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Abstract. Historical records on distribution of Luzula spicata in the Ukrainian Carpathians from past publications and herbarium
specimens were analyzed. This arctic-alpine species formerly occurred at the uppermost elevations in three mountain massifs:
the Chornohora, Marmarosh and Chyvchyny Mts. It was confined to acidic sandstone and conglomerate rocks on mountain
summits and ridges with the lowest thermal conditions. Thorough recent surveys of all the eight previously documented localities
allowed to reconfirm the occurrence of L. spicata in one station only, namely near the summit of Mt. Pip Ivan (1990 m a.s.l.)
in the Chornohora Mts where its small population has survived. Apparently, the species has become extirpated elsewhere in
the Ukrainian Carpathians. A map of current and extinct localities is provided, as well as an image of the recent herbarium
specimen. Luzula spicata is one of the most cryophilic species of the Carpathian flora and its Ukrainian localities refer to the
lower limit of the species altitudinal range. Therefore, its decline and extinction can be attributed to climate change that has also
been reported from other mountain systems of Europe. Analysis of past data showed that most probably the species has already
been gradually dying off since the end of the so-called "Little Ice Age" (i.e. 100—150 years ago) that was followed by progressive
warming. Luzula spicata is a poorly competitive species confined to rocky habitats with scarce vegetation cover. It is vulnerable
both to the direct impact of warming and to replacement by taller graminoids or dwarf shrubs encroaching on the alpine habitats
in the course of the climate-induced succession. Because L. spicata is on the brink of extinction, it should be included in the next
edition of the Red Data Book of Ukraine as Critically Endangered (CR).
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Introduction Ukrainian Carpathians because reasonable doubts in its
survival have been expressed (Olshanskyi, 2014; Kobiv
etal., 2017).

Luzula spicata is an arctic-alpine species spread
in the north of America and Europe, as well as in the
temperate zone at upper elevations in the mountains of
North America, Eurasia and North Africa (Atlas Mts).

The species is rather polymorphic and its several
subspecies have been defined in Europe (Kirschner,
2002). In the Carpathians, it is represented by L. spicata
subsp. conglomerata (W.D.J. Koch) Murr (= L. spicata
subsp. mutabilis Chrtek & Kfisa), a subspecies with
disjunct distribution, which also occurs in the Pyrenees,
Alps, Swiss Jura and Northern Apennines (Chrtek,
Kiisa, 1962, 1980; Kirschner, 2002).

In the Carpathians, L. spicata is the only represen-
tative of the section Alpinae (Chrtek, Kfisa, 1962, 1980;
Kirschner, 2002) and is well-distinguishable for its

Assessment of current conservation status of rare and
endangered species, as well as determining the level of
threat to them require repeated surveys of their known
localities, which enable to reveal dynamic trends in
their populations. However, many plant species listed
in the Red Data Book of Ukraine (Chervona knyha
Ukrainy..., 2009) lack such comprehensive data, which
also refers to other rare species. That fully concerns the
Carpathian region where inventories are most hard to
perform because of poor accessibility of some high-
mountain areas.

This article is supposed to fill that gap with regard to
one oreophytic species — Luzula spicata (L.) DC. The
aim of the study was to check the known localities of
the species and to define its current status. Another goal
was to find out whether the species still occurs in the
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Luzula spicata (L.) DC.
Flat SE ridge of Mt. Pip Ivan,

\ the Chormmohora Mts, Ukrainian Carpathians,
alpine zone, sandstone rock,
ca 400 m from the summit,
1990 m a.s.l.; 48°02'46" N, 24°37'58" E
August 2, 2017 Leg.: Y. Kobiv
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Fig. 1. A recent herbarium specimen of Luzula spicata from Mt. Pip Ivan in the Chornohora Mts
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spike-like nodding inflorescence (Fig. 1) differing from
other native species of Luzula DC.

