E,
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319 m, leg. L. Krajewski, 07.08.2010 (KTC); Jaworzno, close to field crossroads N of Goéra Grodzisko hill, roadsides, gras.,
Thalictro-Salvietum, Origano-Brachypodietum, (120), 50°11°20”N, 19°17°49”E, 320 m, leg. L. Krajewski, 07.08.2010
(KTC); Jaworzno NE, hill W of Trzebinia-Stara Maszyna, summit N, N slopes, Adonido-Brachypodietum pinnati, (20, mixed
with much more numerous O. alsatica), 50°12°18”N, 19°23°38”E, leg. L. Krajewski, 13.08.2010 (KTC), (45), vid. L.
Krajewski 12.06.2011; Trzebinia, Stara Maszyna, S Modrzewiowa street, xer. gras., 50°12°09.9”N, 19°24°02.6”E, 328 m, vid.
R. Piwowarczyk, 12.07.2007, leg. R. Piwowarczyk, 13.07.2007; Gory Luszowskie NW, S of Przygon Mt, xer. gras., shrubs,
wastelands, 50°12°07.3”N, 19°22°55.3”E, 321 m, vid. B. Babczynska-Sendek, R. Piwowarczyk, 12.07.2007; Jaworzno, S of
Przygon Mt, roadsides, (25) 50°12°21”N, 19°22°33, (>250) 50°12°15”N, 19°22°43”E, leg. L. Krajewski, 13.08.2010,
24.08.2010 (KTC); Trzebinia, Gory Luszowskie NE, fallows around small limestone quarries, (>20), 50°11°16”N, 19°24°54”E,
leg. L. Krajewski, 24.08.2010 (KTC); Luszowice, N of railway, W of the village, meadows with scattered buildings, leg. P.
Grzegorzek, 08.06.1992 (CHRZ), [Luszowice, Piaski n. Trzebinia settlement] (Babczynska-Sendek 1992, unpubl., US;
Chmiel 1993, unpubl., US); Luszowice, xer. gras., leg. R. Piwowarczyk, 13.07.2007 (KTC); Balin Maty S, fields and gras. S
Wianek hill, leg. P. Grzegorzek, 26.06.2006 (CHRZ); Balin Maty SW, gras., 50°09°46”N, 19°22°25”E, (>100), leg. L.
Krajewski, 23.06.2011 (KTC); between Balin and the A4 motorway, baulk field (Dubiel et al. 2000, as O. elatior, phot.); 56
— Trzebinia, Wodna-Podkrystynow, gras., (50), 50°10°39”N, 19°26’14”E, 355-365 m, vid. L. Krajewski, 24.08.2010,
[Trzebinia-Wodna] (Chmiel 1993, unpubl., US); Trzebinia E, hill 375 NE of ZWM housing estate, SW slopes above a road,
scrubs, calcareous gras., (10, mixed with O. kochii), 50°09°42”N, 19°28°43”E, 352 m, vid. L. Krajewski, 24.08.2010;
Mtoszowa, meadow, leg. M. Piwowarczyk, 21.06.1997 (KTU, 64210); Trzebinia-Goérka, S side of a limestone excavation,
initial xer. gras., (80), 50°10’18”N, 19°27°18”E, 350 m, leg. L.. Krajewski, 24.08.2010 (KTC), [Trzebionka, Gérka] (Urbisz
2004a); 58 — Ojcow, Wawoz do Groty, leg. S. Michalik, 16.05.1960 (KRAM, 456146); Brama Be¢dkowska: Lyczki, Lazy
(Kosinski 1992), vid. R. Piwowarczyk 2012; 65 — Libiaz, Gora Grodzisko hill, SE slope, xer. gras., (>50), leg. T. Kowalczyk,
31.05.2008 (KRA), (Babczynska-Sendek 2000, unpubl., US; Grzybowska 2001, unpubl., US; Kowalczyk 2012); 69 — Cracow-
Pychowice, Gérka Pychowicka hill, n. road, leg. A. Zmuda, 10.06.1908 (KRAM, 061505, 061507); hill SW of Cracow-
Pychowice, in a gras. on a slope, leg. H. Trzcinska-Tacik, 29.05.1967 (KRAM, 386089); Gorka Pychowicka hill, foothill, xer.
gras., fringes, scrub, fresh meadow, (<250), 50°01°47.8”N, 19°52°39”E, 50°01°49.5”N, 19°52°34.1”E, vid. W. Heise, 2009,
22.05.2010, 22.06.2010, 2011; Cracow-Zakrzowek, Skaty Twardowskiego rocks, xer. gras. above old flooded limestone
quarry (20), 50°02°21”°N, 19°54°47”E, vid. L. Krajewski, 01.06.2011, vid. W. Heise, 02.06.2011; Cracow-Bonarka, hill above
cemetery, leg. A. Zmuda, 17.06.1908 (KRAM, 061504); Cracow-Krzemionki, leg. A. Zmuda, 06.1906 (KRAM, 061506); 79
— Cracow, Lagiewniki/Wola Duchacka, leg. 1. Krol, 06.06.1917 (KRAM, 202489; EE: 72 — Gajowka, N of Milechowy
village, NW part of the Grzaby Bolminskie hills, xer. gras. n. roadsides (green trail) (>5), 50°49°39,7”N, 20°20°00”E, 286 m,
vid. M. Podsiedlik, 07.2009, (Piwowarczyk 2012a); Gatgzice (E. Broz, 1993, unpubl., ATPOL); 82 — Grzaby Bolminskie hills,
N and NEE of Bolmin, xer. gras. and scrubs, (<100), 50°48°34.25”N, 20°21°56.09”E, 287 m, 50°49°12.26”N, 20°20°51.60”E,
306 m, leg. R. Piwowarczyk, 2008 (KTC), (Piwowarczyk 2012a); Grzaby Bolminskie, N of Bolmin, xer. gras., leg. G.
