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Abstract: The article deals with wild species of rare
ornamental herbs growing in Quba and Qusar districts
of Azerbaijan, south-eastern part of Greater Caucasus.
During 2013-2019 years in total, about 500 specimens
were collected and identified as 235 taxa based on
the main diagnostic morphological characters. Of
those 21 taxa belonging to 18 genera were rare plants
included in the second edition of the Red Book of
Azerbaijan. Considering the latest taxonomic and
nomenclatural changes these include Alcea kusariensis,
Asrtagalus kubensis, Crocus biflorus subsp. adamii,
C. speciosus, Epipactis palustris, Galanthus alpinus,
Himantoglossum formosum, Iris caucasica, Limodorum
abortivum, Muscari armeniacum, Ophry sapifera,
O. sphegodes subsp. mammosa, Orchis purpurea,
Planthera chlorantha, Phelypaea coccinea, Primula
algida, Primula heterochroma, Pulsatilla albana, Scilla
siberica subsp. caucasica, Tanacetum coccineum and
Tulipa biebersteiniana belonging to the five orders,
seven families. Species have been recorded in more
than one altitude zone. Most of rare species occur in
low and middle mountain zones. Few species are
recorded in higher elevations. Life forms and flowering
period of plants were also investigated. Cephalanthera
damasonium, C. longifolia, Fritillaria lutea and Muscari
armeniacum are new rare plants that need protection of
which insertion to the third edition of the Red Book of
Azerbaijan is proposed.
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INTRODUCTION

Biodiversity is threatened worldwide. Total number of
land plant species are around 500.000 and many species
are still unknown to science and significant parts of
these plants are under risk. About 40 % of global flora
considered rare or under risk due to the increase of
global pollution and climate change [Enquist et al.,
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2019]. Negative influence of human activity is widely
recognized, and it demands the international action on
plant conservation [Corlett, 2016; Knapp, 2011]. Plants
are the foundation in all terrestrial ecosystems. Food,
health and energy security greatly depends on plants.
Life in the rural areas based on many more on plants.
Thus conservation of all plant species is expediently
for range of reasons, including aesthetic, scientific and
ethical grounds [Corlett, 2016].

Some species are estimated as rare or threatened,
but it is still unclear; those are rare due to the natural
(inherent) features, dispersal capacity, or abiotic
environmental condition. Important role of the
environmental condition is in determining why some
species are abundant and others are rare [Wamelink
et al., 2014]. Habitat may have limited factors such as
availability of nutrient, groundwater, soil pH, existing
vegetation structure etc. Habitat loss, fragmentation and
degradation are among the major threats.

Species abundance and species occupancy across the
local geographic range tend to be correlated and in this
case rare species tend to also show up in only a few
local communities [Enquist et al., 2019]. Estimation
of rarity in global scale can therefore minimize the
doubts concerning whether a species is rare. The role
of the rare species is highly disputable. Rare species are
important in maintainers of ecosystem, and this is widely
investigated for supporting the most distinctive and
vulnerable functions in the high diversity ecosystems
[Mouillot et al., 2013]. They request more attention,
because these are often being the first to disappear.

As it is well known, locally rare taxon is rare only
in a given geographical boundary, but not outside that
boundary. Identification of rare taxa locally is very
important for recognition of their status and preservation.
This information is also necessary for the identification
of the rare taxa globally, nationally and provincial levels
[Crain, White, 2011]. Development decision on the
rarity of taxa happens first at local, then regional levels
and conservation measures for protection of the species
diversity still must be agreed in the national level.

The interest in ornamental plants was growing
exponentially over the last decades. Continued
reduction of natural resources necessitates using hardy
ornamental plants with low maintenance requirements
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for creating urban landscapes, especially those plants
displaying inherent tolerance to environmental stresses
[Heywood, 2003; Gray, Brady, 2016].