Materials and methods

Past publications and available herbarium data on
Luzula spicata in the Ukrainian Carpathians have been
analyzed. In total, I found 10 corresponding herbarium
sheets: 9 — in Polish herbaria of Cracow (KRAM, KRA),
and 1 — in Lviv (LWS).

Historical records were checked in the Chornohora
(in 2015, 2016, and 2017), Marmarosh (2016) and
Chyvchyny Mts (2012) during field research. Suitable
rocky and low-sward alpine habitats were thoroughly
surveyed in search of the species in its previously
documented localities and their vicinity.

The collected specimen (Fig. 1) is deposited at the
Herbarium of the M.G. Kholodny Institute of Botany,

Kyiv (KW).

Results and discussion

Previous data on distribution in Ukraine. Luzula spicata
is mentioned in the main floristic compendia regarding
the Ukrainian Carpathians (Krechetovych, Barbarych,
1950; Chopyk, 1976; Vyznachnyk roslyn..., 1977).

However, information on the species occurrence is
based merely on original historical data from the second
half of the 19" — first half of the 20" century. The first
authorto record L. spicata in the part of the Carpathians,
which now belongs to Ukraine, was Rehman (1873)
who reported it from several highest summits of the
Chornohora ridge — Mts Hoverla, Rebra, Brebeneskul
and Pip Ivan.

Zapalowicz (1889), who performed the most
comprehensive floristic inventory of the Chornohora in
the 1880s, reconfirmed the species occurrence on Mts
Pip Ivan and Rebra and documented its exact location.

Localities of L. spicata in the Chornohora Mts were
also proved by herbarium specimens gathered in the
1930s by Madalski at high altitudes (= 1910 m a.s.l.)
on Mts Pip Ivan, Gutyn-Tomnatyk and Turkul. The
herbarium labels indicate the location of these stations
quite explicitly.

In addition, the species was reported by Zapatowicz
(1889) from the Marmarosh range, namely from Mt.
Pip Ivan Marmaroskyi. Its elevation (1940 m a.s.l.)
corresponds to the very top of the mountain.

Another series of the species records refers to the
summit of Mt. Hnetiesa in the Chyvchyny Mts, where
it was discovered by Wotoszczak (1888) in the late 19"
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century. That locality was reconfirmed later by a number
of herbarium specimens gathered mostly in the 1930s.
Moreover, in Pawlowski and Walas’ (1949) publication
on the vegetation of the Chyvchyny Mts L. spicata is
listed in the phytosociological relevé of the community
Cetrario-Festucetum airoidis (alliance Juncion trifidi)
from the saxicolous locality. Comments in the above
publications and on the herbarium labels show that all
this set of data refers to the conglomerate rock at the
Ukrainian-Romanian border on the very top of Mt.
Hnetiesa at 1760—1765 m a.s.l.

Thus, there are reliable historical data on the past
occurrence of L. spicata in three mountain ranges of the
Ukrainian Carpathians: the Chornohora, Marmarosh
and Chyvchyny Mts (Fig. 2). While in the former two
ranges the species is known from the high elevations
in the alpine zone (> 1900 m a.s.l.), its locality in the
Chyvchyny Mts can be regarded as subalpine.

Luzula spicata was also erroneously mentioned for the
town of Chernivtsi by Tkachyk (2000), which resulted
from misidentification of the herbarium specimen.

Ecological requirements. According to European
compendia on ecological values of plants (Landolt, 1977;
Ellenberg et al., 1992; Zarzycki et al., 2002), L. spicata
is a highly specialized oreophyte and can be regarded
as one of the most cryophilic species of the Carpathian
flora. In the Carpathians, its ecological optimum and
distribution range correspond to conditions of the
subnival and upper alpine zones (Mirek, 1989).

Dahl (1998) stated that the main factor that
determines the lower or southernmost limits of
distribution of many cryophilic species is maximum
summer temperature. He claimed that critical
maximum summer temperature for L. spicata is +24 °C,
therefore climate warming should lead to the decline on
the trailing (i.e. lower) edge of its distribution.

