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Floral composition of the botanical natural monument
“Kamenny lake tract” (Kostanay region)

Abstract. There are 15 specially protected natural areas in the Kostanay region. The total
area: more than 818 ha. The state natural monument of local importance 'Kamenny Lake tract’
floristic diversity was studied. Floristic studies were carried out by the route method in 2019—
2022. The research task was to study the natural monument floristic composition, identify
rare and endangered plants of the Kazakhstani Red Book. During the floristic study, five main
ecotopes were identified: shrub thickets on slopes, birch forest on steep slopes, upland meadows
with shrub thickets, meadow-marsh communities on coasts, and meadow-steppe communities.
Protected natural area flora summary was compiled: for each species the habitat within the
protected areas is indicated. In a small area (2.5 ha), 177 species of higher plants belonging
to 132 genera and 48 families were found. Higher spore plants are represented by 6 species:
Equisetum arvense L., E.Hyemale L., E.pratense Ehrh., Athyrium filix-femina (L.) Roth.,
Cystopteris fragilis (L.) Bernh., Matteuccia struthiopteris (L.) Tod, gymnosperm - Ephedra
Distachia L., angiosperms: 171 species belonging to 44 families. Among them, Asteraceae -
31 species (18%), Rosaceae - 20 species (11.2%), Poaceae - 17 species (10%), Fabaceae - 10
species (6.0%), Lamiaceae - 9 species (5.1%), Caryophyllaceae - 8 species (5.0%). Three species
(Adonis wolgensis, Stipa pennata and Tulipa biebersteiniana) are in the Kazakhstan Red Book
(2014). The state of rare and endangered species populations is satisfactory.

Keywords: Kostanay region, natural monument “Kamenny Lake tract”, flora, rare and
endangered plants.
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Introduction

In 1992, in Rio de Janeiro, at the UN Conference on Environment and Development at the
level of heads of government of fifty countries, it was announced that the greatest value that
humanity should preserve for future generations is biological diversity. Relevant provisions
have been enshrined in the Convention on Biological Diversity. The CBD Strategic Plan
provides for “the desire of the world community to ensure the conservation, restoration and wise use of
biodiversity by 2050...” (Convention, 1992). The main direction of biodiversity conservation is in
situ - the conservation of biological diversity in natural habitats (reserves, sanctuaries, natural
monuments) [1].

Kazakhstan has adopted the Concept for the conservation and sustainable use of the
biological diversity of the Republic of Kazakhstan until 2030. Within the framework of this
concept, it is recognized that the conservation of biodiversity is a priority [2].

On the territory of the Kostanay region there are 15 specially protected natural areas (SPNA),
including: the state natural reserve ‘Naurzumsky’; state natural reserve ‘Altyn Dala’; three
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state natural (zoological) reserves: Tounsorsky, Zharsor-Urkashsky, Mikhailovsky; 10 botanical
monuments of nature. The total area of protected areas in the Kostanay region is more than 818
hectares [3].

In 1971-1973, on the initiative of Professor P.G. Pugachev, by a special decision of the regional
executive committee and the Kostanay branch of the Kazakh Society for the Protection of Nature,
a botanical natural monument “Kamenny Lake tract” was created [4]. The botanical monument
of nature belongs to the Pritobolsky steppe pine forest region of high floodplain terraces
(Tobol-Ubagansky subdistrict) of the Pritobolsk district. According to natural conditions, this
territory is included in the subzone of arid forb-feather grass steppes on low-humus southern
chernozems and dark chestnut soils, plowed up to 80% [5]. On a very small area — 100 hectares,
there are several rather well-preserved types of vegetation [6]. First of all, these are ravine birch
forests, splitting, occupying the northwestern slope (steepness 500) of a high floodplain. The
stand consists of birch Betula pendula with a small admixture of aspen. The soils under the forest
are dark gray loamy and sandy, fresh and moist. The undergrowth is sparse and consists of
Crataegus sanguinea, Padus avium, Ribes nigrum, Rosa majalis, Rubus idaeus.

