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Abstract
The field researches, carried out in the locality “Kozjak” (v. Nova Breznica, Skopje), revealed the exist-

ence of two species: Orobanche elatior and Orobanche centaurina. The presence of Orobanche elatior, in
the flora of North Macedonia is already known, while Orobanche centaurina is a new species. This find-
ing, despite the latest distribution data, definitely incorporates the territory of North Macedonia, in the
distribution areas of the both species. Centaurea grbavacensis, Centaurea atropurpurea and Centaurea
salonitana, for Orobanche elatior and Jurinea polycephala, for Orobanche centaurina, are, so far, un-
known to be host plants neither for these or any other Orobanche species. The deviation, concerning the
dorsal line of the corolla, by the both species, from the locality “Kozjak” (v. Nova Breznica, Skopje), is
discussed. Photographs of the species habitats, the whole plants and their different parts, crucial for the

determination, are also taken.
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Introduction

In general, all Orobanche in Central Europe, that
parasitize on Centaurea, primarily on Centaurea scabi-
osa L., had been for more than 100 years considered as
Orobanche elatior Sutton. But, the studies of Zazvorka
(2010) revealed the existence of two, rather distinct
species, Orobanche elatior Sutton and Orobanche cen-
taurina Bertol. (sub O. kochii F.W. Schultz), parasitic
mostly on the same host — C. scabiosa L. This work of
Zazvorka (2010), that actually became an incentive for
further investigations and revisions of the existing data
for Orobanche elatior group (Frajman et al., 2011;
Piwowarczyk & Krajewski, 2015), was also a base and
motive, for the present work.

Meanwhile, the same author, with others (Zazvorka,
J., Sanchez Pedraja, O, Moreno Moral, G., Carlon, L.,
Domina, G., Lainz, G. & Piwowarczyk, R. (2019) re-
vealed that the correct name for O. kochii F.W. Schultz
(1847) is Orobanche centaurina Bertol. (1846).

In the course of various studying of the flora of
North Macedonia, the locality “Kozjak” (v. Nova Brezni-

ca, Skopje) was visited many times. During the visit in
year 2008, on the ridge on the left side of the road that
leads to the dam “Kozjak”, a population of O. elatior,
that parasitizes on here-dominated Centaurea grbava-
censis (Rohlena) Acht. & Stoj., was encountered. In the
following years (2011-2013), within the project
“Taxonomy and chorology of the genus Orobanche in
the Republic of Macedonia”, another population of O.
elatior, parasitic on here-present Centaurea atropur-
purea W. & K. and Centaurea salonitana Vis. as well as
on C. grbavacensis, was also registered, but this time
on the opposite, right side of the road, on the so-called
“Rudine” plateau (Fig. 1). On the same locality, from
the middle of June, develops another, easy-
differentiated population of other Orobanche species —
Orobanche centaurina Bertol. that parasitizes on
Jurinea polycephala Formanek. Despite the allegation
of Zazvorka (2010), but in accordance with the records
of Krajewski & Piwowarczyk (2015), here, both popula-
tions grow on the same location, with short, overlap-
ping period, in the flowering stage.
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Figure 1. Locality “Kozjak (v. Nova Breznica)
(®) Orobanche elatior Sutton
(0) Orobanche centaurina Bertol.

Material and methods

Collected material of the both species (39 herbari-
um specimens of O. elatior, 37 of O. centaurina), de-
posited in the herbarium of the Natural History Muse-
um of North Macedonia, descends from the field work,
carried out in the locality “Kozjak”, at first in year 2008,
than intensified in the period from 2011-2013. In order
to successful determination of Orobanche species,
some of the following requirements, detailed by Foley
(2000), were fulfilled. First, appropriate photographs of
live plants and their parts were provided. Second, the
most important characteristics were analyzed on living
plants. In addition, the established haustorial connec-
tions between the parasitic Orobanche and the host
plants, in the most of the cases, were preserved and
documented. The host and the characteristics of some
parts of the plants like color of stem, corolla and stig-
ma, are among the most crucial for certain, as much as
possible, determination of Orobanche species. Distribu-
tion map in North Macedonia and a map of the locality
“Kozjak” (v. Nova Breznica, Skopje) are also given.