Lazarski, 28.05.2011 (KRA); Jactow n. Karsznica, xer. gras. and thermophilous scrubs on a mid-field escarpment (>50),
50°45°58.6”N, 20°20°29.2”E, 227 m, leg. R. Piwowarczyk, 10.06.2008 (KTC), (Piwowarczyk 2012a); Dziatki n. Bizorenda,
dry gras. (Lazarski 2011); bounds near the Bizorenda-Szczepanow road (Piwowarski 2011); 83 — Gora Rzepka res., SW of
Checiny, xer. gras. and scrubs (<100), 50°47°55.75”N, 20°26°53.74”E, 326 m, leg. R. Piwowarczyk, 06.2003, 14.06.2007
(KTC), (Piwowarczyk 2012a); Zelejowa Mt, N of Chgciny, xer. gras. and scrubs (>50), 50°48°57.91”N, 20°27°44.05”E, 311
m, vid. R. Piwowarczyk, 2008, (Piwowarczyk 2012a); Sosnéwka Mt., NWW of Chgciny, xer. gras. (>100), 50°48°22.74”N,
20°26°01.68”E, 296 m, leg. R. Piwowarczyk, 05.2006 (KTC), (Piwowarczyk 2012a); NE of Korzecko, hill SW of Sosnéwka
Mt, leg. G. Lazarski, 24.05.2011 (KRA); Podzamcze n. Chgciny, xer. gras. on a hill, on the SE forest margin, between a dirt
road to the Checiny castle and buildings in the Podzamcze village (>20), 50°46°59.77”N, 20°27°25.68”E, 235 m, leg. R.
Piwowarczyk, 08.06.2006 (KTC), (Piwowarczyk 2012a); Polichno n. Chgciny, xer. gras., Thalictro-Salvietum pratenis, leg. J.
Luszczynski, 20.06.2012 (KTC); Sitkowka-Nowiny, xer. gras. on the Berberysowka Mt, leg. D. Molendowska, 11.08.1986
(KTC), vid. R. Piwowarczyk, 2006, (Piwowarczyk 2012a); Podwole n. Morawica, E of the Nidzki Forest, vid. M. Podsiedlik,
2008, phot., (Piwowarczyk 2012a); W part of Brzeziny n. Morawica, xer. scrub, leg. G. Lazarski, 29.05.2013 (KRA);
Podmoszcze n. Bolechowice, margins of a quarry, xer. gras. and scrub with Juniperus communis, (<100), 50°48°25.9”N,
20°29°57.3”E, 269 m, leg. R. Piwowarczyk, 05.10.2013 (KTC), (Piwowarczyk 2012a); 84 — Brzeziny, xer. gras. on the
Stokowa Mt, SW exp. (>30), 50°46°02.2”N, 20°35°01.3”E, 267 m, leg. R. Piwowarczyk, 2008 (KTC), (Piwowarczyk 2012a);
Morawicka Mt n. Morawica, xer. gras. and wastelands, NE part of the quarry edge (<50), 50°44°24”N, 20°36°43.87”E, 257
m, vid. R. Piwowarczyk, 2008, (Piwowarczyk 2012a); 94 — Dgbska Wola n. Morawica, xer. gras. and wastelands adjacent to
blackthorn scrubs, S exp. (>100), 50°42°49.2”N, 20°35°34.6”’E, 292 m, leg. R. Piwowarczyk, 13.06.2009 (KTC), (Piwowarczyk
2012a); EF: 04 — between Chomentowek and Sedziejowice, xer. gras. on hills known as the Lipna Mt and Sliwie, on both
sides of the road (<300), 50°34°22.57”N, 20°39°45.91”E, 265 m, leg. R. Piwowarczyk, 08.06.2006, 06.06.2007 (KTC), vid.
R. Piwowarczyk 2006-2014, (Piwowarczyk 2012a); between Sgdziejowice and Gartatowice, xer. gras. on gypsum, on both
sides of the road (<100), 50°34°34.25”N, 20°37°33.87”E, 237 m, leg. R. Piwowarczyk, 08.06.2006 (KTC), vid. R. Piwowarczyk
2006-2013, (Piwowarczyk 2012a); 13 — Skowronno res. n. Skowronno Dolne, xer. gras., wastelands (<200), 50°32°53”N,
20°29°07”E, 217 m, vid. R. Piwowarczyk, 2001-2013, leg. R. Piwowarczyk, 06.2006 (KTC), leg. Z. Strézykowska, 10.09.2008
(KTC); (Piwowarczyk 2012a); [Skowronno Dolne, leg. Z. Glowacki, 25.06.1989, WSRP, 5166]; Pinczowskiec Mts, NW of
Pinczow, xer. gras. and scrubs, field margins (>20), 50°32°06”N, 20°31°06”E, 246 m, leg. R. Piwowarczyk, 2010, 2013
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(KTC), (Piwowarczyk 2012a); [Pinczow, grassland on a xerothermic hill, leg. M. Mazur, 07.08.1980 (KRA, 105036)]; Polana
Polichno res., W of Mtodzawy Duze, xer. gras. and thermo-scrubs (<300), 50°28°01.9”N, 20°28°16.7”E, 50°28°01.6”N,
20°28°15.5”E, 243 m, 50°28°02.8”N, 20°28°01.7”E, 50°28°01.9”N, 20°28°06.7”E, vid. R. Piwowarczyk, 2002-2013, leg.