In steppe areas, there are feather grasses: Stipa capillata L., S. lessingiana Trin. et Rupr.,
S. pennata L. and forbs (Achillea millefolium, Adonis wolgensis, Artemisia vulgaris, Calamagrostis
epigeios, Filipendula wvulgaris, Potentilla argentea, P. bifurca, Veronica spuria). Meadow-marsh
communities with the presence of macrophytes (Agrostis stolonifera, Hydrocharis morsus-ranae,
Lysimachia vulgaris, Ptarmica salicifolia, Ranunculus repens, R. sceleratus, R. lingua, etc.) are formed
along the coast. P.G. Pugachev noted only the boreal elements of the floristic diversity of the
natural monument, and it was extremely interesting to compile a complete list of plants growing
in this area.

Methodology

The object of the study was the botanical natural monument ‘Kamenny Lake tract’, located 3
km from the village Zarechnoe. The soils under the birch forest are dark gray, loamy and sandy,
on the slopes they are formed by leached chernozem, near the shore - meadow-marsh soils. The
studies were carried out in spring and summer (2019-2022).

More than 500 herbarium sheets stored in the funds of A. Baitursynov of Kostanay Regional
University. The collected herbarium material was supplemented with literature data [7-10].

The families of flowering plants are arranged according to the system of A.L.Takhtadzhyan
[11]. Species in genera and genera in families are arranged alphabetically, the Latin and Russian
names of the species are given according to S.A.Abdulina [12], taking into account modern data.

Discussion

During the floristic study, five main ecotopes were identified: shrub thickets on the slope
(St), birch forest on a steep slope (Bf), upland meadows with shrub thickets (Um), meadow-
marsh communities on the coast (Mm), meadow-steppe communities (Ms) (table 1).

Table 1
Characteristics of the cenofloras of the specially protected natural area ‘Kamenny Lake tract’
Ecotopes Coordinates Habitat
N53.28013°, | Shrubs on the slope. TPC — 100%, Dominants: Amygdalus nana,
St W63.76616°, | Calamagrostis epigeios, Filipendula vulgaris, Potentilla bifurca, Rosa
h=134 m above | acicularis, R. spinosissima, Spiraea hypericifolia, Stipa capillata, S.
sea level pennata
N53.28597°, Birch forest on a steep slope. 10B, fullness 04-05, ground cover TPC
Bf W63.77815°, — 30%, Dominants: Betula pendula, Fritillaria ruthenica, Equisetum
h=141 m above | hyemale, Polygonatum odoratum, Padus avium
sea level
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N53.28138°, | Upland meadows with shrub thickets. TPC — 90%, Dominants:

Um W63.76820°, | Cerasus ommutate, Adonis wolgensis, Achillea millefolium, Artemisia
h=139 m above | vulgaris, Stipa lessingiana, Potentilla argentea, Veronica spuria
sea level

N53.28138°, | Meadow-marsh communities on the coast. TPC —90%, Dominants:
Mm W63.76820°, | Typha angustifolia, Urtica dioica, Artemisia proceriformis, Artemisia
h=137 m above | vulgaris, Humulus lupulus

sea level

N53.58026°, | Meadow-steppe communities. TPC — 90%, Dominants: Falcaria
Ms W63.76741°, | vulgaris, Artemisia austriaca, Artemisia ommutate, Centaurea sibirica,

h=105 m above | Echinops ritro

sea level

Results

Despite the proximity of the settlement (the village of Zarechnoye), a large number of
species are concentrated in a relatively small area, and plant communities retain their natural
structure. The flora of the botanical reserve “Kamenny Lake tract” includes 177 species belonging
to 132 genera and 48 families. In shrub thickets on the slope (St), 43 species were found; in a
birch forest on a steep slope (Bf) — 54 species, in a dry meadow with shrubs (Um) — 54 species,
in meadow-marsh communities (Mm) — 51 species, and in meadow-steppe communities (Ms)
— 50 species.

