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XUMHWYECKHUE HAVKH | CHEMICAL SCIENCES

VK 546.212:546.47 https://doi.org/10.33619/2414-2948/103/01

CTPOEHUE KPUCTAJIJIOB KOMIIVIEKCHOI'O COEAUHEHUA
XJIOPUJA MAPITAHIA C TPEOHUHOM ITOJIYYEHHBIX
METOJA0OM MEJJIEHHOI'O BBIITAPUBAHUA

©Ao60dynnaesa K. /1., ORCID: 0000-0001-5777-4478, SPIN-x00:1815-7416, kano. xum. nayx,
Ouwickuil cocyoapcmeernnulil ynusepcumem, 2. Owt, Kvipeviscman, jypar.science(@oshsu.kg
O©/rcymaesa K. I, Owickuu cocyoapcmeennsiii ynugepcumem, 2. Owi, Kvipevizcman

STRUCTURE OF MANGANESE CHLORIDE AND THREONINE CRYSTALS FORMED
BY SLOW VAPORIZATION METHOD

©Abdullaeva Zh., ORCID: 0000-0001-5777-4478, SPIN-code: 1815-7416, Ph.D.,
Osh State University, Osh, Kyrgyzstan, jypar.science@oshsu.kg
©Dzhumaeva Zh., Osh State University, Osh, Kyrgyzstan

Annomayusn. Kpucrainsl KOMIIEKCHBIX COEIWHEHUNW NPUMEHSIIOTCS B TEXHHKE, OIITHKE,
MenuiuHe, Gpapmanuu, B 00paboTke MOBEPXHOCTEN U T. JI. M3ydeHne KpUCTauInYeCKON CTPYKTYPHI
KOMIUIEKCHBIX COCIMHEHUU Ba)KEH, IMOCKOJIbKY OHH IIMPOKO UCIIONB3YHOTCS B MMPOMBIIUIEHHOCTH U
00aaloT MEXaHUYECKUMH, TEPMHUYECKMMH W PSJIOM JpYruX IEHHBIX cBOHCTB. I[IpoBeneno
M3YYCHUE KPHUCTAUIMYECKON CTPYKTYpPhl KOMIUIEKCHOTO COEIMHEHHS XJIOpHJa MapraHia c
aAMUHOKHCIIOTON TPEOHHH, a TAaK)Ke U3ydeHUe PU3NKO-XUMHUICCKUX B OMOJOTUICCKUX CBOUCTB. Jliist
CHUHTE3a KOMIUICKCHOTO COCAMHEHHUsSI ObLI NMPUMEHEH METOJl MENJICHHOro BhimapuBaHus. CocTaB
00pa30BaHHBIX KPUCTAUIOB COCIMHEHHs OBLI IMPOAHAIM3UPOBAH PEHTTEH IU(PAKIHMOHHBIM H
CHEKTPOCKOMTMYECKUMH CTPYKTYPHBIMH aHanu3amu. VcciemoBana CTpyKTypa KOMIUIEKCHOTO
coenunennss MnCl,xC4H9NOs xjopuma Maprania ¥ aMHHOKHCIOTBI TPEOHWH. B pesynbrare
UCCIIeIOBaHUS ObUIO YCTAHOBJICHO YTO KpHcTaunyeckas cTpykrypa coennnenns MnClyxC4HoNO;
OTHOCHUTCS K OPTOPOMOMUYECKON CHHTOHUU C MMPOCTPAHCTBEHHOU cummeTpueit P2,2,2;.

Abstract. Crystals of complex compounds are used in technology, optics, medicine, pharmacy,
surface treatment, etc. The study of the crystal structure of complex compounds is important
because they are widely used in industry and exhibit mechanical, thermal and a number of other
valuable properties. Study of the crystal structure of complex compound of manganese chloride
with the amino acid threonine, as well as the study of its physicochemical and biological properties.
For the synthesis of complex compound, the method of slow evaporation was used.
The composition of the formed crystals of the compound was analyzed by X-ray diffraction and
spectroscopic structural analyses. the structure of the complex compound MnCl;xC4HoNO;
manganese chloride and the amino acid threonine was studied. As a result of the study, it was
established that the crystal structure of the compound MnClLxCsH9NO; belongs to
the orthorhombic system with space symmetry P2,2,2;.

Knrouesvie cnosa:  xnopun wMapranma (II) deTeipexBOmHBINA, TPEOHWH, MEJICHHOE
BbImapuBanue, MK-crnexkTp, kpucrajmindeckas CTpyKTypa.
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Keywords: manganese chloride (II) tetrahydrate, threonine, slow vaporization, IR spectra,
crystal structure.

buonornueckoe 3nadenue xiopua mapranma MnCl,x4H,O mupoko u3ydaeTcss B MEIUIIMHE
Ha MpPeaMEeT €ro BIHMSHUS Ha OMOJOTHYECKYI0 aKTUBHOCTH [l, 2] B KadyecTBE HEWPOHAIHHOTO
KOHTPAaCTHOTO areHTa Jjsi YCHJIEHHOM MAarHUTHO-pE30HAaHCHOW Tomorpaduu  a Takke B
HCCIIEJOBAHUSX KOOpAMHALMOHHOW XuMuu [3, 4]. KoHTpacTHblEe BellecTBa Ha OCHOBE XJIOpHUAA
Maprasia NpuMEHSFOTCS IPU MarHUTHO-pe30HaHCHOM ToMorpaduu (MPT) mis neyenus nanueHToB
C OYAroBbIMHM MOPAXKCHUSIMH IE€UEHH U THKENbIMH HapyHIeHUSMH (YHKIUU TOYEK H3-3a €ro
3¢ GEKTUBHOTO MOJOKUTENBHOTO YCUIIEHHUS KOHTpacTa [5].

Maprasen; B XeJIaTUPOBAHHOH (OpMe MAJOTOKCHYEH M IIUPOKO HCIONb3YEeTCS B KadeCTBE
KOHTPACTHOTO BEIIECTBA B KJIMHHUKE, HHBEKIIMOHHBIM KOHTpAcTHbIM BemecTBoM Mn(Il) siBisiercs
munupuaokcanbaudocdar mapranna (II) (Mn-DPDP) ans Bu3yanuzamuu nedenu [6].

B ycnoBusx nepuoadyeckod KyIbTYpbl Ha >KMJIKOM TNHTaTENIbHON cpele 100aBieHUE B
nocieqHio xyopuga mapranna (II) BemeT kK M3MEHEHUSM PACHICIUICHUS YEThIpEX OCIKOB-
CyOCTpaToB «HEUTpPAJIbHBIMU» TPOTEHMHA3aMH MUIENUS W  KYIbTYpaJbHOW KHIKOCTH P,
ostreatus [7].

L-TpeoHuH, mpoTeUHOTEHHAs! O-aMUHOKHCIIOTA, BKJIIOYEHA BO BCE OENKM, YCHIIUBAE€T POCT
TKaHEH, YIydlIaeT SHepreTHYecKuii OOMEH B MBIIICYHBIX KJIETKaX W aKTUBUPYET HMMYHHYIO
cucreMmy. L-TpeoHUH — He3aMeHuMasi KUCJIOoTa JJIsl YeJI0oBeKa U JKMBOTHBIX. Ero cyrouHnas HopwMa,
pexomeHaoBaHHas BcemupHoi opranusanuen s3apaBooxpanenus (BO3), cocrapnser 15 mr mis
YeloBeKa Ha Kr Beca. TpeoHUH SBISIETCS KU3HEHHO Ba)KHBIM KOMIIOHEHTOM OEJIKOB M (DepMEHTOB,
urpasi pemaronylo poib B cuHTe3e Oenka B opranuszMme. B ¢apmaneBTuke OH MOXET BXOAWTH B
COCTaB IpernapaToB, HAMPABICHHBIX HA 00eCcTIedYeHNEe Cre(PUIECKIX aMIHOKHCIOTHBIX TPOQIIei
JUIA TAIMEeHTOB C OMNpeAeNieHHBIMU 3a00J€BaHUSAMHM HIIM TeX, KTO HAaxXOIUTCA B IIpoIecce
BBI3ZIOPOBIICHUSI. TpPEOHUH SBIAETCA BAXKHOM OHOAKTHBHOM MOJIEKYJIOM, KOTOpas OKa3bIBaeT
KU3HEHHO BaXHOE TTOCPEIHMYECKOE BO3CHCTBHME HAa CHHTE3 O€NKa, SHEpreTHYecKhuii oOMeH u
YCBOEHME NMUTATENbHBIX BellecTB. MHOrue mpeaplIyliue UCCIeq0BaHus ObUIM COCPEOTOUEHBI Ha
noTpeOHOCTAX, (QU3HONOTHYeCKHX (QYHKIMAX M myTax Mertabonmuszma Thr. Coobmianoch, 4TO
COOTBETCTBYIOIIKME ypoBHU Thr B pammoHe MOTryT crocoOCTBOBaTh POCTY JKMBOTHBIX, YCUJIMBATh
MMMYHHYIO (DYHKIIMIO U TOAJIep>KUBATh 370poBbe kueunuka (https://kurl.ru/euGlv).

Mamepuanvi u memoowl uccnedosanus
KommuiekcHoe coennnenne MnClxCy4HoNO3 xnopuga Mapraniia ¢ aMMHOKUCIIOTOM TPEOHUH
OBLIO MOJy4EHO METOJIOM MEJUIEHHOTO BhlapuBanus. MK-cnekTpockonuell onpeseseHbl OCHOBHbIE
KoJie0aTeNbHbIE YaCTOThl KOMILJIEKCHOTO COEAUHEHMs. V3yueHo pacrosokeHue KpUCTaIINYeCKUX
IUDIOCKOCTEM M YCTAHOBJIEHA CTPYKTypa MOHOKPHUCTA/UIOB  KOMILJIEKCHOTO  COEIMHEHUS
MnCl,xC4H9NO; xopuia maprasiia ¢ TpEOHUHOM.

Pesynomamet u oocyscoenue

CocrtaB  TONy4eHHBIX  KOMIUIEKCHBIX  COCIMHEHWH  WACHTH(QHUIUPOBAH  PEHTICH
mudpakuuonHeiM 1 MK-ciekTpockonuueckuM aHanu3amu. [IpocTpaHCTBEeHHbIE H30MEpHI XJIOpHIA
mapranna (II) rerparuapara [MnCl,(H,0),] moka3zansr Ha Pucynke 1.

B UK-cnektpe ¢opmupoBanHoro komiuiekcHoro coeauHenus MnClyxC4sHoNO; nmuku npu
3212, 3220, 2931 cM ' B [IIMHHOBOIHOBOII OGIACTH COOTBETCTBYIOT BaJCHTHOMY KOJICOAaHUIO
amuHOrpynnsl. [lonoca momiomeHust BaJeHTHOrO KosneOaHus KapOOKCHIBHON rpymmbl (V,sCOO )
caBuHyTa Ha 60 CMil, T. e. cMemaercst oT 1620 cm ' 10 1585 cm ' u 1617 cM ' B obmacTs Gosee
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HU3KHUX YacTOT, YTO MOATBEPkKAAeT 00pa3oBaHKUE KOMILJIEKCA YEPE3 aTOM KUCIOPOIa KapOOKCHUITbHON
TPYTIIBL.

a) b)

Pucynok 1. TpaHc- 1 1uc- KOMIUTEKCHI XJtopuaa Mapraniia terparuapara [MnCly,(H,0)4] B a) a-, Cis-
[MnCI3(H20),] u b) -, trans-[MnCl,(H,0)4] hbopmax

Konebarenpabpie wacToThl MK-CIEKTpOCKOTMY KOMIUIEKCHOTO COSAMHCHHS XJIOPH/Ia MapraHia
¢ tpeorrHOM MnClXC4HoNO3 nansl B Tabmurre.

Tabmuma
OCHOBHBLIE KOJEBATEJBHBIE HACTOTbI UK-CIIEKTPA KOMITJIEKCHOI'O COEJUHEHU A
XJIOPUJA MAPTAHIJA C TPEOHMHOM MnCl,xC4HgNO4 (CMil)

Omnecenue C4HgNO; MnCl, xC4sHgNO3
Vas(N HZ) - 2931,42
Vs(NH,) 297451 2595,34

V,s(COOY) 1620,11 1585,64

v;(CO0") 1413,29 1394,64

das(NH,) — 1028,3

ds(NH,) 1028,37 715,26
P2,2:2 P2,2,2 222

................ o’ ! ) '
- e //w 3
— // = =
v . ot
‘ \ b 4 4
(100} e O
) =
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| ov | |
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Pucynok 2. a) PacnojokeHue KpUCTAIMUECKMX IUIOCKOCTEH KOMIUIEKCHOTO COEIWHEHHUs
MnCI;xC4HgNO3z; b) VYcranoBneHo, 4YTO CTPYKTYypa MOHOKPHUCTAJUIOB KOMILJIEKCHOTO —COEIUHEHUS
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MnCl,xC4HgNO; xmopuaa Mapradima ¢ TPEOHHMHOM OTHOCHTCS K OPTOPOMOMYECKOH CHHIOHHH C
MPOCTPAHCTBEHHOU cuMMeTpuen P2,2,2;.

