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Plant communities, which include the population of Cochlearia pyrenaica DC. (Brassicaceae), were studied by Braun-
Blange method. The single known population of this species, situated outside its main range, was studied. This population
is situated in the Verkhobuzkyi Landscape Reserve (zakaznyk) near Koltiv village (Zolochiv district, Lviv Oblast). Now-
adays this area is included in Northern Podillia National Nature Park. During the last years, the number of individuals in
the locality was decreasing, so the population is under the threat of extinction. The results of our research are based on
literature data as well as on the field investigation, carried out in the 2015-2018 seasons. We propose to refer the plant
communities, which include C. pyrenaica, to two classes (Molinio-Arrhenatheretea R.Tx. 1937, Phragmitetea R. Tx. et
Prsg 1942), 2 orders (Molinietalia caeruleae W. Koch 1926, Phragmitetalia Koch 1926), 2 alliances (Calthion palustris
R.Tx. 1936 em. Oberd. 1957, Magnocaricion Koch 1926), and 2 associations (Deschampsietum caespitosae Horvati¢
1930, Caricetum appropinquatae (Koch 1926) So6 1938). The detailed relevés of the habitat of Cochlearia pyrenaica
and the influence of the community structure on the development of Cochlearia are presented in the paper. The plant
community determination of the C. pyrenaica communities is rather ambiguous. In recent years there were registered
significant changes in the community structure of the habitat of Cochlearia pyrenaica. There is a much smaller number
of Cochlearia in the association Deschampsietum caespitosae Horvati¢ 1930 than in Caricetum appropinquatae (Koch
1926) So6 1938. We have identified 53 plants species in the habitat of Cochlearia, 2 species of them are mosses, 4 are
tree species, 6 are shrub species, and 41 are herbaceous species. The detailed field investigations of the locality's area
revealed differences in the species composition of plots, but typical, constant species are Carex appropinquata Schu-
mach., Deschampsia cespitosa (L.) P.Beauv. There are 11 registered species in site no. 1, and 53 species in site no. 2. We
observe the present post-drainage plant transformation, due to spring and summer droughts. These processes become
more intensive over the last several years. As a result, the degradation of the wetland ecosystems seems to be irreversible.
Kea words: Cochlearia pyrenaica, population, plant communities, rare plants, Red Data Book of Ukraine, Land-
scape Reserve "Verkhobuzkyi", Ukraine.

Cochlearia pyrenaica DC. (Brassica- of local significance near Koltiv village (Lviv
ceae) (Fig. 1) — species of herbaceous plants of Region). At present this area is being included
the family Brassicaceae. It is a single species in Northern Podillia (Pivnichne Podillia)
of the genus in the flora of Ukraine. The plant National Nature Park.

IS a semi-rosette biennial hemicryptophyte The population of Cochlearia in Ukraine
(sometimes a perennial monocarpic), hygro- (at that time in Poland) was discovered by
phyte, hydrocontrastophobe, paludant [3]. C. polish botanist W. Tymrakiewicz in 1929 [13].
pyrenaica occurs in limestone areas with an During the last years, the number of
ecological preference for cold and carbonated individuals in the locality was decreasing, most
rich water springs and has a disjunct distribu- probably, the population is under threat of
tion from the Pyrenees to eastern Austria, Slo- extinction. Because of that, it is necessary to
vakia, and Ukraine. The populations of this monitor its state, this will promote the
species occur in Spain, France, Belgium, Ger- organization of management of the bog
many [1], Great Britain, Switzerland [14], Ire- ecosystem that is the habitat of Cochlearia
land [11]. [17]. The aim of our research was to identify

C. pyrenaica is listed in the Red Data plant species and communities on the territory
Book of Ukraine (2009) as an endangered of the Ukrainian locality. Earlier this problem
species [4]. The only locality of this species in was investigated by A. lljinska, Ya. Didukh, I.
Ukraine outside its main range is in Korotchenko, V. Brovdiy, O. Kagalo, N.
Verkhobuzkyi Landscape Reserve (zakaznyk) Sytschak [3, 4].
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Fig. 1. Cochlearia pyrenaica in the blooming phase, 25.04.2015 (near Verkhobuzh village, Lviv
Region, Ukraine).

MATERIALS AND RESEARCH
METHODS

Geographic coordinates of the Ukrainian local-
ity of C. pyrenaica are N 49°50.."; E
25°06'...". The common feature of this territory
is drying because of the drainage channels.

