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The article deals with wild species of ornamental herbs belonging to the family Asteraceae
collected in Quba and Qusar districts of Azerbaijan during 2012—-2017. In total, more than
120 specimens were collected and identified based on the main diagnostic morphologic
characters. Altogether 49 species belonging to 28 genera and 11 tribes were registered,
considering the latest taxonomic and nomenclatural changes. New localities of Cyanus
cheiranthifolius and Leontodon danubialis were found in Quba district (the Great
Caucasus). The relict species Callicephalus nitens and the Caucasus endemic species
Tanacetum leptophyllum were also found in the studied region. The life forms and
morphological types, diversity patterns of plants depending on altitude and soil humidity
were reflected. Perennial plants, as compared to annuals, are dominant in the districts.
Erigeron acris and Lactuca serriola may grow as both annual and/or biennials, while
Carduus nutans is mainly biennial. Senecio vernalis may grow as an annual, biennial or
perennial plant, depending on its habitats and local conditions. Morphological features,
such as root systems, branching patterns, leaf outlines and flowers arrangement, are very
variable and depend on the growing environment. Numbers of species occur both in forests
and grasslands. Some of them grow along mountain slopes and also occur in meadows.
Species variation and a consistent trend along the elevational gradient was observed starting
from the low mountain zone. Abundance of species decreased in higher elevations. Results
suggest that recent climate warming interacted in changes of habitats of some species.
Species distribution patterns along the elevation gradients are affected by mountain range
peculiarities, expositions of slopes, soil types, soil sliding processes, and climate warming.
Numerous species have been recorded in more than one altitude zone. The number of
ornamental wild herbs belonging to Asteraceae growing in these districts can be
successfully used in horticulture in parks and gardens.

Keywords: plant diversity, Cyanus cheiranthifolius, Leontodon danubialis, morphology, life
forms, growth elevation

ATA€BA P.H., TAPAXAHI P.X., 'VCEMHOBA A.1O., AN-3AJE B.M. (2018). Iuxopoci
BHAN [I€EKOPATHBHHX TpaB 3 poauHu Asteraceae miBHIYHO-CXiTHOI YaCTHHH
Azep6aiimxany. Yopromopcwk. 6om. orc., 14 (3): 204-212. doi: 10.14255/2308-
9628/18.143/1