All the mentioned localities of L. spicata in the
Ukrainian Carpathians have been reported from the
uppermost parts of the mountains, i.e. their summits
or ridges where the temperature is the lowest. The
fact that most of the species localities have been
documented in the Chornohora can be explained by the
highest elevation of that range and, consequently, the
lowest thermal conditions, which are crucial for that
cryophilic species. However, these sparse suitable sites
that comply with ecological requirements of L. spicata
referred to the lowermost limits of the species altitudinal
range as follows from its distribution in the Alps (Pauli
et al., 2007; Frei et al., 2010) and Western Carpathians
(Mirek, 1989). Therefore, climate warming, which has
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Fig. 2. Distribution of Luzula spicata in the Ukrainian Carpathians: ® — current locality; © — extinct localities

been confirmed for the Carpathians lately (Spinoni
et al., 2015) should have been causing the decline and
extinction of that cryophilic species that has no available
habitats to colonize.

The above-mentioned past publications and
herbarium labels show that L. spicata in the Ukrainian
Carpathians is a saxicolous species confined to
sandstone and conglomerate rocks. It is defined
as a characteristic species for the acidophilic
syntaxonomic order Caricetalia curvulae and alliance
Juncion trifidi (Matuszkiewicz, 2002). As follows from
phytosociological prodromes of some Carpathian
countries (Moravec, 1995; Matuszkiewicz, 2002),
Luzula spicata is often associated with other markedly
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cryophilic alpine species — Agrostis rupestris All. and
Oreochloa disticha (Wulfen) Link, whose negative
dynamics was reported recently (Kyyak, 2013; Kobiy,
2017) and can also be explained by the adverse impact
of climate change.

Current status and conservation implications. All
the eight previously documented localities of Luzula
spicata — 6 in the Chornohora, 1 — in the Marmarosh
and 1 — in the Chyvchyny Mts (Fig. 2) were checked
during the surveys. However, despite the thorough search
in these and nearby suitable habitats, I managed to find
the species in one locality only. It is situated in the alpine
zone on the flat south-eastern ridge of Mt. Pip Ivan
in the Chornohora Mts at 1990 m a.s.l. (48°02'46"'N,
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24°37'58"E) about 400 m from the summit. The species
occurs on the southern aspect of a sandstone rock on
about 10 m2. The population is low-numbered and
included only 6 flowering individuals in August 2017.
The largest tufts cover up to 15 ¢cm2 The number of
vegetative individuals could hardly be estimated because
they can be confused with those of the other graminoids.
Vegetation cover at the site amounts to 25 % and is
formed by the following species with corresponding
grades of the Braun-Blanquet scale: Luzula spicata — +,
Festuca airoides Lam. — 2, Juncus trifidus L. — 1, Carex
atrata L. — +, Hieracium alpinum L. — +, Campanula
kladniana (Schur) Witasek — +, Racomitrium canescens
(Hedw.) Brid.) — 2, Tortella tortuosa (Hedw.) Limpr. — 1.
The size of that population of L. spicata is critically
small and does not ensure its further survival even in
the mid-term perspective. Apparently, the population
is merely a remnant of formerly much larger entity,
which once inhabited several ridges at the summit
of Mt. Pip Ivan above 1980 m a.s.l. as follows from
Zapatowicz's (1889) records and herbarium labels
(KRAM 2745, 6209, 80235). These numerous historical
data imply that this population could be the largest in
the Ukrainian Carpathians in the past, which enabled it
to survive until now.

Thus, the surveys carried out in the previously known
localities showed that most probably L. spicata has
declined significantly in its remaining locality on Mt.
Pip Ivan in the Chornohora Mts and died out elsewhere
in the Ukrainian Carpathians due to unfavorable
climate warming impact, while thermal conditions in
its scarce habitats got beyond the ecological range of
that cryophylic species. The species is on the brink of
extinction in Ukraine and its long-term survival in the
region is problematic.