Equisetaceae Rich. ex DC.: Equisetum arvense L., Mm; E. hyemale L., Bf, Mm,; E. pratense Ehrh.
Mm.

Athyriaceae Alston: Athyrium filix-femina (L.) Roth., Bf.; Cystopteris fragilis (L.) Bernh., Bf.

Onocleaceae Pichi-Sermoli: Matteuccia struthiopteris (L.) Tod, Bf.

Ephedraceae Dumort.: Ephedra distachya L., Bf.

Nymphaeaceae Salisb.: Nuphar lutea (L.) Smith, Mm.

Ceratophyllaceae S.F. Gray: Ceratophyllum demersum L. Mm.

Ranunculaceae Juss.: Adonis wolgensis Steven., Bf, Um; Ranunculus lingua L., Mm; R. repens
L., Bf, Mm; R. sceleratus L., Mm,; Thalictrum collinum Wallr., Um; Th. simplex L., Ms.

Caryophyllaceae Juss.: Elisanthe viscosa (L.) Rupr, St; Eremogone koriniana (Fisch. ex Fenzl)
Ikonn., Um; E. longifolia (M.Bieb.) Fenzl., Bf, Ms; Gypsophila paniculata L., St, Mm; Melandrium
album (Mill.) Garcke, Bf; Otites wolgensis (Hornem.) Bess. ex Spreng., Um; Silene nutans L.St;
Stellaria graminea L., Um, Ms.

Chenopodiaceae Vent.: Chenopodium album L., Ms.

Polygonaceae Juss.: Persicaria lapathifolia (L.) Gray, Ms; Polygonum aviculare L. Bf; Rumex
confertus Willd. Mm; R. crispus L., Ms.

Limoniaceae Ser.: Limonium gmelinii (Willd.) Kuntze, Um.

Betulaceae Gray: Betula pendula Roth., St, Bf, Mm, Ms.

Primulaceae Vent.: Androsace filiformis Retz., Ms; Lysimachia vulgaris L., Bf, Mm; Naumburgia
thyrsiflora (L.) Rchb., Mm.

Salicaceae Mirb.: Populus tremula L.St, Bf, Mm, Ms.; Salix caprea L., Bf; S. triandra L., Bf, Ms.

BrassicaceaeBurnett: Alyssum tortuosum Waldst. & Kit. ex Willd., Um; Capsella orientalis
Klokov, St; Lepidium ruderale L., St; Sisymbrium loeselii L., Um.

Cannabaceae Endl.: Humulus lupulus L. Ms.

Urticaceae Juss.: Urtica dioica L., St, Bf, Um, Mm.

Euphorbiaceae Juss.: Euphorbia subcordata C.A.Mey., Ms; E. virgata Waldst. & Kit., Bf, Mm,
Ms.

Crassulaceae DC.: Sedum telephium L., St, Bf, Um.

Grossulariaceae DC.: Ribes nigrumL., Bf.
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Rosaceae Juss.: Amygdalus nana L. Bf; Cerasus fruticosa Pall., Um; Cotoneaster melanocarpus
Fisch. ex Blytt., St; Crataegus sanguinea Pall., St, Bf; Filipendula vulgaris Moench, St, Um; Fragaria
viridis (Duchesne) Weston, Bf; Malus domestica Borkh, Ms; Padus avium Mill., Bf, Mm; Potentilla
anserina L., Mm, Ms; P. argentea L., Um; P. bifurca L., St, Um; P. canescens Besser, Ms; P. humifusa
Willd. ex Schltdl., Um; Rosa acicularis Lindl., St; R. majalis Herrm., St, Mm, Ms; R. spinosissima L.,
St; Rubus caesius L., Mm; R. idaeus L. Bf; Sanguisorba officinalis L., Bf, Mm, Ms; Spiraea hypericifolia
L., St, Bf., Ms.

Onagraceae Juss.; Chamaenerion angustifolium (L.) Scop., Bf; Epilobium montanum L., Mm.