VY crarTi HAaBOAATHCS JaHI PO BUAW JUKOPOCITHX JCKOPATHBHHUX TPAB'SHUCTUX POCIHH 3
poauHu Asteraceae, 3i0panux y 2012-2017 pokax B ['youncbkomy i I'ycapcbkomy paiionax
Azepbaiikany (Benmukuii KaBkaz). V mimomy 3i6pano i Bu3HadeHo Oimbm Hik 120
repOapHHUX 3pa3KiB, BCTAHOBJICHI IarHOCTUYHO Ba)\JIMBI MOPQOJIOTIYHI O3HAKH 3 3TiTHO 3
Cy4acHOIO HOMEHKJIATypO¥0, BUSBICHO 49 TaKCOHIB, 1110 BiTHOCATHCS 110 28 poaiB i 11 Tpud
3 ypaxyBaHHSIM Cy4acHOI HOMEHKJIATypH. BkazaHa TakCOHOMiYHAa CTPYKTypa, KHTTEBI
dopMu, MOPQOIOTiYHI THIM Ta MOIIUPEHHS B 3aJICKHOCTI BiJi BHCOTH 3POCTaHHS Ta
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BOJIOrOCTI TpyHTY. BeraHoBieHo HoBe Miciie 3pocranns BuaiB Cyanus cheiranthifolius ta
Leontodon danubialis B I'y0i. Y BHBUCHOMY perioHi TakoX BiI3HAa4YEHI PENIKTOBHU BUA
Callicephalus nitens i eanemix Kaskasy Tanacetum leptophyllum. V 3a3nauenux paitonax
nepeBaxkaroTh Oaratopiuni pocnunau. Erigeron acris i Lactuca serriola MoxyTth poctu sk
oxHopiuHi, ate Carduus nutans, B ocHOBHOMY, ABOpiuHHi. Senecio vernalis Mmoxe pocTu sk
OJIHOpiYHA, BOpiYHA a00 OaraTopiyHa POCIMHA, B 3aJIC)KHOCTI BiJl MicCIls 3pocTaHHs. Taki
MopdooriuHi 0coOIMBOCTI K (opMa KOPEHEBUX CHCTEM, PO3TaTyKEHHs CTe0Ja, KOHTYPH
JUCTKIB 1 pO3TamryBaHHS KOJNIBOPIB IyXe PI3HOMAaHITHI 1 3amexarh BiJ CepeIoBHINA
npoXuBaHHA. JlesKi BHAM TPAIUIIOTHCS SIK B JICOBHX, TAaK 1 B JIyYHHX YIPYHOBAaHHSX,
Y3IOBX TIpCPKAX CXWJIiB. 3MiHa BHIOBOTO pPI3HOMAHITTS 1 TIOCHIJOBHA TEHACHIIIS
3pOCTaHHA IO TPAJi€HTY BHCOTH CIOCTEpITajucs BiJl HIXKHBOTO IO BEPXHBOTO TipPCHKHUX
TOSICiB, B BHUCOKOTIP'SX KINBKICTh BUAIB 3MeHITyBanaca. OTpuMaHi pe3ynbTaTH CBiI4aTh,
10 TOTETUTiHHS KIIIMaTy CYIPOBODKYETHCS 3MIIIEHHSIM MicIlsl iCHYBaHHS JeskuX Buai. Ha
PO3IOJIT BUIB 3 BUCOTOIO BILIMBAIOTH OCOOJIMBOCTI TiPCHKOTO XpedTa, eKCIO3HUIIT CXUJIIB,
TUNHM TPYHTIB, NPOLECH 3CyBY IPYHTIB 1 moTeruniHHA KiiMaty. Jleski Bugu Oynum
3apeecTpoBaHi B OUIBII HDX OJHOMY BHUCOTHOMY MOsCi. 3HayHE YHCIIO JIEKOPAaTHBHUX
JUKOPOCIIHX TPaB, IO BIMHOCATHCSA 10 Asteraceae, siki pocTyTh B I[bOMY PErioHi, MOXKHA
YCIIIITHO BUKOPUCTOBYBAaTH B Ca/IiBHHUIITBI B ITapKax 1 cajiax.