Luzula spicata is a poorly competitive saxicolous
species confined to rocky habitats with scarce vegetation
cover. [tisvulnerable to replacement by taller graminoids
or dwarf shrubs ingressing into the alpine habitats in the
course of the climate-induced succession.

It is remarkable, that the old authors who surveyed
the Carpathians in the 19" century found the localities
of L. spicata more often than their successors. For
instance, Rehman (1873) after his rather brief
investigation of the Chornohora Mts managed to report
it from as much as four summits (see above). In addition,
Deyl (1940), who performed the most comprehensive
survey of the flora of Mt. Pip Ivan Marmaroskyi in the
1930s, did not mention L. spicata, though he could
hardly miss it making a set of relevés on the top of that
mountain where it had occurred in the late 19™ century
(Zapatowicz, 1889).
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Such a decreasing trend in the species findings could
indicate that it has already been gradually dying off
since the end of the so-called "Little Ice Age" (i.e. 100—
150 years ago) that was followed by progressive warming
(Free, Robock, 1990). The lack of the species records
in the Ukrainian Carpathians since World War II shows
that most possibly it has become extremely rare in the
region by the second half of the XX century.

Upward shifts in the species distribution and decline
at its lower limit have been documented in the Alps
recently (Pauli et al., 2007; Frei et al. 2010).

In the Ukrainian Carpathians, L. spicata is not only
ecologically marginal (i.e. restricted to atypically low
elevations), but also geographically peripheral, because
it occurs at the north-eastern limit of the species
distribution in Central Europe (Kobiv, 2017). Its closest
to Ukraine localities are situated ca. 30 km westwards
from the state border, in the Rodna Mts, Romanian
Carpathians (Grintescu, 1966). Therefore, partial or
total extinction of L. spicata, as well as other cold-
demanding alpine species (Agrostis rupestris, Saxifraga
oppositifolia L., S. pedemontana All.) in the Ukrainian
Carpathians leads to considerable contraction of their
geographical ranges (Kobiv, 2017). This proves that
climate change is a significant factor of biodiversity
loss in the European scale, which particularly concerns
alpine ecosystems.

Luzula spicata is on the Red List of the Czech
Republic as "Critically Endangered” (Grulich, 2012),
because it has been declining in the Sudeten Mts where
it occurs at comparatively low elevation, apparently at
the limit of its altitudinal range.

The species should be included in the next edition of
the Red Data Book of Ukraine as Critically Endangered
(CR) because it is threatened by extinction already in
the mid-term perspective.
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Incturyt exosorii Kapnar HAH Ykpainu