Ornamental plants in Azerbaijan was little studied
[Flora of Azerbaijan, 1950-1961; Tutayuk et al., 1961].
The study of the ornamental flora of Quba and Qusar
districts was launched in 2013. The objective of the
present study was to report the patterns of known
and new rare ornamental herb species in Quba-Qusar
districts of Azerbaijan.

MATERIAL AND METHODS
The Quba and Qusar are adjacent districts with
territory respectively 1542 km? and 2574 km? located
at 500-4466 m above sea level in the North-Eastern
part of Azerbaijan which is considered one of the most
naturally floristically rich area within the country. These
two districts have been used as a recreational area
for many years and vegetation has exposed to strong
anthropressure, which requires continuous study of
vegetation. Human impact, recreational activities are
highly increased during last couple of decades due to
the faster growing infrastructure and service sector,
such as travel and tourism economy in the country.
Approximately 500 specimens were collected and
235 herbal taxa were recorded in the territory during
2013-2019 of which 25 were rare taxa. Plants for
our analysis were chosen based on phonological and
morphological features (structure of flowers, stem,
leaves) and overall aesthetic qualities. Each collected
sample was characterized based on morphology and
identified visually or by using a dissection microscope
[Sunshine ST-3024R-2L, China]. Identification of
samples was implemented based on available literature
on the local flora, and recent checklists [Flora of
Azerbaijan, 1961; Caucasian flora conspectus, 2008,
2012; Alizade et al., 2019]. The species status was also
checked following the “An Online Flora of All Known
Plants” (www.worldfloraonline.org) and “The Plant
List” (http://www.theplantlist.org). Plant life forms
were determined according to C. Raunkiaer [1934] and
1. Serebryakov [1964].

RESULTS AND DISCUSSION

Species diversity. The study area locates along various
altitude belts that include foothills, low, middle and high
mountain zones, subalpine and alpine habitats. Herbs
growing here could be mainly related to the spring flora
but there are also occur species blooming in summer
and autumn [Aghayeva et al., 2018]. Altogether about
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235 taxa of 28 orders, 44 families and 140 genera of
ornamental plants were recorded in Quba and Qusar
districts during our study. In this study we report 23
species and two subspecies belonging to four plant
groups, eight orders, 11 families and 20 genera that are
considered as rare for these districts (Table).

Monocots are prevailing in the number of species and
include species of the orders Liliales and Asparagales.
Liliales is represented with Fritillaria lutea Mill. which
is unresolved name according to World Checklist
of selected plant families (WCSP data supplied on
2012-03-23). Another species of this family is Tulipa
biebersteiniana Schult. & Schult. f.

The order Asparagales include taxa of the familes
Orchidaceae, Iridaceae and Amaryllidaceaec. The
family Orchidaceae include Epipactis palustris,
Himantoglossum formosum, Limodorum abortivum,
Ophrys apifera, Ophrys sphegodes subsp. mammosa,
Planthera chlorantha and Orchis purpurea. Two Ophrys
species were mentioned as Ophrys oestrifera and
Ophrys caucasica in the Red Book of Azerbaijan (2nd
ed; 2013). The status of the species Orchis purpurea
is ambiguous in the World Flora Online (WFO) but is
accepted name in The Plant list.

Recorded rare irises were Crocus biflorus subsp.
adamii (Syn.: Crocus adamii J. Gay), Crocus speciosus
and Iris caucasica. One more species of this order was
Galanthus alpinus Sosn. belonging to the amaryllis
family (Amaryllidaceae).

Eudicots were represented with Pulsatilla albana
of the Ranunculaceae family, order Ranunculales.
Rosids and Asterids represented with two and three
species respectively. Rosids includes Asrtagalus
kubensis Grossh. (Fabaceae, Fabales) and Alcea
kusariensis (Malvales, Malvaceae) of which the
latter is mentioned as unresolved name in The Plant
List and ambiguous in WFO. Asterids includes and
Phelypaea coccinea (M. Bieb.) Poir., Tanacetum
coccineum (Asteraceae, Asterales), Primula algida and
P. heterochroma (Primulaceae, Ericales). In The Plant
List P. heterochroma is recorded as unresolved name
and it is also mentioned as ambigous in the WFO.
Tanacetum coccineum is an accepted name with its
original publication diagnosis in both data bases, but
mentioned with low confidence level.