As of 2018, the population was divided
into two parts (that we name site no. 1 — west
and site no. 2 — east), with a high possibility, it
was not divided in the last century. The dis-
tance between sites is 270 m, the total area of
population, including both sites, is 1350 m?
[17].

Using conventional field and relevé
methods we have completed full phytosocio-
logical research of the locality of C. pyrenaica.
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All its area was divided into 12 plots. Plot no.
1 was on the west site of the locality, others —
on the east site. The altitude of the locality
about sea level is about 300 m. Exposure for all
plots is flat, inclination — 0°, rocks, and stones
are absent. Soil type — alluvial meadow car-
bonate gley medium-loam on peat lined with
meadow marl [10]. Devastated area — 0%.

Field investigations were conducted in
2015-2018 years. Relevés methods were based
on the principles of the Braun-Blanguet school
[9; 15; 8].



biopisnomanimms, exonoeis ma excnepumenmanvha oionozis, 2021. 23, Ne2

Investigations were performed in the
standard plots of 100 m? and covered all vari-
ants of C. pyrenaica phytocoenoses. Every plot
has the shape of a square of 10x10 m except
plot no. 4 which has the shape of a rectangle of
8x2 m.

All relevés are united in the table (Table
1). The number of relevé is identical to the
number of plots. The community layers are
measured by type and height: tree layer (T),
shrub layer from 2 to 5 m in height (S1), shrub
layer from 0,3 to 2 m in height (S2), herba-

RESULTS

The population of C. pyrenaica is separated
by forest vegetation. The first layer of this
forest consists of Betula pendula Roth and
Alnus glutinosa (L.) Gaertn. The second layer
includes Carpinus betulus L. and Acer
pseudo-platanus L. The undergrowth consists

ceous layer above 30 cm height (H1), a me-
dium-tall herbaceous layer from 10 to 30 cm
height (H2), low herbaceous layer to 10 cm
height (H3), moss layer (M). The approximate
cover of every layer is presented.

There is a list of plants in every relevé, in
order from higher to lower layers and percent-
age of cover. To obtain unified results in deter-
mining the cover (cover —c) was used extended
Braun-Blanquet cover-abundance scale [15].

The nomenclature of syntaxa is based on
Matuszkiewicz [8].

of Salix cinerea L., Frangula alnus Mill.,
Prunus padus L., Sorbus aucuparia L., Euon-
ymus europaea L., Viburnum opulus L., Rham-
nus cathartica L., Ribes nigrum L., Rubus
idaeus L. [17]. The density of tree crowns is
approximately 0.4.

Table 1

Plant communities with Cochlearia pyrenaica DC. in the Ukrainian locality
No. of relevé 1 7 9 2 3 4 5 6 8 10 | 11| 12
Cover of tree 2-5 2-5
layer (T, %)
Cover of shrub 1-5 | 1-3 5- | 25 1-3 1-5
layer (S1, %) 10
Cover of shrub 1-5(13|15| 5 |15|35|13|13|] 1 | 1-2 |1-2]| 13
layer (S2, %) 10
Cover of herba- 40- | 40- | 70- | 60- | 60- | 40- | 70- | 55- | 70- | 50- | 50- | 55- 3
ceous layer (H1, 45 |50 | 75| 70 | 70 | 45| 75| 60 | 80 | 65 | 60 | 60 g
%) -
Cover of 40- | 10- | 10- | 30- | 10- | 15- | 20- | 40- | 25- | 30- | 30-| 35- | 2
herbaceous layer | 45 | 20 | 20 | 35 | 15 | 20 | 30 | 45| 30 | 35 | 35 | 40 o
(H2, %) (@)
Cover of 35| 5- | 5 (15| 5-|15|35| 5- | 5 | 510 | 24| 5-10
herbaceous layer 10 | 10 10 10 | 10
(H3, %)
Cover of moss 1 13| 1 1 1 1 1 (13| 35 | 13| 35
layer (M, %)
Number of spe- 201 26 | 19 (24 | 29 | 16 | 25 | 19 | 24 | 18 | 17 | 25
cies
Cochlearia pyre- | + r r + |2m | r + r r r r r \Y
naica
Betula pendula 1 1 I
Carpinus betulus r I
Populus tremula r I
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Frangula alnus 1 + | + | + : + + + + + \%
Salix cinerea + | 2a | + ) 1
Quercus robur + r r + + r I
Salix + I