Kurouosi cnosa: pisnomanimuicme pocaun, Cyanus cheiranthifolius, Leontodon danubialis,
MOp@Oono2is, Heummesi popmu, GUCOMU 3POCNAHHSL
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B crathe mpUBOMATCS JaHHBIE O BHAAX JHKOPACTYIIMX ICKOPATHBHBIX TPABSHHCTHIX
pacteHuil u3 cemeiictBa Asteraceae, cobpanHeix B I'yOumHckoM u I'ycapckom paifoHax
Asepbaiimxana (bonpmioit Kaska3), B 2012-2017 ronax. B nenom cobpano u ornpezeieHo
6omee 120 repOapHBIX 00pa3loOB, YYTEHBI JUATHOCTHYCCKHA BaKHBIE MOP(OIOTHICCKHE
NPU3HAKH C YYETOM COBPEMEHHON HOMCHKJIIATYPHI, BBISBICHO 49 TAKCOHOB, OTHOCSIIMXCS K
28 pomam w 11 TpmbamMm C yYETOM COBpPEMEHHOH HOMEHKIATYpPHI. YKa3aHBI
TaKCOHOMHMYECKass CTPYKTypa, JKH3HCHHBIE (OpPMBI, MOP(OJOrHYeCKUe THIBI |
pacnpocTpaHeHHe B 3aBUCHMOCTM OT BBICOTBI MPOHM3PACTAHMS M BIAXHOCTH IIOYBBHI.
YcraHoBieHO HOBOe MecTo mpowmspacrtanusi BumoB Cyanus cheiranthifolius u Leontodon
danubialis B TI'ybe. B mu3ydyeHHOM permoHe TaKXKe OTMEYEHBI PEIUKTOBBIA BHUJI
monotunuoro poma Callicephalus nitens u sumemuk Kaskaza Tanacetum leptophyllum.
BeIsiBIIeHBI JKH3HEHHBIE POPMBI I MOP(OIOTHIECKHAE THIIBI BUIOB, UX PACIIPOCTPAHEHUE B
3aBUCHMOCTH OT BBICOTHI NPOU3PACTAHUS M BIIAXKHOCTH IMOYBBI. B yKa3aHHBIX palioHax
npeoOalaloT MHOTOJIETHHE pacTeHus. Erigeron acris u Lactuca serriola moryr pactu kak
oxHonernue, Ho Carduus nutans, B ocHOBHOM, JByJeTHuid. Senecio vernalis moxer pactu
KaKk OJHOJICTHEe, IBYJICTHEC WIM MHOTOJICTHEEe pPAcTeHHe, B 3aBUCHMOCTH OT MecCTa
npouspactanus. Mopdosoriuyeckue 0COOCHHOCTH, Takue Kak (Gopma KOPHEBBIX CHCTEM,
BETBJICHHE CTeOJIs, KOHTYPBI JIUCTHEB M PACIOJIOKEHHE LIBETOB OYCHb PA3HOOOpa3HbI M
3aBHCAT OT cpelpl oOMTaHMsA. HekoTopble BHABI BCTPEYAIOTCS KAk B JIGCHBIX, TaK U B
JYTOBBIX COOOIIECTBaX BIOJb TFOPHBIX CKJIOHOB. M3MeHEeHHe BHIOBOrO pa3HOOOpa3us M
MoCJIeIoBaTeNibHas TEHJACHIIMSI POCTa 110 TPAMEHTY BBICOTHI HAONIOJaINCh, HAYMHAS C
HIDKHBOT'O TOPHOTO TI0SICY, B BRICOKOTOPBSX KOJHYECTBO BUAOB YMEHBILAIOCH. Pe3ynbTaThl
MOKa3bIBAIOT, YTO HaOJI0/laeMOe IOTEIUICHHE KJIMMara CONPOBOXIAETCS CMEIICHUEM
cpenbl OOMTaHUsI HEKOTOPBIX BHMIOB. Ha pacrnpeneneHue BHIOB BIHSIOT OCOOCHHOCTH
TOpPHOTO XpeOTa, HKCIO3MLMUS CKIOHOB, THUIBI IOYB, MPOLECCHI CMELICHUS I0YB H
noreryieHue knumara. HekoTtopeie Bubl ObLIM 3aperdCTPUPOBAHbI B Oojiee YeM OJHOMY
BBICOTHOMY TMOsice. 3HAUUTENIbHOE YHCIO JACKOPAaTHBHBIX JUKOPACTYIIUX TPaB,
OoTHOCsAIIMXCS K Asteraceae, mpou3pacTarOlIMX B 3TOM DETHOHE MOXKHO, YCIELIHO
HCIIONB30BaTh B CAJOBOJCTBE B MAPKaxX U calax.

Kniouegvie cnoea: pasmoobpaszue pacmenuti, Cyanus cheiranthifolius, Leontodon
danubialis, mopgponozus, sicuznennvle opmbl, GbLCOMbI NPOUPACMAHUS
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Asteraceae (Compositae) is one of the largest families in terms of the species number
and diversity, and taxonomy of that group is continuously discussed during recent decades.
The family is monophyletic and includes nearly 1700 genera and about 24 000 species, of
which 1600-1700 species are distributed almost worldwide [FUNK et al., 2009]. Many taxa
have been clarified, changed or moved to various positions based on recent embryological
[KAPiL, BHATHNAGER, 1999; GOTELLIi et al., 2008; FRANCA et al., 2015], karyological
[INCEER, BEYAZOGLU, 2004; MEJLAS, ANDRES, 2004; GEDIK et al., 2014], and molecular
studies, which resulted in new data and new phylogenies that influences the classification
schemes and nomenclature [OLMSTEAD et al., 1993, 2000; LUNDBERG, BREMER, 2003; FUNK
et al., 2009; SHi ZHu et al., 2011].