Above mentioned 20 taxa are given as rare and
endangered in the last Red Book (2013) of the country,
of'those 11 species (55%) mentioned as vulnerable (VU),
five species (25%) as endangered (EN), three species
(15%) as near threatened (NT) and one species (5%)
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Table. Taxonomic structure of the rare grasses in the North-Eastern part of Azerbaijan.

National level assessment as in

Order Family Species Red Book [2013]
Liliales Liliaceae Fritillaria lutea Mill. *
Tulipa biebersteiniana Schult. & Schult. f. VU, A2¢+3c
Muscari armeniacum Leichtlin ex Baker *
Asparagaceae Scilla siberica subsp. caucasica (Miscz.) NE, ENB2ab(ji, ii, iii)
Mordak
Cephalanthera damasonium (Mill.) Druce *
Cephalanthera longifolia (L.) Fritsch *
Epipactis palustris (L.) Crantz VU, Blab (iii)+2ab(iii)
Himantoglossum formosum (Steven) K. Koch EN, A2acd+3bc; C1
Limodorum abortivum (L.) Sw. VU, D2
Orchidaceae Ophrys apifera Huds. (Syn.: Ophrys oestrifera EN, Blab(iii)+2ab(iii)
Asparagales M. Bieb.)
Ophrys sphegodes subsp. mammosa (Desf.) So6 VU, Blab(iii,iv)+2ab(iii)
ex E. Nelson
Orchis purpurea Huds. EN, B1 ab(i,iii,iv)+2ab(iv)
Planthera chlorantha (Custer) Rchb. VU, D2
Crocus biflorus subsp. adamii (J.Gay) K.Richt. VU, Blab(iii,iv)+2ab(iii)
Iridaceae Crocus speciosus Bieb. VU, Blab(iii,)+2ab(iii)
Iris caucasica Hoffm. NT
Amaryllidaceae Galanthus alpinus Sosn. (Syn.: Galantus EN,
caucasicus (Baker) Grossh.) B1lab(i,ii,v)+c(i,ii,iii)+2ab(i)c(ii,v)
Ranunculales | Ranunculaceae Pulsatilla albana (Stev.) Bercht. & J. Presl NT
Fabales Fabaceae Asrtagalus kubensis Grossh. VU, D2
Malvales Malvaceae Alcea kusariensis 1ljin ex Grossh EN, Blab(v)+B2ab(v)
. Phelypaea coccinea (M. Bieb.) Poir. (Syn.: NT
Lamiales Orobanchaceac Diphelypaea coccinea (M. Bieb.) Nicolson)
Asterales Asteraceae Tanacetum coccineum (Willd.) Grierson VU, A2 ct3c
. . Primula algida Adams VU, A2¢+3c¢
Ericales Primulaceae ]
Primula heterochroma Stapf. VU, D2

not evaluated (NE). Four more species, Cephalanthera
damasonium (Mill.) Druce, C. longifolia, Fritillaria
lutea and Muscari armeniacum were suggested as rare
considering results of study during last five years in
these two districts. Untill now Primula heterochroma
was reported only from Lenkoran district of Azerbaijan
[Flora of Azerbaijan, 1957]. The species was also found
in Quba district during the field surveys in 2013 and in
Qusar district in 2017 (Fig.).