Boi6o0wi
beimn  ompeneneHbl MUKW TOIVIOHMIEHUS  CIIEKTPOB  (POPMHUPOBAHHOTO  KOMITJIEKCHOTO
coequnennss MnClLxC4HoNO5.
N3yueno pacrnoyiokeHue KpUCTAIUIMYECKUX IUIOCKOCTEH M YCTAaHOBJIIEHA CTPYKTypa
MOHOKPHUCTANIOB KoMIutekcHOTO coenunenuss MnCl,xC4HoNO; xmopuga Mapraiiia ¢ TpEOHUHOM
KOTOpasi OTHOCUTCS K OPTOPOMONYECKOW CHHTOHUU C IPOCTPAHCTBEHHOM cummerpuen P2,2,2;.
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COMPARATIVE EXAMINATION OF PHYTOCHEMICAL COMPOSITION
OF Satureja L. IN THE FLORA OF THE NAKHCHIVAN AUTONOMOUS REPUBLIC

©Suleymanova Sh., ORCID: 0000-0003-2986-3996, Nakhchivan State University,
Nakhchivan, Azerbaijan, shefige.suleymanova@gmail.com

CPABHUTEJIBHOE U3YUYEHUE ®UTOXUMHUYECKOI'O COCTABA Satureja L.
BO ®JIOPE HAXUBIBAHCKOI ABTOHOMHOM PECITYBJINKH

©Cyneumanosa Ill. T., ORCID: 0000-0003-2986-3996, Haxuvleanckuti 20cy0apcmeeH bl
yHusepcumem, 2. Haxuvigan, Azepoaiioxcan, shefige.suleymanova@gmail.com

Abstract. Data are presented on the biomorphoecological characteristics, comparative
phytochemical composition, distribution, pharmacological effects, and the possibility of use in
scientific and folk medicine of species belonging to the genus Satureja L. of the genus Lamiaceae
Lindl. The object of study are 2 species common in the Autonomous Republic of Nakhchivan:
Satureja macrantha C. A. Mey. (large-flowered savory) and Satureja hortensis L. (garden savory).
The current state of populations of large-flowered and garden mint species has been studied, and
environmental changes have been identified. To carry out the chemical composition, plants of these
species were dried, crushed and prepared for analysis in the laboratory under standard conditions.
The oil was extracted and analyzed by hydrodistillation (Ginsberg). The resulting oil was analyzed
on a chromatographic installation Crystal 2000 M. Essential oils were isolated and analyzed.
The substances under study are used in medicine.

Aunomayus. llpencraBieHbl JaHHblE O  OMOMOP(OIKOIOTMYECKUX  OCOOEHHOCTSX,
CPAaBHUTEIHLHOM (UTOXUMHUYECKOM COCTaBe, PaclpOCTpaHEHUH, (papmakoJoruueckux s3¢¢ekrax,
BO3MO)XKHOCTHM NPHUMEHEHHUs B HAy4HOM M HapOAHOM MeAMIMHE BUIOB, NMPHHAUIEKALMX K POAY
Satureja L. pona Lamiaceae. OObEKTOM H3y4eHHs SIBISIOTCA 2 BHJA, PAclpOCTPAHEHHBIX Ha
tepputopun HaxubiBanckoit ABroHomHOU PecnyOmuku: Satureja macrantha C. A. Mey. (uabep
KPYITHOLIBETKOBBI) W Satureja hortensis L. (uabep canoBsiif). McciaenoBaHo COBpeMEHHOE
COCTOSIHUE TOMYJSALUM, BBIABICHBI SKOJOTHYECKHE W3MEHEeHMs. [ MpoBeIeHHs] XUMHYECKOrO
COCTaBa pAacTEHHs] ITHX BUAOB BBICYIIMBAJIHM, M3MEIBYaTN W IOJATOTABIMBAIM IS aHAIN3a B
nabopaTopuu B CTaHIAPTHBIX YCIOBHAX. Macio SKCTparupoBald M aHAIM3UPOBAIH METOIIOM
rugponuctTwuianmu (I'muzbepr). IlomydyeHHoe Macio aHaIM3UpPOBAIM Ha Xpomartorpaduyeckon
ycranoBke «Kpucramm» 2000 M. Beienensl v mpoaHaau3upoBaHbl d3gupHbIe Macia. Mccnenyembie
BEIIECTBA HCIIONB3YIOTCS B METUITIHE.

Keywords: pinene, sabinene, B-pinene, myrcene, a-terpinene, B-ocimene, linalool.
Knrouesvle cnosa: muHeH, cabuHeH, B-TMHEH, MUPIIEH, O.-TEPIUHEH, $-OIMMEH, JTMHAIOO0.
The main objective of the study was Satureja macrantha C. A. Mey. — Irrigation of wild

mint and Satureja hortensis L. — Chromatographic detection of biologically active substances in
fragrant (garden) wild mint species and identification of prospects for medical use.
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Materials and Methods
The research work was carried out on Satureja hortensis L. — Fragrant field mint and

Satureja macrantha C. A. May — Large-flowered field mint in an independent experimental field.
Reproduction of studied species G. 1. Zaytsev [1], morphological features of vegetative organs 1. E.
Serebryakov [2], growth and development dynamics were performed based on the methods
proposed by A. A. Molchanov and V. Smirnov [3].

In our study, the species was propagated by stem division and burial method with good care.
In order to carry out the work, 7-10 cm long sections were cut from fragrant and large-flowered
wild mint plants that brought from the field in September-October. The cut sections were buried at a
depth of 5-6 cm under greenhouse conditions and irrigation was carried out. From time to time, the
air in the greenhouse was changed and heated as needed. In the Ist decade of April, the revived
sections have already developed and reached a height of 11-12 cm. It has been found that slightly
humus, sandy and gravelly soils are considered a favorable environment for the species. In shady
conditions, the essential oil content of the leaves and branches of the plant decreases. The species is
demanding of nitrogen, phosphorus and potassium fertilizers. In our research, the leaves and stems
of the studied species were analyzed by chromatography.

Discussion

Proper use of plant resources is one of the important issues for and sustainable use of
biodiversity. Satureja macrantha C. A. Mey to conduct research in this direction. Wild rainbow
mint and Satureja hortensis L. — It is important to study the current state of fragrant (garden) wild
mint species, to identify ecological and anthropogenic transformations both theoretically and
experimentally [1, 4, 5].

There is a great need for a broader study of biomorphological, ecological patterns of
distribution, phytochemical composition, study of therapeutic, scientific, folk and traditional aspects
of species belonging to this genus in the flora of the Nakhchivan Autonomous Republic. For this
purpose, studies of species belonging to this genus were carried out. The names and systematic
features of the species are given in accordance with the modern system (APG) [6].

Investigated Satureja macrantha C. A. Mey. — Large mint and Satureja hortensis L. — A
detailed study of biologically active substances in fragrant (garden) wild mint species is considered
very relevant for the further use of its substances, especially in scientific medicine.

It was from this point of view that these species were studied mainly according to the method
of G. Serebryakov [2]. First of all, we will give brief information about the botanical features of
these species.

Genus: Satureja L.

Satureja macrantha C. A. May. — Large-flowered field mint.

Large-flowered field mint is an annual plant. The stem is numerous, thin, woody at the base,
simple or sparsely branched, and the height is 30-50 cm. The leaves are numerous, lobed, linear-
glossy or oblong-glossy, blunt. Peony flowers have 1-3 flowers, are soft, and are collected in a spike
flower group. The calyx is tubular-bell-shaped, 5 mm long, bilobed, with a bevel-shaped tooth 3
times shorter than the tube, and the lower 2 teeth are slightly longer. The corolla is 12-15 mm long,
pink, long tubular, narrow, slightly longer than the calyx. The stamen is longer than the corolla.
Hazel fruits are 1.5 mm long, egg-shaped and grayish in color (Figure 1). It blooms in June-August
and bears fruit in July-September [7-9].

Spread in the forest and shrub regions of the Nakhchivan Autonomous Republic, on rocky
slopes and in areas up to the mid-mountain belt, both individually and as part of phytocenosis [9,
10].
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Experimental part: Satureja macrantha C. A. Mey as an object of study — Iridescent wild
mint and Satureja hortensis L. — Fragrant (horticultural) wild mint plants are dried and ground
separately under standard conditions. Essential oil was obtained from plants by hydrodistillation
(Ginsberg).

Results and their discussion
According to the results of chromatographic analysis, originally Satureja macrantha C. A.
Mey. — The composition of mint iris flowers was analyzed in Crystal 2000 M gas chromatography.
Morphological features of the vegetative organs of these species were carried out according to the
method of I. G. Serebryakova [2]. The results of phytochemical analysis are shown in the following
Table 1.

Table 1
RESULTS OF CHROMATOGRAPHY OF Satureja macrantha SPECIES
Time, minutes Detected component Area, %
8.712 a-Pinen 3.827
8.910 sabinene 0.073
9.497 B-Pinen 2.313
9.657 myrcene 0.146
9.727 3-carene 0.640
10.275 a-terpinene 1.212
10.439 1,8 cineole (eucalyptol) 2.452
11.018 B-ocimene 0.721
11.183 u-terpinene 0.345
12.003 tetrahidro-2H-pyran 0.014
13.113 terpinolene 1.040
13.901 cyclohexanone, 5-methyl-2-(1-methylethyl)-, cis- 0.027
14.147 linalool 0.140
14.531 caryophyllene 41.455
14.959 bromil acetate 0.034
15.027 terpinen-4-ol 0.095
15.287 citronellol 0.423
15.696 N,N-dimethyl acetamid 0.363
16.173 Estragole 0.327
16.239 a-terpineol 0.137
16.331 camphene 0.808
16.484 myrtenol 0.108
16.599 nerol 0.124
16.873 geraniol 0.108
16.983 camphor 0.028
17.239 citronellyl butyrate 0.040
18.199 geranyl oleate 0.143
19.597 neryl acetate 0.055
19.929 citronellyl tiglate 0.425
20.241 geranyl acetate 0.020

Satureja macrantha C. A. Mey. At least 0.014% tetrahydro-2H-pyran and 41.455%
caryophyllene, vitamins C and E were present in large mint varieties. An excess of caryophyllene
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makes the body and immune system strengthen. At the same time, this substance makes the body
resistant to disease.

Satureja hortensis L. Fragrant (Garden) field mint — is an annual plant, a species of the genus
Satureja L. (Figure 2).

e

Figure 1. Satureja macrantha C. A. Mey. Figure 2. Satureja hortensis L.

It grows on dry gravelly and stony slopes and rocks. It is grown for decorative purposes in
gardens and gardens. It is 10-15 cm long, with a thin root, flat, almost cylindrical shape. The stem is
15-30 cm long, including the leaf, and is branched from the base. The branches consist of short and
stiff hairs. The leaves are linear or lanceolate, 1.5-2.5 cm long. Wreath-shaped flowers are purple,
light purple or pink in color. The fruit is a nut, naked and egg-shaped [9].

Blooms in July-October. Vegetable oil contains tannins and resins. The composition of
essential oils varies with plant growth. During the maximum collection, the essential oil has a
pungent odor reminiscent of the smell of thyme and is a light-yellow liquid. The oil contains 30-
42% hydrocarbons, n-symols and up to 40% triterpene hydrocarbons. This plant has a strong
aroma, pleasant taste and spice. Fresh and dried leaves are used as a spice for pickling cucumbers
and tomatoes, seasoning for food.

This plant is used in the preparation of legumes, mushrooms (except champignons), meat and
potato salads, boiled fish, fried herring, soups, mayonnaise, minced meat, steaks, meatballs,
sausages, fried potatoes, stews, cheeses, croutons and salted biscuits.

In the pharmaceutical industry, it is mainly used for the production of oils, medicinal teas and
tinctures. In clinical studies, mountain mint is also used as an astringent for gastrointestinal
diseases, as a strengthening bath for stomach cramps. In Bulgarian folk medicine, the ore is used as
a diuretic, diaphoretic, remedy for tachycardia, migraine, appetite suppressant, antiseptic,
bactericidal and antispasmodic.

The results of the chromatographic analysis of Satureja hortensis L. — aromatic (garden)
species of wild mint are shown in the following Table 2.
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Table 2
RESULTS OF CHROMATOGRAPHY OF Satureja hortensis SPECIES
Time, minutes Detected component Area, %
6.746 a-Pinen 0.098
7.433 B-Pinen 2.313
8.721 sabinene 0.074
10.854 carene 3 0.411
10.888 a-terpinene 0.036
11.045 1,8 cineole (eucalyptol) 0.281
13.557 u-terpinene 0.389
13.822 tetrahidro-2H-pyran 0.020
14.765 terpinolene 0.073
14.876 cyclohexanone, 5-methyl-2-(1-methylethyl)-, cis- 0.041
15.011 caryophyllene 6.797
15.098 terpinen-4-ol 0.073
15.324 bromil acetate 0.330
16.233 citronellol 0.070
16.367 Estragole 0.241
16.429 camphene 0.223
16.588 myrtenol 0.300
16.744 nerol 0.333
17.088 geraniol 0.260
17.564 camphor 0.035
18.362 citronellyl butyrate 0.014
19.777 a-terpinyl acetate 0.116
19.843 geranyl oleate 0.026
20.888 neryl acetate 0.009
20.991 citronellyl tiglate 0.007
20.998 cedrol 0.093
20.998 2-phenil ethyl tiglate 0.204

According to the results of the analysis of Satureja hortensis L. — Wild aromatic (garden)
mint contains not less than 0.007% citronellyl tiglate and not more than 6.797% caryophyllene. The
abundance of this substance helps to strengthen the body’s immunity and makes the body more
resistant to disease.