rosmarinifolia

Betula humilis + . |

Rhamnus r |

cathartica

Rubus idaeus r . . . . |

Carex 1 |2m|2a| 1 |2m| 1 1 1 1 v
appropinquata

Deschampsia 2a | 2b | + 3 3 |2m | 2m | 2b | 2b + + 2a | V
cespitosa

Urtica dioica 2a | 3 3| 2b|2b| 20| 3 |2b| 3 3 2b | 2b \Y/
Galium mollugo 2b | 3 | 2b | 2b| 3 [ 2b|2b| 3 | 20| 2b | 2b| 2b | V
Geum rivale 3 |22 |2a| 2|2 |2a|2b| 2|2 | 2m | 2a | 2b \Y
Poa trivialis 3 1 1 | 2a . . 2m | 2a + + v
Veronica 1 1 1 2] 1 . 2a 2m 1 2m | 2a Vv
chamaedrys

Festuca rubra 2b + + + + + + r v
Galium aparine 1 + 1 |2m 1 I
Veronica + + + 1 + + + + + + \Y/
longifolia

Silene flos-cuculi + + . + + v
Polemonium + r + + + + + + v
caeruleum

Campanula pat- + + | + | + + + + I
ula

Cirsium rivulare : + + + + + . + Il
Ranunculus acris | + + ) + + . r + . . Il
Valeriana r + r + + r + Il
officinalis

Molinia caerulea . + + r r . r r Il
Carduus crispus : + . + | + . + I
Lysimachia vul- + + r + r I
garis

Rumex acetosa + + + r r . Il
Carex nigra r : . + | + . + : ]

Epilobium palus- r r + r + 11
tre

Selinum carvifo- + + r + I

lia

Equisetum + + + I

palustre
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Geranium . + . . + . + . . . . : 1
robertianum

Sanguisorba of- : : . : + : + . : + : : ]
ficinalis

Helictotrichon . . . . r + . + . . . . I
pratense

Achillea mille- . . ) + . . . . . . . + |
folium

Bistorta + . . . . . . . . . . + |
officinalis

Erigeron annuus . r . r . . . r . . . r 1
Cardaminopsis : : . . . : : r + . : . I
arenosa

Taraxacum . . . . . . . . r . + . |
officinale agg.

Anthoxanthum . : . . . . . . . ) + . |
odoratum

Artemisia . : . : . : . . . . : + |
vulgaris

Cardamine + . . . . . . . . . . . |
pratensis

Centaurea jacea : : . : . . . . . ) : + I
Equisetum fluvia- | + : . : . : : . . . : : I
tile

Ficaria verna + . . . . . . . . . . . |
Galium uligi- + : . . . : . . : . : . I
nosum

Pimpinella . . . . . . : . . . : + I
saxifraga

Ceratodon . + + + + + + + 1 2m 1 2m | V
purpureus

Plagiomnium cus- | . . . . r . . . . . : : I
pidatum

Valeriana r : + : . : r . + + r + Il
officinalis

Molinia caerulea . + . + + r r . r . . r Il
Carduus crispus . + + : . : . + + . : + I
Lysimachia vul- + | + . + r : + . : r : : i
garis

Rumex acetosa + . . + + . . r r . . . Il
Carex nigra r : . : . : . + + . + . I
Epilobium palus- . r r : . : . . + r : + I
tre
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Selinum carvifo- . + . . . . + . . . r + I
lia
Equisetum : + . : . + + . : . : . ]
palustre
Geranium . + . : + : + . . . : . I
robertianum
Sanguisorba of- . : . : + : + . . + : : I
ficinalis
Helictotrichon . . . . r + . + . . . . I
pratense
Achillea mille- . . . + . . . . . . . + |
folium
Bistorta + . . . . . : . . . . + |
officinalis
Erigeron annuus . r . r . : . r : . : r ]

Cardaminopsis . : . : . : . r + . : . I
arenosa
Taraxacum . . . : . : . . r . + . |
officinale agg.
Anthoxanthum : : . : . : : . : . + : I
odoratum
Artemisia . : . : . : . . . . : + I
vulgaris
Cardamine + : . : . : : . . . : : I
pratensis
Centaurea jacea : : . : . : . . : . : + I

Equisetum fluvia- | + : . : . : . . : . : : I
tile
Ficaria verna + : : : . : : : . . : . I
Galium uligi- + : . : . : . . : . : : I
nosum
Pimpinella . . . . . . : . . . : + I
saxifraga
Ceratodon : + |+ |+ | + |+ + + 1 | 2m 1 |2m | V
purpureus
Plagiomnium cus- | . : . : r : . . . . : . I
pidatum