Fabaceae Lindl.: Amoria repens (L.) C. Presl, Bf, Ms; Astragalus danicus Retz., Ms; A. cornutus
Pall., St; A. onobrychis L., Ms; A. varius S.G. Gmel., Ms; Caragana frutex (L.) K. Koch, St, Um;
Genista tinctoria L., St; Medicago falcata L., Um, Mm, Ms; Melilotus officinalis (L.) Pall., St; Oxytropis
pilosa (L.) DC., Um.

Rhamnaceae Juss.: Rhamnus cathartica L., Mm.

Geraniaceae Juss.: Geranium collinum Stephan ex Willd., Mm; G. pratense L., Ms.

Apiaceae Lindl.: Falcaria vulgaris M. Bernh., Ms; Heracleum sibiricum L., Bf, Mm; Kadenia
dubia (Schkuhr) Lavrova & V.N.Tikhom., Mm, Ms.; Seseli ledebourii G. Don., Um; S. strictum
Ledeb., Mm.

Caprifoliaceae Juss.: Lonicera tatarica L., Bf, Um, Mm.

Valerianaceae Batsch: Valeriana tuberosa L., Um.

Rubiaceae Juss.: Galium boreale L.St; G.palustre L. Bf; G.verum L., Um, Ms.

Solanaceae Juss.: Hyoscyamus niger L., Ms.

Convolvulaceae Juss.: Calystegia sepium (L.) R. Br.,, Mm; Convolvulus arvensis L., St, Ms.

Boraginaceae Juss.: Cynoglossum officinale L., Mm; Nonea rossica Steven. Ms; Onosma
simplicissima L., St, Um.

Scrophulariaceae Juss. Veronica longifolia L., Ms; V. spicata L., St, Ms; V. prostrata L., St; V.
spuria L., St, Um.

Plantaginaceae Juss.: Plantago major L., Bf; P. media L., Um; P. urvillei Opiz. Bf.

Lamiaceae Lindl.: Dracocephalum thymiflorum L., Um; Glechoma hederacea L., Bf, Um, Mm;
Hyssopus ambiguus (Trautv.) Iljin, Um; Leonurus glaucescens Bunge, Um, Ms; Phlomis tuberosa L.,
Um, Ms; Salvia stepposa Des.-Shost., Um; Scutellaria dubia Taliev et Sirj. Bf; Stachys palustris L., Ms;
Thymus marschallianus Willd., Um.

Campanulaceae Juss.: Campanula wolgensis P.A.Smirn., Bf.

Asteraceae Dumort: Achillea millefolium L., Bf, Um, Mm, Ms; A. setacea Waldst. & Kit.
Um; Arctium tomentosum Mill., Bf, Mm; Artemisia austriaca Jacq., Bf; A. commutata Besser, Ms;
A. dracunculus L., St Ms; A. proceraeformis Krasch., Mm; A. vulgaris L., Bf, Um, Mm; Centaurea
stoebe L. Um; C. scabiosa L., Um; C. sibirica L., Um; Cirsium setosum (Willd.) Besser, Mm; Echinops
ritro L., St, Ms; Cichorium intybus L., St; Helichrysum arenarium (L.) Moench, Um; Lactuca serriola
Torner., Mm; Psephellus turgaicus (Klokov) A.L. Ebel, St; Ptarmica salicifolia (Besser) Serg., Mm;
Scorzonera austriaca Willd., Ms; S. parviflora Jacq. Bf; S. purpurea L., St; Senecio jacobaea L., Ms;
Solidago virgaurea L., Bf; Tanacetum vulgare L., Ms; Taraxacum officinale FH.Wigg., St, Bf, Um, Mm;
Tragopogon pratensis L. St; Tripleurospermum inodorum (L.) Sch.Bip., St, Mm; Trommsdorffia maculata
(L.) Bernh., Um, Ms;

Butomaceae L. C. Rich: Butomus umbellatus L. Mm;

Hydrocharitaceae Juss.: Hydrocharis morsus-ranae L. Mm; Stratioes aloides L. Mm.