Plant life forms. Various life forms appear in the
ontogenesis of plants, depending on the characteristics
of inheritance and the ecological condition, which
leave prints as morphogenetic changes. Life forms
reflect and partly determine the functions of plants in
ecosystems. As it is well known, systematically closely
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related species may have different life forms. Elevation
and ecological factors, such as the type of soil, light,
temperature, and humidity affects the life forms of
plants and they grow as annual, biennial or perennial.
Many species occur in both forests and grasslands.
Some of them grow along mountain slopes, and also
occur in meadows. Morphological features, especially
root system of plants is very variable and better adopted
to the living environment conditions. Of reported
species some have rhizomes from which new roots and
stems grow each year. These include E. palustris, H.
formosum, L. abortivum. The rhizome of E. palustris is
small up to 1 cm thick. In this species rhisome is alwayse
associated with fungi. The species occurs in mixed
forests and prefers humid grasslands and woodlands.
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Figure. Rare grasses: 1. Fritillaria lutea Mill., 2. Muscari armeniacum Leichtlin
ex Baker, 3. Scilla siberica subsp. caucasica (Miscz.) Mordak, 4. Cephalanthera
damasonium (Mill.) Druce, 5. C. longifolia (L.) Fritsch, 6. Orchis purpurea Huds,
7. Crocus speciosus Bieb., 8. Galanthus alpinus Sosn., 9. Pulsatilla albana (Stev.)
Bercht. & J. Presl, 10. Asrtagalus kubensis Grossh., 11. Phelypaea coccinea (M.
Bieb.) Poir., 12. Primula heterochroma Stapf.
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L. abortivum has many thick roots emerging from the
short, horisontal rhizome. C. longifolia also possesses
short, horizontal rhizome. Roots of the plant is highly
mycorrhisal. 7. coccineum is easily grown in well
drained soils by seeds or rthisomes. They mainly grow in
sunny dry mountainous habitats, subalpine meadows.

Few species possess roots which are modified
for food and water storage, like small, flat and white
bulbs: typically tunicate and consisting of few tightly
packed scales in F. [utea; small, 1 cm ovoid to oblong
surrounded with brown scales in M. armeniacum and
small, 1-2 cm, ovoid to oblong, covered with dark
brown or black-brown leaves in 7. biebersteiniana and
1-2 cm, ovoid to oblong in S. siberica subsp. caucasica
(Miscz.) Mordak. I. caucasica possesses brown ovoid to
oblong bulbs in 2-2.5 (3.5) cm wide, which is covered
with brown to dark brown tunic till the colar part. Such
roots allow to grow on limestone mountain slopes in
subalpine and alpine zone. Bulbs of G. alpinus are about
15 mm height and 8-9 (10) mm diam. with light-brown
scales. The habitats of the species varies, ranging from
woodlands (mixed Quercus spp., F. orientalis Lipsky)
to grasslands, river banks and rocks.

Ophrys L. and Orchis L. have two subterranian
tuberous roots. The tuberous orchids are not cultivated,
they have low propogation rate. O. apifera has globose
or ellipsoidal tubers (or corm roots) higly dependent
on symbiotic relationship with mycorrhizal fungi
that help the plant to extract nutrients from the soil.
Tubers of O. sphegodes subsp. mammosa are small and
globose. Greater butterfly-orchid (P. chlorantha) have
two oblong-ellipsoid underground tubers with tapering
apices, mainly growing in grasslanda and woodlands.
Lady orchid (Orchis purpurea) prefers limestone and
chalki soils. Rhizomes of P. albana is about 3-4 cm
covered with dark brown scales.

Tubers of C. biflorus subsp. adamii globose to ovoid,
or depressed-globose, covered with multiple thin brown
tunic in the down part, and yellow cataphylls, which are
accepted useful feature for taxonomic differentiation.
Bieberstein’s crocus is also easily cultivated species
outside and in pot.

A. kubensis has well developed root system
consisting of thin underground tendrilsof fine roots
which better grows in the meadow environment. In
study area it grows together with Astragalus onobrychis
L., Vicia alpestris Stev., Polygala anatolica Boiss. &
Heldr., Ajuga pseudochia and Nonnea lutea (Desr.) DC.