Explanations: Number of relevé — Geographic coordinates (Latitude — N, Longitude — E). 1 —
49.847471, 25.107575; 2 — 49.846645, 25.110802; 3 —49.846634, 25.110918; 4 — 49.846733, 25.110841,
5 — 49.846577, 25.111104; 6 — 49.846673, 25.110984; 7 — 49.846531, 25.111252; 8 — 49.846645,
25.111242; 9 — 49.846500, 25.111411; 10 — 49.846585, 25.111450; 11 — 49.846666, 25.111468; 12 —
49.846563, 25.111676.

Date: relevé 1 —22.04.2018, 19.06.2018, relevés 2-12 — 19.06.2018

Plant community: relevés 1, 7, 9 — ChAss. Deschampsietum caespitosae Horvati¢ 1930, ChAll.
Calthion palustris R.Tx. 1936 em. Oberd. 1957, ChO. Molinietalia caeruleae W. Koch 1926, ChCI. Mol-
inio-Arrhenatheretea R.Tx. 1937, relevés 2-6, 8, 10-12 — ChAss. Caricetum appropinquatae (Koch 1926)
So6 1938, ChAll. Magnocaricion Koch 1926, ChO. Phragmitetalia Koch 1926, ChCI. Phragmitetea R.
Tx. et Prsg 1942.
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According to the results of the survey,
there are such layers on the territory of C. pyr-
enaica habitat: tree layer (height to 10-12 m),
shrub layer (0,3-5 m), herbaceous layer (1-130
cMm), moss layer (0,1-20 Mm).

Tree layer is located in a small area in the
part of population no. 2, which is surrounded
by the forest. But tree layer is absent in the part
of population no. 1. Tree specious — Betula
pendula, Carpinus betulus L., Populus tremula
L., Quercus robur L. (height only 0,3-0,5 M,
probably, was seeded from the near forest).
Shrubs occupy a small area as well and grow
solitary. Generally, it positively affects the de-
velopment of C. pyrenaica, giving the neces-
sary shade. Especially it is very important dur-
ing the hot days of April and May during its
blooming. Analogical influence is from trees
and near forests. Because of the partial shade
from Betula pendula and shrubs, it is the larg-
est cover of Cochlearia in plot no. 3. The shrub
layer is formed by Frangula alnus, Salix ci-
nerea, Salix rosmarinifolia L., Betula humilis
(in one relevé), Rhamnus cathartica (in one
relevé) and Rubus idaeus (in one relevé).

The herbaceous layer cover approxi-
mately 90-95% of the locality area, the average
height equals 30-50 cm, maximal — 130 cm.
During our field research was found that C.
pyrenaica does not grow in the tall grass and
dense turf of grass, seedlings can not compete
with other species in such conditions.

DISCUSSION

According to the literature data, the syn-
taxonomy of the Ukrainian population of C.
pyrenaica is class Phragmiti-Magnocaricetea
Klika in Klika et Novak 1941 (community of
wet and swampy meadows on sod gleyed
silty-swamp and meadow-swamp soils), order
Mag-nocaricetalia Pign. 1953, alliance
Magnocari-cion elatae W. Koch 1926 [3].
This plant com-munity of this locality was
formed as a result of the perennial problem of
water shortage be-cause of the drainage of
local swamps and the building of channels on
the Western Bug. For example, the
syntaxonomy of now non-exist natural
locality Cochlearia polonica A. Frohl. in
Poland was: class Montio-Cardaminetea
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The herbaceous vegetation is dominated
by Urtica dioica L., Deschampsia cespitosa
(L.) P.Beauv., Galium mollugo L., Geum ri-
vale L., Poa trivialis L., Veronica chamaedrys
L., Festuca rubra L. (especially in the site no.
1), Carex appropinquata Schumach., Galium
aparine L. The following taxa were found: Ve-
ronica longifolia L., Silene flos-cuculi (L.)
Greuter & Burdet, Polemonium caeruleum L.,
Campanula patula L., Cirsium rivulare (Jacq.)
All., and others. Rarely were found Pimpinella
saxifraga L., Galium uliginosum L., Equisetum
fluviatile L., Centaurea jacea L., Cardamine
pratensis L., Artemisia vulgaris L., Anthoxan-
thum odoratum L., and others. Generally, most
area of the locality is covered with meadow
vegetation (Table 1).

