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Abstract

The paper presents the current distribution of Orobanche
caryophyllacea Sm. in Poland based on a critical revision of
herbarium and literature data as well as the results of my field
studies. The majority of localities are in south and south-east-
ern Poland: Matopolska Upland, Lublin Upland, Roztocze,
Przemysl Foothills, Pieniny Mts, rarely in the valleys of the
Lower Vistula and Oder rivers or Wolin island. The distribution
map in Poland is included. The taxonomy, biology and ecology
of the species are discussed.
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INTRODUCTION

In Poland the holoparasitic genus Orobanche L.
(Orobanchaceae) contains 19 species, including two
ephemerophytes [1-19]. These taxa are protected and
their majority grow at rare and threatened localities.
The species chiefly occur within the belt of the Pol-
ish Uplands and in the lower Oder and Vistula valleys.
Orobanche caryophyllacea Sm. [bedstraw (clove-
scented) broomrape] is a European-western Asiatic
species [20]. It occurs in Western (from France), Cen-
tral and Eastern Europe, from southern England, the
Netherlands, Germany, Poland, Estonia, Mediterra-
nean Region, to Asia Minor, the Caucasus, and Iran
[21]. The species has also been reported from northern
Africa [22,23].

Orobanche caryophyllacea is oligophagous and
parasitizes species of the family Rubiaceae and the
genus Galium. In Central Europe, it mostly occurs on
G. mollugo, G. verum, G. boreale and G. odoratum; it

has also been reported on G. schultesii, G. glaucum,
G. album, G. sylvaticum or G. tunetanum from Algie-
ria [3-5,17,20,23-25]. It prefers xerothermic habitats
of the Festuco-Brometea class and fringe communities
of the Trifolio-Geranietea sanguinei class, especially
of the Geranion sanguinei alliance, chiefly in uplands
and mountains, e.g. 1700 m in Slovakia (Bielskie Tatra
Mts), up to 2000 m in Switzerland [20,24].

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

TAXONOMIC REMARKS

Orobanche caryophyllacea J. E. Smith 1798,
Transact. Linn. Soc. London 4: 169. Syn.: O. vulgaris
Poiret 1798 (1. Nov.), in Lamarck, Encycl. Meth. 4:
621; O. galii Duby 1828, Bot. Gall. 1: 349.

Ind. loc.: “Gathered in shrubby hills near Val-
cimara [Valcimarra, Caldarola, Macerata Province, Le
Marche Region, Italy], at the foot of the Apennines
[Appennino umbro-marchigiano, Apennine Moun-
tains], in April 1787. Tour on the Continent, vol. ii.
308. Linnaeus received the same from Siberia” [26].

Lectotype: herb. Smith 1087.23 (LINN).

In the traditional division, Orobanche caryo-
phyllacea is included in grex Galeatae Beck, contain-
ing species having the corolla with a curved dorsal
line, a galeate upper lip, large flowers, 17-35 mm, yel-
low-brown, purple, lilac, usually purpurescent towards
the margin, with high colour variability [22,23]. The
species is placed in the section Orobanche Teryokhin,
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subsection Galeatae (Beck) Teryokhin [27], in the
most recent approach. In Central Europe, Orobanche
lutea and O. teucrii also belong to the subsection
Galeatae. In an older approach, these species were
included in grex Galeatae together with O. gamose-
pala and O. latisquama [23]. At present, the former is
placed in a separate section, Gamosepalae, [27] while
O. latisquama has been placed in the genus Boular-
dia latisquama [28-30]. O. clausonis Pomel, which is
classified in grex Minores [23], is a very similar spe-
cies; however, the diagnostic characters indicate it
should be included in grex Galeatae. It also parasitizes
Rubiaceae (e.g. Asperula hirsuta, Rubia peregrina),
occurring in the Mediterranean Region, mainly on the
Iberian Peninsula [31,32]. A recent phylogenetic study
has shown that O. clausonis (section Orobanche) is
closer to the taxa of the section Trionychon [33].

In Central Europe, determination errors are
mostly made between Orobanche lutea and O. teucrii.
Unlike O. caryophyllacea, O. lutea nearly always has
a wax-coloured or yellow stigma, the dorsal line of the
corolla is curved from its base, slightly convex, but
the corolla is not swollen and with a considerably less
open throat. It parasitizes the Medicago genus and is
scentless or the scent is very delicate. The dorsal line
of the corolla in O. teucrii is straight or weakly convex;
the inflorescence is short and with few flowers. It par-
asitizes species of the Teucrium genus. Photographs
and descriptions of the species are available in several
studies [20,21]. O. teucrii was incorrectly reported
from the Polish part of the Pieniny Mts [34] and from
the Lublin region [35]. The species was identified as
O. caryophyllacea on herbarium and field verification.

Phenotypic variability of shoots is very high in
Orobanche caryophyllacea, especially of flowers and
stems, with a wide range of colours from albinotic,
brigh yellow, light pink and purple to violet. The col-
our of the pistil stigma is also variable. Typically, it is
purple-coloured, but forms having orange, yellow and
pink stigmas are known. The intensity of pubescence
and metric characters are also observed. One popula-
tion can comprise even a few colour forms. Many va-
rieties have been described: var. typica G. Beck, var.
incurvata G. Beck, var. buhsei (Reuter) G. Beck, var.
gymnantha G. Beck, and over 30 lower units depending
on the colour, pubescence and calyx structure [22,23].
Specimens with large flowers (2.5-3.5 mm), lax and
multi-flower inflorescence, were determined in Poland,
especially in Silesia, as var. laxiflora (= O. laxiflora
Reichenb., f. macrantha (Dietrich) G. Beck), while
specimens with a lemon-coloured corolla and a purple
pistil stigma from the area of Krynica were determined
as f. citrina (Dietrich) G. Beck [36]. Specimens hav-
ing a lemon-coloured corolla and a pistil stigma can
also be infrequently observed in the Nida Basin (e.g.
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Sedziejowice), corresponding to the described form
f. strobiligena (Reichenbach) G. Beck. Intensly-col-
oured purple individuals, described as f. orphinia G.
Beck, can also be encountered in the same populations
at scattered localities in Poland. Albinotic specimens
have also been observed in shaded sites, such as the
specimen in the Grabowiec reserve in the Nida Basin
[5]. An albinotic form was described as f. albiflora Ba-
guet and reported so far from Belgium [23].

MATERIALS AND METHODS

Field research was conducted in 1999-2013,
with the investigations being intensified between 2006
and 2013. All the herbarium materials of Orobanche
caryophyllacea available in Poland were reviewed. The
materials are deposited in the herbaria CHRZ, KRA,
KRAM, KTC, KTU, LBL, LOD, OPOL, POZ, TRN,
UGDA, WA, WRSL, WSRP, and also in Germany (B,
GLM). Herbarium acronyms are given after Mirek
etal. [37]and Holmgren and Holmgren [38].
The nomenclature of vascular plants follows Mirek
et al. [39]. The nomenclature of syntaxa is based on
Matuszkiewicz [40]. The localities are organ-
ized as ATPOL cartogram units, 10 km x 10 km [41,
see http://www.ib.uj.edu.pl/chronpol/], in alphabetical
order. Probably incorrect localities or not confirmed by
the field or herbarium investigations are marked with
the symbol “?” per square number. The localities are
described as follows: ATPOL grid unit, geographic lo-
cation, 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 the collector and collection
date, exsiccatum number and the herbarium acronym.

Host plants were observed by delicately expos-
ing the soil with a gardening shovel. A total of 80 soil
pits were observed in the field and in the analysis of
herbarium materials containing an attached host.

Symbols and abbreviations: ecol. site — ecologi-
cal site, leg. — collected by, n. — near, phot. — photog-
raphy, res. — reserve, v. — valley, xer. — xerothermic,
gras. — grassland, vid. — seen by, ? — doubtful, uncer-
tain, or unconfirmed locality.