The identification of the species has been done ac-
cording to Beck (1890, 1930), Chater & Webb(1972),
Gilli (1982), Delipavlov (1995), Kreutz (1995), Uhlich,
Pusch & Barthel (1995), Pusch & Gulnther (2009),
Zazvorka (2010).

Locality

The locality “Kozjak” (Fig. 1, 8) is settled in the south
-western part of Skopje valley, in the vicinity of the
village Nova Breznica (7 km), circa 50 km from the capi-
tal Skopje. It includes parts on the left and the right
side of the road that leads from the village Nova Brezni-
ca to the dam “Kozjak” (r. Treska). Here dominate
rocky, dry grasslands on the carbonate bedrocks, rarely
dry meadows and clearings in the oak belt or the rests
of Pinus nigra forests (Fig. 2, 6). On the ridge, on the
left side, at altitude of 1000-1240 m a.s.l. grows only
population of O. elatior Sutton, while on the opposite,
right side, on the so-called “Rudenie plateau”, with
altitude’s spanning from 1000-1280 m a.s.l., develop
the both populations of O. elatior and O. centaurina.

Results and discussion

I. Orobanche elatior Sutton, 1798.

(Syn. Orobanche major L., 1753 — pro parte; Oro-
banche fragrans W.D.). Koch, 1833; Orobanche stigma-
todes Wimmer, 1840).

Mk. — “Kozjak” (v. Nova Breznica), Skopje valley,
1240 m a.s.l., 18.05.2008 (Leg./Det. Z. Nikolov).

1. Description of the species (based on the samples
from the locality ”"Kozjak”)

Plant robust, rarely slender. Flowering stem (15)20-
45(50) cm, simple, yellowish or pale brown (ochre),

Figure 2. Orobanche elatior Sutton — Habitat
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Figure 3. Orobanche elatior Sutton
a) Habitus; b) O. elatior, with the host plant Centaurea atropurpurea; c) Centaurea atropurpurea, the host plant; d)
O. elatior, with the host plant Centaurea salonitana

Figure 4. Orobanche elatior Sutton. a) Habitus; b) O. elatior, with the host plant Centaurea grbavacensis;
c) scale leaves

rarely £ purple, glandular-pubescent. Scale leaves 3-5
(6) mm broad, (15)20-25(27) mm long, numerous, line-
ar-lanceolate, lower broader at base, the upper notice-
ably longer and narrower, glandular-pubescent. Inflo-
rescence (5)8-20(22) cm, flowers numerous, arranged
in a + long, dense, cylindrical spike, rarely the lowest 1-
2 flowers somewhat separated. Bracts as long as or
slightly longer then the corolla, deflexed from the mid-
dle. Calyx segments up to 15 mm, free or connate at
base, bidentate, covered with dense, glandular hairs.
Corolla (18)22-28(30) mm, yellowish, brawn-yellowish
(ochre), rarely light to dark-purple, with conspicuous
brown-purple veins, glandular-pubescent. Dorsal line of
the corolla vary from strong, regularly curved to some-
what straight (even) in the middle. The stamens are

inserted (3)4-6 mm from the base of the corolla. The
two-lobed stigma is yellow.

2. Distribution

According to Zazvorka (2010), the distribution area
of O.elatior s.str. is confined to western and central
Europe: England, Sweden, Norway, Denmark, Holland,
Switzerland, France, Germany and Italy, eastwards to
Baltic States, Poland and the Czech Republic. Its pres-
ence on the territory of the R. of Slovenia is confirmed
by Frajman, Strgulc-KrajSek & Dakskobler (2011).

3. Distribution in North Macedonia

Data about the presence of O. elatior, on the terri-
tory of North Macedonia, we find in the works of Van-
das (1909) and Beck (1930), for the mountain Luben
and, in the work of Petrovi¢ (1941), for the gorge of the
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Figure 5. Orobanche elatior Sutton — flowers

a, b) O. elatior (parasitic on Centaurea atropurpurea; c) O. elatior (parasitic on Centaurea grbavacensis)

r. Treska (tributary of the river Vardar), in the area from
the v. Sievo to the hill, above the monastery “St. Niko-
la” (Fig. 1). Our finding, along the r. Treska (in the vicini-
ty of the dam “Kozjak”), on the right side downstream
(not far from the mentioned gorge ,,Matka”), confirms
the data of Petrovi¢ (1941), for the presence of this
species, in this part of Skopje valley (Fig. 1, 8). In
“Euro+MedPlantbase - the information resource for
Euro-Mediterranean plant diversity” (Domina & Raab-
Straube, 2010+), the territory of North Macedonia is
not included in the distribution area of O. elatior.