C. pyrenaica takes the largest cover in
plots no. 2, 3, 5 (where it is the shade from the
trees and shrubs during the larger part of the
day, besides, there is less cover of expansive
species), less cover in plot no. 1, solitary indi-
viduals — in other plots.

The moss layer covers 1-3% but is absent
in site no. 1. It includes 3 species. Two of them
were identified by Y. A. Drach. These are Ce-
ratodon purpureus (Hedw.) Brid. and Plagi-
omnium cuspidatum (Hedw.) T.J.Kop.

There is rarely found the transformer
specious Erigeron annuus (L.) Pers. in site no.
2

Br.-Bl. et Tiixen 1943, order Montio-Carda-
minetalia Pawl. 1928, alliance Cratoneurion
commutati Koch 1928, association Cochleari-
etum polonicae Kwiatk. 1957 [3; Kwiatkow-
ska, 1957, cited according to Kazmiercza-
kowa, 2004 [5]]. In Slovakia, the syntaxonomy
of C. pyrenaica was classified similarly, into
class Montio-Cardaminetea Br.-Bl. et Tiixen
1943, order Montio-Cardaminetalia Pawl.
1928, alliance Cratoneurion commutati Koch
1928, association Cratoneuro-Cochlearietum
pyrenaicae (Oberd. 1957) Th. Miiller. 1961
[14; 7]. The syntaxonomy of the rediscovered
historical site of C. pyrenaica near Tatranska
Kotlina Settlement is class Montio-Carda-
minetea Br.-Bl. et R. Tx. ex Klika 1948, order
Montio-Cardaminetalia Pawt. 1928, alliance
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Lycopodo europaei-Cratoneurion commutati
Hada¢ 1983, association Cochleario pyrenai-
cae-Cratoneuretum commutati Th. Miiler 1961
[2]. The syntaxonomy of Cochlearia tatrae
Borbas in the Western Carpathians is quite dif-
ferent: class Mulgedio-Aconitetea Hada¢ et
Klika in Klika et Hada¢ 1944, order Cala-
magrostion villosae Pawlowski et al. 1928, al-
liance Trisetion fusci Krajina 1933 [6].

The detailed field investigations of the
locality's area revealed differences in the flora
of plots, but typical constant species are Carex
appropinquata, Deschampsia cespitosa, Geum
rivale. We propose to refer the plant commu-
nity of site 1 (plot no. 1) to association Des-
champsietum caespitosae Horvati¢ 1930, alli-
ance Calthion palustris R.Tx. 1936 em. Oberd.
1957, order Molinietalia caeruleae W. Koch
1926, class Molinio-Arrhenatheretea R.TX.
1937. We identified the plant communities of
plots no. 7 and no. 9 of site no. 2 to the same
association as well. Regarding other plots of
site no. 2, we propose to refer them to associa-
tion Caricetum appropinquatae (Koch 1926)
So6 1938, alliance Magnocaricion Koch 1926,
order Phragmitetalia Koch 1926, class Phrag-
mitetea R. Tx. et Prsg 1942. We refer plant
communities to these syntaxons rather condi-
tionally, as in recent years there were signifi-
cant changes in the floristic composition and in
the cover of the species of the habitat of C. pyr-
enaica. There is a process of ecological succes-
sion — the process of long-term changes in bi-
ocenoses due to the influence of internal and
external factors [16]. In this case, there is a
transition from coastal and marsh vegetation to
the meadow one (mesophytic meadow vegeta-
tion) with subsequent afforestation of Betula
pendula, Betula pubescens Ehrh., Alnus gluti-
nosa. Such a forest is completely formed al-
ready between sites no. 1 and no. 2.

According to the literature data [3], the
locality of C. pyrenaica belonged to the alli-
ance Magnocaricion elatae W. Koch 1926. In
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2018, as a result of 12 relevés, there are identi-
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learia in the association Deschampsietum
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COCHLEARIA PYRENAICA DC. (BRASSICACEAE) B POCJIMHHUX YI'PYIIOBAHHAX HALIIOHAJIb-
HOI'O MIPUPOJHOT'O ITAPKY «IIIBHIYHE IO A1JIJIS»

IOpeuxo P. 1O.