RESULTS

Distribution in Poland

In Poland Orobanche caryophyllacea occurs
mainly in the Matopolska Upland (chiefly the Nida Ba-
sin and the Middle Vistula River valley), Lublin Up-
land, Roztocze, Przemysl Foothills, Sudeten Foreland
and Silesian Basin, the valleys of the Lower Vistula and
Oder Rivers, Wolin island, and Pieniny Mts (Fig. 1).
Frequent determination errors were made in the past
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and the list below presents only verified data. As my
verification showed, the species was incorrectly report-
ed from the Silesian — Krakow Upland [e.g. 4246, un-
published data from the ATPOL database]. It was most
often mistaken with O. lutea and O. kochii, which often
occur in the area, infrequently with O. bartlingii and
O. elatior [47,48]. Many incorrect reports also con-
cerned the Matopolska Upland and adjacent areas [e.g.
49-53, unpublished data from the ATPOL database].
Some literature data could not be verified as the her-
barium material was lacking or despite investigations in
the field (especially old German data, with not strictly
defined localities). These uncertain data are marked
with a special symbol on the map (Fig. 1). Attempts are
still made to find and verify many of them in the field.
List of localities: AB: 22? — Przytér n. Swi-
noujscie [54]; 23 — Western Pomerania, Wolin island,
Wicko, sandy fallow land on Trzciggowska slopes v.,
leg. H. Piotrowska, 21.06.1962 (UGDA/Wolin 002);
32 — Wolin, Lubin, SW slope of an insolated hill, leg.
B. Chmielewski, P. Szkudlarz, 31.05.1985 (POZ); Lu-
bin, on the side of Gléwna street, thermophilous slope
of the Szczecin Lagoon, 53°51°49”N, 14°26’08,02”E,
50 m, (>30), vid. R. Piwowarczyk, 08.07.2012, [54];
33 — Trzciggowo, NE of Wapnica, vid. B. Kasperkow-
icz, 2010, [54]; Wapnica, chalk mine [54]; road side in
a mixed coniferous forest, by the blue tourist trail, S of
Turkusowe lake, 53°52°29,4”N, 14°26°25,1”E, 54 m,
(2), vid. R. Piwowarczyk, 09.07.2012; Wolin island,
cliff on the Szczecin Lagoon, leg. H. Piotrowska,
15.07.1951 (UGDA/Wolin 001); Wapnica, sunny
gorge, leg. H. Piotrowska, 18.06.1976 (UGDA, 01/04);
Dargobadz [54]; Kepa [54]; 967 — Stargard Szczeciriski
and Ulikowo [55-57]; AC: 05 — Grgdziec on Miedwie
lake, xer. slope, leg. J. Stasiak, 01.06.1971 (UGDA,
01/03); Gredziec, Pyrzyce district, steppe “Brodogéry”
res., on a sunny slope, leg. W. Gugnacka, 29.05.1973
(TRN), [55,58-60]; roadside escarpment by the Pyr-
zyce-Stargard Szczecinski road [61]; 06 — “Stary Pr-
zylep” res. between Stary Przylep and Janowo villages,
xer. gras., 53°11°27,25”N, 14°59°33,5”E, 80 m, (<5),
vid. R. Piwowarczyk, 25.06.2009, [58,62]; 127 — Widu-
chowa [60]; 157 — Pyrzyce (Pyritz) [56]; 16? — Zabor-
sko, BE. Cwikliriski, unpbl, 1979 (after ATPOL); 21 —
Krajnik (Krdnig), leg. R. Schulz 1903, 1908 (B),
[63,64]; Krajnik Dolny, xer. gras. in the SE part of
Gorki Krajnickie, n. an excavation pit, 53°01°35”N,
14°18°37,9”E, vid. K. Baranska, P. Plucinski, R. Pi-
wowarczyk, 25.06.2009, [60]; Radun, leg. R. Schulz
1908, (B), [60,63-65, vid. S. Raitzel, 2010 oral com.);
22?7 — Nawodna [60]; 30 — Bielinek on the Oder river,
Chojna district, leg. J. Schide 1847, 1850, leg. R. Schulz
1911, 1914 (B), [63], leg. F. Celinski, 28.05.1971
(KTU, 1057); “Bielinek” res. on the Oder river, leg.
Exc. Inst. Bot. U. P., 06.1952 (POZ); Biclinek, xer.
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gras. leg. H. Piotrowska, 25.05.1967 (UGDA 01/01,
01/02), vid. R. Piwowarczyk, 07.09.2007 (<15),
[64,66-75]; Bielinek-Lubichéw Dolny [68]; Markocin
[68]; Swierkocin [76]; 31? — Krzymoéw [60]; 41 — Stare
Objezierze, grassland NE of the village, between the
margin of a pine forest and a lake, 52°52°43,3”N,
14°21°37,6”E, 71 m, (<5), meadow with Arrhenather-
um elatius on the margin of a coniferous forest,
52°52°47,2”N, 14°21°30,7”E, 65 m, 52°52’53,6”N,
14°21°33,7”E, vid. K. Baranska, P. Pluciniski, R. Piwo-
warczyk, 25.06.2009; Dolsko, xer. gras. SW of the vil-
lage towards Gorka lake, 52°53°38,6”N, 14°21°32,7”E,
66 m, vid. K. Baranska, P. Pluciniski, R. Piwowarczyk,
25.06.2009; Zelichow, slope SE of the village (>40),
[77]; Moryn (Mohrin) [64]; 66?7 — Lupowo [60]; 677 —
Gorzéw Wielkopolski (Landsberg): Ruski Stawek
(Schiitzensee) [64]; Wieprzyce [60]; 68?7 — Czechow
(Zechow) n. Gorzéw Wielkopolski [64,78]; 83 — Gor-
zyca, Kostrzyn on the Oder river district, leg. W. Zu-
kowski, 27.05.1962 (POZ); Gérzyca (Goritz): Gora
Pamigciniska (Frauendorfer Berge), [64,79]; Owczary
on the Oder river, on a sunny slope overgrown with xer.
vegetation, leg. W. Gugnacka, 29.05.1973 (TRN); Ow-
czary, in a ravine, on a slope, leg. W. Gugnacka,
29.05.1973 (TRN); Owczary, xer. gras., 52°28°23,9”N,
14°38’43,1”E, 39 m, (<10), vid. R. Piwowarczyk,
25.06.2009, [80]; BC: 76? — Szamotuly (Master) [81];
Piaskowo [82]; BD: 52? — Stawskie lake n. Stawa
Slqska [83]; 81 — Dalkéw, Kurow Wielki (Dalkau,
Kauer), leg. Joachim, 26.06.1888 (auch Pinkwart,
07.1899) (WRSL); Kuréw Wielki (Gr.-Kauer) n. Glo-
g6w [84,85]; Srem (Schrien) n. Glogéw [85]; 82 — Nie-
lubia (unweit des Nilbauer Birken), leg. Klopfer,
14.08.1928 (WRSL), [86]; 83 — Ogorzelec, Glogéw
district, in a gras., leg. Z. Gtowacki, 11.06.1972 (WSRP,
00005165); xer. gras. WWN Ogorzelec (>30), vid.
E. Szczesniak, 2011 (phot.); Lower Silesia, Dalkowskie
hills, Szczyglice n. Glogéw, on an insolated slope SE of
the village in a gras. of the alliance Koelerion glaucae,
leg. E. Koziot, 21.05.2005 (KTU, 99017); Szczyglice
(Sieglitz) n. Glogéw, 15.07.1871 leg. ? (WRSL),
[84,85]; BE: 16 — Stary Wotéw, Wroctaw province,
sunny slope, leg. E. Koziot, 17.06.1981 (WRSL); 67 —
Gorzyce (Gurwitz) n. Wroctaw, leg. H. Scholtz (WRSL),
[84 (var. laxiflora), 85,87]; 77 — Winna Goéra (Wein-
berg) n. Sobdtka (Zobten), leg. R. Sadebeck, 06.1840
(WRSL), Winna Goéra n. Sobétka [84,85]; Nastawice,
xer. gras. and the area around the quarry on a serpent-
inite hill, so-called Kamienny Grzbiet, Szczesniak un-
pbl 1997 (after ATPOL), (<300 in 2001), [88], (<80 in
2011), 50°53°00,0”N; 16°49°50,8”E, 174 m, vid. R. Pi-
wowarczyk, 14.07.2011; 87 — Jasinek n. Niemcza