In folk medicine, the infusion is used for fever, diseases of the liver, stomach and spleen
(splenomegaly). Freshly squeezed juice mixed with alcohol is used for insomnia, as an antifungal,
antibacterial and healing method. In Central Asian folk medicine, an infusion of flowers is used for
ulcerative colitis, haemorrhoids, inflammatory processes in the appendix (appendicitis), bad breath,
epilepsy and a number of other diseases. Prolonged use of this plant can cause anemia. Overdose
causes hallucinations, nausea, vomiting and intestinal disorders. Mint mountain large is used for the
prevention and treatment of varroatosis of bees. Both species are grown as ornamental garden
plants. Both species enrich the atmosphere with oxygen, and all their organs are used in different
forms in the treatment of various diseases [4, 7, 9].

Results

1. Satureja macrantha C. A. Mey. — At least 0.014% of tetrahydro-2H-pyran and not more

than 41.455% of caryophyllene, vitamins C and E were found in varieties of large mint.
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2. Satureja hortensis L. — Fragrant (garden) wild mint contains not less than 0.007%
citronellyl tiglate and not more than 6.797% caryophyllene. Caryophyllene, which is abundant in
both types, strengthens the immune system. Thus, it makes the body resistant to diseases.

3. In folk medicine, the infusion is used for fever, diseases of the liver, stomach and spleen,
fresh juice is used for insomnia, as an antifungal, antibacterial and healing remedy. It is used for
inflammatory bowel disease (appendicitis), bad breath and epilepsy.

4. Both species are grown for decorative purposes.
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TAXONOMIC ANALYSIS OF THE Cirsium Mill. GENUS
IN FLORA OF AZERBAIJAN

O©Fatdayeva A., Institute of Botany Ministry of Science and Education Republic
of Azerbaijan, Baku, Azerbaijan, ayten.fetdayeva@mail.ru

TAKCOHOMWYECKHWM AHAJINA3 POJIA Cirsium Mill.
BO ®JIOPE ABEPBAMIKAHA

O©®amoaesa A. X., Uncmumym 6omanuxu Munucmepcmea HayKu u 00pazo8anus
Aszepbatioscanckou Pecnyonuxu, e. baxy, Azepboatioscan, ayten.fetdayeva@mail.ru

Abstract. The main goal was a systematic analysis of the Cirsium Mill. genus (Asteraceae) in
flora of Azerbaijan. Floristic-systematic, comparatively morphological, ecological and other
methods were used. In addition, materials stored in the Herbarium Fund of the Botanical Institute of
Ministry of Science and Education, Republic of Azerbaijan were studied related to this genus. As a
result of the research, it was established that 31 species of the genus Cirsium Mill. are widespread
in the flora of Azerbaijan.

Annomayus. 1lpoBeneH cucremarnyeckuii ananus poaa Cirsium Mill. (Asteraceae) Bo iope
AszepOaiikana. Hcnonp3oBanuck (IIOPUCTHYECKU-CUCTEMATHYECKHIE, CPaBHUTEIBHO-
Mopdotoruueckue, SKOJOrHIeCKUe U Ipyrue MeTonbl. Kpome Toro, ObUIM M3ydeHbI OTHOCSIIUECS K
3TOMY pOAYy Marepuaibl, XpaHsmmecs B IepbapHoMm ¢oHme bBoTraHWYeCKOro HMHCTUTYTA
MuHHCcTEpCTBa HAYKH U 00pa3oBaHus A3epOaiipkaHckoil PecryOnmku. B pesynbrare npoBeaeHHBIX
WCCIIEIOBAaHU YCTaHOBIIEHO, YTO BO (piope AzepOaiimkana pacunpoctpaneH 31 Bun poma Cirsium
Mill.

Keywords: Cirsium, systematic analysis, flora.
Knrouesvle cnosa: 6onak, cucTeMaTH4eCKU aHanus, (aopa.

Asteraceae represented by about 1,300 genera (20,000 species) in worldwide. In flora of
Azerbaijan this family represented by 125 genera belonging to 584 species. Representatives of the
family, in terms of life forms, are herbs, subshrubs, shrubs, sometimes trees. In temperate climates,
members of this family are primarily perennial herbs and shrubs.

Cirsium Mill., numbering 250-300 perennial, biennial or annual species in Eurasia and North
America. This genus are members of the Cardueae tribe, one of the largest tribes in Asteraceae. The
name of Cirsium comes from the Greek “khirsos” (swollen vein) which given for the medicinal use
of plants of this genus.

The first study of this genus was carried out in out in Prodromus Sytematis Naturalis by
Candolle (1838). In Flora of Orientalis the species (74) of this genus was divided into 4 sections by
E. Boisser (1875). In addition, 32 species (C. elodes M. Bieb., C. incanum (S. G. Gmel.) Fisch., C.
szovitsii (K. Koch) Boiss., Cirsium tomentosum C. A. Mey., C. cosmelii (Ad) Petr., C. lappaceum
(M. Bieb.) Fisch.), C. anatolicum (Petr.) Petr. ex Grossh., C. congestum Fisch. & C. A. Mey. ex
DC., C. bracteosum DC., C. ciliatum (Murray) Moench, C. echinus (M. Bieb.) Hand.-Mazz., C.
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hygrophilum Boiss., C. macrobotrys (K. Koch) Boiss., C. osseticum (Adams) Petr., C.
schelkownikowii Petr., C. strigosum (M. Bieb.) Fisch., 1812, C. subinerme Fisch. & C. A. Mey., C.
vulgare (Savi) Ten., C. aduncum Fisch. & C. A. Mey. ex DC., C. arvense var. horridum Wimm. &
Grab.) were given by A. L. Charadze (1961) in Flora of Azerbaijan and 31 species were given by A.
M. Asgarov (2016) Flora of Azerbaijan (Table).

Table
Herbarium Fund of the Institute of Botany of the Flora of Synopsis flora  A. M. Asgarov
Ministry of Science and Education, Republic of Azerbaijan of the Caucasus Flora of
Azerbaijan V. 8, 1961 V. 3(2), 2012 Azerbaijan
2016
C. aduncum Fisch. & C. A. Mey. ex DC. + + +
C. alatum (S. G. Gmel.) Bobrov (= C. elodes M. C. elodes - -
Bieb.)
C. arvense (L.) Scop. (= C. incanum (S. G. Gmel.) C. incanum + +
Fisch.)
C. arvense (L.) Scop. (= C. arvense var. mite Wimm. - - -
& Grab.)
C. arvense (L.) Scop. (= C. arvense var. + - -
horridum Wimm. & Grab.)
C. bracteosum DC. + + +
C. canum (L.) All. — + _
C. ciliatum (Murray) Moench + + +
C. ciliatum (Murray) Moench (= C. szovitsii (K. C. szovitsii C. szovitsii C. szovitsii
Koch) Boiss.)
C. echinus (M. Bieb.) Hand.-Mazz. + + +

C. isophyllum (Petr.) Grossh. (= C. horridum - -
(Adams) Petr. var. hypopolia Trautv.)

C. isophyllum (Petr.) Grossh. (= Cirsium tomentosum C. tomentosum  C. tomentosum  C. tomentosum
C. A. Mey.)

C. hygrophilum Boiss. + + +

C. kosmelii (Adams) Fisch. ex Hohen. (= C. cosmelii  C. cosmelii C. cosmelii C. cosmelii
(Ad) Petr.)

C. leucocephalum subsp. penicillatum (K. Koch) C. lappaceum C. lappaceum C. lappaceum

Greuter (= C. lappaceum (M. Bieb.) Fisch.)

C. leucocephalum (Willd.) Spreng. (= C. anatolicum  C. anatolicum C. anatolicum C. anatolicum
(Petr.) Petr. ex Grossh.)

C. macrobotrys (K. Koch) Boiss. + + +
C. obvallatum (M. Bieb.) Fisch. + +
C. osseticum (Adams) Petr. + + +
C. schelkownikowii Petr. + + +
C. sorocephalum Fisch. & C. A. Mey. (= C. C. congestum + +
congestum Fisch. & C. A. Mey. ex DC.)

C. strigosum (M. Bieb.) Fisch., 1812 + +
C. subinerme Fisch. & C. A. Mey. + + +
C. vulgare (Savi) Ten. +

In flora of Azerbaijan the genus of Cirsium is commonly known as the ‘gangal’. These
species grow in different regions of the country and contain several geographical populations with
great morphological and genetic variability. Cirsium (gangal) are one of the most taxonomically
challenging groups of Asteraceae family in Azerbaijan. These taxonomic difficulties have been
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hypothesized to be the result of limited morphological differentiation, incipient speciation among
taxa. Classification of the genus Cirsium Mill. according to the angiosperm phylogenetic groups
(APG IV):

Regnum Plantae
Division Tracheophyta
Class Magnoliopsida
Ordo Asterales
Superordo Asteranae
Familia Asteraceae
Tribe Cardueae
Genus Cirsium Mill.

Cirsium Mill. Stems are erect, tall, branched. The leaves are glabrous or pubescent, usually
covered with small spines or bristles on top. Flowers hermaphrodite, bisexual or unisexual, red,
purple, pink, sometimes yellowish or almost white. The corolla is tubular-funnel-shaped, straight,
deeply five-incised or dissected into five narrow segments. Stamens with pubescent filaments.
Achenes obovoid-oblong, smooth, glabrous. Pappus plumose, usually deciduous bristles. Blooms in
July-September. In the different botanical-geographical regions of Azerbaijan (mainly Guba,
Shabran, Nakhchivan), this genus can be found from lowland to high-mountain zones, open forests,
wet, damp places, river valleys and meadows.

Material and Methods
Plant materials were collected (2021-2022), during expeditions to the different regions of
Azerbaijan. Also, the herbarium specimens stored in the Herbarium fond of the Institute of Botany,
Ministry of Science and Education Republic of Azerbaijan were used in this study. Classic
comparative morphological methods were used for identification of species [1-7].

Result and Discussion

When checking herbarium specimens in the Herbarium Fund of the Institute of Botany,
Ministry of Science and Education Republic of Azerbaijan, it was established that there are 282
herbarium specimens of 20 species (C. aduncum Fisch. & C. A. Mey. ex DC., C. alatum (S. G.
Gmel.) Bobrov (= C. elodes M. Bieb.), C. arvense (L.) Scop. (= C. incanum (S. G. Gmel.) Fisch.),
C. bracteosum DC., C. canum (L.) All., C. ciliatum (Murray) Moench, C. ciliatum (Murray)
Moench (= C. szovitsii (K. Koch) Boiss.), C. echinus (M. Bieb.) Hand.-Mazz., C. isophyllum (Petr.)
Grossh. (= C. horridum (Adams) Petr. var. hypopolia Trautv.), C. isophyllum (Petr.) Grossh.
(= Cirsium tomentosum C. A. Mey.), C. hygrophilum Boiss., C. kosmelii (Adams) Fisch. ex Hohen.
(= C. cosmelii (Ad) Petr.), C. leucocephalum (Willd.) Spreng. (= C. anatolicum (Petr.) Petr. ex
Grossh.), C. macrobotrys (K. Koch) Boiss., C. macrocephalum C. A. Mey., C. obvallatum (M.
Bieb.) Fisch., C. osseticum (Adams) Petr., C. schelkownikowii Petr., C. sorocephalum Fisch. & C.
A. Mey., C. strigosum (M. Bieb.) Fisch., 1812, C. subinerme Fisch. & C. A. Mey., C. vulgare (Savi)
Ten., 1 subspecies — C. leucocephalum subsp. penicillatum (K. Koch) Greuter of this genus. Some
of these species, which described in the 8th volume of the “Flora of Azerbaijan™ are currently
synonymized based on the results of modern research (www.worldfloraonline.org, www.ipni.org,
www.emplantbase. org):
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C. alatum (S. G. Gmel.) Bobrov (= C. elodes M. Bieb.);

C. arvense (L.) Scop. (= C. incanum (S. G. Gmel.) Fisch.);

C. arvense (L.) Scop. (= C. arvense var. mite Wimm. & Grab.);

C. ciliatum (Murray) Moench (= C. szovitsii (K. Koch) Boiss.);

C. isophyllum (Petr.) Grossh. (= C. horridum (Adams) Petr. var. hypopolia Trautv.);

C. isophyllum (Petr.) Grossh. (= Cirsium tomentosum C. A. Mey.);

C. kosmelii (Adams) Fisch. ex Hohen. (= C. cosmelii (Ad) Petr.);

C. leucocephalum subsp. penicillatum (K. Koch) Greuter (= C. lappaceum (M. Bieb.) Fisch.);
C. leucocephalum (Willd.) Spreng. (= C. anatolicum (Petr.) Petr. ex Grossh.);

C. sorocephalum Fisch. & C. A. Mey. (= C. congestum Fisch. & C. A. Mey. ex DC.).

Cirsium Mill. (gangal) is widely used in both folk and traditional medicine as a plant that
improves liver function and cleanses it. In addition, Cirsium cleanses the body of harmful
substances and toxins, removes excess fluid, accelerates the breakdown of fats, and reduces
appetite. This plant is used as a remedy for heart disease, joint disease, atherosclerosis, hepatitis,
cholelithiasis, cholecystitis, colitis, haemorrhoids, gastric ulcer, skin diseases (such as psoriasis,
eczema, acne), gynecological diseases, otitis, rectal fissures. An infusion, oil, and healing powder
are prepared from Cirsium Mill. which are used for various skin wounds, burns and rectal fissures.