Hollyhocks are the spectacular flowering plants
and A. kusariensishas long taproot, easily grown from
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seeds. The plant is higly suseptible to the fungi of the
genus Puccinia malvacearum Bertero ex Mont. and
Golovinomyces magnicellulatus var. magnicellulatus
(U. Braun) Heluta. P. algida and P. heterochroma have
fibrous taproot system and shortest flowering period
from the end of February till the end of April in lowlands
and late flowering (May-June) in higher mountain zone.

Ph. coccinea with rhisome type roots adapted to
parasitise on the Asteraceae, such as Tanacetum and

Psephellus.
Elevation diversity. Plant growth rates and development
depend upon the environmental temperatures

surrounding the plant, and each species has its specific
minimum, maximum and optimum temperatures. Our
results show that species distribution patterns along
the elevation are also affected by mountain range
peculiarities, slope expositions, soil types and climate
warming. Most of rare species occur in low and middle
mountain zone. Few species are recorded in higher
elevations. Some species have been recorded in more
than one altitude zone.

F. lutea grows in subalpine, alpine meadows of the
study region and was found in Qusar district (Laza).
T. biebersteiniana, G. alpinus and S. siberica subsp.
caucasica grow randomly from lowland till the middle
mountain zone (Quba, Qechresh). E. palustris, I
caucasica were recorded in forests from lowland till the
middle mountain zone (Quba, Qaladuz). H. formosum
grows from lowland till the upper mountain zone and
was found in the territory of Quba (II Nugadi) and on
the way from Quba to the Qusar district. L. abortivum
was registered in the low mountain zone. O. apifera
and O. sphegodes subsp. mammosa were recorded in th
lowland (Quba, II Nugadi). P. chlorantha grows from
lowland till the middle mountain zone. O. purpurea
was found in the meadle mountain zone (Quba, Ispik;
Qusar, Khuray). C. speciosus and C. biflorus subsp.
adamii were registered in the middle mountain zone
(Quba, Ispik).

Ph. coccinea collected in Jek and Tulekaran villages
of Quba growing together with Primula macrocalyx
Binge, G. rubioides, Dracocephalum ruyschiana L.,
Echium russicum J.F. Gmel. and Carum carvi L., P,
albana grows in the higher mountaine zone and was
recorded on the rock (Qusar, the way from Anyg to
Laza). A. kubensis is usualy grows up to alpine meadows
(Quba, Tengealti) together with A. onobrychis, V.
alpestris, P. anatolica, A. pseudochia and N. lutea. A.
kusariensis was noted in the middle mountain zone
(Qusar, Duztahir). M. armeniacum and T. coccineum
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were recorded in subalpine zone, vicinity of the villages
Sudur and Laza of Qusar district. 7 coccineum flowers
until September. P, algida grows in subalpine and alpine
zones.

Flowering period of plants. Most of species, such
as C. adamii, F. lutea, H. formosum, L. abortivum, P.
chlorantha, P. albana and P. algida complete their life
cycle in the beginning of late spring or in early summer,
in May and June. Few species such as P. heterochroma
flowers from February till the end of April, /. caucasica
from February till the end of May are observed in early
spring, some of taxa in April and May (O. apifera,
T. biebersteiniana). Some species, G. alpinus, M.
szovitsianumm, O. sphegodes subsp. mammosa from
April till July, P. coccinea flower from May till the end
of July. C. speciosus flowers in October and November.
Summer plants include A. kubensis and E. palustris that
flower in June and July, 4. kusariensis, T. coccineum in
June and August.