(Johannistal), at present Goéra Cierniak (Ostseite des
Dorner berges), leg. T. Schube, 14.06.1914 (WRSL),
[89]; 88 — Prusy, between Niemcza and Strzelin, on
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G. mollugo, 06.1856, leg. R. Uechritz (WRSL); Janow-
iczki (Klein Johnsdorf) n. Niemcza (Nimptsch), on
G. verum, var. laxiflora, leg. Schumann, 05.06.1880
(WSRL), [84,85]; Ksigginice Wielkie (Gr. Kniegnitz)
n. Niemcza [84]; 97 — Niemcza, bank of the Sl@ia riv-
er, behind the hospital, abundant (Loheufer hinter dem
Genesungsheim in grossen Zahl), 14.06.1935, leg.
Fromsdorf; Niemcza (an den Ohleabhangen bei
Nimptsch) [90]; Stasin (Pangel) near Niemcza [85];
CB: 99? — Chetmno (Kulm) [81,91-93]; Chetmno,
area of the Fryba river [94-96]; CC: 08 — between
Kietpand Plutowo, on G. verum [92,95,96]; Plutowo,
leg. A. Koztowska, 06.1927 (KRAM, 241975);
Plutowo, slope, leg. M. Ceynowa, 07.06.1958 (TRN);
“Plutowo” res., (3), vid. R. Piwowarczyk, 10.09.2004;
(6) vid. S. Kusz, 02.06.2013; Sw. Wawrzyniec Mt
in Starogréd n. Chetmo (Althausen am Lorenzberge)
[92,95-97]; “Goéra Sw. Wawrzyfica” res., xer. gras.
(<5), 53°19°37,5”N, 18°22°57,9”E, 92 m, vid. R. Piwo-
warczyk, 29.05.2009; Szymborno, Chetmno district,
leg. M. Ceynowa, 29.07.1961 (TRN), [97]; 18 — slope
n. Unistaw, NWW of Na Skarpg street (4), vid. S. Kusz,
15.06.2013 (phot.); 39?7 — Gajtowo (Getau), between
Solec and Toruni [96,98]; Torun, Dybowo (Nieder-
miihl) [96]; 58? — between Sciborze and Ortowo [96];
67?7 — Inowroctaw [81]; Inowroctaw, Niedermiihle
[96]; 687 — Jaronty [96]; 757 — Mogilno [81]; Mogilno/
Wiecanowo [82,96,98]; 85? — Trzemeszno n. Poznan
[99]; CE: 90 — Przeworno n. Strzelin (Im Prieborner
Marmorbruch), marble quarry, leg. F. Wimmer,
H. Grabowski, 18?? (WRSL), [84,85,100,101]; 95?7 —
Opole (Oppeln, bei dem Salzmagazin), [100], probably
O. lutea; CF: 16? — Kamieni Slqski (Grosstein), [100],
probably O. lutea; 457 — Borzystawice (Borislawitz) near
Pawtowiczki (Gnadenfeld) [84,85]; 59 — Rudy (Rauden),
leg. Dziatzko, 02.07.1897 (OPOL, P/3468); 65 — Kietrz
(Katscher), Gipsowa Goéra (Gypsgruben), leg. Kelch
(GLM-DB, 138814), leg. E. Koziot, 15.06.1983 (WRSL,
96785), [84,85,101]; Kietrz, sunny slope, leg. E. Koziot,
15.06.1983 (WRSL, 90811); Dzierzystaw n. Kietrz, xer.
gras. on gypsum areas, leg. Kelch, 1840 (GLM, 138823),
leg. ?, 14.06.1859, on G. verum and G. mollugo (GLM,
106750), leg. Z. Dzwonko, A. Frey, 23.06.1970 (KRA,
066868); “Gipsowa Goéra” res., Dzierzystaw
n. Kietrz, leg. A. Sendek, 14.05.1972 (KRA, 0138562);
leg. A. Sendek, 14.06.1972 (KTU, 10554), [102]; Gip-
sowa Gora n. Kietrz, leg. K. Rostariski, 01.06.1985
(KTU, 99029); leg. B. Fojcik, 01.06.1990 (KTU,
99030); leg. M. Buchalik, 05.06.1999 (KTU, 99027);
leg. L. Dudek, 14.06.1972 (KTU, 16210), [103,104];
Koztéwki (Kosling) n. Kietrz, var. laxiflora, leg.
M. Wetschky, 06.1876, 18.05.1904 (1907?) (WRSL),
[85,105]; DA: 80? — Gdansk [96]; 87? — Frombork
(Frauenburg) [106]; 96? — Kikoty (Kickelhof) (vicinity
of Jan6éwek at present) between Kadyny (Cadinen) and
Tolkmicko (Tolkemit), by the road, [92,95,96]; DB: 71
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— Bingsberge hills (at present Géry Losiowe Mts) be-
tween Zakurzewo (Sackrau) and Welcz (Wolz), on
G. molugo [92,94,95]; Grudziadz, Zakurzewo, Bings-
berge, leg. Peil, 15.06.1880 (TRN), [96]; 81 — Grudzigdz
(Graudenz) [81], meadows on the high bank of the Vis-
tula, SW of the fortress [92], on G. mollugo and
G. verum], Grudziagdz, fortress, leg. Griitter, 03.07.1887
(WA, 33086) [94-96]; DF: 78? — Jurczyce [107]; 88?
— Wola Radziszowska [107]; DG: 00? — Cieszyn (Te-
schen) [85]; EC: 94?7 — Modlin [108]; EF: 04 — between
Chomentéwek and Sedziejowice, xer. gras. and ther-
mophilous scrub on S- and SW-facing hills on the
E and W side of the road (<200 in 2007; <100 in 2013),
50°34°23”N, 20°39°44”E, 264 m, vid. R. Piwowarczyk,
A. Przemyski, 2007, vid. R. Piwowarczyk 30.05.2013,
leg. R. Piwowarczyk, 06.06.2007, 04.06.2009 (KTC),
[5]; Gartatowice, E part, xer. gras., on gypsum, on both
sides of the road (<100), 50°34°34”N, 20°37°33"E, 237
m, vid. R. Piwowarczyk, A. Przemyski, 2007, leg.
R. Piwowarczyk, 06.06.2007 (KTC), [5]; a quarry in
Borkow, leg. 7, 2001 (KTC); Samostrzatéw, SSE part,
xer. gras. (<100), 50°35°18”N, 20°38’41”E, 244 m, leg.
R. Piwowarczyk, 04.06.2009 (KTC), [5]; 14 — Pasturka,
in a hole remaining after excavated stone on the forest
margin, leg. J. Madalski, 03.06.1966 (KRAM, 494810);
oak-hornbeam forest in the W part of the “Grabowiec”
res. between Gacki and Bogucice I (<100). The species
parasitizes G. odoratum, G. mollugo, G. verum and
Cruciata glabra there (>50), 50°28°21”, 20°34°33”E,
240 m, vid. A. Przemyski, 2006, leg. R. Piwowarczyk,
02.06.2007, 06.06.2007, 28.05.2008 (KTC), vid. R. Pi-
wowarczyk, 2012, [5,53]; “Grabowiec” res. n. Krzy-
zanowice, gras., leg. A. Jasiewicz, 07.06.1957 (KRAM,
414019); Bogucice, Grabowice (probably the “Gra-
bowiec” res.), leg. K. Kaznowski, 13.06.1931 (POZ);
res. Bogucice, leg. S. Chroscielewska, 15.07.1935
(WA, 0000028406=018860); 15 — Lagiewniki n. Bus-
ko-Zdréj, xer. gras., S and SW-facing (‘“Zimne Wody”
res.) (<50), 1531, 50°28°58,72”N, 20°44’00”E, 254 m,
leg. R. Piwowarczyk, 21.07.2006 (KTC), [5]; Dobrow-
oda [109]; Czerwony Chotel [109,110], Busko-Zdrdj
[110]; 24 — Skorocice n. Busko Zdrdj, gypsum rocks,
leg. A. Jasiewicz, 07.06.1957 (KRAM, 414009); 26 —
between Kikéw and Sutkowice, xer. gras. on a former
vast limestone excavation pit (so-called Kamienna
Gora), (>200), 50°25°05,51”N, 20°51°24”E, 258 m,
50°25°04”N, 20°51°38”E, 287 m, leg. R. Piwowarczyk,
28.05.2008 (KTC), vid. R. Piwowarczyk 30.05.2013,
[5]; Sutkowice [111]; 27 — xer. gras. by the Piestrzec —
Biechdw road junction (>5), leg. A. Przemyski, 08.2008
(KTC); 34 — Wislica, W part, xer. gras. and scrub on
a S, SE and SW-facing slope (<50), 50°21°01”N,
20°39°50”E, 171 m, leg. R. Piwowarczyk, A. Przemyski,
08.2006 (KTC), [5,110]; 35 — Gorki n. Szczerbakdw,
xer. gras. on a slope on gypsum, S, SW and SE-facing
(>100), 50°20’51”, 20°43’54”E, 174 m, 50°20°557,
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20°44°01”E, 179 m, vid. A. Przemyski, 2007, leg.