In addition, thistles are sources of food for bumblebees, hawk moths, flies, beetles, butterflies,
and even hummingbirds. Thistles also provide important nesting resources for cavity — nesting
bees, and their seeds are sources of food for songbirds and small mammals.

References:

1. Karyagin, L. . (1961). Flora Azerbaidzhana. Baku, 175-617. (in Russian).

2. Komarov, V. L. (1961). Flora SSSR. Leningrad. (in Russian).

3. Werner, K. (1976). Cirsium. Flora Europaea, 4, 232-242.

4. Bondarenko, S. V., Byalt, V. V., & Vasil'eva, [. M. (2012). Konspekt flory Kavkaza. St.
Petersburg. (in Russian).

5. Askerov, A. M. (2016). Flora Azerbaidzhana. Baku, 374-375. (in Azerbaijani).

6. Melahat, O., Hayirlioglu-Ayaz, S., & Inceer, H. (2008). Chromosome counts of some
Cirsium  (Asteraceae, Cardueae) taxa from Turkey. Caryologia, 61(4), 375-382.
https://doi.org/10.1080/00087114.2008.10589649

7. Yildiz, B., Arabaci, T., & Dirmenci, T. (2013). Two new species of Cirsium (Asteraceae)
and notes on allies from Turkey. Turkish Journal of Botany, 37(6), 1045-1054.
https://doi.org/10.3906/bot-1301-4

Cnucok numepamypul:

1. Kapsarun U. 1. ®@nopa Azepbaiixana. baky, T. 8. 1961. C. 175-617.

2. Komapos B. JI. ®nopa CCCP. JI., T. 26. 1961. 938 c.

3. Werner K. Cirsium // Flora Europaea. 1976. V. 4. P. 232-242.2.

4. bonnapenxo C. B., bsanr B. B., BacunseBa 1. M. Koncniext ¢opsr KaBkaza. T. 3 (2): B3 T.
CII6; M. ToBapumectBo Hayunbx u3nanuiit KMK, 2012. 630 c.

5. 9sgarov A. M. Azarbaycan Florasi. Baki: TEAS Press, 2016. s.374-375

6. Melahat O., Hayirlioglu-Ayaz S., Inceer H. Chromosome counts of some Cirsium
(Asteraceae, Cardueae) taxa from Turkey // Caryologia. 2008. V. 61. Ne4. P. 375-382.
https://doi.org/10.1080/00087114.2008.10589649

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 30



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne6. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/103

7. Yildiz B., Arabaci T., Dirmenci T. Two new species of Cirsium (Asteraceae) and notes on
allies from Turkey // Turkish Journal of Botany. 2013. V. 37. Ne6. P. 1045-1054.
https://doi.org/10.3906/bot-1301-4

Paboma nocmynuna Ipunsama k nyoauxayuu
6 peoaxyuro 07.05.2024 2. 14.05.2024 2.

Ccolnka 0ns yumupo8anusi:
Fatdayeva A. Taxonomic Analysis of the Cirsium Mill. Genus in Flora of Azerbaijan //
bromerens Hayku u mpaktukd. 2024. T. 10. Ne6. C. 27-31. https://doi.org/10.33619/2414-

2948/103/03
Cite as (APA):

Fatdayeva A. (2024). Taxonomic Analysis of the Cirsium Mill. Genus in Flora of Azerbaijan.
Bulletin of Science and Practice, 10(6), 27-31. https://doi.org/10.33619/2414-2948/103/03

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 31



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne6. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/103

VK 561 https://doi.org/10.33619/2414-2948/103/04
AGRIS F02

3THOPAPMAKOJOIMYECKHUE CBOMCTBA HEKOTOPBIX PACTEHUM
CEMEMNCTBA Asteraceae, PACIIPOSZTPAHEHHI)IX
HA TEPPUTOPUU ABEPBAUIKAHA

©I'ypoanosa JI. 3., kano. b6uon. nayk, Azepoatiodicanckutl 20Cy0apCcmeeHublil adepapHbiil
yHusepcumem, 2. I anooica, Azepbatiodcan, lala.qurbanova78@list.ru

ETHNOPHARMACOLOGICAL PROPERTIES OF SOME PLANTS
OF THE Asteraceae FAMILY WHICH ARE DISTRIBUTED
IN THE TERRITORY OF AZERBAIJAN

©Gurbanova L., Ph.D., Azerbaijan State Agricultural University,
Ganja, Azerbaijan, lala.qurbanova78@list.ru

Annomayus. TlpuBenensl cBeaeHuss 00 3THO(GAPMAKOIOTUYECKUX W MHUIIEBBIX CBOHCTBaX
HEKOTOPBIX pacTEHUW cemeicTBa Asteraceae, pacHpoCTpaHEHHBIX B A3sepOaifjpkaHe W IIHPOKO
HCIIOJIb3YCMBIX B HapOIIHOI\/JI MEIUITUHCE. XOTs dTHUYECKUE 3HAHUS nepcaaroTcsa M3 IIOKOJICHUSA B
MOKOJIEHHEe, HeKoTopas uH(popMaius 3a0bIBaeTcs, e€ciu He JoKyMeHTHpyercsa. llostomy Mbl
MOCTaBWJIM Tepell co0Oi 1enb U3y4yUTh pacTeHUs cemeiicTBa Asteraceae, a Takxke UX
UCTOJIB30BaHNE B 3THO(ApPMaKOJIOrHU. YTOYHEHBI OpraHbl W (a3bl pPaCTCHUH, HCHOIB3YEeMBIX B
KaueCTBE JIEKAPCTBEHHBIX CPEACTB, OMNPEIEIEHO MX IMUTATEJIbHOE 3HAYCHHE. YCTaHOBJIEHO, YTO
Mpe/ICTaBUTENe ceMeiicTBa MPUHUMAIOT B MUIIY Kak B CHIPOM, TaK U B IPUTOTOBICHHOM BUJIE.
JlexapcTBeHHasi IGHHOCTh pa3iuyHa. Bunabl cemeiicTBa Asteraceae B OCHOBHOM HCIONB3YIOTCS MIPH
nuabere, WHQEKIMOHHBIX 3a00JIEBaHUAX, a TakKe KaK OTXapKHUBAIOIICE, JKEITUYETOHHOE,
IIPOTUBOPAKOBOE CPECTBO.

Abstract. The article provides information about the ethnopharmacological and nutritional
properties of some plants of the Asteraceae family, common in Azerbaijan and widely used in folk
medicine. Although ethnic knowledge is passed down from generation to generation, some
information is forgotten if not documented. Therefore, we set ourselves the goal of studying plants
of the Asteraceae family, as well as their use in ethnopharmacology. The organs and phases of plants
used as medicines have been clarified, and their nutritional value has been determined. It has been
established that members of the family are eaten both raw and cooked. Medicinal value varies.
Species of the Asteraceae family are mainly used for diabetes, infectious diseases, and also as an
expectorant, choleretic, and anticancer agent.

Knrouesvie cnosa: 3 THOOOTaHNYECKUE HCCIEN0BaHUs, HAPOIHAS MEIULIMHA, (PUTOTEpausl.

Keywords: ethnobotanical research, traditional medicine, herbal medicine.

JleyueOHbIE CBOMCTBA pacTEHUI M3BECTHBI JIIOJSM C JaBHUX BpeMeH. M cronb30Baanch ThICAYU
BUJIOB TpaB, LIBETOB, KOpHEW pacTeHuil, oBoued u ¢pykroB. MccienoBaHus B JeKapCTBEHHBIX
CBOMCTB MpPOBOIATCS B AzepOaiijykaHe y)Ke MHOTO JIET M IPOAOIDKAIOTCA B HacTosllee Bpems [2—4].

B kaxmoil MecTHOCTM 3HaXapW M BpauyM Jeywsiu Jioaed ¢utorepanueil. Eciu B cpeaHeBekoBoit
azepOailPKaHCKOW MEIUIIMHE HMCIOoJb30Basioch 387 BUIOB pacTeHui [1], TO, K COXaJICHHUIO, B
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COBpeMEeHHOM azepOaiikanckoi MenuuuHe 252 u3 Hux (69%) He BOILIU B (papMaKoIiero, U TOJIbKO
135 BUIOB UCHONB3YIOTCA B KauecTBe O(UIIMAIBHBIX JICKAPCTBEHHBIX pacTeHuid. Dmopa
Azepbaiikana HacuuthiBaer 200 cemeiictB, 1100 pomoB, 5000 BumoB pactenwmii, no 500 u3
KOTOPBIX B HACTOSAIIEE BPEMsI UCIIOJIb3YIOTCS B HApOAHOU MenuinHe. OHAKO O HEKOTOPBIX U3 ATUX
pactenuii nHGoOpMaIUs B HAYYHBIX UCTOYHUKAX OTCYTCTBYeT. [Ipu3HaHue v MCIoib30BaHUE TAKHX
HATYpaJbHBIX JIEKAPCTB JIIOABMH YCIEUIHO BBIAEP)KAIM HCIBITAHUE BPEMEHEM M HE MOTepsuin
CBOET0 3HAYCHMS JJaKe B CETOMHALIHUNA BEK HAy4YHO-TEXHUYECKOIrO Iporpecca. B HoBelilee BpeMs
HAaMU JIOKyMEHTHUPOBAaHbI W ONYOJMKOBAHBI TPYAbl HAPOMHON MEAWIIMHBI, JTaHBI CBEICHUS O
3HAYEHUHU PACIIPOCTPAaHEHHUS HEKOTOPBIX JICKAPCTBEHHBIX pacTeHUH B Hamel duope [5, 6].

CemelicTBo Asteraceae JOMUHHUPYET HaJ APYTUMHU CEMEUCTBAMU IO YMCIY BUJIOB Ha 3eMUl€.
Ha 3emne pacnpoctpaneno no 1200 pomoB u 24000 BumoB 3Toro cemeiictBa. OT MHOTHX
JICKOPATUBHBIX BHJIOB, BBHIPAIIMBACMBIX B TEIUIMIAX, MOJy4YeHBI THOpUIBI, Onaromaps uemy
CEMEICTBO JOMHHHMPYET CpEAM IBETKOBBIX pPACTEHUH IO 4YuCIy BHAOB u TuOpuaoB. B
AzepOaiixane HacUUThIBaeTcs 10 650 BUAOB 3TOT0 CEMENCTBA, IpeIcTaBlIeHHBIX B 117 ponax.

Asteraceae  — OZHO W3 KPYNHEMIIMX CEMEWCTB CpEIM LIBETKOBBIX PAaCTCHUH,
pacpoCTpaHEHHBIX BO BCEX KIMMATHYECKHX 30Hax. [lo »u3HEHHBIM (popmMam mpencTaBUTEISIMU
ceMeiiCcTBa SABISIOTCA TPaBbl, MOTYKYCTApPHUKH, KYCTApHUKH, WHOTIA JIMAHBI, peXe NepeBbsi. Bce
OHM HMMEIOT OO0IIMe XapakTepHble 3HaKu. Cpelu STUX XapaKTepHBIX 3HAKOB MOXKHO OTMETUTh
rpynmny KOp3WHOYHBIX IBeTOB. CemeHa JMIIeHBI SHocnepma. s HUX XapaKTepHbl HaJIU4He
MOJIOYHBIX TPOTOKOB W BEIIECTBA MHYJIMHA, OYEHb YaCTO BCTpPEUAETCs amOMHKCHUC. 13 BUIOB,
MPUHAUJISKAIINX K PA3HBIM pOJaM CEMEICTBA, ITUPOKO UCIIONB3YIOTCS MECTHBIM HACEICHUEM KaK B
MUIY, TaK U B Ka4eCTBE JICKAPCTBEHHOro cpeactBa. Llemp Hacrosimiedt paboOThl MOCBSIIECHA
M3YYCHUIO BHUOB, UCIOJIB3YEMBIX B Ka4€CTBE OBOIICH M MPOIYKTOB MUTAHUA, a TAKXKE UX POJb B
3THO(APMAKOIOTHH.