R. Piwowarczyk, 02.06.2007, 29.06.2009, 01.07.2010 (KTC), (Piwowarczyk 2012a); [in a glade known as Polichno, app.
3 km W of Mlodzawy, leg. J. Madalski, 01.06.1966 (KRAM, 494801); Polana Polichno, 3 km W of Mtodzawy, leg. M. Ciaciura,
01.06.1966 (KRAM, 356934); xer. scrubs on chalky rendzina in the Polana Polichno res., leg. M. Halewska (KTC, 004094),
(Broz & Przemyski 1989]; 14 — Pasturka n. Pinczow, xer. gras., ecotone zones of xer. gras. and alfalfa fields, also in an alfalfa
cultivation (>100), 50°30°35.79”N, 20°33°35”E, 220 m, vid. R. Piwowarczyk, 1999-2013, leg. R. Piwowarczyk, 10.06.2008,
04.06.2009 (KTC), (Piwowarczyk 2012a); Wetecz n. Busko Zdrdj, S-facing xer. gras. on a hill by a hardened road from Welcz
towards Siestawice (<50), 50°2814.92”N, 20°41°12”E, 261 m, leg. R. Piwowarczyk, 21.07.2006 (KTC), vid. R. Piwowarczyk
2006-2013, (Piwowarczyk 2012a); 15 — between Szaniec and Zwierzyniec, xer. gras. on slopes (>200), 50°30°43.88”N,
20°42°04”E, 250 m, leg. R. Piwowarczyk, 18.08.2006 (KTC), (Piwowarczyk 2012a); Lagiewniki n. Busko Zdr¢j, S and SW-
facing xer. gras. (Zimne Wody res.) (<30), 50°28°58.72”N, 20°44°00”E, 254 m, vid. R. Piwowarczyk, A. Przemyski, 2006,
leg. R. Piwowarczyk, 22.06.2006 (KTC), (Piwowarczyk 2012a); Czarownica Mt n. Zerniki Gorne, xer. gras. (<50),
50°27°31.7"N, 20°47°01”E, 264 m, leg. R. Piwowarczyk, 28.08.2008 (KTC), (Piwowarczyk 2012a); [Zerniki, Busko Zdr¢j
distr., on chalky slopes, leg. A. Jasiewicz, 16.06.1957 (KRAM, 413638, 413637)]; 23 — Chroberskie Forests, scrubs on the
forest margin, leg. ?, det. M. Kucowa, 1915-1916 (KRAM, 206795); 25 — Ostra Mt ecological site, S of Pgczelice, xer. gras.,
S-facing wastelands and field margins (>100), 50°26°35.46”N, 20°47°06”E, 240 m, leg. R. Piwowarczyk, 28.08.2008 (KTC),
vid. R. Piwowarczyk, 2008-2013, (Piwowarczyk 2012a); [Orla Mt n. Zerniki (probably a misspelling mistake, correctly the
Ostra Mt), leg. B. Brzyski, 06.06.1957 (KRAM, 274022)]; 6 km before Busko Zdro6j, a Miocene hill with steppe flora,
immediately by the road, leg. K. Kostrakiewicz, 06.06.1957 (KRAM, 262240); Prz¢slin res. n. Chotel Czerwony, xer. gras.
(>100),50°22°41.87”N, 20°42°59”E, 188 m, leg. R. Piwowarczyk, 15.07.2006 (KTC), (Piwowarczyk 2012a), vid. A. Trojecka,
2013, [Chotel Czerwony res., leg. S. Chroscielewska, 18.06.1934 (WA, 018861=28382); gypsum rock in the Czerwony Chotel
res., app. 0.2 km E of the Chotel Czerwony village n. Busko Zdr6j, leg. J. Madalski, 03.06.1966 (KRAM, 494780, 494802;
KTC, 002995)]; 26 — between Kikow and Sutkowice, xer. gras. on a former limestone excavation pit, n. Kamienna Gora (>20),
50°25°05.51”N, 20°51°24”E, 268 m, 50°25°04”N, 20°51°38”E, 287 m, leg. R. Piwowarczyk, 28.05.2008 (KTC), vid.
R. Piwowarczyk 2008-2013, (Piwowarczyk 2012a); Piestrzec, roadside of a hardened dirt road, leg. K. Bronska, 2008 (KTC),
(Piwowarczyk 2012a); 30 — Jaksice, loess ravine, leg. A. Koztowska, 17.07.19?? (KRAM, 242018); 31 — Opalonki res., N of
Stara Wie$ n. Klondéw, ecotone zone of xer. gras. and a field (>5), 50°20°58.9”N, 20°10°39”E, 333 m, vid. R. Piwowarczyk,
2008, (Piwowarczyk 2012a); 35 — Gorki n. Szczerbakow, xer. gras. on S, SW and SE-facing hills on gypsum in the central part
of a fish pond complex (<50), 50°20°51”N, 20°43°54”E, 174 m, 50°20°55”N, 20°44°01”E, 179 m, vid. R. Piwowarczyk, 2007,
2013 (KTC), (Piwowarczyk 2012a); Gory Wschodnie res. n. Chotel Czerwony, xer. gras. (>20), vid. R. Piwowarczyk, 2008,
(Piwowarczyk 2012a); 41 — Piotrkowice Wielkie, xer. gras. on the slope of the Szreniawa river, leg. n. Towpasz, 01.06.1996
(KRA); Lubindéwka n. Bejsce, baulk, leg. K. Towpasz, 19.06.2001 (KRA); Kaczkowice n. Kazimierza Wielka, leg. K. Towpasz,
21.06.1999 (KRA), (Towpasz 2006); FE: 13 — Wzgoérza Wiostowickie, leg. F. Berdau, 06.18?? (WA, 018923=28442);
Bochotnica, xer. gras. and scrub on a calcareous escarpment, ca. 150 m NE of school building (>30), 51°20°28”N, 21°59°52”E,
leg. P. Chmielewski, R. Piwowarczyk, 23.08.2008 (KTC), (Piwowarczyk et al. 2011); 19 — Trgbaczow n. Legczna Lublin distr.,
sunny loess slope, leg. D. Fijatkowski, 30.05.1959 (LBL); 23 — Kazimierz Dolny, high bank of the Vistula, leg. Cinger,
05.06.1905 (LBL); leg. prof. Stawinski, 15.06.1951 (BIL, 1718), (Kucharczyk 2001); scrub on a sunny slope, leg.