Asteraceae have been studied in Azerbaijan since the beginning of the last century,
and 450 species belonging to 132 genera were recorded for the country in earlier publications
[KARYAGIN, 1928; GROSSGEIM, 1946, 1949; SERDYUKOV, 1955; FLORA AZERBAYDZHANA,
1961; GADZHYEV, 1962; ASKEROVA, 1970]. Research on Asteraceae conducted during recent
years involved taxonomic revisions of various genera, such as Centaurea L. [HUSEYNOVA et
al., 2013, 2014], Pyrethrum Zinn (often included in Tanacetum L. sensu lato) [SAHMUROVA
et al., 2010; MUSTAFAYEVA, 2013]; representatives of the family were also studied as part of
plant diversity surveys of the country [ASGEROV, 2008; SHUKUROV et al., 2012; MEKHTIEVA,
2015]. Studies on the chemical composition of various species were also carried out by many
authors [NOvRUzOvV, SHAMSIZADE, 1998; CHOBANOV et al., 2004; SERKEROV, 2005;
DZHAGANGIROVA, SERKEROV, 2014].

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 for creating urban landscapes, especially those plants displaying
inherent tolerance to environmental stresses [HEYwooD, 2003; GRAY, BRADY, 2016]. The
objective of the present study was to reveal the patterns of ornamental herb diversity of
Asteraceae in the Quba and Qusar districts of Azerbaijan, to elucidate the taxonomic structure
and bioecological positions of the taxa of the family in the growing environment for revealing
species with potential uses.

Material and Methods

The Quba (2574 km?) and Qusar (1542 km?) districts are located at 500-4466 m above
sea level (a.s.l.) in the northeastern part of Azerbaijan and are considered naturally
floristically rich areas. Both districts are under the severe anthropogenic impact due to the
recreational activities and tourism. Approximately 127 ornamental herb specimens of the
family Asteraceae were collected in the territory during 2012—-2017. Plants for our analysis
were chosen based on phenological 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 (stereomicroscope).
Identification of samples were implemented based on available literature on the local flora,
checklists, and recent literature on Asteraceae worldwide [FLORA AZERBAYDZHANA, 1961;
TUTAYUK et al., 1961; FUNK et al. 2009; KONSPEKT FLORY KAVKAZzA, 2008, 2012]. The
species status was also checked following the “Global Compositae Checklist”
(www.compositae.org), “The Plant List” (http://www.theplantlist.org), “Plants of the World
Online” (http://www.plantsoftheworldonline.org) and other web resources. Plant life forms
were determined according to C. Raunkiaer (1934) and I. Serebryakov [SEREBRYAKOV,
1964].

Results and Discussion
The Quba and Qusar districts spread along various altitude belts (foothills, low, middle
and high mountain zones, subalpine and alpine habitats). Most of herbaceous plants occurring
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here belong to the spring flora (i.e., flowering mainly in springtime). But there are also
species blooming in summer and autumn. About 194 species of 69 genera of Asteraceae were
reported from Quba and Qusar in Flora Azerbaijani [FLORA AZERBAYDZHANA, 1961], of
which 8 species from 6 genera were recorded as ornamental plants. In this study we report 45
species and 4 other taxa belonging to 28 genera and 11 tribes (Table 1).

Fleabanes (Erigeron acris, E. canadensis), inulas (I. aspera, I. conyza, I. helenium,
I. orientalis) and tansies (Tanacetum coccineum, T. leptophyllum, T. niveum,
T. parthenifolium, T. silaifolium) dominate in a number of species. However, it should be
noted that the genus Inula, as traditionally understood, has been recently split into several
monophyletic genera, and most of Inula species occurring in Azerbaijan are now placed in the
genus Pentanema Cass. [Bolko et al., 2018]. The genera Senecio and Anthemis are
represented by three species each, Aster, Centaurea, Crepis by two, and Antennaria, Bellis,
Callicephalus, Carduus, Cyanus, Eupatorium, Galatella, Helichrysum, Lactuca, Lapsana,
Leucanthemum, Pojarkovia, Psephellus, Pulicaria, Pyrethrum, Symphyotrichum, Taraxacum,
Tragopagon, Tussilago and Xeranthemum by only one species each.