Mamepuan u memoouxa

B 2023-2024 rogax 3THOO0TaHMYECKOE U3YUYE€HUE PACTEHUM IIPOBOIMIOCH KIACCUUECKUMU U
COBpEMEHHBIMU MeToJaMH. B Xoze mpoBeNeHHBIX IKCHEeIUIil ObU10 0ToOpaHo A0 50 mPUPOTHBIX
MOMYISAUMKA TpeacTaBuTeNell cemeiicTBa Asteraceae, M3y4eHbl (UTOILIEHO3BI apeanoB PACTEHUH,
M3Yy4eHBI MpaBuUiia cOOpa M UCIOJIb30BAHUS B JICUEOHBIX IENSIX, MMPOBEICHA PECypCcHas oleHKa [8].
[Ipu cbope nnst NeKapCTBEHHBIX W MHIIEBBIX IIEJIEH WM3Y4YEHBI KU3HEHHBbIC (OPMBI PACTCHHUHN H
yTouHeHbl (a3el pacTeHuil. VccnemoBarenbckass paboTa NPOBOAMIACE Ha OCHOBE paHee
MONy4YEHHBIX AITHOOOTAHMYECKUX MarepuanoB. Marepuan coOpaH B pa3HBIX PperuoHax
AzepOaiimxaHa.

[ToneBble wuccnenoBaHUS W M3BICKAHHUS MPOBOAWIMCH B pailoHax Maioro Kaskasa
(Arcradunckuii, [lamkecanckuii, ['epanOoiickuii, leiirenbckuii, ['emaGeiickuii, Illamkupckui,
lNazaxckuit, Camyxckuii, ToBysckuii, Hadramanckuii, EBnaxckuii) u bonbsmoro KaBkazckoro
(3araransckuit, [lamaxunckuii, 'abanunckuii, llleknnckuii) Ha Tepputopun Azepoaiixana, OblIN
3a(UKCUPOBAHBI STHOOMOIOTUUECKHUE B3TIISAIBI.

COop maHHBIX OCYIIECTBIUICA B (opMe JHUYHBIX Oecel C TPEACTaBUTENSMU CTapIIero
MTOKOJICHHS, XOPOIIO BIAJCIONUMU METOJaMH HApOJHON MEIUIIMHBI. DTHOOOTAaHUYECKHE METOIBI
WCCTIEIOBAHMS: TIOJieBasi dTHOrpadus; HAOIIOIEHUE; PacCleOBaHE; Te0/Ie3Us; HHTEPBBIO; METO/
OCTAaTKOB; CPAaBHUTEIIbHO-UCTOPUUECKHUI METOJ]; KOMITOHEHTHBIN aHaJIU3 U T. JI. METOJBI [7].

s monydeHuss WHGOPMAIMU O MECTHBIX JIEKAPCTBEHHBIX PACTCHUSX B AAMHHHCTPAIIUU
paiioHa TIpoBeJeHA pETUCTpalysi MECTHBIX Bpauel, 3aHumaromuxcs Qurorepanueir. Cenbckoe
COOOMIECTBO TO-TIPEKHEMY 3aBUCHUT OT TPAIUIIMOHHOTO HCIOIB30BaHMSI MECTHBIX PACTECHUHN MpH
psine 3aboneBaHUM M3-3a HU3KOTO JI0XOJa U YAAJEHHOCTH METUIIMHCKUX yupexaeHui. [IpuHnmas
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3TO BO BHUMaHHe, JaHHble, cOOpaHHbIE B pa3HBIX PETHOHAX, ObUIM MPOAHAJIU3UPOBAHBI C
HCIIOJIb30BaHUEM CTAaTUCTHYECKOTO MporpaMmmMHoro odecrniedeHust SPSS Bepcuu 9.00.

HOI[C‘-II/ITBIBaJII/ICb XapaKTCPpUCTUKHU paCTeHI/Iﬁ " KOJMYCCTBO OTBCTOB, JAHHBIX CECMbAMM IIPpU
HCIIOJIb30BAHUHN TPUTIOTOBJICHHBIX H3 HUX JICKAPCTBCHHBLIX CPCACTB. C06paHHBIe JaHHBIC 6LIJII/I
YTOYHEHBI C UCIIOJIb30BaHUEM IIPOLEHTOB U cooTHoleHM. [lofcunTriBanack yacToTa HIUTUPOBAHUS
(FC) xaxxoro ucmonb30BaHHOTO BUJIA PACTEHU, cOOOIIaeMas MECTHBIMU COOOIIIECTBAMHU.

Pe3zynemamol u 0ocyscoenue

B Hactosuiee BpeMs INPUMEHEHHME JIEKApPCTBEHHBIX pPACTEHUH OCHOBAaHO HA HAaCTOJIBKO
MepeoBol M TIIyOOKOW HAaydyHOW HMH(OpMAIIMU, YTO CO3JAaCT OCHOBY JJI OBICTPOTO YCTpaHEHUS
moboro 3aboneBanusi. CerofHs crocoObl MPUMEHEHUS JIEKAPCTBEHHBIX PAaCTEHUIl MHOTOIPAaHHBIL:
COKH JIEKapCTBEHHBIX PACTEHUH, ChIpbIE CalaThl, HACTOU, KYIUHAPHS, Ma3H U T. . C UX IOMOIIBIO,
JOCTaBIIASA €HCTBHE UX OMOJOTMUYECKN aKTUBHBIX BELIECTB HEMTOCPEACTBEHHO B MECTa MPOTEKAHUS
MaTOJIOTHYECKOTO TPOLecca, MOMUMO JICYCHHS OOJBHOTO, CO3JAIOTCA YCIOBUS IS YAyYIIEHUS
3alIUTHOTO COCTOAHUA opranu3ma. Creayer OTMETHTh, 4YTO JIEKapCTBa, M3TOTOBJICHHBIE U3
pacTeHuii, HUKOT/JIa HE BBI3bIBAIOT MOOOYHBIX 3 (eKToB [8].

B xome oskcmemuiuii mpoBOOMINCH Oecelbl ¢ MECTHBIM HAacelleHHEM U U3ydaluCh
HallpaBJICHUSl MCIOJb30BAaHMs BUIOB ceMeicTBa Asteraceae B permoHax. B xozme ImpoBEenEeHHBIX
MHTEPBBIO ObUIO ompoleHo 44 yenoBeka B Bo3pacte oT 25 a0 45 ner, 77 B Bo3pacte ot 45 10 65
net, 191 B Bo3pacte oT 65 no 85 ner u 17 yenosek crapuie 85 net. Mcnosib3oBaHue pacTeHH B
KauecTBE JIEKAPCTBA W MHUIMU OBLIO TOJIYYEHO MPEUMYIIECTBEHHO OT CTapliero mnokojeHus. He
MEHee BaXHBIMU C SKOJOTMYECKOM TOYKU 3pPEHUsl SBISAIOTCA MCIIOJIBb30BAaHUE JIEKapCTBEHHBIX
pacTeHMil U CO3JaHUE JIOBEpUsl HACEJIEHUs K ITOMY METOAy JieueHus. Takum oOpazom, 4enoBek,
WCIBITABIINI Ha cebe 3HaYeHHEe PACTEHUI B JKM3HU YEJIOBEKa U UX ILieJieOHOe AeiicTBHE, HUKOTIA He
OCTaHETCs PAaBHOIYIIHBIM K TaKOMY OOTaTcTBY MPUPOABI U OyneT 6epeub ee CBOMM cepAlleM. Takum
00pa3oM, TOYHO W3yUEHBI apealibl pacrpocTpaneHus 13 BUIOB ceMelicTBa Asteraceae, orpeaeseHbl
WX TIUIIEBbIE OCOOEHHOCTH, CPOKM cOOpa M 3THO(APMAKOJIOTMUECKHE CBOMCTBA B HApOAHOU
MemuiuHe (Tabnuma).

Tabnuua
®APMAKOJIOTMYECKUE CBOMCTBA PACTEHUM Asteraceae

Haszsanue Bpems coopa Ipumenenue 6 meouyune Ilpumenenue 6
UCHOAb3YeMble nuwy
op2ambl
Echinops VI-VIII, VII-IX Hacroit Hag3eMHBIX YacTell OKa3bIBaET LBeTonoxe
sphaerocephalu  mecsiusl. Kopru, B030yskaatoree JeiCTBIE HA LHCHTPATIBHYIO
s L. LBeTonoxe, HEPBHYIO CUCTEMY.
Mop1oBHUK Ha/I3eMHbIE Oxa3bIBaeT ycroKanBarlee AeicTBHE PU KOXKHBIX
LIAPOTOJIOBBIA ~ 4YacTH pacTeHHs  3a00JICBAHUSX.
FC-8 Kopau — nipu TyGepkynese.
[Tnoap! pacteHus cofepkaT TOHU3UPYIOIIUE H
00ILIEyKPEIUISIOINE BEeIeCTBa, IPUMEHSIIOT IPU
c1a00CTH ¥ apainyax HEPBHOM CUCTEMBI,
3a00JIeBaHUSAX MIPEJICTATETFHON JKEIIE3bl.
Onopordum V-VIII 3110Ka4ecTBEHHBIE OITyXOJIH, THONHBIE paHbl, paK cajaThl, Cyll,
acanthium L. KOpHH, KOXH, TyOepKyJie3 KOXKH, TOHOPEIO. HaIHUTKA
TarapHuk MOJIOJIBIE [Ipu kxpoBOTEUEHUSX Y )KEHIIWH U yMEHBILICHUN
KOJIFOUUH moberu, MaNWUIOMHBIX OITYXOJIEH.
FC-13 BeTojoke M JIyid perynsuuu cepieyHon 1eATeNbHOCTH,
YepemKu C/aBIHMBaHUs epU(EepPUIECKUX COCYIOB,
JICTHEB TOBBIIIIEHNSI APTEPUAITLHOTO JIABJICHUS], TOHYCa
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Ha3zeanue Bpewms coopa Ipumenenue 6 meouyune Ipumenenue 6
ucnoavbsyemvle nuwy
opeanvl
TUTOCKUX MBIIIII, KaK Pa3KMKHUTEIb KPOBH.
Inula helenium  VI-IX, VIII-X  BHyTpb Kak oTXapKHBaloIee, Cymsl,
L. Kopenp, MPOTHBOBOCHATUTEIHHOE, )KEITUECTOHHOE, KOMIIOTEI,
Hepsicun cTebeb KeNyJOYHO-KHIIIEYHOE, TIPU caxapHoM JuadeTe, xKene
BBICOKUIA peBMaTu3Me 1 300HBIX 3200JI€BaHUSIX B BHJIE HACTOS
FC-35 U 3KcTpakTa. [Ipu 3a)XKuBIeHUN HAPYKHBIX U
THOWHBIX paH. UpesMepHoe ynoTpeOaeHre BEI3bIBAET
TOILITHOTY.
Achillea V-IX OTBap ¥ NpO3pavHbIA IKCTPAKT MPUHUMAIOT BHYTps  JIMCThs B
millefolium L. Hanzemnusie MPY MECTHBIX ¥ MAaTOYHBIX KPOBOTCUCHHSX. BOMHBIA  canar, CyIbl.
THICAYENUCTHA ~ YaCTH PACTCHHS  HACTOM YBEIUYMBACT KOJMYECTBO TPOMOOITUTOR B U3
K KpoBH. B HapoHOU MeauLIMHE BOIHBIA HACTOU BBICYIIIEHHBIX
OOBIKHOBEHHBIN HA3HAYAIOT MPH KeTYA0YHO-KUIIEYHBIX JIUCTHEB —
FC-46 3a00JICBaHUSX, KOJUTAX, COCYA0PACIIAPSIONIHX, apoMaTHbIC
BOCIIAINTENBHBIX PaHaX, BOCIIAJICHUAX HaIUTKY.
MOYETOYHUKOB U TIOYEK.
Carduus KOpHH, 310Ka4YeCTBEHHBIE OMYXOJIH, THOMHBIC PaHbl, PaKk Momnoasie
thoermeri MOJIOJTBIE KOKH, TyOepKyJie3 KOXH. crebu,
Weinm. nooerw, YepeIKu
Yepronosox LIBETOJIOKE JINCTHEB B
Tepmepa cajarax,
FC-9 cymax,
HAIHTKaX.
Tragopogon Cobupatot O0JramaeT MOYETOHHBIM M aHTHCEITHYCCKIM Kopsn,
graminifolius paHHell BeCHOW.  jaeicTBHEeM. [Ipu KOXKHBIX 3a00JICBaHUSIX, JIMCThAL.
DC. Hcnone3yroT B 3aKUBJICHHM paH. Jleunau TyOepKyJsie3 JIETKUX.
Ko3nobopomHu  OCHOBHOM
K HaJI3eMHbBIC
3JIAKOJIMCTHBIA ~ 4acTH.
FC-44
Centaurea V-VI OtBap okaszbIBaeT BsuKyulee nerctue. [lpu neuennn Monoasie
behen L. Mononasie HEpBHBIX 3a00JIeBaHUI. mo0eru B
Bacwuiiek 6exen  moberu caJaThl.
FC-7
Cichorium V-VIII OTBap W 3KCTpaKT I yJIydlleHHs nuieBapeHus, Canart.
intybus L. JIMcThsl ¥ KOPHU  SI3BEHHOM 0oJie3Hn KenmysKa, ractpura, 3aMeHseT
Hukopuit SHTEPOKOJIUTA,  LUppO3a  IICUEHHW, XOJIAaHTHUTa, Kode.
OOBIKHOBEHHBIN rernaTiTa, KaMHEH B )KEeTYHOM My3bIpe, PaxuTa.
FC-38
Scorzonera IV-VilI Ma3pl0 U3 KOpHS JICUWJIM 3MEUHblE YKYyChl., I3 1uCThEB U
laciniata L. Hanzemubie u [TookuTENbHO BIIMAET HA YKPEIUICHUE KOPHEH KOPHEIUIONOB
Koszernery MO/I3EMHBIC 3y0OOB M OCTAHOBKY KPOBOTCUYCHHUSI. caJiaThl U
paspesHoit 4acTu CYTIBL.
FC-16
Tussilago -1V u V-VI Conepxur MPOTHBOKAIILIEBEIE, BsOKyIIue, Modozble
farfara L. Jluctes M TIOTOTOHHBIE U MOYETOHHBIE BellecTBa. [[puMeHsieTcss JIHUCThSL.
Marp-u-mMauexa IBETKH MpH  JIEYEHUH OCTPhIX 3a00NeBaHMN  BEPXHHX
FC-29 OBIXaTeNBHBIX ~ HyTel ©  rpumma.  SIBuseTcs
BBICOKOKaYECTBEHHBIM OTXAPKUBAIOIIUM CPEACTBOM.
Cyxue JHCThS KIYT H  BIBIXalOT OOJbHEIE,
CTpa/IAI0IINE TIOXMENIbEM H CYXHUM KalllJIeM.
Artemisia Hanzemnubie Boanbiit HacTo pactenust yiaydinaeT nuuieBapenue s
vulgaris L. 4acTH W mpenoTBpamiaer  Mereopu3M. llBeTkm  ero apomaruszaunu
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Haszeanue Bpems coopa Tlpumenenue 8 meouyune Ilpumenenue 6
ucnonv3yemvle nuugy
op2aHbl
[ombrab MPUHAMAIOT €  MeIOM H  caxapoM  Kak u Omon
O0OBIKHOBEHHAS MIPOTHBOTEIBMUHTHOE CPEIACTBO TIp OOprOEe ¢ HAIUTKH.
FC-25 ackapuio3oM. Bce cpenctBa crneayeT NpUHUMATH
Tepes1 e101.
Arctium lappa  VII-VIII Hcronb3yloT KOpeHb, HMHOTA JHCThS W IUIOABI  IIpH
L. Momnomsie pacreHusi. B HapojgHOW MeauIMHE HACTOM M H3MEJIbYCHUU
Jlomyx KOpHHU 9KCTPAKThl M3 TOPOIIKAa KOPHS TPHMEHSIOT Kak KOpHEeH C
00JIBIIOM MOYETOHHOE CPEJICTBO, JJIsl CHIDKEHUS TEMIEPaTyphl, KHUCIIBIM
FC-19 JUIS PacTBOPEHHS KaMHEH B TIOYKaX, JJIS JICUEHHS MOJIOKOM,
TyOepKyne3a W KOXHBIX 3a0oneBaHuil. ['HOWHBIE IIaBENeM H
PAaHBI, JKENTYXY, Pa3IMYHbIe OMYXOJIU JieyaT 30JI0TOH  YKCYycOM
TPUBOH, BOJSHUCTHIMHI HACTOSIMH U3 CBEXKUX JTUCTHEB HMHYIIUH
pacTeHwsL. MpeBpariaeTcs
B caxap. B
KadecTBe
camara, B
Oopi.
Taraxacum Momnonasie s MOBBIIICHUS amnrmeTuyTa, yiyumieHus Jlueres  pos
officinale Willd. nuctes u MUIIEBAPEHHs, CHIKCHHS KHCIOTHOCTH JKENyJKa CajaroB.
OnyBaH4HK [[BETKU IIpH TacTpUTE, pEryJIupoBaHUA paboThl mouek M UToObl yOpaTh
JIEKapCTBEHHBIN JKETYEBBIBOAAIIMX IyTed. llopomok u3 KOpHEH M Tropedb
FC-23 JIMCTHEB MOJKHO HCIIOJB30BaTh JUISI CHIDKEHHS JIMCTHEB,
YpOBHS XoiecTepuHa B KpoBH. [IpM KOXHBIX 3aMOYHUTE HX B
BBICHITIAHUSIX, (QYPYHKYJax, BECHYIIKAaX Ha KOXX€ WM  XOJOIHOM
JUIe, JUIA YBEJIWYEHUS MOJIOKAa Y JKCHINWH, Ui TOJCOJEHHOMN