D. Fijatkowski, 12.07.1948 (LBL); leg. M. Rejewski, 24.06.1968 (TRN); Mgcmierz, xer. gras. and fallow fields on a hill, ca.
300 m SW of the village buildings (>30), 51°18°25”N, 21°54°28”E, leg. P. Chmielewski, R. Piwowarczyk, 23.08.2008 (KTC),
vid. M. Podsiedlik, 15.08.2013, (Piwowarczyk 2012b; Piwowarczyk et al. 2011); Dobre, xer. gras. and a fallow field on the
S side of the Kazimierz Dolny — Dobre road, ca. 0.5 km from the village buildings (>5), 51°16°08”N, 21°54’34”E, leg.
P. Chmielewski, R. Piwowarczyk, 23.08.2008 (KTC), (Piwowarczyk et al. 2011); 50 — Ulow res. n. Battow, thermophilous
fringe communities on the margin of an oak-hornbeam forest (forest sec. 401), over 50 m S of the Battoéw-Lemierze road
(>10), 51°00°06”N, 21°31°55”E, 182 m, leg. B. Maciejczak, 2007 (KTC); vid. R. Piwowarczyk, 2007, (Piwowarczyk 2010,
2012a); 52 — S and SE part of Dorotka village, xer. gras. and scrubs by a field road to Wesotdéwka village (<200), 50°59°56”N,
21°47°117E, 170 m, vid. R. Piwowarczyk, 2000-2008, leg. R. Piwowarczyk, 01.06.2002, 18.06.2006 (KTC), (Piwowarczyk
2010, 2012a, Piwowarczyk et al. 2011); 60 — 350 m S of the S border of Stoki Duze village, a SW-facing mid-field xer. gras.,
on the E side of a field road to Ruda Koscielna (>200), 50°56°57”N, 21°33°36”E, 163 m, leg. R. Piwowarczyk, 04.07.2004,
21.06.2005 (KTC), vid. R. Piwowarczyk, 2009, 2012 (Piwowarczyk 2010, 2012a); 62 — NE part of Wesotowka village,
towards Sulejow. O. lutea is scattered here and forms over ten populations; in total over 400 specimens grow in xer. gras.,
wastelands, thermophilous scrubs, margins of fields and roadsides (Piwowarczyk 2006, 2010, 2012a; Piwowarczyk et al.
2011), 50°58°49”N, 21°47°47”E; 50°58’56”N, 47°38°73”E; 50°58°27”N, 21°47°48”E, 170 m, leg. R. Piwowarczyk,
13.07.2004, 17.06.2006 (KTC), vid. R. Piwowarczyk, 1999-2013; Biedrzychow, margin of a wasteland and scrubs, on S-facing
chalky rendzina, N of the road to Lasocin (>10), 50°54°05.91”N, 21°47°13.67”E, 186 m, leg. R. Piwowarczyk, 2008 (KTC),
(Piwowarczyk 2012a, Piwowarczyk et al. 2011); 68 — Nowy Dwor, fallow fields, roadsides, fringe communities and
fragmentary patches of xer. gras. on the “Biata Gora” slopes, ca. 1.5 km N of the village (>100), 50°53°07”°N, 22°40’13”’E;
50°53°15”N, 22°40°20”E; 50°53°09”N, 22°39°59”E, leg. P. Chmielewski, R. Piwowarczyk, 11.07.2008 (KTC) (Piwowarczyk
2012c; Piwowarczyk et al. 2011); Biata Gora n. Tomaszow, leg. F. Blonski, 07.1890 (WA, 018867=28393); 69 — Guzowka,
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fringe communities on the margin of a forest complex, ca. 0.5 km N of the village (>10), 50°52’16”N, 22°42°31”E, vid.
P. Chmielewski, R. Piwowarczyk, 11.07.2008, (Piwowarczyk et al. 2011); 72 — Bandocha hills, S of Lasocin, overgrowing
SW-facing xer. gras. (>5), 50°53°14”N, 21°45°08”E, 165 m, vid. R. Piwowarczyk, 2001 (KTC), (Piwowarczyk 2010, 2012a,b);
73 — Wymystow, pastures and fallow fields on a hillside, ca. 350 m E of the village (>50), 50°50°45”N, 21°55°21”E, vid.
P. Chmielewski, 08.05.2009, (Piwowarczyk et al. 2011); Opoka Wielka n. Annopol, sunny slopes on the Sanna v., leg.
D. Fijatkowski, 20.05.1959 (LBL); Opoka n. Annopol on the Vistula, xer. gras. on a chalky slope, leg. M. Kucharczyk,
26.06.1980 (LBL); 79 — Elizowka, midfield initial gras. and xer. scrub on a hillside, ca. 0.5 km of the village buildings (>50),
50°51°35”N, 22°44°11”E; 50°51°16”N, 22°44°02”E, vid. P. Chmielewski, R. Piwowarczyk, 11.07.2008, (Piwowarczyk et al.
2011); Zabno, one population in a xer. gras. in a limestone excavation pit, by the Zabno — Zétkiewka road, ca. 0.5 km of the
village (>15), the other ca. 1 km SE of the first, in a midfield xer. gras. (>20), 50°51°38”N, 22°47°03”E; 50°51°04”N,
22°47°28”E, leg. P. Chmielewski, R. Piwowarczyk, 09.06.2007 (KTC), (Piwowarczyk et al. 2011); 82 — Dwikozy, leg.