Of the identified species, Cyanus cheiranthifolius (Fig. 1) of the subtribe
Centaureinae, collected in the July 2012, and Leontodon danubialis (Fig. 2) of the tribe
Cichoriae collected in April, 2016 in Quba, represent the new records for the studied territory.
Cyanus cheiranthifolius was previously reported from the Nakhchivan Autonomous Republic
[FLORA AZERBAYDZHANA, 1961]. Among the recorded species, Callicephalus nitens
represents a relict and Tanacetum leptophyllum an endemic taxon for the Caucasus.

Plant life forms. The originality of various life forms arises in ontogeny of plants as a
result of more or less complicated and long chain of age and morphogenetic changes. Life
forms indicate and even partly determine the functions of plants in ecosystems and display the
adaptation ability of plants to the environment that could be achieved in a number ways
[DvoryAkovsKiy, 1983]. The studied species were classified according to their life forms,
and the results are presented in Table 2.

Systematically closely related species may have different life forms. The same species
may grow as annual or biennial, depending on elevations and ecological factors, such as the
type of soil, light, temperature, and humidity. The total number of annual plants is minor in
comparison with perennials, and the list of annuals includes only Callicephalus nitens, Crepis
micrantha, Erigeron canadensis, Lapsana communis, and Xeranthemum squarrosum.
Carduus nutans is mainly biennial. Erigeron acris and Lactuca serriola may grow as both
annual and/or biennials. Erigeron acris is either a biennial or perennial plant. Senecio vernalis
may grow as an annual, biennial or perennial plant, depending on its growth site. Other
identified species found in the territory were perennials.

Morphological types. The plant phenology should be taken into consideration,
especially those related to competition and growth rate, as they improve our understanding of
adaptations leading phenological changes. Plant characteristics are important for
understanding the species-specific growth form depending on surrounding environment and
specific responses to climate changes. Numerous studies have reported variations on plant
types in response of climate change and other ecological factors that affect plant survival,
distribution, growth and reproduction [GRAY, 2016; KONiG et al., 2016; Guo et al., 2017].
Plant growth rates and development depend upon the environmental temperatures surrounding
the plant, and each species has its specific minimum, maximum and optimum temperatures
[HATFIELD, PRUEGER, 2015].

Morphological features, such as root systems, branching patterns, leaf outlines, and
flowers arrangement, are very variable and depend on the environment conditions. Many
species occur in both forests and grasslands. Some of them grow along mountain slopes, and
also occur in meadows. Tansies, such as Tanacetum niveum, T. leptophyllum, T. coccineum,
and T. meyerianium, are very common in the study territory.
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Table 1.

Taxonomic structure of the studied plants

Tribes and subtribes

Genera

Species

subtribe Tussilagininae)

Tussillago L.

Cardueae s. str. Carduus L. Carduus nutans L.
(=Cynareae subtribe
Carduinae)
Cynareae subtribe | Centaurea L., Cyanus Mill., Centaurea emiliae Huseynova et Garakhani,
Centaureinae Psephellus Cass., C. solstitialis L. (Willd.) K. Koch, Cyanus
cheiranthifolius (Willd.) Soyak, Psephellus dealbatus
(Willd.) K. Koch.
Cichoriae Crepis L., Lactuca L., Lapsana L., Crepis micrantha Czerep., C. sibirica L.,
Leontodon L., Tragopogon L., Lactuca serriola L., Lapsana communis L.,
Taraxacum F.H. Wigg. Leontodon danubialis Jacg., Tragopogon
graminifolius DC., T. pratensis L., T. pusillus M. Bieb.,
Taraxacum officinale (L.) Weber ex F.H. Wigg
Senecioneae (incl. | Pojarkovia Askerova, Senecio L., Pojarkovia pojarkovae (Schischk.) Greuter

Senecio patagonicus Phil., S. vernalis Waldst. et Kit.,
Tussilago farfara L.

Astereae s. str.