4. Habitat

O. elatior grows on arid or semi-arid grasslands in
sunny places, on carbonate, rarely on silicate bedrocks
(Kreutz, 1994; Pusch, 2009). In the locality “Kozjak”,
dominates rocky dry grasslands, on the carbonate bed-
rocks (Fig. 2).

5. Host plants

Hintherto, O. elatior is known to be parasitic only on
Centaurea species, mainly on C. scabiosa, rarely on C.
jacaea L. and C. triumfettii All. (Pusch, 2009; Zazvorka,
2010; Frajman, Strgulc-Krajsek & Dakskobler, 2011;
Piwowarczyk & Krajewski, 2015). In our case, three
other species of Centaurea: C. atropurpurea (Fig. 3a,
3b, 3c), C. salonitana (Fig. 3d) and C. grbavacensis (Fig.
4a, 4b) appear to be host plants, for O. elatior.

6. Flowering period

O. elatior, in the locality “Kozjak”, blooms from the
middle of May to the middle of June.

7. Morphological variation in the populations from
the locality “Kozjak” (v. Nova Breznica)

The description of the plants, from the populations
of the both side of the road, mostly matches those for
O. elatior, given by Beck (1890; 1930), Chater & Webb
(1972), Gilli (1982), Delipavlov (1995), Uhlich, Pusch &
Barthel (1995), Pusch (2009), Zazvorka (2010). The
main characteristics that distinguish this species from

O. centaurina are evident. Plants of O. elatior are ro-
bust and taller, the color of the flowering stem is yel-
lowish or pale brown (ochre), rarely + purple, the stem
scales are longer and narrower (Fig. 4c) and, the spike
is dense and cylindrical. The only, more or less, devia-
tion, from the descriptions given by the above-
mentioned authors, is noticed on the dorsal line of the
corolla, by some plants, no matter of the host plant
species. Namely, the dorsal line of the corolla is not
that “uniformly curved throughout” (Fig. 5a) but is
somewhat straight (even), in the middle (Fig. 5b, 5c).

Il. Orobanche centaurina Bertol. (1846)

(Syn. Orobanche kochii F.W. Schultz, 1847)

Mk. — “Kozjak” (v. Nova Breznica), Skopje valley,
1145 m a.s.l., 15.06.2012 (Leg./Det. Z. Nikolov).

1. Description of the species (based on the samples
from the locality ‘Kozjak”)

Plants slender, medium-sized. Flowering stem (12)
17-27(30) cm, simple, rarely fork-like branched from
the base, rosaceous to carrot-red, covered with dense,
whitish to pale yellow, glandular hairs. Scale leaves (4)5
-6 mm wide (at the base), (8)10-15 mm long, triangular
to lanceolate-ovate, the upper longer and narrower in
compare to those from the lower part of the stem,
glandular-pubescent. Inflorescence (4)8-11(13) cm, the
flowers arranged in a * lax sub cylindrical spike. Corolla
(16)19-23(25) cm, color matches that of the flowering
stem — rosaceous to carrot-red, rarely yellowish or
whitish, with conspicuously rosaceous veins; the dorsal
line vary from almost regularly curved to even
(straight), in the middle part. Stamens inserted 4-5(6)
mm from the base of the corolla. Stigma, consisted of
two lobes, yellow.

2. Distribution

O. centaurina is Eurasian species, spreading from
Central Europe to Central Asia, Central China and India
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Figure 6. Orobanche centaurina Bertol. — Habitat

(zazvorka (2010). Its distribution area includes the fol-
lowing countries, from central and south-eastern Eu-
rope: France (distr. Hautes Alpes), Italy, Austria, Hunga-
ry, Czech Republic, Slovakia, Poland, Slovenia, Croatia,
Bosnia and Herzegovina, Serbia, Greece, Bulgaria, Ro-
mania, Ukraine and European Russia. Reliable data, for
the presence of this species in Asia, are also available
(zazvorka, 2010).