R. Kobendza, 05.1930 (WA, 018871=28385); xer. gras. N of the stadium, leg. G. Worobiec, 17.06.1991 (KRAM, 403485),
vid. R. Piwowarczyk, 2006, 2012, 2014 (Piwowarczyk 2012a, Piwowarczyk et al. 2011); Panienska Gora ecological site,
Stupcza n. Dwikozy, S-facing slope of the Vistula v., xer. gras., on loess, belonging to Sisymbrio-Stipetum capillatae association
(20-100), 50°44°47°N, 21°47°54.3”E, 160 m, leg. R. Piwowarczyk, 06.06.2008 (KTC), vid. R. Piwowarczyk 2008-2014
(Piwowarczyk 2012a, Piwowarczyk et al. 2011); 92 — Sandomierz, ravines, leg. R. Kobendza, 05.1930 (WA, 018873=28383);
FF: 99 — Gora Wapielnica hill (Lipnik), on rendzina in Helicha fortifications, leg. M. Wolanin, 12.07.2010 (KRA); FG: 09 —
Kopystno, dry grassland by a forest road, leg. M. Wolanin, 22.07.2009 (KRA); Brzozowiec (Pogorze Leskie), gras. transforming
into fresh meadow, 49°25°N, 22°11°E, 498 m, leg. T. Kowalczyk, 07.06.2012 (KRA); 37 — Myczkowce n. Olszanica, slope on
the San v., vid. M. Szewczyk, 07.06.2012, phot., (Zemanek 1989); GE: 13 — Tarnéw in Chetmskie province, on baulks of clay
fields, leg. K. Lapczynski, (probably before 1892) (WA, 018864=28390); 33 — Zawadowka n. Chetm, a hill surrounded by
a marl peat bog in the ,,Torfowisko Sobowice” reserve, ca. 0.5 km W of the village (<15), 51°07°02”N, 23°23°09”E, leg.
J. Wojciak, R. Piwowarczyk, 12.07.2008 (KTC), (Piwowarczyk et al. 2011); 34 — Wolwinow — fringe communities and
roadsides on the edge of a forest complex in the ,,Wolwindw” res. (>20), 51°06°46”N, 23°30°41”E, leg. R. Piwowarczyk,
P. Chmielewski, 08.06.2007 (KTC), (Piwowarczyk et al. 2011); 45 — Zmudz, initial xer. gras. and scrub in the ,,Zmudz” res.,
ca. 0.5 km W of Kolonia Zmudz (>200), 51°00°33”N, 23°40°26”E, leg. R. Piwowarczyk, P. Chmielewski, 08.06.2007 (KTC),
(Piwowarczyk et al. 2011); Wolka Leszczafiska, a xer. gras. between the ,,Zmudz” res. and Wolka Leszczanska (>15),
51°00’40”N, 23°39°09”E, leg. P. Chmielewski, R. Piwowarczyk, 08.06.2007 (KTC), (Piwowarczyk et al. 2011); 54 — Nowy
Folwark, xer. gras., ca. 1.5 km E of the village (>5), 50°57°36”N, 23°29°26”E, vid. P. Chmielewski, 17.07.2009, phot.
(Piwowarczyk et al. 2011); 55 — Leszczany n. Chelm, loess slopes, leg. H. Miszczyk, 11.06.1958 (LBL); Kolonia Leszczany,
thermophilous juniper scrub and fringe communities near the forest complex growing on the W slope of the Kurawica hill
(<50), 51°00°17”N, 23°35°44”E, leg. A. Cwener, P. Chmielewski, R. Piwowarczyk, 13.07.2007 (KTC), (Piwowarczyk et al.
2011); Kolonia Wygnance, roadside in N part, in a juniper scrub complex (>10), 50°58”13”N, 23°36°14”E, vid. P. Chmielewski,
2008, (Piwowarczyk et al. 2011); Turowiec, initial xer. gras. and juniper scrub, ca. 1.5 km N of the cemetery near Turowiec
— Popdowka villages (<5), 50°58°03”N, 23°38”10”E, vid. P. Chmielewski, 25.04.2009, (Piwowarczyk ef al. 2011); Maziarnia,
forested complex of xer. gras. and scrub, ca. 300 m S of the village (>10), 50°58°31”N, 23°39°20”E, vid. P. Chmielewski,
04.07.2009, (Piwowarczyk et al. 2011); 55/56 — Kolonia Teresin — fallow fields and gras. on a vast hill, ca. 0.5 km S of the
village (>20), 50°59°21”N, 23°41°58”E; 50°59°04”N, 23°41°09”E; 50°58°48”N, 23°42°00”E, leg. P. Chmielewski, 2007,
(Piwowarczyk et al. 2011); 61 — Wirkowice n. Izbica, scrubs of a chalky slope, leg. D. Fijalkowski, 03.06.1958 (LBL);
Bryczowki near Wirkowice, xer. gras. near a closed limestone quarry (>50), 50°52°56”N, 23°03’03”’E, vid. R. Piwowarczyk,
W. Michalczuk, 15.07.2006, (Piwowarczyk et al. 2011); 65 — Bialowody, a xer. gras. on a hillside, ca. 400 m E of the
Grabowiec — Uchanie road (>10), 50°52’34”N, 23°36°52”E, vid. P. Chmielewski, 2008, phot., (Piwowarczyk et al. 2011);
Gliniska, xer. gras. and Prunus spinosa scrub in the ,,Gliniska” reserve and on the calcareous slope of the Kalindwka river
(<50), 50°51°30”N, 23°38’12”E; 50°51°22”N, 23°38°04”E, vid. P. Chmielewski, 2008, (Piwowarczyk et al. 2011); 71 —
Kolonia Staw Noakowski, xer. gras. on the slope of the Wieprz v., ca. 0.5 km SE of the village (>100), 50°49°48”N, 23°04’11”E,
vid. W. Michalczuk, 09.08.2006, phot., (Piwowarczyk et al. 2011); 72 — Chomgciska Mate, xer. gras., fallow fields and alfalfa
cultivation on a hillside, ca. 0.5 km SE of the village (>30), 50°48°25”N, 23°12°44”E, leg. P. Chmielewski, R. Piwowarczyk,
09.06.2007 (KTC), (Piwowarczyk et al. 2011); 74 — Hajowniki, a degraded xer. gras. on the loess slope of the Wolica river v.,
on the S side of the Skierbieszow — Grabowiec road, ca. 1 km before village buildings in Hajowniki (>20), 50°50°16”N,
23°25°50”E, vid. P. Chmielewski, 10.05.2008, (Piwowarczyk et al. 2011); Kolonia Laziska — degraded xer. gras. on a S- and
SW-facing hillside, ca. 400 m E of the village (>10), 50°48°42°N, 23°24°00”, leg. A. Cwener, 29.07.2006 (LBL), (Piwowarczyk
et al. 2011); 75 — Korytyna n. Grabowiec, slopes of a chalky slope, leg. D. Fijatkowski, 18.06.1973 (LBL); 77 — Czumow n.