Aster L., Bellis L.,
Callicephalus C.A. Mey:.,
Erigeron L., Galatella Cass.,
Symphyotrichum Nees

Aster alpinus L., A. amellus subsp. ibericus (Steven)
V.E. Avet, Bellis perennis L., Callicephalus nitens
M.Bieb. ex M.Bieb.) C.A. Mey., Erigeron acris L.,

E. canadensis L. (= Conyza canadensis (L.) Cronquist),
E. caucasicus Steven, E. caucasicus subsp. venustus
(Botsch.) Grierson., Galatella villosa (L.) Rchb. f.,
Symphyotrichum novae-angliae (L.) G.L. Nesom

Anthemideae

Anthemis L., Leucanthemum Mill.,

Tanacetum L.

Anthemis cretica L. subsp. iberica (M. Bieb.) Grierson,
A. fruticulosa M. Bieb., A. marschalliana subsp.
sosnovskyana (Fed.) Grierson, Leucanthemum vulgare
(Vaill.) Lam., Tanacetum coccineum (Willd.) Grierson,
T. leptophyllum M. Bieb., T. meyerianum Sosn.,

T. niveum (Lag.) Sch. Bip., T. parthenifolium (Willd.)
Sch.Bip., T. silaifolium (DC.) Sch. Bip., T. vulgare L.

Pentanema Cass.),
Pulicaria Gaertn.

Gnaphaliae Antennaria Gaertn., Antennaria caucasica Boriss., Helichrysum
Helichrysum Mill. rubicundum (K. Koch) Bornm.
Inuleae Inula L. sensu lato (incl. Inula aspera Poir., . conyza (Griess.) DC.,

I. germanica L., I. helenium L., I. orientalis Lam.,
Pulicaria dysenterica (L.) Gaertn.

Eupatorieae

Eupatorium L.

Eupatorium cannabinum L.

Cynareae

Xeranthemum L.

Xeranthemum squarrosum Boiss.

Fig 1. Cyanus cheiranthifolius: A — herbarium
specimen; B — flower of the plant in nature.
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Fig 2. Leontodon danubialis: A — herbarium specimen; B
— plant in nature.
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Table 2.
Life forms of the studied plants
Life forms Number of species %

Annual 5 10,2
Biannual 3 6,12
Perennial 37 75,5
Annual and biennial 2 4,10
Biennial and perennial 1 2,04
Annual, biennial and 1 2,04
perennial

Total 49 100

The Inula species (I. aspera, I. germanica, I. helenium, I. orientalis, 1. conyza) identified in
this study possess thick, branching root, woolly-covered leaves and flower heads of narrow
ray-florets.

They can be found from low mountain belts up to the subalpine zone. Aster alpinus
prefers high meadows with clay, slit or clay loam. Eupatorium cannabium grows in forest, in
humid places, such as around springs and rivers, but also observed along the car roads. In
relation to humidity, among the identified species 14 were mesophytes, 15 mesoxerophytes,
and 15 xerophytes.

Species such as Senecio vernalis are observed in early spring, but most of
representatives of the family appear in April and May. Some of them flower and complete
their life cycle in the beginning of summer, in May and June (Anthemis fruticulosa, Cyanus
cheiranthifolius, Crepis micrantha), but there are species with longer flowering periods,
which continue until the end of summer. Some species, such as Erigeron acris, Galatella
villosa, Helichrysum rubicundum, all Inula species (except 1. orientalis), Senecio
patagonicus, Tanacetum coccineum, T. vulgare, and Tragopogon pratensis flower until
September. Senecio vernalis was observed also in December.

Common daisy (Bellis perennis) forms mats on rocky slopes, which is perennial plant
with creeping rhizomes and rosettes of small rounded spoon-shaped leaves. Fleabanes
(Erigeron acris, E. canadensis, E. caucasicus, E. caucasicus subsp. venustus) grow in
mountainous meadows, despite of tiny flower heads, not all, but some attract attentions by
their white ray florets. They can be annual, biennial and perennial, depending on species. All
asters (Aster alpinus, A. amellus subsp. ibericus) superficially look similar. They are perennial
plants with thickened root, erect or branched stems, spread from the middle-mountain up to
subalpine zone, bloom in spring and in summer, occasionally in autumn.