3. Distribution in North Macedonia

O. centaurina (Fig. 7a) is a new species for the flora
of North Macedonia. The locality “Kozjak” is the only,
so far known place where this species develops.

4. Habitat

O. centaurina grows on the same locality as O. ela-
tior, on dry grasslands on carbonate bedrocks as well as
on dry meadows and clearings in degraded oak and
Pinus nigra forests (Fig. 6).

5. Host plants

O. centaurina in Central Europe parasitizes mainly
on C. scabiosa, rarely on other species of the genus

Centaurea (Zazvorka, 2010). In the latest work, Zazvor-
ka, J., Sanchez Pedraja, O, Moreno Moral, G., Carlon, L.,
Domina, G., Lainz, G.. & Piwowarczyk, R. (2019), alleged
also the genus Echinops as well as Rhaponticoides ru-
thenica (Lam.) M.V. Agab. & Greuter (PLANTARIUM,
2007+, Russian republic of Tatarstan) and Ptilostemon
echinocephalus (Willd.) Greuter (PLANTARIUM, 2007+,
Crimean Peninsula), as host plants, for this species. But,
in the locality “Kozjak”, the host plant is Jurinea poly-
cephala (Fig. 7a, 7b), so far unknown for this or any
other Orobanche species.

6. Flowering period

In the locality “Kozjak”, the flowering period of O.
centaurina occurs from the middle of June to the mid-
dle of July.

7. Morphological variation in the population from
the locality “Kozjak” (v. Nova Breznica)

The description of the plants, from the locality
“Kozjak” (v. Nova Breznica), correspondents, for the
most of the features, to the description, given by
Zazvorka (2010). In compare to O. elatior, the plants of
0. centaurina are medium-sized, the color of the flow-
ering stem is rosaceous to carrot-red, the scale leaves
are triangular to lanceolate-ovate (Fig. 7c), and the
inflorescence is lax, sub cylindrical. The only variation,
noticed by the flowers of some plants, concerns the
dorsal line of the corolla. Despite of the “unevenly
curved corolla” (dorsal line curved at base, than almost
straight, Zazvorka, 2010), the dorsal line, by some
plants from the locality “Kozjak” (v. Nova Breznica), is
almost regularly (uniformly) curved.

Figure 7. Orobanche centaurina Bertol.
a) Habitus; b) O. centaurina, with the host plant Jurinea polycephala; c) scale leaves; d) flowers
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Figure 8. Distribution in North Macedonia.
Orobanche elatior — literature data (0)
Orobanche elatior — new data (e)
Orobanche centaurina (0)

Conclusions

The finding of O. elatior and O. centaurina, in the
locality “Kozjak” (v. Nova Breznica, Skopje), definitely
confirms the presence of these species in our flora, and
includes the territory of North Macedonia as a part of
their distribution areas. The records of C. grbavacensis,
C. atropurpurea and C. salonitana, for O. elatior and, J.
polycephala, for O. centaurina, elongate the list of cer-
tain host plants, for the both species. The variation,
that concerns the dorsal line of the corolla, by some
plants of O. elatior and O. centaurina, might be result
of different host plants species and local conditions of
the habitats. The flowering period, of the both species,
in the locality “Kozjak”, is successive: first blooms O.
elatior, then O. centaurina. There is only a short, over-
lapping period, when bloomed plants, of the booth
species, can be encountered.
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Orobanche elatior Sutton u Orobanche centaurina Bertol. (Orobanchaceae) o nokanutetor
»Ko3jak” (c. HoBa bpe3Huua), Ckonje, CeBepHa MakegoHuja