Hrubieszow, loess slopes, leg. D. Fijatkowski, 18.07.1956 (LBL); 81 — Klemenséw n. Zamos¢, calcareous slopes, leg.
D. Fijatkowski, 22.06.1955 (LBL); Dziewicza Géra n. Klemensow, Zamo$¢ distr., xer. slopes, leg. H. Piotrowska, 04.06.1957
(POZ); hill n. the Dziewicza Gora, in the vicinity of Zwierzyniec, leg. Exc.Inst.Bot.U.P, 28.06.1952 (POZ); Niedzieliska,
sunny chalky slope, leg. D. Fijatkowski, 18.06.1959 (KRA, 0236231; LBL); xer. gras. and thermophilous scrub with an
abundant occurrence of juniper on a midfield hill, ca. 0.5 km S of the village (>30), 50°41°32”N, 23°04°23”E, vid.
P. Chmielewski, A. Cwener, W. Michalczuk, 09.10.2008, phot., (Piwowarczyk et al. 2011); 82 — Katy II n. Zamo$¢, oak forest
on chalk, leg. D. Fijatkowski, 29.06.1951 (KRA, 0236229); in xer. gras. [nuletum ensifoliae, on chalky rendzina, leg.
J. Wojcicki, 30.06.1981 (KRAM, 404324), (Piwowarczyk et al. 2011); pine forest on humic chalky rendzina, D. Fijatkowski,

37



38

Renata Piwowarczyk & Lukasz Krajewski Orobanche lutea Baumg. (Orobanchaceae) in Poland: revised distribution, taxonomy...

05.07.1959 (LBL); xer. gras. on a midfield hill known as the Wieprzecka Goéra Mt, near a dirt road from Wymystowka village
to Wychody (>100), 50°40°22”N, 23°07°32”E, leg. R. Piwowarczyk, W. Michalczuk, P. Chmielewski, 2006 (KTC), 02.06.2005,
leg. A. Cwener, 2007 (LBL), vid. R. Piwowarczyk 2006, 2009, 2011, (Piwowarczyk 2012b,c; Piwowarczyk et al. 2011);
Zwierzyniec (Leczynski), midfield glades, leg. B. Gustawicz, s.d. (KRAM, 092527); 91 — Kosobudy, xer. scrub on a hillside,
ca. 500 m S of the village (<5), 50°37°26”N, 23°05°49”E, vid. P. Chmielewski, 2008, phot., (Piwowarczyk et al. 2011); 95 —
Kozia Wola near Wozuczyn, a xer. gras. on the slope of a water course valley flowing into the Rachanka river, ca. 1 km NW
of village buildings (>15), 50°34°41”N, 23°32°46”E, vid. P. Chmielewski, 2007, phot., (Piwowarczyk et al. 2011); 96 —
Dobuzek n. Laszczow, calcareous slope with a thin loess layer, leg. K. Izdebski, 02.06.1957 (LBL); Dobuzek, xer. grasslands
in the “Skarpa Dobuzanska” res. ca. 1 km NW of the village, on a steep slope of the Huczwa river v., on chalky rendzina and
chernozems (>200), 50°34°49”N, 23°42°44”E, leg. P. Chmielewski, R. Piwowarczyk, 2008 (KTC), (Piwowarczyk et al.
2011); GF: 04 — Huta Tarnawacka, a fringe community on the S border of a small forest complex located ca. 300 m N of
village buildings (>10), 50°32°06”N, 23°27°23”E, leg. P. Chmielewski, 2006, (Piwowarczyk et al. 2011); Przecinka, xer.
gras., roadsides and fringe communities on the forest edge, ca. 300 m N of the W border of the Justynéwka village (>30),
50°29’15”N, 23°28°23”E, vid. P. Chmielewski, 2007, (Piwowarczyk et al. 2011); Huta Dzierazynska, xer. gras. on the
W-facing slope of the ,,Borowina” midfield hill, ca. 3 km SE of the village (>20), 50°33°32”N, 23°25°34”E, leg. P. Chmielewski,
R. Piwowarczyk, 15.07.2006 (KTC), (Piwowarczyk et al. 2011); 14 — Majdanek, xer. gras. and fringe communities on the S-
and SW-facing slope of the ,,Biata Gora” ecological site, between Majdan Gorny and Justynéwka villages (>100), 50°28°39”N,
23°28’35”E, leg. P. Chmielewski, R. Piwowarczyk, 13.07.2006 (KTC), (Piwowarczyk et al. 2011); Ruda Wotoska, xer. gras.
on the W- and SW-facing ,,Borowa Goéra” slope, ca. 2 km NE of the village (>200), 50°26°29”N, 23°29°56”E, vid.