CONCLUSIONS
Several species of  various organisms are under
protection in Azerbaijan [Red Book of Azerbaijan,
2013]. Number of plants included in the Red Book
changes timely, depending on growing or reducing
negative effects of environmental factors. This study
represents an effort to examine rare ornamental
diversity of herbs growing in Quba and Qusar districts
of Azerbaijan. During centuries, natural and artificial
selection pressure shaped genetic and phenotypic
basis of plants growing in this area. Adapted plant
species of this area currently are also strongly affected
by climate change and anthropogenic pressure,
which makes important to study the flora of these districts
more thoroughly. The plant diversity has not been studied
separately in these two districts, but earlier contributions
elucidating various aspects of plants growing here
have been published [Ali-zade, 2019; Caucasian
flora conspectus, 2003, 2008, 2006, 2012; Flora of
Azerbaijan, 1950, 1952, 1953, 1954, 1955, 1957, 1961].

Few of these species (7. biebersteiniana, H.
formosum, L. abortivum, O. sphegodes subsp.
mammosa as O. caucasica, O. purpurea, A. kubensis,
A. kusariensis) were included to the 1st edition,
other species were published in the 2nd edition of
the Red Book of Azerbaijan [1989, 2013], except C.
longifolia, F. lutea and M. armeniacum. These three
suggested as rare for the new edition.

Number of wild-growing rare ornamentals
successfully was used in horticulture, landscaping
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of parks and gardens that make them also important.
Plants with growing ability at different altitudes and
various soil types are more auspicious for successful
planting in new habitats. But roots of some plants do not
grow by themselves alone. Roots of few orchids are
highly mycorrhisal and may harbor culturable and
unculturable fungi [Girlanda et al., 2006; Paduano et
al., 2011]. This must be considered in planting such
species.

Fritillaria L. species are commercially important
in horticulture and also used in Chinese traditional
medicine due to containing flavanol glycosides,
alkaloids, saponins and terpenoids [Hao et al.,
2013]. E. palustrisis easily grown plant in moist to
wet, but well-drained soils in sunny or light shade
sites. New propogation method was proposed for
cultivation O. sphegodes subsp. mammosa [Caliskan
et al., 2019]. P. albana and T coccineum are easily
cultivated.

Therefore it could be concluded that wild ornamental
rare species growing in nature need more attention
and conservation taking into account rapid changes in
environmental factors. The future research should be
focused on the evaluation of the endangered ornamental
herb populations.
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AGHAYEVA: ORNAMENTAL RARE GRASSES

Azarbaycanin Simal-Sarq hissasinin
dekorativ otlari

Parvin N. Agayeva
AMEA Botanika Institutu, Badamdar sossesi 40, Baki, AZ1004, Azarbaycan

Mogqalodo Azorbaycanin Quba vo Qusar rayonlarinda,
Boyik Qafgazin conub-sorq hissosindo yabani biton
nadir bazok ot ndvlarindon bahs olunur. 2013-2019-cu
illordo iimumilikdo 500-0 yaxin niimuno toplanilmig
vo osas diaqnostik morfoloji olamotloro osason 235
taksa kimi toyin edilmisdir. Onlardan 18 cinso aid
olan 21 taksa Azorbaycanin Qirmizi Kitabinin ikinci
nasring daxil edilmis nadir bitkilordir. Son taksonomik
vo nomenklatural yeniliklor nozoro alinaraq, bunlar
bes sira vo yeddi fosiloyo aid Alcea kusariensis,
Asrtagalus kubensis, Crocus biflorus subsp. adamii,
C. speciosus, Epipactis palustris, Galanthus alpinus,
Himantoglossum formosum, Iris caucasica, Limodorum
abortivum, Muscari armeniacum, Ophrys apifera,
O. sphegodes subsp. mammosa, Orchis purpurea,
Planthera chlorantha, Phelypaea coccinea, Primula
algida, Primula heterochroma, Pulsatilla albana, Scilla
siberica subsp. caucasica, Tanacetum coccineum Vo
Tulipa biebersteiniana taksonlaridir. Novlor birdon ¢ox
hiindiirliik qursaglarinda qeydo alinib. Nadir névlorin
oksoriyyoti asagi vo orta dag qursaglarinda bitir. Bir
neco nov daha yliksok qursaglarda miisahido edilmisdir.
Bitkilorin hoyati formalar1 vo ¢igoklomo miiddoti
do arasdirilmigdir. Cephalanthera damasonium, C.
longifolia, Fritillaria lutea vo Muscari armeniacum
gorunmasina ehtiyact olan vo Azorbaycanin Qirmizi
Kitabinin {igiincii nosrinoe daxil edilmosi tévsiyyo olunan
yeni nadir bitkilordir. Acar sézlar: Boyiik Qafqaz,
miixtaliflik, ot bitkilori, hayati formalar, Qirmizi Kitab
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JlekopaTuBHBIE TPABBI B CEBEPO-BOCTOYHOMH YaCTH
A3epbOaiizkana