Potamogetonaceae Dumort: Potamogeton lucens L., Mm;

Liliaceae Juss.: Fritillaria meleagroides Patrin ex Schult., Um; F. ruthenica Wikstr., St, Bf; Tulipa
biebersteiniana Schult. et Schult. f., St, Um;

Alliaceae J. Agardh: Allium lineare L., St, Um.

Convallariaceae Horaninow: Polygonatum odoratum (Mill.) Druce, Bf.

Asparagaceae Juss.: Asparagus officinalis L., Um.

Cyperaceae Juss.: Carex riparia Curtis, Mm; C. supina Willd. ex Wahlenb, Um.
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Poaceae Barnhart: Achnatherum splendens (Trin.) Nevski, Um; Agropyron cristatum (L.)
Gaertn., Ms; Agrostis gigantean Roth., Bf; A. stolonifera L., Mm; Bromopsis inermis (Leyss.) Holub,
Um, Mm, Ms; Calamagrostis epigeios (L.) Roth, Ms; Elytrigia repens (L.) Nevski, Bf; Festuca valesiaca
Gaudin, St, Bf, Ms; Hierochloe odorata (L.) Beauv., Bf; Leymus angustus (Trin.) Pilg., Ms; Melica
altissima L. Bf; Poa angustifolia L., Bf, Um, Mm; P. pratensis L., Bf, Um, Mm; Puccinellia distans
(Jacq.) Parl., Ms; Stipa capillata L., St; S. lessingiana Trin. et Rupr., Um, Ms; S. pennata L., St.

Lemnaceae S. F. Gray: Lemna minor L., Mm; L. trisulca L., Mm.

Typhaceae L.: Typha angustifolia L., Mm; T. latifolia L., Mm.

Higher spore plants are represented by 6 species: Equisetum arvense L., E. hyemale L., E. pratense
Ehrh., Athyrium filix-femina (L.) Roth., Cystopteris fragilis (L.) Bernh., Matteuccia struthiopteris (L.)
Tod, gymnosperms are represented by one species - Ephedra distachia L.

There are 171 species of angiosperms (28 species are monocots and 149 are dicots), belonging
to 44 families. Among them, Asteraceae - 31 species (18%), Rosaceae - 20 species (11.2%), Poaceae
- 17 species (10%), Fabaceae - 10 species (6.0%), Lamiaceae - 9 species (5.1%), Caryophyllaceae - 8
species (5.0%).

The largest number of species is represented by the genera Artemisia and Potentilla, 5 species
each, Astragalus and Veronica, 4 species each.

Three species of plants listed in the Red Book of Kazakhstan were found on the territory of
the natural monument (Krasnaya kniga, 2014). A small population of Stipa pennata is located in
the bushes on the slope (St). The population area is 300-500 m?, the plants are represented mainly
by generative individuals, the vitality of plants is normal. The population of Tulipa biebersteiniana
is located in upland meadows with shrubs (Um). The population area is 300 m2, the plants are
represented by generative individuals, the vitality of plants is normal. A population of Adonis
wolgensis was also found there. The population area is 400 m? the fractional projective cover
of A. wolgensis is 1.0%, the density of individuals is 155 pcs/100 m?, in total there are about 600
individuals in the population. The state of the population is satisfactory [14, 15].

Conclusion

177 species of higher plants belonging to 132 genera and 48 families, including three species
of Stipa pennata, Tulipa biebersteiniana and Adonis wolgensis, of the Red Book of Kazakhstan, were
found on the territory of the botanical natural monument ‘Kamenny Lake tract’. The state of the
population of rare and endangered species is satisfactory.
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«KameHnHOe» K©2i manKaabIHAAFbI 00OTAaHNMKAABIK TAOVFN eCKePTKIiNIiHig
¢$aopuctuxkaask Kypamsel (Kocranan 064abIchI)