P. Chmielewski, 2008, (Piwowarczyk et al. 2011); 15 — Przewtoka, fringe communities in a midforest glade in a small forest
complex, ca. 2 km S of the village (>10), 50°26°20”N, 23°32°40”’E, leg. P. Chmielewski, R. Piwowarczyk, 13.07.2008 (KTC),
(Piwowarczyk et al. 2011); Kolonia Jarczow I, a fallow field in the W part of the village, by the road running S towards
Kolonia Korhynie (>10), 50°26°15”N, 23°33°49”E, leg. P. Chmielewski, R. Piwowarczyk, 13.07.2008 (KTC), (Piwowarczyk
et al. 2011); Kolonia Jarczow 11, xer. gras. and alfalfa cultivations on the SW forest edge, ca. 1 km S of the village (>100),
50°24°13”N, 23°32’58”E, leg. P. Chmielewski, R. Piwowarczyk, 12.07.2008 (KTC), (Piwowarczyk et al. 2011); Korhynie,
one population is located near the exit from the village, by the road towards Jarczéw near a roadside shrine; the other population
is located in the “Korhynie” ecological site, on the calcareous slope of the Sotokija river v. in a xer. gras. (>100), 50°24°15”N,
23°32°37”E; 50°24°35”N, 23°32°26”E, vid. P. Chmielewski, 2008, (Piwowarczyk et al. 2011); Zurawce, Xer. gras. on the
slope of the Sotokija v., in the ,,Zurawce” ecological site (>100), 50°23°43”N, 23°33’15”E, vid. P. Chmielewski, R.
Piwowarczyk, 2007, (Piwowarczyk 2012c; Piwowarczyk et al. 2011); Przeorsk, xer. gras. on the ,,L.ysa Gora” slopes, on the
S edge of the ,,Klimowice” forest, also on roadsides on chalky rendzina between Przeorsk and a former Przeorsk state farm
(>150), 50°25°26”N, 23°30°47”E; 50°25°13”N, 23°30°57”E; 50°25°48”N, 23°31°06”E, leg. P. Chmielewski, R. Piwowarczyk,
09.06.2007 (KTC), (Piwowarczyk et al. 2011); 25 — Machnow Stary, xer. gras. in the Machnowska Gora res. (>100),
50°22°05”N, 23°35°14”E, leg. P. Chmielewski, R. Piwowarczyk, 09.06.2007 (KTC), (Piwowarczyk et al. 2011); 90 —
Przemysl, on rendzina of the Wzniesienie fortifications, xer. gras., leg. M. Wolanin, 05.06.2009 (KRA); Pikulice, xer. gras.,
leg. M. Wolanin, 10.06.2009, 31.05.2010 (KRA).
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Appendix 2. List of doubtful or requiring confirmation localities of Orobanche lutea in Poland based on
the literature reports (Symbols and abbreviations: see Appendix 1)

AC: 06 — Stary Przylep (Gtazek 1971); 12 — Widuchowa (Holzfuss 1931, after ATPOL); 67 — Wieprzyce (Libbert 1930, after
ATPOL); 99 — Poznan: Migdzyrzecz [Meseritz] (Ascherson & Graebner 1898/99; Decker 1911); BC: 31 — Jezioro Rolewiec,
Rolewiec (Potonié 1884); 45 — Ciszkowo n. Czarnkowa [Czarnikau: Ciszkowo] (Strachler 1893, after ATPOL; Ascherson
& Graebner 1898/99); BE: 07 — Trzcinica Wotowska, Wotow distr. [Gr.-Strenz] (Fiek 1881, Schube 1903); 15 — Konary,
Winsko com., Wotow distr., baulks [Kunern unweit Winzig, Feldrainen] (Uechtritz 1877), [Kuhnern] (Fiek 1881, Schube
1903); 25 — Gliniany n. Libiaz [Gleinau] (Schube 1903); 88 — Piotrowice n. Strzelin [Peterwitz] (Schube 1903); 89 — Strzelin,
Niemcza (Schube 1903); CA: 87 — Lapalice [Lappalitz] (Abromeit et al. 1898 after Schnee 25.6.76. Herb. Regim.; Abromeit
et al. 1903); 99 — Pregowo (Klinggraff 1848, after ATPOL); CB: 27 — Chwarzno n. Koscierzyna [Berent: Chwarsznau
(Trieichel)] (Scholz 1896; Abromeit et al. 1898, f. pallens; Ascherson & Graebner 1898; Preuss 1912); 53 — Chojnice (Haub
1847); 99 — Chetmno (Wacker 1862); CC: 39 — Gajtowo (n. Cierpice) (Spribille 1888; Scholz 1896); CE: 95 — Opole,
apophyte of xer. gras., (Szczotkowski, 1988, after Michalak 1970, 1971); Opole, Maurycy hill (currently cement plant)
[Oppeln, Moritzberg] (Fiek 1881, Schube 1903); Opole-Srodmiescie N, railway embankment close to Opole Wschodnie old
railway station and ditch along Oleska street (Michalak 1970); Opole-Zakrzow, railway embankment close to Luboszycka
street (Michalak 1970); 96 — Opole, Kepa [Kempa] (Schube 1903); CF: 06 — Kosorowice [Kossorowitz] (Fiek 1881, Schube
1903, Nowak & Nowak 2002); 15 — Zimnice Wielkie, Opole distr. [Gr. Schimnitz] (Fiek 1881, Schube 1903); Krapkowice-
Otmet [Krappitz: Ottmuth] (Fiek 1881, Schube 1903); Droszkowice n. Gogolin (Babczynska-Sendek 1998, unpubl., US;
Babczynska-Sendek 2005); 16 — Tarnow Opolski S (Schube 1903, Nowak et. al. 2000, unpubl. US); Zakrzow, Gogolin distr.