R. Piwowarczyk, 2007 (KTC), vid. R. Piwowarczyk
30.05.2013, [5]; 86? — Janowice, on a dry meadow on
a steep slope on the Dunajec river [112]; EG: 14? —
Gora Chetm, Kaclowa [113]; 17? — Chetmiecka Goéra
[36, vid. 06.1916); 32 — Pieniny Mts, between Macelak
and a unnamed peak towards the Szopka pass, by the
trail near a group of trees (Galium, Laserpitium), leg.
W. Gugnacka, L. Rutkowski, 14.06.1983 (TRN); Mac-
elak, N slopes, (5), 49°25°14”N, 20°22’32”E, 840 m,
vid. I. Dembicz, E. Kozub, 03.07.2013 (phot.); Kozia
Goéra 790 m, Origano-Brachypodietum [114]; Kozia
Goéra, warm meadow, (<15), vid. R. Piwowarczyk,
23.07.2010, 49°25°15,6”N, 20°22°09,4”E, 791 m; Ko-
zia Goéra, SW-facing roadsides, (<20), 49°25°13,1”N,
20°22°21,4”E, 822 m, vid. R. Piwowarczyk, 23.07.2010;
33 — Pieniny Mts [115], Pieniny Mts, woody scrub, leg.
Wotoszyn, 07.1928 (KRA, 012171); Pieniny Mts, leg.
R. Kobendza, 1926 (WA, 0000028444=018927); Pien-
iny Mts, leg. A. Jasiewicz, 24.06.1952 (KRAM,
414023); cfr. Pieniny Mts, rocks on the Dunajec river,
leg. M. Wayda, 23.06.1994 (KRA, 0128530); Pieniny
Mts, Biate Skaty, beech forest on S slopes, leg. A. Ja-
siewicz, 25.06.1964 (KRAM, 414020, 095244); forest
below Biate Skaly, leg. E. Koteja, 1967 (KRAM,
363773), [34]; Ociemny Potok, on the upper side of the
green trail, Fagetum carpaticum, leg. K. Zarzycki, 1965
(KRAM, 363778, 363779); Ociemny Potok (Pieniniski),
in the Carpathian beech grove on G. odoratum, leg.
K. Zarzycki, 26.06.1966 (KRAM, 363771), [34]; Pien-
iny Mts, thermophilous beech groves below Czerwone
Skaty, towards the Pieninski Potok stream, 500 m a.s.1.,
leg. K. Zarzycki, 08.06.1966 (KRAM, 363772); Potok
Pieninski [116]; Potok Pieniniski, below the Limerczyki
glade, Phyllitido-Aceretum, leg. E. Koteja, 07.1963
(KRAM, 363775), [34]; Potok Pieniriski, below Czer-
tezik, on gruss in scrub, leg. A. Jasiewicz, 24.06.1952
(KRAM, 414010); by the bank of the Pieniniski Potok
stream, opposite Ociemny Wierch, meadows, leg.
A. Jasiewicz, 07.07.1953 (KRAM, 414028); scrub be-
low the Pieniniski Potok stream, leg. Szajna, 10.05.1930
(KRAM, 180355), [117]; scrub on rocks below the
Pieninski Potok stream, leg. K. Piech, 09.06.1930
(KRAM, 2200105); Dolina Czarnego Potoku valley,
650 m, cleared patch with Calamagrostis varia, leg.
K. Zarzycki (KRAM, 363769), as O. teucrii; Sokolica
[116]; beech forest below Sokolica, leg. K. Piech,
09.06.1930 (KRAM, 220106); Trzy Korony, leg. Szaj-
na, 09.05.1930 (KRAM, 180356); Trzy Korony, gras.
near the summit, leg. K. Zarzycki, 02.07.1967 (KRAM,
363776); scree below Okraglica [118]; Okraglica,
49°24°56.9”N, 20°25°20”E, 947 m, vid. R. Piwowar-
czyk, 30.07.2009, 22.07.2010; 07.2012, [4]; Orlica, on
gruss on the Dunajec, leg. A. Jasiewicz, 24.06.1952
(KRAM, 414024), as O. teucrii; behind the ,,Orlica”
hostel n. Szczawnica, meadow (<15), leg. R. Piwowar-
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czyk, 01.08.2009, 49°25°04,6°N, 20°27°35,1”E, 505 m;
Gora Zamkowa, gras. near pines by the summit, on
G. mollugo, leg. K. Zarzycki, 13.07.1967 (KRAM,
363774), [34]; small mid-forest meadow on the slope of
Gora Zamkowa by the Potok Pieniniski stream, leg.
K. Kostrakiewicz, 24.06.1952 (KRAM, 241650); in
scrub on Géra Zamkowa, leg. J. Nowak, 19.07.1954
(CHRZ); gras. and scrub n. castle ruins, (2),
49°25°12,5”N, 20°25°12,9”E, 724 m, vid. R. Piwowar-
czyk, 30.07.2009; Pieniny Mts, ,,Gérka” n. Dtugi Gro-
nik, meadow with Brachypodium, leg. E. Kotejowa,
15.06.1967 (KRAM, 363776, 363777); warm meadow
n. Dhugi Gronik, (<5), 49°25°08,2”N, 20°26°56,6”E,
515 m, leg. R. Piwowarczyk, 20.07.2010, [34]; LaZne
Skaty, meadow, vid. W. and L. Frey (phot.), 2009
(<30), on G. mollugo; between Kroscienko and Tyl-
manowa [ 119]; Stajkowa Gora over Kroscienko, on the
Dunajec on the Dunajec SW, dry meadow, 670 m, leg.
K. Stawowczyk, 09.06.2009; thermophilous gras. S of
an unnamed rock, 872 m, N of Cyrylowa Skala, leg.
K. Zarzycki, 13.06.1966 (KRAM, 363780); Lgczana,
n. Przetecz Trzy Kopce, small hill N of the trail, (<10),
49°25°08,4”N, 20°23°12,7”E, 780 m, vid. R. Piwowar-
czyk, 23.07.2010; Nowa Goéra 850 m, Origano-Brachy-
podietum [114]; Kras 460 m, Origano-Brachypo-
dietum, [114, as O. lutea]; Polana Pieniny Mts, 940 m,
Veratrum lobelianum-Laserpitium latifolium, [114, as
O. lutea]; Polana Zaosice, 630 m [120, as O. alba];
Wawéz Gorezyriski gorge (Macelowy) [121]; Facimiech
[122]; Slovakia: Male Pieniny Mts, immediately past
the Slovak border, by the yellow tourist trail descending
to Lesnica and diverging from the blue ridge trail be-
tween Szafrandwka and Bystrzyk, vid. W. and L. Frey,
02.07.2006 and 2008; Wylizana Mt, by the blue trail,
S-facing, 49°24°49,8”N, 20°27°12,3”E, 447 m, vid.
R. Piwowarczyk, 01.08.2009; 34 — Male Pieniny Mts,
“Wawéz Homole” res., gras. on a rock slope, leg.
B. W¢jcikiewicz, 27.06.1973, 12.07.1973 (KRA, 71416,
71417); “Wawdz Homole” res., Gras. at the foot of rocks
over less than 100 meters to the left of the entrance,
W-facing, (<10), 49°24°20,1”°N, 20°32’52,4”E, 568 m,
vid. R. Piwowarczyk, 31.07.2009; Wawo6z Homole on
the west slope of the gorge, rock grassland, E-facing,
49°24°16,6”N, 20°32’51,9”E, 560 m, vid. R. Piwowar-
czyk, 31.07.2009; 37? — Krynica [36,123], var. citrina;
Kopciowa [36,123], var. citrina; 44 — Wysokie Skalki,
summit [124]; Wysoka Mt, summit, rock grassland,
(>5), 49°22°49,4” N,20°33°20”E, 1050 m, vid. R. Piwo-
warczyk, 31.07.2009; 46?7 — Mikowa n. Muszyna [36];
FC: 97?—-Drohiczyn [125]; FE: 13— Vicinity of Pulawy,
on hillsides, leg. A. K. Simionow, 06.1887 (WA,
000002845= 018925), Wiostowice near Putawy [126];
23 — Mieémierz n. Kazimierz Dolny, grassy chalky
slope, leg. H. Przychodzen, 19.06.1980 (LBL); xer.
gras., Mecmierz, Albrechtéwka (>5), vid. R. Piwo-
warczyk, 04.06.2011; 27 — Rury, Lublin, gorges, leg.
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H. Koporska, 06.1916 (LBL); 28 — Sobianowice n. Lu-
blin, loess slope, leg. D. Fijatkowski, 09.06.1949 (LBL);
sunny loess slopes, leg. D. Fijatkowski, 30.05.1959
(LBL); Dtugie n. Lublin, loess slope, leg. D. Fijatkowski,