Angarna. Kocranait 064bICBIHBIH ayMarbiHAa 15 epekiile KoprasaTelH Taburu aymakrap 0ap. Kaarisr
ayaansl 818 rextapaan acram. XKepriaikTti MagbI3b1 Oap «Ypounire KameHHOe 03epo» MeMAEKeTTiK TaOMFn
€CKepTKIlIiHiH (AOPUCTUKAABIK OpTypAaiairi seprreadi. PAOPUCTUKAABIK 3epTTeyAep MapIIPYTTHIK,
aaicten 2019-2022 >xpla4ap apaablFbIHAA KYPriziagi. 3epTrey >KyMBICBIHBIH MiHAeTi TaOKUFaT eCKepTKilTiHiH
daopuctukaarx kypamuin septrey, Kasaxcramnniy Kpisbla KiTaOblHa eHTeH cHpeK Ke3jeceTiH >KoHe
SKOMBIABII Oapa >KaTKaH eciMaikrepai aHbIKTay 0044bl. PAopucTMKaABIK 3epTTey KesiHAe Oec Herisri
DKOTOIITap aHBIKTaAAbl: OeTKelijeri OyTaabl eciHgilep, Tik OeTkeligeri KaliblH OpMaHbl, OyTaabl KypFak
IMaAFbIHAAp, KaraJayJAaFbl IMAaAFBIHABI-OATIIAaKTHI KaybIMAACTRIKTAp, IMAaAFBIHABI-4ada KaybIMAACTHIFEL.
Epexire KopraaaTheiH TaOUFN ayMaKThIH (pPAOPaCHIHBIH KBICKAIla Ma3MYHBI JKacaaAsl, OHAa opOip Typ yImiH
epexile KOpraJaTbH TaOUFM ayMaKTap Ileringe Tipiriaik ety opracel kepceriaren. larein aymakra (2,5
ra) >KOFaphbl caTblAarbl ©CiMAiKTepaiH 132 Tybic 1ieH 48 TyKbIMaacKa >KataTeiH 177 Typi Tabbraanl. JKorapbr
CrIopaAsl eciMAiKTep 6 TypMeH YChIHbIAFaH: Equisetum arvense L., E. hyemale L., E. pratense Ehrh., Athyrium
filix-femina (L.) Roth., Cystopteris fragilis (L.) Bernh., Matteuccia struthiopteris (L.) Tod, amsIk TyKpIMABLAapAa
6ip TYp - Ephedra distachia L., 5xaOBIK TYKBIMABLAAPABIH 44 TyKbIMAacKa XaTaTeH 171 Typi 6ap. OaapasH
irminae Asteraceae — 31 Typi (18%), Rosaceae — 20 Typi (11,2%), Poaceae — 17 typi (10%), Fabaceae — 10 Typi
(6,0%), Lamiaceae —9 Typi (5,1%), Caryophyllaceae — 8 Typi (5,0%) >keTekIri MaHbI3Fa 1e. 3epTTeA€TiH ayMaKTa
Kasaxcrannsy Krspia kitaOsiaa (2014) enrisiaren yim typi (Adonis wolgensis, Stipa pennata >xone Tulipa
biebersteiniana) xesaeceai. Cupex keszaeceTiH >KoHe KOWMBIABI Dapa >KaTKaH TypAep TOIMYAsITUsACEHBIH
KaFAaiibl KaHaFaTTaHAPABIK.

Tyriiu cesaep: Kocranait 06abichl, «Ypouniie KamenHoe 03epo» Taburat eckeprkimii, ¢paopa, cupex
Ke3/eCeTiH >KoHe >KOIBIABII Dapa >KaTKaH eciMAiKTep.
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Floral composition of the botanical natural monument “Kamenny lake tract” (Kostanay region)

I'. K. Cyaranrasuna', A.H. Kynpusiaos?
'Kocmanaiiciuii pezuonarviiotii ynusepcumem umenu A. baimypcoinosa, Kocmanaii, Kasaxcman
?Kysbacckuii 6omanuyeckuii cad, Gedeparviiviii uccaedosamervcxuii yenmp yeas u yeaexumuu CO PAH,
Kemeposo, Poccutickaa Dedepaijus