MOBBIILICHUS JKU3HEHHOTO TOHYCA, KakK
OTXapKuBarolllee cpeAcTso. [Ipenaparsl ogyBaHUUKa
— B paculelIeHUH KaMHel M mecka B MOYKax M
MOYEBOM IIy3bIPE, U BHIBEICHUH UX M3 OPraHru3Ma.

Boze Ha 20-30
MHHYT.

Z[pyrI/Ie BU/JbBI, IPUHAJICIKAIIIUC CeMeﬁCTBy, TaK»XKC OT6I/IpaIOTC$I 10 IIOJIE3HBIM CBOMCTBaAM M

JIEKapCTBEHHOM LIEHHOCTH, HO B Ka4e€CTBE OBOIIEH UX HE MCIONB3YIOT. B pe3ynbprare npoBeeHHOTO
THOOOTAHWYECKOTO AaHAIM3a YCTAaHOBJIEHO, 4YTO HHGpoOpManus 00 HCIHONb30BAaHUM PACTEHUN
II0JIy4Y€Ha B OCHOBHOM OT XEHIUMH 65—85 ner. M3 ucciienoBaHnii yCTaHOBIIEHO, YTO HEKOTOPBIE U3
M3YYCHHBIX PACTEHHH HIMPOKO MPEJCTABIEHBI BO (UIOpe M MOTYT OBITh MCIIOJIB30BAHbI B Ka4eCTBE
OCHOBBI OMOJIOTUYECKOTO ChIpbsA. CleqyeT OTMETUTb, YTO TH PACTEHHS] MacCOBO COOUPAIOTCS U
MpoAAlOTCs Ha phIHKaX. HekoTopble BUIbI TakKe HAXOAATCA MO yrpo30oi rcuezHoBeHus. [loaTomy
BBIPALIUBAaHUE B PErMOHAX HEKOTOPBIX BHUJOB, HUCIOJIB3YEMBIX B KaueCTBE JIEKAPCTB U OBOILEH,
IpeOTBpaLIaeT TnoeIb pacTeHusl.
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LIFE FORMS AND ARCHITECTURAL MODELS OF SOME SPECIES
OF Campanula SUBGENUS (Campanula L., Campanulaceae)

©Akbarova A., Institute of Botany, Ministry of Science and Education of the Republic
of Azerbaijan, Baku, Azerbaijan, asyal992.akbarova@mail.ru
©Salimov R., Ph.D., Institute of Botany, Ministry of Science and Education of the Republic
of Azerbaijan, Baku, Azerbaijan

KU3HEHHBIE ®OPMbI U APXUTEKTYPHBIE MOJAEJIN HEKOTOPBIX BUJ1OB
HNOAPOJA Campanula (Campanula L., Campanulaceae)

©Axkneposa A. 3., Uncmumym 6omanuxu npu Munucmepcmee Hayku u 06pazo8anus
Aszepbatiodcanckou Pecnyonuxu, baxy, Azepoatiodcan, asyal992.akbarova@mail.ru
©Canumos P. A., kano. 6uon. nayx, Uncmumym 6omanuxu npu Munucmepcmee nayku u
obpazosanus Azepoaiiosxcanckou Pecnyonuku, baxy, Azepbaiioscan

Abstract. Campanula L. is the largest genus of Campanulaceae family and comprises about
400 (as well as 110 species in Caucasus and 46 species in Azerbaijan flora) herbaceous perennial,
sometimes annual and biennial monocarp species distributed in the temperate zone of the northern
hemisphere. Most of Campanula species are cosmopolitan. The species of this genus have long
been used in the national economy, primarily as decorative plants, but also as pollinator,
melliferous, food and medicinal plants. The genus Campanula L. yet does not have a modern
taxonomic classification, although many species are of high horticultural value, and many are rare
and endangered. The only monograph was published by A. de Candolle (1830). The final systematic
composition of the genus was given in Flora of the Caucasus by M. E. Oganesian and V. V.
Shvanova (2008). Representatives of this genus grows in various environmental conditions: forests,
meadows, rocks and rarely in deserts and semi — deserts. Most of them are numerous and varied in
high mountains, in the subalpine and alpine belts.

Annomayusn. Campanula L. — camplii KpynHbIH pon cemerictBa Campanulaceae BKITIOYaeT
okosio 400 BugoB (B ToM umcie 110 Bo ¢uope KaBkaza u 46 Bo ¢uope AsepOaiimpkana)
TPaBSIHUCTBIX ~MHOTOJICTHUX, MWHOIZA OJHOJETHUX W JBYJIETHHUX OJHOIUIOAHBIX BH/[IOB,
pacrpoCTpaHEHHBIX B YMEPEHHOM 30HE CEBEpHOro IMOoJyliapus. bBoOJBIIMHCTBO BUIOB
KOJIOKOJIBYMKOB KOCMOIIONTUTHEI. BHIBI 3TOTO posia M3aBHa MCIIONB3YIOTCS B HAPOJHOM XO3SHCTBE,
MPEX/Ie BCETO KaK JEKOPATHBHBIE PACTEHHS, @ TAKXKe KaK MbUIBIIEHOCHBIE, MEIOHOCHBIE, TTUIIEBhIC
U JexkapcTBeHHble pacteHus. Pox Campanula L. moka He uMeeT COBPEMEHHON TaKCOHOMHUYECKOH
KJ1accU(UKAIUK, XOTS MHOTHE BHUJIbI UMEIOT BBICOKYIO CaJI0BOJJYECKYIO IIEHHOCTb, @ MHOTHE U3 HUX
PEIKU U HaXOJATCs MOA Yrpo30ii ncuesHoBeHUs. EquHCTBEHHYI0 MOHOTpaduio onyOnukoBai A. e
Kanmons (1830). OxoHuaTenbHBIN crucTeMaTHueckuil coctaB poaa npuseneH B «Koncnekre ®nopsl
Kaskaza» M. E. Oranecsina u B. B. llIBanosa (2008). [IpencraButenu 3Toro poja mpou3pacTaroT B
Pa3NUYHBIX NMPUPOJHBIX YCIOBHSX: Jiecax, Jyrax, ckajaX M pelKO B IMYCTBIHSAX M MOJYITYCTHIHSIX.
BonbIIMHCTBO M3 HUX MHOTOYMCIEHHBI M Pa3HOOOpPA3HbI B BBICOKOTOPBAX, B CYOANbIHUICKOM U
AIBIUHCKOM IOSCAX.

Keywords: species, genus, species systematics, taxonomy.
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Knroueswie crosa: BU], pOO, CUCTEMATHKa Baa, TAKCOHOMMUSI.

The concept of life form was first introduced to science in the 80s of the 19th centuries by the
famous Danish botanist E. Warming. He first focused on the adaptation of the vegetative sphere of
the plant to the environmental conditions. A plant's life form is its habitus, which is related to the
current and past characteristics of the environment and its growth rhythm [6, 7].

Architectural model — is a new term has appeared during the past several decades to
characterize the structure of the plant body. Studies about Architectural models firstly began with
the examination of tropical trees. Observations of structure and its growth on tropical trees indicate
that each species has its own structure of growth (model) and it can be seen on a young plant. The
major characteristics include the following features:

1) trunk monopodial or sympodial;

2) trunk growing rhythmically or continuously;

3) branches orthotropic or plagiotropic; sympodial determined or indetermined,;

4) flowering lateral or terminal.

Each model was named after the name of appropriate scientist. For example, model of
Holttum — determinate trunk, terminal inflorescence, no branches except those within
inflorescence; model of Corner — monopodial trunk, lateral branches within inflorescence; model
of Tomlinson — sympodial branching sequence with each orthotropic sympodial unit born on the
proximal portion of a previous unit, sympodial units indeterminate or determinate etc.

The different models are distinguished by the presence of certain features such as:
monopodial or sympodial trunk, continuous or rhythmical growth, orthotropic or plagiotropic
branches, and terminal or lateral flowering, etc. It is known that the structure of herbaceous plants
differs very much from trees and shrubs. The existing stem and branches of woody plants
demonstrate the entire body of the plant including the dead tissue in the stem, whereas herbaceous
plants shed most above-ground parts of their body annually. Herbaceous plants were studied by
Jeannoda-Robinson (1977) who showed that some of the same architectural models found in woody
plants can be found within herbaceous plants. She studied 180 species from 48 different families
and found that their structure is basically similar.