03.06.1949 (LBL); Lublin, a gras. belonging to Thalic-
tro-Salvietum pratensis association on a high baulk on
the slope of the Bystrzyca valley (>10), 51°16°23”N,
22°37°577E, leg. A. Rysiak, 2006 (LBL); 52 — Ciszyca
Kolonia, xer. gras. by the edge and on the SE-facing
slope of the Vistula v. (>100), 51°01°08”N, 21°46°38”E,
153 m, leg. R. Piwowarczyk, 25.07.2001, 01.06.2002,
21.06.2005 (KTCO), [1,3,5,17,127]; Dorotka n. Tartéw,
xer. gras. and scrub N, S and SE of Dorotka, S, SE and
SW-facing (<30), 51°00°02”N, 21°47°05”E, 148 m, leg.
R. Piwowarczyk, 01.06.2002, 18.06.2006 (KTC),
[1,3,5,17,127]; 59 — Kolonia Zukéw n. Krzczonow,
a partly forested xer. gras. n. a closed limestone quarry
(>5), 51°02°15”N, 22°47°40”E, vid. P. Chmielewski,
17.08.2009, [17]; 62 — Wesotowka, NNE part, S-facing
wasteland on chalky rendzina (>15), 50°58’37”N,
21°47°49”E, vid. R. Piwowarczyk, 1999-2006,
[1,3,5,17,127,128], it did not occur in 2008-2013;
Stupia Nadbrzezna [50,129], SE-facing xer. gras.,
250 m NW of the church (>10), vid. R. Piwowarczyk,
2001, 2005; [O. caryophyllacea: Biedrzychow reported
in the literature [129]; literature data verified in the field,
a locality of O. lutea recorded, leg. R. Piwowarczyk,
2007 (KTC); Battow [51,126], a locality of O. alba re-
corded, leg. R. Piwowarczyk, 24.06.2007; “Uléw” res.
[130], a locality of O. lutea recorded, vid. R. Piwowarc-
zyk, 2007]; Popow n. J6zeféw, xer. gras. on a chalky
slope, leg. M. Kucharczyk, 30.06.1980 (LBL); 687 —
Wysokie n. Turobin [126]; 73 — Opoka n. Annopol on
the Vistula, xer. gras. on a chalky slope, leg. M. Kucha-
rczyk, 26.06.1980 (LBL); 82 — Dwikozy ecol. site,
Dwikozy n. Sandomierz, N of the stadium, xer. gras. on
the S-facing slope of the Opatéwka river v. (>20),
50°44°20”N, 21°47°03,9”’E, 174 m, leg. R. Piwowarc-
zyk, 27.07.2006 (KTC), [5,17,50,131]; Dwikozy n. San-
domierz, (on G. mollugo) leg. R. Kobendza, 05.1930
(WA, 0000028402=018858), [5]; GD: 237 — Bohukatly
n. Terespol, xer. gras. [132]; GE: 23 — Stawska Géra n.
Chelm, summit of a chalky hill, leg. K. Izdebski,
10.07.1958 (LBL); Leczyca-Wlodawa lakeland, “Staw-
ska Gora” res., leg. B. Chwastowski, 08.06.1978
(KRAM, 455835); Chetm district, leg. M. Hempel, 1880
(WA, 0000028404 (10898); 55/56 — Kolonia Teresin,
xer. gras. and roadsides on chalky rendzinas on a hill ca
0.5 km S of the village (>50), 50°59°21”N, 23°41°’56"E;
50°59°14”N, 23°42°20”E; 50°59°20”N, 23°41°30”E;
50°59°00”N, 23°40’46”E, vid. P. Chmielewski, A. Cwe-
ner, R. Krawczyk, 2005, leg. P. Chmielewski, R. Piwo-
warczyk, 15.07.2006 (KTC), [17]; Teresin, along the
margins of a small forest n. Teresin farm, leg. F. Karo,
29.06.1883 (WA, 0000028413=018891); 56 — Strzelce
(near Bialopole) in Hrubieszowskie district, leg. K. Lap-
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czyniski, 20.07.1870 (WA, 0000028399=018863); 61/62
—Tarnogora, gras. belonging to Thalictro-Salvietum prat-
ensis association in the escarpment complex in the
Wieprz v. (>15),50°53°47”°N, 23°07° 10”E, leg. A. Cwen-
er, 24.06.2008 (LBL), [17]; 62 — Dworzyska, E-facing
steep slopes of the Wieprz v., an overgrowing Thalictro-
Salvietum pratensis association (<20), 50°55’47”N,
23°08°38”E, leg. A. Cwener, 09.06.2008 (LBL), [17];
64 — Skomorochy Mate n. Grabowiec, chalky slopes, leg.
D. Fijatkowski, 14.06.1958 (LBL); Hajowniki (Refor-
ma), xer. gras. and scrub on the chalky slope of the Woli-
ca v., on the northern side of the Skierbieszéw — Grabo-
wiec road (>50), 50°50°26”N, 23°26’35”E, leg. A. Cwe-
ner, 22.06.2007 (LBL), [17]; 67 — Szpikotosy n. Hrbie-
szOw, scrub of a loess slope, leg. D. Fijatkowski,
13.06.1958 (LBL); 72 — Z1ojec, a xer. gras. belonging to
Thalictro-Salvietum pratensis association on a midforest
hill in the Eaburika v., ca. 300 m N of the village church
(>30), 50°46’55”N, 23°07°12”E, vid. W. Michalczuk
17.06.2006, [17]; 77 — Czum6éw n. Hrubieszow, loess
slope, leg. D. Fijatkowski, 20.06.1955 (LBL); 817 —
Szczebrzeszyn [108]; Dziewcza Géra S of Niedzieliska
[133]; 82 — Katy n. Zamos¢, clearing in an oak forest on
rendzina, leg. D. Fijatkowski, 05.06.1955 (LBL); oak for-
est on chalk, leg. D. Fijatkowski, 29.06.1951 (LBL);
sunny chalky hill, leg. D. Fijatkowski, 04.06.1959 (LBL);
Katy II, xer. gras. adjacent to a dirt road from the
Wymystowka village to Wychody, on a midfield hill
known as Wieprzecka Goéra (>50), 50°40°22”N,
23°07°22”E, leg. R. Piwowarczyk, W. Michalczuk,
P. Chmielewski, 15.07.2006 (KTC), [17]; Hubale, xer.
gras. on a calcareous hill, ca. 0.5 km N of the village
(>15). The locality was partly damaged by ploughing in
2009. 50°41°07”N, 23°09°47”E, vid. W. Michalczuk,
2007, [17]; 94 — Labunie n. Zamos¢, forest glade on
chalk, leg. D. Fijatkowski, 15.07.1957 (LBL); 96 — Do-
buzek, “Skarpa Dobuzariska” res., ca. 1 km NW of the
Dobuzek village, on the steep slope of the Huczwa v.,
xer. gras. belonging to Thalictro-Salvietum pratensis as-
sociation, on chalky rendzina and chernozems (>50),
50°34°50”N, 23°42°55”E, leg. P. Chmielewski, R. Piwo-
warczyk, 12.07.2006 (KTC), [17]; GF: 07 — Posadow,
xer. gras. on embankments of an early medieval earth-
work, on the edge of the Kamionka v., ca. 0.5 km N of the
village (>30), 50°30°27”N, 23°48’57”E, vid. E. Gorgol
and P. Chmielewski, 24.05.2009, [17]; 14? — Biata Géra
n. Tomaszéw [126]; 15 — Przeorsk, xer. gras. on the Lysa
Gora hillside and on the bottom of a dry small v. joining
the Sotokija river (>50), 50°25°27”N, 23°31’06”E, leg.
P. Chmielewski, R. Piwowarczyk, 09.06.2007 (KTC),
[17]; 25 — Machn6w Stary, overgrowing xer. gras. in the
,.Machnowska Géra” res. (>10),50°22°06”N, 23°35°18”E,
vid. P. Chmielewski, R. Piwowarczyk, 13.07.2006, [17];
80?7 — Winna Géra n. Przemysl, S slope; ravine behind the
Druzbacki farm [134]; 90 — Przemysl, Grochowska street,
dry roadside, leg. M. Wolanin, 05.06.2009 (KRA).
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Fig. 1. Distribution of Orobanche caryophyllacea in Poland: e — localities confirmed after 2000; o — localities documented with
herbarium collections, not confirmed after 2000; ? — localities not confirmed in the field, unsertain or probably doubtful, lack