VY CcTaTTi NPEACTaBICHO Pe3yJIbTaTH JOCITIPKSHHS PI3HOMAHITTS POCIMHHUX yrpynoBab 3 nomyisuiero Cochlearia
pyrenaica DC. (Brassicaceae) 3 BUKoprcTaHHAM MeToay bpayH-Bianke. JlociipkeHO €auHe B YKpaiHi MiCIie3pOCTaHHS
[[bOTO BHJY 328 MEKaMH OCHOBHOT'O apeaiy, sSKe 3HaXOIUThCA Y JIAHAIIaQTHOMY 3aKa3HUKY MiCLIeBOro 3Ha4eHHs «Bepx-
HbOOY3bKHI» mobiu3y c. Kontis (JIbBiBCchbKa 001., 30m04iBChKuU p-H). Hapasi 1 TepuTOpist BXOJUTH 10 CKJIay HAI[io-
HanbHOTO TpupoaHoro mapky «IliBHiune [Homimsay. IIpoTsaromM octaHHIX POKiB KUTBKICTH OCOOMH Ha MICIICBOCTI 3MEH-
LryBasiacs, iMOBIPHO, TIOIYJISALISl 3HAXOMUTHCS ITi]] 3arpO30I0 3HUKHEHHS. Pe3ybpraTn nociipkeHHs 0a3yloThes Ha JiTe-
paTypHUX JaHHX, a TAKOXK Ha MOJILOBUX JOCIIHKEHHIX, MpoBeaeHnX y 2015-2018 pokax. YrpymoBaHHs MiCIlb iCHYBaHHS
Cochlearia pyrenaica mpomonyemo Bignocuty 10 2 kiacie (Molinio-Arrhenatheretea R.Tx. 1937, Phragmitetea R. Tx.
et Prsg 1942), 2 nopsaxie (Molinietalia caeruleae W. Koch 1926, Phragmitetalia Koch 1926), 2 corosis (Calthion
palustris R.Tx. 1936 em. Oberd. 1957, Magnocaricion Koch 1926) ta 2 acouiamiii (Deschampsietum caespitosae
Horvati¢ 1930, Caricetum appropinquatae (Koch 1926) So6 1938) pocnunHOCTI. Takok MpeacTaBiIeHo ACTalbHi BiZo-
Mocri tipo ekotonu Cochlearia pyrenaica ta BB ckiany ¢aopu Ha i po3BUTOK. JI0 WX CHHTAKCOHIB MM BiJIHOCHMO
JIOCIIIIKEHI POCIMHHI yrpyIOBaHHS JOCUTh YMOBHO. B ocTanHi poku Oyio 3aikcoBaHO 3Ha4HI 3MIHH Y CKJIaJl POCIIMH-
Hocti Micis 3pocranns Cochlearia pyrenaica. B acouiamii Deschampsietum caespitosae Horvati¢ 1930 uucenbHicTh
Cochlearia € 3rauno mMeHmia, Hix y Caricetum appropinquatae (Koch 1926) So6 1938. ¥V mincymky, B MiCIsIX 3pOCTaHHS
Cochlearia BusiBiieHo 53 BUAM POCIHH, 3 HUX 2 BUIM — MOXH, 4 — IepeBHI POCIUHH, 6 — YarapHuku, 41 — TpaB’sHHUCTI
Buau. Beranosnero, mo ¢uopa yrpynosaus 3 Cochlearia pyrenaica mosxe Bigpi3HATHCE, IPOTe KOHCTaHTAMH Maiike
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3aBk/M BHCTymaroTh Carex appropinquata Schumach., Deschampsia cespitosa (L.) P.Beauv. Ha pinstaii Ne 1 3adikco-
BaHO 3pocTanHs 11 BumiB, Ha mimsHIi Ne 2 — 53 BumiB. 3arajioM CHOOCTEPIraeThCs MOCTMENTIOpaTHBHA TpaHChopMaIlis
POCIIMHHOT'O TTIOKPUBY, Ye€pe3 BECHSIHO-JTITHIO IOCYXY B OCTaHHI POKH I1i IPOLIECH CTalOTh IHTEHCUBHIIINMH. B pe3ynbrari
I[LOTO BOJHO-00JIOTHI €KOCHCTEMH HE3BOPOTHO JCTPAAYIOTh.

Kniouosi crosa: Cochlearia pyrenaica DC., nonynsayis, pocaunni yepynosanns, piokicui éuou, 9epeona xnuea
Vrpainu, nanowagmuuil 3axasnux «Bepxodyszvkuily, Yrpaina.
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