Also Russian scientist T. V. Shulkina studied the life forms and architectural models of the
species included in the subsections indicated in the flora of the USSR [2, 5, 10].

Material and methods
As material we used plant samples collected during expeditions organized to different regions
of Azerbaijan in 2018-2022, as well as herbarium materials stored in the herbarium fund of the
Institute of Botany. During the field trips were also studied the habitat and life forms of species and
comparisons were made with literature data.

Results

Among the numerous systems proposed for the life forms of plants, one of the most widely
used to date is the classification of the Danish botanist K. Raunkier (1918) [4].

This classification is based on the adaptation of the plants to the unfavorable times of the year
(cold and dry) and the condition of the regeneration shoots in the plant depending on the level of the
substrate and the snow cover. He introduced 5 main life forms: phanerophytes, chamephytes,
hemicryptophytes, cryptophytes, and therophytes.

In phanerophytes, the shoots spend the winter or dry season in the open, they are high above
the ground (trees, shrubs, tree-like lianas, epiphytes). They are usually covered with scales that
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protect the growth cone and young leaf bases from moisture loss. In chamephytes, the shoots are
20-30 cm from the ground. located at height (shrubs, semi-shrubs, creeping plants). In cold and
temperate climates, these shoots overwinter under snow. In hemicryptophytes, shoots are located at
ground level, immersed in a covering formed from leaves and dead plant debris (herbaceous plants).

Cryptophytes include either geophytes (rooted, bulbous, tuberous plants) whose regeneration
shoots are located somewhat deep in the soil, or hydrophytes whose regeneration shoots spend the
winter in water. In therophytes, by the end of the season, all parts of the plant are destroyed and
there are no overwintering shoots (annual plants).

Most species of Campanula L. subgenus belong to hemycryptophytes, only C. bayerniana
belong to chamephytes (https://wcsp.science.kew.org/qsearch.do).

The life forms of bluebells are extremely diverse, which corresponds to the high endurance of
the genus and the significant diversity of their habitats (subalpine and alpine mountain belts, forests,
meadows, rocks, partly steppes and deserts) [1].

According to the information of G.I. Khalipova (2000) and based on I. G. Serebryakov's
(1964) classification of life forms, species of this subgenus are divided into the following classes
and subclasses [7, 8]:

a. Herbaceous polycarps

Class: Herbaceous polycarps with assimilating corms of the non-succulent type

I subclass: having a spindle-shaped root (C. glomerata, C. alliariifolia)

IT subclass: those with brush-shaped roots and short rhizomes (C. bononiensis, C. latifolia)

VII subclass: those with additional roots (C. rapunculoides)

b. Monocarp grasses

Class: Monocarpous herbs with assimilating corms of the non-succulent type

Subclass: Biennials (C. sibirica)

The large number of life forms of Campanula species is related to the diversity of their
habitats: (forest, meadow, steppe, alpine and subalpine zones in the mountains, etc.)

According to the research of A. B. Bezdelevoi and T. A. Bezdelevoi (2006), the species of this
subgenus in the adult generative state are divided into the following life forms:

1. A biennial summer-green herbaceous monocarp with a semi-rosette erect stem, growing
monopodially (C. sibirica).

2. Perennial summer-green, herbaceous, sympodially branching polycarp with semi-rosetted
erect stem with long rhizome-spindle-brush-like root (C. bononiensis, C. latifolia).

3. Perennial summer green, herbaceous short-rooted, sympodial branching polycarp with a
semi-rosetted erect stem with spindle-brush-shaped root (C. bononiensis, C. latifolia).

4. Perennial summer green, herbaceous, sympodially branching polycarp with a semi-rosetted
erect stem with spindle-brush-shaped root and spike-shaped appendages (C. alliariifolia) [9].

5. Perennial summer green, herbaceous, spindle-brush-stolon-forming sympodially branching
polycarp with semi-rosette erect stem (C. glomerata) 3, 9].

Campanula L. genus is characterized by various architectural models, which indicates the
genus is polytypic for architecture. Species of this genus grow in various environmental conditions:
in forests, in meadows, in the steppe and rarely in semi — desert conditions, but they occur mostly
in subalpine and alpine zones. The large set of life — forms explain why representatives of the
genus inhabit many different environmental conditions [5].

C. sibirica L. grow in dry subalpine meadow, in old fields, or in margins of forest. This
species develops a rosette of leaves during the first year and flowering stem from the epicotyl axis
with elongated internodes during the second year. Panicle — like inflorescence is characteristic for
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C. sibirica. C. sibirica belongs to the model of Holltum. As an exception, after fruiting some
axillary meristems stay alive and produce new shoot the next year.

C. latifolia L., C. bononiensis L., C. rapunculoides L., C. odontosepala Boiss. These species
grow in mixed, broad — leaved or dark coniferous forests; C. latifolia also grows among tall
grasses and shrubs in the subalpine zone and in dry meadows. All 4 species are shade tolerant. They
have a rosette of leaves in the juvenile stage and erect leafy elongated stem from the primary
(epicotyl) axis. Inflorescences are panicles and racemes. Renewal buds are developed at the base of
the flowering stem. These plants have dormant buds covered by scales situated at the base of the
stem and on the hypocotyl. All species have one model — that of Tomlinson.

o Seedling First flowering Mature plant
(&)

Figure. Architectural models of some species of Campanula subgenus a. Section: Campanula (C.
sibirica) b. Section: Campanula (C. latifolia, C. odontosepala, C. rapunculoides, C. bononiensis) c. Section:
Involucratae (C. glomerata) d. Section: Cordifoliae (C. alliariifolia) e. Section: Cordifoliae (C. sarmatica,
C. collina) f. Section: Symphyandriformes (C. kolenatiana, C. bayerniana)

C. glomerata L. — grows mostly at the edge of open broad — leaved forests, in meadows and
rarely among shrubs. This species is not shade tolerant. C. glomerata develops a rosette of leaves in
the juvenile stage and elongated stems, usually unbranched by anthesis. Later growth develops from
the axils of lower leaves. Plants have a tap root and a short horizontal rhizome; a sympodial system
of branching. This is the model of Tomlinson.

C. alliariifolia Willd. — grow mostly on limestone or dolomite rocks, cliffs, rocky soil in mid
mountain and subalpine belts. During the juvenile stage, this specie develops a rosette of leaves.
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The epicotyl axis is erect, leafy 10-120 cm tall with a raceme. After first flowering and fruiting, the
reproductive stems die to base. C. alliariifolia do not have any above ground parts in winter, only
buds, covered by scales. Next year elongated stems are developed at the proximal portion of
previous units. Model of Tomlinson.

C. collina Sims., C. sarmatica Ker Gawl. C. collina grows in meadows in subalpine
(sometimes alpine) zones; C. sarmatica grows in shallow soil, in cliffs, cracks and talus, mostly in
subalpine and alpine zones. The epicotyl axis of these species never comes to flower. The primary
rosette gives rise to daughter rosettes and elongated reproductive stems develop from axillary
meristem in these daughter rosettes. C. collina develops primary and axillary rosettes and also
elongated plagiotropic leafless stems (rhizomes) just on the ground surface, which in their turn
terminate in rosettes, but C. sarmatica do not produce long plagiotropic rhizomes. C. collina have
monopodial growth from early stages of the ontogenesis, becoming sympodial when the main axis
dies. C. sarmatica have a model of Tomlinson, C. collina — fragment of the model of Aubreville.

C. kolenatiana C. A. Mey., C. bayerniana Rupr. These species grow in forest zone
(sometimes also in subalpine zone), in rocky soil, limestone cliffs, cracks and basalt rocks. They do
not occur in alpine meadows, in steppe and among tall grasses. In the first year these plants have a
rosette of leaves; in the second-year plants develop axillary rosettes. Reproductive stems derive
from the epicotyl axis and from the axillary meristem of lower rosette leaves. The main axis and
axillary stems have an ability to terminate in flowers. The young plants have a model of Troll
(monopodial), but mature plants have a model of Troll (sympodial) (Figure).

Discussions
The current studies showed that Campanula species exhibit a diversity of architectural models
and life forms and that is possible to select morphological characters of vegetative organs that are
stable with the species at different taxonomic levels. The most stable and common vegetative
character for the genus is the presence of rosette of leaves in the early stage of ontogenesis.

Table
Section Species Distribution Architectural

(in Azerbaijan) models
Campanula C. sibirica L. GC (Quba) GC (east) Holltum
Campanula C. latifolia L. GC (Quba) GC (east) Tomlinson
Campanula C. bononiensis L. throughout Azerbaijan Tomlinson
Campanula C. rapunculoides L. throughout Azerbaijan Mc. Clure
Campanula C. odontosepala Boiss. Lankaran Tomlinson
Involucratae (Fomin) Charadze C. glomerata L. throughout Azerbaijan Tomlinson
Cordifoliae (Fomin) Charadze C. alliariifolia Willd. LC (north) Tomlinson
Cordifoliae (Fomin) Charadze C. collina Sims. GC (Quba) GC (east) GC Aubreville

(west) LC (north)
Cordifoliae (Fomin) Charadze C. sarmatica Ker GC (Quba) GC (east) GC Tomlinson
Gawl. (west)

Symphyandriformes (Fomin) C. kolenatiana C. A. GC (west) Troll
Charadze Mey.
Symphyandriformes (Fomin) C. bayerniana Rupr. Nakhchivan (Ordubad) Troll

Charadze

Note: GC — Great Caucasus; LC — Lesser Caucasus.
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Some species might change their architectural model during their lifespan, for instance,
starting as a monopodial model plant can switch to sympodial ramification loosing dead parts od
structure. It means that plant can have 2 different models: one for young plant and second for
mature plant.

Some species of the genus have an epicotyl axis which terminates in an inflorescence after the
production of some nodes (sympodial structure), and also some species have a monopodial
branching structure, where the epicotyl axis never terminates in a flower.
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BOTANIC-GEOGRAPHICAL ANALYSIS
OF MESOTHERMIC RELICTS OF TURGAI FLORA OF AZERBAIJAN
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BOTAHUKO-TEOI' PAOMUYECKHWI AHAJIN3 ME3OTEPMHUYECKHUX PEJINKTOB
TYPTAMCKOM ®JIOPHI ASEPBAMTKAHA

©Iapaes C. I., kano. 6uon. nayk, Mncmumym 6omanuxu npu Munucmepcmee nayxku
u obpazosanus, e. baky, Azepbaiioxcan, garaev.1974@mail.ru

Abstract. From the middle of the Oligocene epoch of the Paleogene period evergreen Poltava
flora had been replaced by deciduous tree species of Turgai flora. The taxonomic composition of
the relict trees and shrubs belonging to the Turgai flora in Azerbaijan and their botanical and
geographical characteristics are analyzed in this article. In the article also analyzed
the characteristics of the relict areal and the genetic varieties that stood the changes in
the geological periods, while preserving its gene pool so far. In modern times, Turgai flora
remaining relicts are more common in Hirkan (Azerbaijan), in Colchis (Georgia), and partially in
the forests surrounding the Southern hills of the Greater Caucasus. Mesothermic plants of Turgai
flora in Azerbaijan are found combining 17 families and 28 genera in 38 species of trees and shrubs.

Annomayus. C cepeluHbl OJUTOLIEHOBOM AMOXM NaJleOreHa BEYHO3€eNIeHas MoTaBcKas iopa
CMEHWJIACh JIMCTBEHHBIMU JPEBECHBIMHU MOpOAAMHU Typraiickoi ¢opsl. B crarbe ananusupyrorcs
TaKCOHOMHUYECKHIl COCTaB PEIUKTOBBIX JI€PEBbEB UM  KYCTapHMKOB Typraiickoil — ¢uopsl
AzepOaiimxkana © uX OoTaHUKO-reorpaduueckas xapakTepucTuka. B cratbe  Takxke
MIPOaHAIN3UPOBAaHbl XAPaKTEPUCTUKU PEIUKTOBOIO apeajla M TE€HETUYECKHE Pa3HOBHUIHOCTH,
BbIJIEpKaBIINE U3MEHEHUS I€OJOIMYECKUX MEepUOA0B, COXPAHUBIIME PU 3TOM CBOW TeHO(oHa 10
cux nop. B coBpeMeHHOe BpeMsi COXpaHMUBILIHUECS PETUKTHI TypraiiCcKoi (hopbl 4ale BCTPEeqaroTcs
B ['mpkane (AzepOaiimxan), B Komxuge (I'py3us) M yacTMUHO B Jiecax, OKPYXKArOIIMX IOXKHbBIE
xonmbl  bonemioro KaBkaza. Mesorepmubie pactenus Typraiickoir Quopsl  AzepOaiimxaHa
BCTpeyaroTcsi, oobenuHstomue 17 cemeiicts u 28 poaoB y 38 BUI0B 1€PEBbEB U KyCTAPHUKOB.

Keywords: mesothermic, relict, relict area, Poltava flora, turgai flora, Paleogene, Oligocene 111
period, arctic.