of herbarium materials.

Host preferences

Prior to my study, Orobanche caryophyllacea was
reported from Poland as a parasite of the Rubiaceae fam-
ily, genera Galium, Asperula and Sherardia [135]. A total
of 80 soil pits were investigated in the field between 2006
and 2013. Herbarium materials were analyzed if a speci-
men was collected together with the host. My analysis
has shown that in Poland O. caryophyllacea parasitizes
exclusively species of the family Rubiaceae. It infects
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G. mollugo in 80% of cases, seldom G. verum and very
rarely G. boreale, e.g. in Sedziejowice or Kikéw in the
Nida Basin. Parasitism on G. odoratum was noted only
in the “Grabowiec” reserve in the Nida Basin [5] and in
Carpathian beech forests in the Pieniny Mts (leg. K. Zar-
zycki, 26.06.1966, KRAM; see list of localities). The spe-
cies parasitized Cruciata glabra only at one locality on
the margin of the “Grabowiec” reserve [5] (Fig. 2). Symp-
toms of host weakening by the parasite were not observed.

Galium mollugo G. verum

G. boreale

G. odoratum Cruciata glabra

Fig. 2. A comparison of preferred host species of Orobanche caryophyllacea in Poland (on the basis of field observations and

herbarium research).
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Preferred habitats and plant communities

In Poland Orobanche caryophyllacea mainly
occurs in thermophilous habitats, from the southern
sector of the horizon, seldom on west- or north-facing
slopes, i.e. xerothermic grasslands of the Festuco-
Brometea class, thermophilous meadows Molinio-Ar-
rhenatheretea class. These communities vary consider-
ably depending on the substrate, altitudinal aspect and
regional location (Table 1). A description of phytocoe-
noses preferred by O. caryophyllacea in the regions
with the highest density of its localities in Poland is
given below.

Pieniny Mts. The properties of soils in the Pien-
iny Mts are different from the soils in the Carpathian
Mts which formed from Carpathian flysch [136]. This
had a fundamental influence on the distrubtion of local-
ities of the species belonging to the genus Orobanche.
O. caryophyllacea occurs here on lime soils, shallow
or medium deep and highly skeletal rendzinas, less of-
ten on brown soils [34]. The species has been reported
from thermophilous meadows, especially herbaceous
meadows in the Pieniny Mts (Arrhenatheretum ela-
tioris, Gladiolo-Agrostietum capillaris, Anthyllidi-
Trifolietum montani associations), at higher altitudes
Veratrum lobelianum-Laserpitium latifolium associa-
tion, xerothermic grassland of the Festuco-Brometea
class and alpine grasslands developing on calcareous
substrate Seslerietea variae class (ecotones of the ther-
mophilous rock grassland Festucetum pallentis, alpine
rock grassland, endemic community Dendranthemo-
Seslerietum variae associations, Seslerietea variae
class) — community Calamagrostis varia: on slopes
and screes of S-facing rock gorges, relict pine groves,
thermophilous beech groves (Carici albae-Fagetum as-
sociation), mountain sycamore maple forest Phylliti-
do-Aceretum association (Tilio platyphyllis-Acerion
pseudoplatani alliance) [4,34,114,118,121]. The cur-
rent field research done by the authors could suggest
that at present O. caryphyllacea occurs mostly in the
Anthyllidi-Trifolietum montani association, thermo-
philous meadows with xerothermic plants, rarely in
communities from Trifolio-Geranietea sanguinei and
Rhamno-Prunetea classes, usually on mild slopes or at
flat sites (Table 1).

Nida Basin. Orobanche caryophyllacea occurs
in xerothermic grasslands, on hills, in pits often re-
maining after excavation or in quarries still operating in
the area, of the Cirsio-Brachypodion pinnati alliance,
especially in the Adonido-Brachypodietum pinnati,
Thalictro-Salvietum pratensis, rarely Inuletum ensifo-
liae, and also on gypsum hills in locally differentiated
communities Seslerio-Scorzoneretum purpureae and
Carex glauca-Tetragonolobus maritimus ssp. siliquo-
sus associations. The only locality in the “Grabowiec”
reserve is on gypsum in the oak-hornbeam forest of
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the Querco-Fagetea class where it parasitizes Ga-
lium odoratum. The species has been rarely recorded
in grassland communities of the Sisymbrio-Stipetum
capillatae association. These preferred communities
are often in mosaic segetal communities of the Stel-
larietea mediae, shrub communities Rhamno-Prunetea,
fringe communities Trifolio-Geranietea sanguinei and
ruderal communities Artemisietea vulgaris classes [3]
(Table 1).

Lublin Upland and Roztocze. The species is re-
corded on sun-exposed hillsides (e.g. Machnowska Mt,
Wieprzecka Mt) and in river valleys (Vistula, Wieprz,
Huczwa, Kamionka, FLabuiika, Sotokija, Bystrzyca) or
on embankments of early medieval earthwork, on cal-
careous or loess substrate (especially chalky rendzina
and rarely chernozems). It prefers open sites where it
occurs in xerothermic grasslands of Cirsio-Brachypo-
dion pinnati alliance, especially communities Thalic-
tro-Salvietum pratensis, Inuletum ensifoliae, Adonido-
Brachypodietum pinnati associations, with a high con-
tribution of thermophilous fringe species and shrubs of
the Trifolio-Geranietea sanguinei or Rhamno-Prunetea
classes [17].

Lower Silesia and Opole region. At present
Orobanche caryophyllacea occurs in post-excava-
tion serpentinite pits in the Kamienny Grzbiet hill
(Nastawice region) in the Sleza Massif and in the
Ogorzelec (Glogéw Glacial Valley). A unique com-
munity determined as Viscario-Avenuletum pratensis
association has formed there. The community com-
prises species of the Festuco-Brometea, Molinio-
Arrhenatheretea, Koelerio glaucae-Corynephoretea
canescentis and Trifolio-Geranietea sanguinei classes
[88], (Table 1).

In the Opole province, it occurs at one locality
on Goéra Gipsowa Mt near Kietrz. The site has persist-
ed since the 19" century. The species grows on former
gypsum extraction workings in xerothermic grassland
of the Festuco-Brometea class with a high contribution
of fringe species of the Geranion sanguinei alliance
[104], (Table 1).

Pomerania. On the Lower Oder and Vistula riv-
ers, Orobanche caryophyllacea is mostly found on rich
moraine calcium carbonate in xerothermic grasslands
of the Festuco-Stipion alliance, mainly in Potentillo-
Stipetum capillatae associations, often occurring as a
mosaic with meadow communities of the Molinio-Ar-
rhenatheretea, fringe communities Trifolio-Geranietea
sanguinei or shrub communities of the Rhamno-Pru-
netea classes (Table 1).

On Wolin island, the species occurs on strongly
disturbed slopes of the Szczecin Lagoon (Lubin area),
in thermophilous grassland communities with a high
contribution of meadow and ruderal species. It is also
encountered on the roadside in a cleared mixed forest
towards Wapnica (see list of localities, Table 1).
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Orobanche caryophyllacea Sm. (Orobanchaceae) in Poland