ByJ1. Kosenbuuibka, 4, JIesiB 790026, Ykpaina

Boraniunuii can JIbBiBCKOro HalliOHAJIbHOTO YHIBEPCUTETY
iM. IBana ®panka

ByJ1. Yepeminnu, 44, JIbsis 79014, Ykpaina

IIpoaHai3oBaHO HasiBHi iCTOPUYHI NaHi MpPO MOLIUPEHHS
Luzula spicata B Yxpaincekux Kaprnarax, HaBemeHi B
nyosikanisx i repbapHux 3paskax. Lleit apkTo-anbrniicbKui
BUI paHillle TparuisiBCs Ha HaMOUIbLIMX BUCOTaX Yy
TpbOX TipcbkuX MacuBax: YopHoropi, MapmapocbKux
i  YuBumHCBKUX Tropax. BiH OyB npuypouyeHuit 110
MICKOBUKOBUX YM KOHIJIOMEPATOBUX CKeJlb 3 KHUCJIOIO0
peaxili€elo, pPO3TallOBaHMX Ha TipChKUX BepIIMHAX YU
xpebTax, JOe TeMIepaTypHUl pPexXuM € HAWHIKIUM.
HepnaBHe perenbHe O0OCTEXEHHsS YCiX BOCBMM paHilie
3aJI0KYMEHTOBAHUX JIOKAIITETiB JIO3BOJWJIO TiATBEPAUTH
HasIBHICTb L. spicata nvuie B OMHOMY OCeJIUILi, a came Ol
BepiimHu T Ilin IBan y Yopaoropi (1990 M H.p.M.), ne
30eperiacst foro Mana momyJsiis. O4eBUIHO, BUI 3HUK Ha
peiwuri teputopii YkpaiHcbkux Kapnat. [lomaeThcs kapra
TEeNEePilIHbOTO i 3HUKJIMX JIOKATITETIB, a TAKOX LJTIOCTpallist
HelaBHO 3i0paHoro repbapHoro 3paska. Luzula spicata —
O/IVH 3 HalOiNbLI KpiodiIbHUX BUIIB KapnaTcbKoi ¢iopu,
a Ioro JIOKaliTeTd B YKpaiHi NpUypoYeHi [0 HWXHBOI
MeXi BUCOTHOI aMmIuliTyau Bumy. Tomy ioro perpecyBaHHsI
i BUMMpaHHS TIOB’sI3aHi 3 KJIIMAaTUYHUMHU 3MiHAMM, 110
OyJ10 BiA3HAYEHO i B IHIIMX TipCbKMX cUCTeMax €BpPOIU.
AHaJi3 1aBHiX JaHUX CBIUMTD, 1110 LW BUI HalliMOBipHilIe
3a3HaBaB MOCTYMOBOrO BiIMUPAHHS 1€ 3 Yacy 3aKiHUEHHS
TaK 3BaHOTO MaJIoTO JbOJOBUKOBOTO mepiomy (100—150
POKiB TOMY), TICJIST TIKOTO PO3BMBAJIOCS TOTeIUTiHHSA. Luzula
spicata — 1€ HU3bKOKOHKYPEHTHWU BUI, NPUYPOUYECHUI
10 HAaCKEJbHUX OCEJMUIL 3 HELIIJIbHOI POCIUHHICTIO. BiH
BPa3JIMBUIA SIK 10 6€3M0CePEIHBOTO BIJIMBY MOTETUTiHHS, TaK
i 10 BUTICHEHHS KOHKYPEHTOCHPOMOXHIIIUMU 3J1aKOBO-
OCOKOBUMU UM YaTAPHUIKOBUMU BUIAMHU, III0 TIPOHUKAIOTH
J10 aJIbITINCHKMX OCENUIIL Y TIPOLIEeCi KJIIMAaTOT€HHOI CYKIIECil.
Ockinbku L. spicata mepebyBae Ha MeXi 3HUKHEHHS,
il cimig BHeCTM [0 HacTymHoro BuaaHHs "YepBoHoi
KHUTH YKpaiHu" sK KpuTudHo 3arpoxkenuit (CR) Bum.

KmouoBi cioBa: KpiodinbHUI BuUA, KJIIMaTU4HI 3MiHMU,
JIOKJIITeT, 3HUKHEeHHs1, Kaprnatu
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Koo6us 0. Luzula spicata (Juncaceae) B YKpauHckux
Kapnarax: Ha rpanu ucue3noBeHus. YKp. 60T. XXypH., 2018,
75(1): 70-76.

HMuctutyt skonorun Kapnar HAH Ykpaunbt

yi. Kosenbuuukas, 4, JIsBos 79026, YkpauHa
Boranunueckuii can JIbBOBCKOro HaIllMOHATLHOTO
yHuBepcurteTa uM. MiBana ®@paHko