IMapeun H. AraeBa
HUnemumym bomanuxu HAHA, baoamoapckoe wocce 40, baxy, AZ1004,
Asepbatiodcan

B crarpe paccmarpuBaroTCsl AMKHE BUIBI PEAKHX Jie-
KOpaTUBHBIX TpaB, IpouspacTaroummx B ['yOMHCKOM K
I'ycapckom paiionax AszepOaiimkaHa, FOrO-BOCTOYHOU
yactu bonpmoro Kaskaza. B teuenue 2013-2019 rr.
B 00IIeH CIIOXKHOCTH OBIIIO0 coOpaHo okoio 500 obpas-
IIOB, KOTOPBIE OBUTH OTNpeieNieHbl Kak 235 TaKCOHOB Ha
OCHOBE OCHOBHBIX JHATHOCTHYECKUX MOp(oaoruye-
CKUX IPU3HAKOB, 21 TaKCOHOB M3 KOTOPBIX OTHOCSTCS
K 18 pomam, BKIIIOUAIOIIMM PEAKUE BUABI PACTCHUM, 3a-
HECeHHbIe BO BTOopoe m3ganue Kpacuyio kHury Asep-
OalimkaHa. YUuThIBas MOCIEIHIE TAKCOHOMUYECKHUE U
HOMEHKJIATypHBIE HOBIIECTB, K HUM OTHOCsTCA Alcea
kusariensis, Asrtagalus kubensis, Crocus biflorus subsp.
adamii, C. speciosus, Epipactis palustris, Galanthus
alpinus, Himantoglossum formosum, Iris caucasica,
Limodorum abortivum, Muscari armeniacum, Ophrys
apifera, O. sphegodes subsp. mammosa, Orchis
purpurea, Planthera chlorantha, Phelypaea coccinea,
Primula algida, Primula heterochroma, Pulsatilla
albana, Scilla siberica subsp. caucasica, Tanacetum
coccineum n Tulipa biebersteiniana, puHAIISKAIITNE
K MATH OTpsiZaM ceMH cemeiicrBam. Buasl Obutm 3a-
pPEerucTpupoBaHbl B 00J€e 4eM OIHOW BBICOTHOH 30HE.
BonpmMHCTBO penkuX BUAOB BCTPEUACTCS] B HU3KOH U
cpenHel ropHoil 30He. HekoTopsle pa3HOBUIHOCTH 3a-
PErucTpUpOBaHbl B 00J€€ BBHICOTHBIX T'OPHBIX IMOSICAX.
boutn Taxoke uccnenoBaHbl GOPMBI KHU3HH U IEPHO
uBerenus pacrenuit. Cephalanthera damasonium, C.
longifolia, Fritillaria lutea n Muscari armeniacum -
HOBBIE PEIKUE PACTEHNUS, KOTOPbIE HYXKIAIOTCS B 3allU-
T€, U MOTYT PacCCMaTPUBATHLCS AJIS1 BKIIFOUEHHSI B TPEThE
m3nanne KpacHolt kaurn AsepoaiimpkaHa.

Knrouesvie cnosa: borvwou Kaskas, pasnoobpasue,
mpagul, scusnennvle opmol, Kpacnaa knuea