(1) 71 SUDSIA DLDISIA ‘T S1IqDiIu DJO1A “TT snsdpys umaspqia L1 vaununad vLv]JaIS ‘BT O ‘1 d “(1)81 'V 'ds s1qio§ ‘91 vapqoonl 01auag *y| 1aquis smypuvunyy g vumailyd vpasay ‘1 snsoqnq snnaunuvy ‘(561 Y Anqot snaiangy 11 D) 7 q 42isv4
-Ad g 1 q GV sunumiod snikq ‘g sisuaiad pupsing ‘71 v]jSydviday vjpualod p wnoupsip wmiwpashad (G| Uakoul () ‘7 1420y "y 4olvut “dsqns nqp ayounqo.) ‘| vivpisn sujai() *f vsourds ‘() ‘| | SISuaAID SWOU() ‘Y SyYDLNU SYIICPY Q] UNIGIL
wpuv]apy ‘61 winsotouu winidwwjapy ‘G Lo winuiiadsoyirT G DDA DA2ISIT ‘Q PIVSULIY) DAAYDADT ‘§ DSOLDNDS DAY “$10) (1 )] g Smuiod sniadimy | D2fij0qos QIGIAOL ‘YT WO WD ‘b Dasdouod puappuudn) ‘61
smup pmsup.] ‘()71 TS butao vonsa,] ‘1 ds visnaydng ‘g vipords xain) (g)G| vLDA SUSoLSOWDIDY) ‘G D) ‘G q ‘G Y ppnpuad vpmiag 11 ds vyjuuayopy | g wnupispdoddiy snjnasay :SIYYQ) ‘§ SISUILID DIOIA ‘[ DINSAIY DIIA ‘1] DSV D]JIU2I04 (0]
$D20I.L 424DdD g T SnS042qN) SNIYID'T :IRIPIU BIDLIBIPIS YD) 7| 245aduind winijofiL [ 6 $21110 Juajis ‘9 SHDILIAA 010U 6 WNLIDUD WinSCyd12F :STUIISIULD BIJI0OYdIuAI0)-98Ine[3 OLIPOY ) | wmpjjaquin “ff ()] vjjasojid wnion.iaig] :ea)
-UN[[B)-0PIeN ")) (G| UPLoN] DSOIGDIS | 2ADNIIGLO DUMAISIYd ‘G| SNOND]S SHNP.AD,) SJBLIBA BIRLID[SIS Y0 ‘Q] SISu2.L0udU 0122Uag “(])8 ] DSOJJIA SUS0ASDUDIDY) ‘| | winijofisuo) wininajdng :edAISUdPy-o[mydg YY) :[ | sndsuio xoumy ‘[ | suadai 7
‘7 snpidsny smud] sspuadal-orpauniul edIAdosdy D) ‘61 D (€)61 g n4Sm snonquing :mjonsngue edpIqopdy ) 41 O smpndo wimiingiA (1)g g vy SHUWLY G D) ‘1 g paumsups Sniio?) ‘G g pSounf snsp.a;) e3jaung-oumery )
$10 (P 9LV $21qp v221d ‘6 D ‘(1) G ‘¥ SMIsaqLs snuid ‘g € vqIp $21qY *BIJINJ-0IUIBA “Y) $] [ DII0I DAL T 20SNA wing2Ipup [ “G vapunsis 0Supijog ‘11 Snqip Snjojyapy ‘g unq) wintipupjapy ‘1 autidp umippo) ‘g appuidnffo ums
-so180us?) ‘g sisuappupd v2Au0y) (| wnoupwion wmjkydoay)) ()8 Suvinu ) ‘Q sndsni Sinpan?) ‘6 DupdU1 D042 ()] | WNYIUISGD DISIUFLY SLIBSNA BIJIISTWANY "Y) (7] Lounul Smypupuiify g SppnonLI0d SnjoT ‘[ | Spuwmnn uopojuoay ‘g|
SmpoLIquiL SO ‘91 aywuownaud pupyuac) 1 | vsojdsand visduwydsa(q ‘] suuaiad sijjag ‘9] SLISIAIS PIN2SUY LIRINPRUIYLIY-0IUIOIN YD) £(1)§ g DIDP.L0I DII], ‘6] UMIOWAU "§ ‘6] D2ISOJOY DLIDJJAIS ‘6] DIUDAILS SKyoDIS Q] D) DD $1GIOS
‘61 pavdo.na pinowung ‘g1 vSoun)s VIS ‘6] SIPAOWAU DO Q] WML vunaiyd ‘61 winsnffo wmiy ‘61 wnyydosiaur Sy ‘G| g wnaiSopx D420 ‘] UOSOLDUL WM L wnavyd winp.an) (y)] WIpopo wmipe) p1 D ‘1 g A01s]aox2
smxva] Q1 D (7)81'V Poupajis snsv.J ‘g1 q vsoontiaa snukuond (1)6104qu)s vipioni) ‘61 q wimap snsvaa?) ‘g1 vurdjp suvwia)) 7)1V Snmaq smudan?) ‘g1 4olowr vyupsy 1 wmandona wmnivsy ‘] vuvidopod wnpododay ‘¢ vipards pavjoy
(1)s v Saprounipyd 'y ‘91 g smupijdopnasd 122y 1eajaseg-0019n() Y0 ‘7 Suniyd] unasvqiap ‘()L wimpaut “[ ‘71 a4sadp wmijofit (1)1 wnindopo umipuosjod ‘G| vawuaidd syouvqry ‘9| SLSaqLs sniy] G iy vjuy ‘g wnaumsups wmun.
-0 {(1)01 wmsown. wnoLYIUY :PUMIUES BIRBIIN-ONOJUL, ') 7 SCpavuvyd wniiong [, g vLnquinjod § ‘g suadsaund vsoiqnas (1 vsojid s1do.isxo) “ umapyf wnury “y miynpg wndvI1E | WiLmmummu Wwaydolag ‘| DD puviuas)
‘1 2usadwwd umsutiy ‘9 xo2avad xaun?) «(1)9 sypuffo snsvavdsy G vms.ay siquay (1)6 08I wndLYILY ‘7 wnuIuoul umssA]y ‘71 sisuaaauas vsnly G paapias y ‘6 vUIjod DaJIYIY ILILISIEA BI[EJIINIS,] ‘BAJIUWOIG-00M)S] ) :dipelodg

I : : ; : ; . ; - : : : : : . . . + : . 1qD)S SyLLN]
I . z . . . + . . . . . . . : : : : : : 24p3ma wimpod{joq
I . + . . . : . . . . . . : . . : : : : D2.M3.414 03VPIIOS
I . . . . . . . . . n . n . : : : : : : SLUDSNA 012U
I . . . . . . . . . . . . . + . . ' . . snisand sngny
I : . . . . + . . . . . . : : : : : : : 0 ‘dsvsoy
I . . . . . + . . . . . : : : : : : : + g ds vsoy
I . . . . . . . . n . . . : : + : ' : : 0 Anqo. sna.ang)
I . . . . . _ . . : : : . : : : + : : + SLDJIUL STY2AQ)
I . . . . . + . . . . . . . : : + : : : WNOUADYIDD Wiy

umKpuoyds
wnapoma

I . . . . . . . . . . I : : ¢ . : : : : “ds vonysa,]
I . . N . . ‘ . . . . . . . . . . . . : SIDID DU
I . . . . . . . . . . . . . . + . + . : DY X2.D)

pdinoo.onu
DuijouD,)

vijofijiidias
DUDUILY

wnpopo
wmyauDxoyIuYy

I . . . . . . . . . + . n . : : : : : ' $P10SSATD WnssATy

sipapupy
DINOIIA

2JIMOqEID) N N B1z0y] oD

njfeys fupq  azozalqy N MOfZIS
wnoz i RS0 jowoy N uiqn dojfzig Ay KwzomQ fzoymq ARy

anjosk g yuufery arelg QWAZIMBA -Oueg dpmofaipd 2aimoypng toneso

Published by Polish Botanical Society

© The Author(s) 2014



112 Renata Piwowarczyk

DISCUSSION

In Poland Orobanche caryophyllacea mainly
occurs in the Matopolska Upland (chiefly the Nida Ba-
sin and Middle Vistula River Valley), Lublin Upland,
Roztocze, Przemysl Foothills, Sudeten Foreland, Sile-
sian Basin, Pieniny Mts and Pomerania: Lower Vistula
and Oder rivers, Wolin island. A total of 160 localities
of O. caryophyllacea are known in Poland, of which
ca. 120 have been confirmed and documented by her-
barium specimens or photographs. Approximately
60 sites have been confirmed after 2000. Many sites
were noted in the 19™ century and are now historical.
O. caryophyllacea is one of the most sensitive species
to changes in the phytoconoesis structure among spe-
cies of the genus Orobanche found in Poland. The ver-
ification showed that the species had been incorrectly
reported, for instance, from the §lqsk0—Krakowska
Upland, Matopolska Upland and adjacent areas. It was
usually confused with O. lutea and O. kochii, which
are frequent there. A verified and updated distribution
map (Fig. 1) of the ATPOL map [137,138] shows con-
siderable differences and it is a result of errors and dif-
ficulties in determining the genus Orobanche.

The herbarium revision and field investigations
also showed that Orobanche teucrii reported from Po-
land in the Polish part of the Pieniny Mts [34, after
Jasiewicz] or in the Lublin region [35] was reported
incorrectly and the species was in fact O. caryophyl-
lacea.