yi. Yepemuunsl, 44, JIbBoB 79014, YkpauHa

[Mpoananu3upoBaHbl UMEIOLITUECS] UCTOPUIECKUE JAHHBIE O
pacnipoctpaHeHum Luzula spicata B YkpanHckux Kapmarax,
MpUBEJEHHbIE B MyOJUKAUMIX W TepOapHbIX 00paslax.
DTOT apKTO-aJbIIMMUCKUIA BHJ paHbIIe BCTpedalicss Ha
HaMOOJIBIITNX BHICOTAX B TPEX TOPHBIX MaccuBax: YepHorope,
Mapwmaporickux n YuBunHckux ropax. OH mpuypoueH K
MEeCYaHNKOBBIM WU KOHTJIOMEPATOBLIM CKaJlaM C KUCJION
peaxiyeil, pacrofioK€HHbBIM Ha TOPHBIX BepLIMHAX WU
XpebTax ¢ CcaMbIM HU3KHUM TeMIEepaTypHbIM DEXUMOM.
HemaBHee TmiatenbHOe 0OOCIeIOBaHUE BCeX BOCHBMU
paHee 3aJIOKYMEHTMPOBAHHBIX JIOKAJUTETOB TTO3BOJIAJIO
MOATBEPAUTh Hammuue L. spicata TOTBKO B OIHOM
MECTOINPOU3PACTAaHUM, & UMEHHO BO3Je BepiuuHbl I. [lom
HBan B YepHorope (1990 M H.y.M.), TIe cOXpaHWJIACh JUILIb
Maznas nomyssiuus. O4eBMIHO, BUI MCU€3 Ha OCTaJIbHOM
tepputopun YkpauHckux Kapmar. Ilpunaraercs kapta
COXPaHMBIIIETOCSI W WMCUE3HYBIINX JIOKAIUTETOB, a TaKXe
WUTIOCTPALMsl HENaBHO COOpPaHHOTO repbapHOTo obOpasiia.
Luzula spicata — omuH U3 Haubojee KPUODUIBHBIX
BUJIOB KaprnaTcKoil (iopbl, a €ro JOKAJIUTEThl B YKpauHe
MPUYPOUYECHBI K HUIKHEN TpaHWIle BBICOTHOW aMIUTMTYIbI
Bua. [ToaTomy ero perpeccupoBaHue U BBIMUPaHUE CBSI3aHbI
C KJIMMaTMYECKUMU W3MEHEHMSIMHU, YTO OTMEJYaJoCh U B
NPYTUX ropHax cuctemax EBporbl. AHaIM3 JaBHUX JaHHBIX
CBUJETENbCTBYET, YTO ITOT BUJ BEPOATHO TMOABEprajcs
MOCTETIEHHOMY BBIMUPAHMIO €lle CO BPEMEHU OKOHYaHMS
TaK Ha3bIBAEMOTO MaJioro JiegHukoBoro rnepuoaa (100—150
JIET Ha3am), TMOcie KOTOPOTro pa3BUBAIOCH TOTEIICHUE.
Luzula spicata — HU3KOKOHKYPEHTHBIN BUII, TPUYPOUYECHHBI
K HAaCKaJIbHBIM  MECTOOOMTAHUSIM C  pa3pekeHHON
pacTuTenbHOCThIO. OH YS3BUM Kak K HEMOCPEICTBEHHOMY
BO3CICTBUIO TOTEIJIEHUS, TaK M K BBITECHEHUIO
0onee  KOHKYPEHTOCITOCOOHBIMHM  3J1aKOBO-OCOKOBBIMU
WU KYCTADHUYKOBBIMU BUIAMHU, TPOHUKAIOIIMNMHU B
aNbUICKNE MECTOOOMTaHUSI B XOle KJIMMAaTOTeHHOM
cykueccuu. Ilockonbky L. spicata mpeObIBaeT Ha TpaHU
BBIMUDAHUSI, e€¢ CJedyeT BKJIIOUUTh B  CIeAylolee
n3nanve "KpacHoili KHUTM YKpauHBbl' KaK HaXOISIIUHCS
1MoA KpUTHYECKOW yrposoii wucyesHoBeHuss (CR) Bum.

Kiouesbie ciioBa: KpoGhWIBHBIN BUII, KIMMAaTUIECKIE
M3MEHEHUSI, IOKAJIUTET, Mcue3HOBeHUe, KapraTet
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