Most of plants are characterized by their slender, erect, branched (Antennaria
caucasica, Cyanus cheiranthifolius, Leucanthemum vulgare) or mainly unbranched (Aster
alpinus, A. amellus subsp. ibericus, Inula orientalis etc.) stems. There are also plants forming
rosettes consisting of leaves of different shapes: small rounded leaves of Bellis perennis or
large leaves with spines at the tips of the lobes (Carduus nutans) directly on the ground which
gives rise to various types of stems. Plants in Asteraceae have various root systems, some
have rhizomes (Aster alpinus, Bellis perennis, Crepis sibirica etc.), taproot (Pyrethrum),
fibrous taproots (Erigeron acris), or fibrous taproots with woody rhizomes (Tanacetum), or
woody rhizomes (Tussilago).

Elevation diversity. Most of species grow in foothills, lower and middle mountain
zones. Distribution of species depending on elevation increase up to certain point (middle
mountain zone), then a decrease in the number of taxa is observed along the higher elevations.
Despite species-specific variation and a consistent trend along the elevational gradient was
observed beginning from the low mountain zone. Abundance of species decreased in upper
(higher) elevations. These results suggest that recent climate warming interacted in driving the
observed dynamics. The results also show that species distribution patterns along the
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elevation are affected by mountain range peculiarities, slope expositions, soil types, soil
sliding processes, and climate warming. Numerous species have been recorded in more than
one altitude zone (Table 3).

Crepis micrantha, Inula aspera, Lactuca serriola and Xeranthemum squarrosum grow
from foothills up to the mid-mountain zone; Inula helenium and Senecio vernalis were
observed up to the subalpine zone in these districts. Anthemus cretica subsp. iberica grows in
the alpine zone, A. marschalliana subsp. sosnovskyana, Aster alpinus, Cyanus
cheiranthifolius and Erigeron caucausicus subsp. venustus are distributed mainly in subalpine
and alpine zones. Inula orientalis, Tanacetum coccineum are usual for subalpine zones.
Erigeron acris, Leucanthemum vulgare, Psephellus dealbatus occur in the mid-mountain and
subalpine zones. Callicephalus nitens is a single species of the genus that occurs in the middle
and low mountains of the Caucasus. All other species mainly occur in the mid-mountain zone.
Species are grouped as follows in Table 3.

Table 3.
Distribution of plants along altitudinal zones
Elevation levels Number of species
Foothill (70-400 m d.s.h.) 34
Low and middle mountain zone (500-1000 m a.s.l.) 32
Middle and upper mountain zone (800-1800 m a.s.l.) 24
Subalpine and alpine zone (1900-2350 (2400) m a.s.l.) 7
Higher mountain zone (350-2400 (2500) m a.s.l.) 3

Application. Number of wild-growing plants of Asteraceae can be successfully used in
horticulture in parks and gardens. Plants with growing ability at different altitudes and various
soil types are more promising to be successful in their adaptation to various environmental
conditions and habitats. For example, species of Bellis, Crepis, Inula may look attractive in
urban areas. Tansies are widely used for ethnobotanical (medicinal, dye) properties. Aster
alpinus, Carduus nutans, Lapsana communis, Tanacetum parthenifolium, are Taraxacum
officinale, Tussilago farfara are widely used in traditional medicine. Eupatorium
cannabinum, Inula helenium, Serratula coronata and Taraxacum officinale represent dye
plants, also containing vitamins and alkaloids in leaves and stems. They are also known as
honey plant attracting domestic and wild bees. Members of the family, such as Tragopogon
graminifolius, are edible plants, and Lactuca serriola is a fodder plant.

Conclusions

This study represents an effort to examine ornamental diversity of herbs belonging to
the Asteraceae recorded in Quba and Qusar districts of Azerbaijan (the Great Caucasus).
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 of
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.

Obviously, both studied districts are rich with flowering plant species, even taking into
account only the number (194) of Asteraceae species occurring in the area. Asteraceae species
with ornamental features are considered (and some first reported) in present article.
Investigation of plants was based on morphology only while ornamental features were
considered for various applications, such as indoor planting, gardening, carpet bedding,
borders for edging, and fence plantings. Further research will be conducted to elucidate
ornamental plants belonging to other plant families. This will help in preparing a list of plants
potential to be introduced into cultivation and suitable for urban areas within the country,
depending on species-specific requirements to environmental conditions.
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