Orobanche caryophyllacea prefers xerothermic
grasslands of the Festuco-Brometea class, fringe com-
munities of the Trifolio-Geranietea sanguinei class,
thermophilous meadows (Arrhenatherion elatioris alli-
ance) of the Molinio-Arrhenatheretea class, rarely al-
pine grasslands Seslerietea variae class developing on
calcareous substrate, cleared oak-hornbeam forests of
the Querco-Fagetea class, such as sycamore maple in
the Pieniny Mts, “Grabowiec” reserve in the Nida Ba-
sin. It colonizes soils such as shallow rendzinas, loess
and chernozems. The species is recorded in lowland
areas, from 29 m in Pomerania and Wielkopolska, 140—
270 m in the belt of the Polish Uplands to 1050 m a.s.L.
in the Pieniny Mts (Wysokie Skatki).

Orobanche caryophyllacea is oligophagous and
parasitizes species of the family Rubiaceae, genus Ga-
lium: G. mollugo, G. verum, rarely G. boreale, spo-
radically G. odoratum and Cruciata glabra. O. lutea
and O. caryophyllacea are some of the earlierst flow-
ering species of the genus Orobanche in Poland. The
flowering peak is observed in late May and early June.
O. caryophyllacea is characterized by the fact that it
emits a strong scent resembling the smell of cloves.
Representatives of the genus Bombus (Apidae) were
the most frequently observed pollinating insects, al-

© The Author(s) 2014

though the genus Myrmica (Formicidae) and other
genera were also noted (Piwowarczyk unpublished).

The abundance of Orobanche caryophyllacea
populations varies regionally in Poland and fluctuates
considerably annually. Its populations are usually not
very abundant and mostly comprise 5 to 20 specimens.
The most abundant populations are recorded in Low-
er Silesia (Kamienny Grzbiet) — over 300 specimens
[88], in the Nida Basin, e.g. Kikéw and Chomentéwek
— 200 specimens at each, Gartatowice, Samostrzatéw,
Grabowiec, Gorki — 100 specimens each [5]. The pop-
ulations in the Lublin Upland are also quite abundant
and 50 specimens were recorded in Katy, Dobuzek or
Przeorsk [17].

Orobanche caryophyllacea is strictly protect-
ed in Poland (Regulation 2012). It is also included in
the regional red lists and books: in Gdarisk Pomera-
nia, CR [139]; Western Pomerania and Wielkopol-
ska, E [140]; Sudeten Mts, EN [141]; Opole prov-
ince, CR [104], Lower Silesia province, endangered,
EN [142], Kujawy-Pomerania region, R (rare) [143],
Potudniowopodlaska Lowland, DD [144], Proszowicki
Plateau, EN [145], Matopolska Upland, VU [146]. The
species is also vulnerable in neighbouring countries,
i.e. Germany [147,148] and the Czech Republic [149].

The progressing process of secondary succes-
sion of tree and shrub vegetation, the density of the
herb layer and the cessation of former management
methods are the main threats to Orobanche caryophyl-
lacea. The localities are also often situated near arable
fields where they are exposed to chemical agents. The
influence of invasive species also poses a consider-
able threat. Heracleum sosnowskyi has been moving
worryingly close to the O. caryophyllacea popula-
tion (Gipsowa Goéra). Mass self-sowing of Solidago
gigantea and Calamagrostis epigejos are observed at
many sites. Many localities are at disturbed sites or at
operating excavation sites (limestone, serpentinite).
Only a minority of localities are protected: within
national parks — Wolin and Pieniny National Parks;
reserves — e.g. Brodogory, Stary Przylep, Bielinek,
Zbocza Plutowskie, Géra Sw. Wawrzynca, Gipso-
wa Gora, Stawska Goéra, Machnowska Goéra, Skarpa
Dobuzariska, Homole, Grabowiec, Zimne Wody; as
ecological sites, e.g. Dwikozy, Owczary, or within
Natura 2000 sites. This does not ensure the preserva-
tion of the species as active protection, which is not al-
ways introduced, is needed. At least some of the locali-
ties should be protected as ecological sites and active
protection measures should be implemented: mowing
or grazing of excessively developing field and herba-
ceous vegetation, while preserving the unique mosaic
systems of grasslands and fringe communities, and na-
ture monitoring. The abundance of the host species of
the genus Galium should also be monitored.
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Species biodiversity at the localities occupied by
Orobanche caryophyllacea is also high. Many species
extremely rare in Poland were observed when phyto-
sociological relevés were performed in the communi-
ties with O. caryophyllacea. These include: Achillea
setacea, Adonis vernalis, Anthericum liliago, Cerasus
fruticosa, Linum flavum, Orchis ustulata, Orobanche
alba subsp. major, O. elatior, O. mayeri, Oxytropis
pilosa, Phyteuma orbiculare, Peucedanum alsaticum,
Reseda phyteuma, Scorzonera purpurea, Sesleria var-
ia, Stipa joannis, and other (Tab. 1).
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Orobanche caryophyllacea (Orobanchaceae)
w Polsce: rozmieszczenie, taksonomia,
fitocenozy i Zywiciele

Streszczenie

Zaraza przytuliowa Orobanche caryophylla-
cea Sm. (Orobanchaceae) nalezy do gatunkéw euro-
pejsko-zachodnioazjatyckich. Wystepuje w Europie
od Francji, poprzez potudniowg Anglige, Holandig,
Niemcy, Polske, Estonig¢, region srédziemnomorski
do Azji Mniejszej, Kaukazu i Iranu. O. caryophylla-
cea wystepuje w Polsce gtéwnie na Wyzynie Mato-
polskiej (zwtaszcza Niecka Nidziariska, Matopolski
Przetom Wisty), Wyzynie Lubelskiej, Roztoczu, rzad-
ko na Pogoérzu Przemyskim, Przedgérzu Sudeckim
i w Kotlinie Slaskiej, na Pomorzu: Dolna Wista i Odra,
Wyspie Wolin oraz w Pieninach. Liczba stanowisk
O. caryophyllacea w Polsce wynosi ponad 160, z cze-
go ok. 120 zostato udokumentowanych okazami ziel-
nikowymi lub fotografig. Ok. 60 stanowisk zostalo
potwierdzonych po 2000 roku. Wiele ze stanowisk to
notowania XIX wieczne i naleza juz do historycznych.
Weryfikacja wykazata, ze gatunek ten zostat pomyt-
kowo podawany m.in. z Wyzyny Slasko-Krakowskiej,
z wielu stanowisk na Wyzynie Malopolskiej. Mylony
byt najczesciej z czesto tam wystepujacymi O. lutea
i O. kochii. Rewizja zielnikowa i badania terenowe
wykluczyty réwniez biednie podany z Polski gatunek
O. teucrii, m.in. z Pienin, czy z Lubelszczyzny. Noto-
wania te dotyczyly O. caryophyllacea. Zaraza przy-
tulinowa nalezy do oligofagéw i pasozytuje w Polsce
na gatunkach z rodziny Rubiaceae, z rodzaju Galium:
G. mollugo, G. verum, rzadko G. boreale, sporadycznie
G. odoratum oraz Cruciata glabra. Preferuje murawy
kserotermiczne z klasy Festuco-Brometea, zbiorowiska
okrajkowe z klasy Trifolio-Geranietea sanguinei, cie-
plolubne taki (Arrhenatherion elatioris) z klasy Moli-
nio-Arrhenatheretea, rzadko wysokogorskie murawy

Published by Polish Botanical Society



118 Renata Piwowarczyk

rozwijajace sie¢ na podlozu wapiennym Seslerietea
variae, przeswietlone zbiorowiska gradowe (np. jawo-
rzyny w Pieninach, grad na gipsie w rezerwacie Gra-
bowiec w Niecce Nidziarskiej) z klasy Querco-Fage-
tea. Gatunek notowany jest na terenach nizinnych, od
29 m na Pomorzu i Wielkopolsce, poprzez 140-270 m
w pasie Wyzyn Polskich, do 1050 m n.p.m. w Pieni-

nach (Wysokie Skatki). Nalezy do gatunkow Sscisle
chronionych w Polsce. Znajduje si¢ réwniez na regio-
nalnych czerwonych listach i w ksiggach. Zagroze-
niem dla gatunku jest przede wszystkim postepujacy
proces sukcesji wtornej roslinnosci drzewiastej i krze-
wiastej, a takze zwarcie warstwy zielnej, oraz zanie-
chanie dawnych metod uzytkowania.
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