3opaH Hukonos

TepeHCKUTe WUCTpaxKyBatba Ha JsoKanuTetoT ,Kosjak“ (c. HoBa BpesHuua), ocTBapeHW BO NoBeKe HaBpaTy,
3anoy4HyBajku og 2008, a MHTeH3MBUPAHK BO nepuoaoT of 2011-2013 r., 3a Bpeme Ha peanusalmjaTta Ha NPOEKTOT
,TaKkcoHOMMja 1 xoposorunja Ha poaoT Orobanche Bo Penybivka MakegoHuja“, ro noTBpAmja NPMCycTBO Ha ABa, 3a
HawaTa paopa, nHTepecHu Buaa: Orobanche elatior u Orobanche centaurina. Ha 6paoTo, oa nesaTta cTpaHa o4 naToT
Koj Boau go bpaHata ,Kosjak“, ce passuBa nonynaumja og O. elatior, Koja napasutupa Ha Centaurea grbavacensis.
Ha cnpoTuBHaTa, AecHa CTpaHa o4, NaToT, Ha NiaToTo PyanHe ce paBuBa, UCTO Taka, nonynauuja og O. elatior, Koja
napasutupa Ha Centaurea atropurpurea, Centaurea salonitana v C. grbavacensis, Ho 1 nonynauuja og O. centaurina,
KOja napasutupa Ha Jurinea polycephala. ntepaTypHu nogatoum 3a npucyctsoto Ha O. elatior 3a TepuTopujaTa Ha
CeBepHa MakegoHuja,Haofame Kaj Vandas (1909) u Beck (1930) 3a nnaHuHaTa JlybeH, Kako u Kaj Petrovic¢ (1941) 3a
KNMcypaTa Ha p. Tpecka, Ha noteroT og, c. Lnweso o 6paoto Ha maHactupoT, Ce. Hukona“, pogeka O. centaurina e
HOB BMA 3a HawaTa ¢pnopa. buaejkn HoBMoT nokanuter (,Kosjak”), Ha Koj ro peructpupaBme npucyctsoTo Ha O. ela-
tior, e No TeYeHMeTo Ha p. Tpecka M Ha He3HAYUTE/THO pacTojaHKe o4 ComeHaTaTa Kaucypa (MaTka), cmeTame geka
0BOj Haoa, e BCYWHOCT NOTBpAa Ha nogaToKoT Ha Petrovi¢ (1941), 3a npuCycTBOTO Ha OBOj BMA BO OBOj A€/ OA,
CkonckaTta KotnumHa.

Tpute BngoBu oa poaot Centaurea (C. grbavacensis, C. atropurpurea v C. salonitana), Ha Kou napasutupa O. ela-
tior, kako u J. polycephala, Ha Koja napasutupa O. centaurina, focera He ce NO3HATU KaKo AOMaKWUHW, buno 3a osue
WY 32 HEKOM APYrU BUAO0BK, of pogoT Orobanche.

OnucuTe Ha BUMAOBUTE, HaNpaBeHW Ha MpUMepoUUTE OZ NOMy/IaLMUTE, KOM Ce Pa3BMBaaT Ha OBOj JIOKA/IUTET,
oZroBapaaT Ha AujarHo3uTe gaaeHu opg Beck (1890; 1930), Chater & Webb (1972), Gilli (1982), Delipavlov (1995),
Uhlich, Pusch & Barthel (1995), Pusch (2009), Zazvorka (2010). Mckny4ok ce jaByBa camo BO ogHoOC Ha ¢opmaTa Ha
[0pP3a/sHATa AIMHKUja HA BEHYETO, M TOA CamMO Kaj HEKOW MpuMmepoLM, o4 ABaTa BMAA, Kafe ce 3abenexysaar cute
npeogHu Gopmu, of, NPaBUAHO, NMONYKPYKHO CBUTKAHO (KapakTepucTuyHo 3a O. elatior) A0 BeHYe CO M3Pa3uTo
npaea MHKUja BO cpeamHaTa (KapakTepuctuyHo 3a 0. centaurina).

MojaTouunTe Of OBME UCTPaXKyBakba, CO KOW ce MoTBpAM npucyctBoTo Ha O. elatior n O. centaurina BO HalwaTa
dnopa, AedUHUTUBHO Ke ja BKAyYaT TepuTopumjata Ha CeBepHa MaKenoHMja, BO apeanoT Ha pacnpocTpaHyBake Ha
ABaTa BMAa, WTO A0 cera, Co akTyanHaTa Euro+Med Plantbase - the information resource for Euro-Mediterranean
plant diversity (Domina & Raab-Straube, 2010+), He 6elue cnyyaj.
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