DaopucTUIeCKUI cOCTaB 00TaHMYIeCKOIO MaMsITHVMKA OIpupoasl «ypouniie Kamennoe
o3epo» (Kocranavickast 062acTb)

Annoramusa. Ha teppurtopun Kocranaiickoit obaactu Haxogutcs 15 0cob0  oxpaHseMbIX
MIPUPOAHBIX TEPPUTOPUIL, OOITas I1A0Iaabk KOTOPLIX cocTaBasgeT 60.4ee 818 ra. Vzygeno ¢paopucridgeckoe
pasHooOpaszue rocyAapCTBeHHOIO MaMATHUKA IIPUPOABI MEeCTHOTO 3HaueHus «Ypouumie Kamennoe
03epo». PAOPUCTIIECKIIE UCCACAOBAHNS IIPOBOANANCH MAaPIIPYTHEIM METOAOM B mepnog 2019-2022 rr.
B s3agauy mccaeaoBaHMIT BXOANMAO U3ydeHre (pAOPUCTUIECKOTO COCTaBa aMATHIKA IPUPOAHI, BELABAEHIe
PeAKMX U WCYe3aloniuX pacTeHuii, BHeceHHBIX B KpacHyio kumry Kasaxcrana. Ilpm ¢paopuctuaeckom
U3y4eHNM OBIAY BBIAEAEHBI ITATh OCHOBHBIX DKOTOIIOB: KyCTapHUKOBEIE 3apOCAN Ha CKAOHe, Oepe3oBhIi
Jec Ha KPyTOM CKJAOHe, CyXO40AbHbIe AyTa C KyCTapHUKOBEIMM 3apOCASIMU, AyTOBO-00A0THEIE COODIIeCTBa
Ha Oepery, ayroso-cremHble coobmiectsa. CocTaBieH KOHCHEKT (PAOPHI OXpaHAeMOll IPUPOAHOI
TePPUTOPUM, B KOTOPOM AAsl KaXKAOTO BiJa yKazaHbl MecrooOuTtanue B npegeaax OOIIT. Ha neboabion
Tepputopun (2,5 ra) HaigeHo 177 BAOB BBICIINX pacTeHNI, OTHOCsmmXcs K 132 poaam u 48 cemerictsam.
Bricime ciopoBshle pacTeHms TpejcTaBAeHH 6 Buaamu: Equisetum arvense L., E. hyemale L., E. pratense
Ehrh., Athyrium filix-femina (L.) Roth., Cystopteris fragilis (L.) Bernh., Matteuccia struthiopteris (L.) Tod,
ro/0CeMeHHbIe OAHVM BUAOM - Ephedra distachia L., mokpeIToceMeHHbIe pacTeHus - 171 BuA, OTHOCAIIIECS
K 44 cemerictsam. Cpeau HIX BeAylllee 3HaueHMe 3aHUMAIOT Asteraceae — 31 Bug (18%), Rosaceae — 20 B1A0B
(11,2%), Poaceae — 17 Bugos (10%), Fabaceae — 10 BuaoB (6,0%), Lamiaceae — 9 408 (5,1%), Caryophyllaceae - 8
B1uA0B (5,0%). Ha uccaeayemoit Teppuropuu mpouspacraioT Tpu suga (Adonis wolgensis, Stipa pennata n
Tulipa biebersteiniana), Bkarodennsle B Kpacayto kaury Kasaxcrana (2014). CocrosHme Oy ANl pesKuxX
U ICYe3aI0UX BUAOB YA0BAE€TBOPUTEABHOE.

Karouesnre caosa: Kocranarickas 004acTh, IaMATHUK HPpuUpoasl «Ypouuile KameHnHnoe osepo»,
dpaopa, peaKie U McIe3aIONTIE PACTEHI.
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