(Nowak & Nowak 2000/2002, unpubl., US); 17 — Szymiszow, Strzelce Opolskie distr. [Schimischow] (Fiek 1887, Schube
1903, Kobierski 1974); Kalinowice, Strzelce Opolskie com. [Kalinowitz] (Fiek 1881, Schube 1903); 18 — Strzelce Opolskie
(Kobierski 1974); 25 — Zywocice, Krapkowice distr. (Schube 1925); 26 — Zyrowa n. Le$nica [Leschnitz: Zyrowa] (Schube
1925); DB: 81 — between a grove in the Grudziadz fortress and the Vistula bank (Scholz 1896); Grudziadz (Klinggraff 1854);
Grudziadz, fortress slopes (Ascherson & Graebner 1898; Preuss 1912); DC: 18 — Klonowo, Lidzbark (Abromeit et al. 1911);
DE: 84 — Mir6éw, Babiak hill (Herezniak et al. 1973); Przymitowice-Kotysow (Herezniak et al. 2001); Hektary N (Urbisz
2004a); 86 — Julianka, quarry (Herezniak ef al. 2001); Krasice (Urbisz 2004a); 90 — Lubecko [Lubetzko] (Schube 1903);
Lubliniec (Schube 1903); 94 — Wojnoéwka Choronska (Urbisz 2004a), 95 — SW of Ztoty Potok (Urbisz 2004a); Pustkowie
Przybynowskie (Urbisz 2004a); 96 — Janow (Urbisz 2004a); Ztoty Potok S, Parkowe res., car park by the springs (Urbisz
2004a); DF: 03 — Wozniki NW, hill 340 with Wozniki-Ligota Woznicka road (Goéra Florianska/Dolnica) [Floriansberg]
(Schube 1903); 06 — Rzgdkowice, Skaty Rzg¢dkowickie rocks (Urbisz 2004a; probably confused with O. bartlingii); 10 —
Wielowies, Gliwice distr. (Schube 1930, Schalow 1934); 21 — Miedary-Kopanina, Plonowskie Gory Mts (Kobierski 1974);
22 — Tarnowskie Gory Mts (Schube 1904); Orzech, Swierklaniec com. (Schube 1903, maybe confused with O. elatior);
23 — Myszkowice and Celiny (Nowak 1999, probably confused with O. kochii); Lubianki n. Siemonia, Gora Korzystna hill
(Nowak 1999, confused with O. kochii); Twardowice (Nowak 1999); Najdziszow (Nowak 1999); Rogoznik (Nowak 1999);
Toporowice W (Nowak 1999); 24 — between Zawarpie and Kuznica Swigtojanska (Nowak 1999, probably confused with
O. kochii); between Podwarpie and Glinianki (Nowak 1999, probably confused with O. alsatica); S of Siewierz, Tuliszéw
and Chmielowskie (Nowak 1999; confused with O. kochii); Wargzyn E (Nowak 1999); 27 — Podzamcze (Dyrga 1994, Urbisz
2004a, probably confused with O. bartlingii) [summit rocks near the ,,Ogrodzieniec” castle in Podzamcze] (Maczynski
2010; confused with O. bartlingii, phot.); between Wierbka and Stawniéw (Babczynska-Sendek ef al. 2011); 32 — Bytom
[Beuthen] (Schube 1904); Piekary Slaskie-Szarlej [Scharley] (Schube 1903, probably confused with O. kochii); Piekary
Slaskie-Brzeziny [Wojkowice-Brzeziny] (Babczynska-Sendek 1993, unpubl., US; Nowak 1997, unpubl., US; Babczynska-
Sendek 2005); 33 — Wojkowice-Zychcice (Nowak 1999, confused with O. kochii); Rogoznik SW (Babczynska-Sendek et al.
2012) [between Rogoznik and Wojkowice] (Nowak 1999); Bedzin-Grodziec, Gora §w. Doroty hill (Nowak 1999, confused
with O. kochii); 35 — DG-L¢ka N (Nowak 1999); 36 — Laski (Bednarz 1993, unpubl., US); 37 — Kolbark SE (Urbisz 2004a,
probably confused with O. elatior); 46 — Bukowno, Ttukienka and Wygielza (Nowak 1997, unpubl., US); 47 — Olkusz, E
part (Nowak 1997, unpubl., US); Sieniczno (Urbisz 2004a); 48 — Skata W, Grodzisko (Urbisz 2004a, probably confused with
O. bartlingii); 53 — Ledziny-Blich, hill with St. Clement’s church (Fiek 1892, Schube 1904, confused with O. elatior s. 1.),
[Berun: Clemensberg] (Schube 1903); 55 — Jaworzno-Bory, and to W, SW (Chmiel 1993, unpubl., US; Babczynska-Sendek
1996, unpubl., US; Babczynska-Sendek 2005); Chrzanéw-Katy (Babczynska-Sendek 1992, unpubl., US; Chmiel 1993,
unpubl., US; Babczynska-Sendek 2005); 56 — Myslachowice N (Urbisz 2004a); Ptoki (Urbisz 2004a); Trzebinia-Siersza
S (Urbisz 2004a); Chrzanow E (Chmiel 1993, unpubl., US); 58 — Ojcow S, Pradnik Ojcowski (Urbisz 2004a); Wawdz
Korytania (Michalik 1978); Bedkowice N (Urbisz 2004a); Dolina Bedkowska v., S part (Urbisz 2004a); 63 — Bierun Stary
(Schube 1904); 64 — Bierun Nowy (Schube 1904); 68 — Aleksandrowice W (Urbisz 2004a); 69 — Cracow-Podgorze (Berdau
1859); 91 — Harbutowice n. Skoczéw (Ciaciura 1971); DG: 59 — cfr. Zakopane-Krzeptowki, leg. I. Krol, 01.06.1898 (KRAM,
092529); ED: 27 — Wygoda n. Warsaw (Rostafinski 1872); EE: 17 — Radom (Rostafinski 1872 after Jastrzgbowski); EF: 76
— Wielka Wies, Panienska Gora hill (Pacyna 2004); Wielka Goéra hill (Ztota) (Pacyna 2004); 85 — Faliszewice (Pacyna 2004);
EG: 23 — Padoly, between Maszkowice and Jazowsko (Rams 1998, after ATPOL); FG: 16 — Trepcza (Zemanek 1981); 69
— Pacotowa Mt, SE, meadow (Zemanek & Winnicki 1999); GF: 90 — Jaksmanice; between Jaksmanice and Rozubowice;
between Luczyce and Rozubowice, SW Rozubowice (on the Wiar) (Paul 2013).
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