Knrouegvie cnosa: Me30TEpPMUUECKUI NEPHUON, PEJIMKT, PEIMKTOBBIA apeall, IOJITaBCKas
¢iopa, Typraiickas ¢iopa, naneores, Il onuronen, Apkruka.

The examination of relict plants from many perspectives is one of today's research priorities.
There are many complex causes for this. First, the study of the phylogenies of relicts allows us to
obtain valuable scientific information to explain the trends in the historical evolution of these plants
and the formation of their biochemical structure. Second, it allows clarifying the changes in flora
from the historical point of view in different geo-ecological conditions, as well as the whole range
of geological climatic changes in the region. Third, gives an opportunity to inspect the norms that
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explain the trends and mechanisms of changes in their vegetative and generic organs and the
reasons why plants are exposed to the adverse effects of global climate change. Because of the most
relict plants are rare and endangered species and they are playing the role of historical monuments
of nature, it is necessary to study the scientific basis of protection and reproduction and the risk of
their destruction.

Materials and methods
The object of research is the Turgai relicts, common in the natural flora of Azerbaijan. Species
composition of Turgai relicts of Azerbaijan dendroflora is given according to A. A. Grossgeim [9],
V. 1. Baranov [4] and A. N. Krishtofovich [13]. In the systematization of names of species and
genera in accordance with modern taxonomy used from APG-IV (https:/kurl.ru/DMIZy), G.
Zubkevich [19], in order to clarify how these plants are spreading in Azerbaijan used from The Red
Book of the Republic of Azerbaijan [17] is used to determine the status of plants.

Discussion and Conclusions:

Relict plants are the species that were widespread in the past, but now remain in small areas in
a single copy. If once the range of the species was very large and gradually decreased, the relict is
considered to be in a relict area, and the species itself is a relict [1]. Factors limiting the area —
climates, edaphic, other plant species, since the anthropogenic and geological mountain, valley,
abyss, water basins) impact is dynamic and diverse, the boundaries of the areas where plant species
are widespread have not been recorded in historical geological periods.

The survival of relict plants to our times and their further development can be explained by
two complex factors. The first set of factors concerns of these very species. Thus, in historical
geologic periods, relict vegetation, depending on the genetic potential of various organs, to global
changes in the factors determining the range, could be idioadapted to evolutionary changes in
accordance with the requirements of existing circumstances. These changes include the root system,
body, leaves, bud, flowers and fruits, as well as the course and sequence of physiological processes,
vegetation including duration and other features of all stages of ontogenesis. An obvious example of
such changes is some of the evergreen plant species that were prevalent in tropical climates at the
beginning of the third millennium. To fit into the mild and cold climate, plant life began to drop
leaves. In relict species such as Parrotia persica (DC.) C. A. Mey., Quercus mongolica Fisch. ex
Ledeb., Quercus castaneifolia C. A. Mey etc. the leaves remain in the foliage even if they turn
yellow. This gives rise to the fact that these species are the elements of the Poltava flora, which is
widespread when the tropical climate was dominant, have not yet differentiated in the cretaceous
and in the pre-III period. As a new stage in the evolution of dendroflora, leaf litter is an important
evolutionary change allowing the vegetation to endure the freezing [2, 3, 10, 16].

As an example of other changes in studied relict plants we can speak about formation of
xeromorphic structures for adapting to drought resistance. For example, Quercus L., Juglans L.,
Carpinus L. and in other relict plants, the strong development of the root system at the end of the
piliotic stage and during the global erosion of the IV period allowed these species to adapt to cold
and drought. Hardening coating scales of buds, the thickening of the fruits of the seeds, and
sometimes the embellishment (Quercus L., Juglans L., Corylus L, Castanea L., etc.), epicotil
germination, changes in the biochemical composition of substances in the body are important
evolutionary changes that allows adapt to environmental changes.

The second important complex factor in the survival of relicts to our time and their
development is the characteristics of relict areas. III period relicts have been preserved in areas not
exposed to glaciation during the ice age and have maintained their gene pools at all times. That is, a
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place was formed relict species. There are relict regions in the coastline of the Western Caucasus, in
the South Caucasus, in Talysh, Colchis, Far East, Crimea and on the Pacific coast of North
America [1].

As you can see, the vast majority of relief spaces are located on or near the seas and oceans.
Here are two results: Firstly, the large water basins do not allow the climate in the coastal regions to
change, they preserve a relatively stable situation. This can be explained by the high temperature of
the water (the specific heat capacity of the water is ¢ = 4200 C/kgxK). Secondly, in the coastal
areas, there is a low probability of sharp frosts and a high probability of constant droughts and high
temperatures. The high specific heat of water regulates the temperature of the region and forms the
movement of water vapor in the air. Intensive evaporation, where there is a dynamic mobility of
water circulation, reduces the likelihood of extreme colds, hot, drought and humidity. The duration
of the day, the duration and angle of light, the geological structure and terrain are factors that affect
the range of plants and determine its boundaries.

V. V. Alekhin and others divided the relicts into such groups as Mesozoic, III period, glacial
period, after glacial relicts [1].

At the end of the Cretaceous Period, especially in the III period of Cenozoic, the geological
map of the world, which existed at Mesozoic, has changed dramatically. Atlantic and Indian oceans
formed. In the tropical continent fractures occurred on the ground and eventually the separation of
Australia from the southern hemisphere. He also left Antarctica, stood next to the border of South
Africa and America. The Mediterranean, Black Sea, Caspian Sea and Aral Lake were the remains of
the Tethys Sea. As a result of these geo-morphological changes, the iceberg was formed in the
northern part, and huge ices floated away to the seas. At the same time, because of strong mountain
formation, the formation of alpine arcs began. The Himalayas, the Pamirs, the Caucasus, the Alps,
and other mountain chains were concentrated here. During this period, many parts of the northern
hemisphere, including some of the major flora elements of the III century, were destroyed. And in
the west, on the contrary, tropical physical and geographical conditions have not changed. There
was a flora of the III century here, and in the large plains trees and bushes were spread in large areas
and generated rich tropical forests and savannas [1, 13].

In the III century the tropical flora of the whole world began to split into three groups. The
climate was changed; soon the development history of the biosphere began.

There was a Holarctic flora group on the edge of the Tropical region. In the northern
hemisphere. It includes only one floristic province — Holarctic region. Near the equator there
appeared a new group called Pantropical flora, which included Neotropical and Paleotropical flora
areas. And in the borders of the Tropics on the southern hemisphere appeared Australian, Kap and
Antarctic flora provinces which were included to the Holantarctic flora [1, 12]. V. V. Alekhin and
others consider the Caucasus to belong to the Eurasian subregion of the Holarctic region, but P. M.
Zhukovsky concerns it belonging to Caucasus subregion. A. Tolmachev [20] and S. A. Ovesnov
[15] divided the Earth’s flora to 6 flora and 34 subcontinents such as: Holarctic (9 subregions),
Paleotropical (12 subregion), Neotropical (5 subregion), Cape (1 subregion), Australia (3
subregions) and Antarctica (4 subregions). The Caucasus, including Azerbaijan, belonged to the
Iran-Turan boreal part of the Holarctic flora province. Endemism in this region is between 25% and
30% [14].

At the beginning of the III century Europe had a rich flora. Formation of the modern floristic
plant species originates in the foreground of Cenozoic. The warm and humid climate of the
Paleocene and Eocene epochs of the III period of the Cenozoic era allowed the Poltava flora, i.e. the
evergreen plants to gain an advantage. According to its taxonomic composition, the Poltava flora
consisting mainly of evergreen plants, which resembles the tropical flora of South Asia not having
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any grass species, dominated the Oligocene epoch. In these favorable conditions for conifers, the
range of these plants has expanded from Arctic to Antarctica. Since the beginning of the Oligocene
epoch of the third period, broad leaved Turgai flora began to replace the evergreen Poltava flora.
This process started from Europe and expanded to the north, including the Mediterranean Sea and
the Caucasus. Turgai floras Fagus L., Ulmus L., Betula L., Quercus L., Juglans L., Pterocarya
Kunth., Acer L., Vitis L., Zelkova Spach other broad-leaved genera dominated in Azerbaijan. In the
middle of the Oligocene, the Turgai flora began spreading from Asia to Japan, from Sakhalin to
Kazakhstan, Ural, in Europe till to Scotland and England starting to supersede the area of the
coniferous [6, 8, 11, 13, 18].

In the East Caucasus, including in Azerbaijan widespread Turgai flora started to shrink due to
icing in the end of the III and beginning from IV period. In modern times, Turgai flora remaining
relicts are more common in Hirkan (Azerbaijan), in Colchis (Georgia), and partially in the forests
surrounding the Southern hills of the Greater Caucasus. Hirkan is generally regarded as a former
mesophyll relict island of the III Period flora [3, 10, 14].

Mesothermic plants of Turgai flora in Azerbaijan are found combining 17 families and 28
genera in 38 species of trees and shrubs [5, 7, 17, 18] (Table). The Table summarizes the hazard
categories, statuses and botanical-geographical areas, according to [UCN.

Table
MESOTHERMIC RELICTS OF TURGAI FLORA IN AZERBAIJAN
Species Categories and statuses according to IUCN Botanical-
geographical
areas of species
distribution *
Acer velutinum Boiss. 1,4,5
A. laetum C. A. Mey. 1,2,4
A. hyrcanum Fisch. & C. A. Azerbaijan rare species. NT 1,2,4,5
Mey.
A. pseudoplatanus L. Azerbaijan rare species. NT 1
Alnus subcordata C. A. Mey. Azerbaijan rare, relict species. VUA2cd+3cd. 4
A. barbata C. A. Mey. It is a rare plant species in Azerbaijan. VU D2. 1,34
Betula raddeana Trautv. It is Azerbaijan rare species. VU C2a (II). 1,2
Carpinus orientalis Mill. 1,2,4
C. betulus L. 1,5
Castanea sativa Mill. It is Azerbaijan rare, relict species.VU A2c+3cd. 1,2,4
Corylus avellana L. 1,2, 4
C. colurna L. It is Azerbaijan rare, relict pecies. VU D2. 1,2, 4
Cornus mas L. 1,2,3
Cerasus incana (Pall.) Spach 1,35
Fagus orientalis Lipsky 1,2,4
Frangula grandifolia (Fisch. & C. A. It is Azerbaijan rare, relict pecies.VU AZ2c. 1,4
Mey.) Grubov
Fraxinus coriariifolia Scheele Azerbaijan rare, relict species. LC 1,4
F. excelsior L. 1,2,4,5
Juglans regia L. It is Azerbaijan rare species. NT 1,2,4,5
Mespilus germanica L. 1,5
Prunus spinosa L. 1,4
Pyrus boissieriana Boiss. & Buhse Azerbaijan rare, relict species. CR A2abc. 4
Pinus kochiana Klotzsch ex K. Koch.  Azerbaijan rare, relict species. NT. 1,5
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Species Categories and statuses according to IUCN Botanical-
geographical
areas of species
distribution *

Pterocarya pterocarpa (Michx.) Azerbaijan rare, relict species. VU D2. 1,4
Kunth, 1824

Philadelphus caucasicus Koehne 1
Quercus castaneifolia C. A. Mey. Azerbaijan rare, relict species. NT. 1,4

Q. iberica Steven Azerbaijan rare species. DD 1,2, 4
Sorbus boissieri C. K. Schneid. 2,4,5
S. torminalis (L.) Crantz 1,2,4
Rhamnus xspathulifolia Fisch. et C. 1,2,4,5
A. Mey.

Salix alba L. 1,5
Staphylea colchica Stev. Azerbaijan rare species. CR B2b (I, II, 111) 1

Tilia caucasica Rupr. Azerbaijan rare species. NT 1,2,4
Ulmus scabra Mill. 1,2,4,5
Ulmus glabra Huds. 1,2,4,5
Vaccinium arctostaphylos L. 1,2
Vitis sylvestris C. C. Gmel. Azerbaijan rare, relict species. VUD2 1,5
Zelkova carpinifolia (Pall.) K. Koch Is Azerbaijan rare, relict species. EN Blab (I, Il, 2,4

11, 1V, V) ¢ (11)+2b(I)c (11, 11).

* 1 — Greater Caucasus (GC), 2 — Lesser Caucasus (LC), 3 — Kura-Araz (KA), 4 — Talysh (T), 5 —
Nakhchivan (N)

Thus, according to our observations and studies by some scientists on relict plants:

In the III century, the whole world has largely been subdivided into three groups of Tropical
flora — Holarctic, Pantropic, Holantarctic differentiations;

From the early Oligocene epoch, the broad leaved Turgai flora start to substitute evergreen
plants of Poltava flora which dominated in the Paleocene and Eocene epochs of the III period of
Cenozoic era. The reason for this is climate mitigation.

The vast majority of relict areas are located on the sea, ocean shores, or near it. The large
water basins do not allow the climate in the coastal regions to change, they preserve a relatively
stable situation. The length of the day, the decline and the fall of the light, the geological structure
and relief of the area are also factors that determine the boundaries of the relict terrain.

The composition of Turgai relict species is even richer in the geographical regions of Talysh
and the Greater Caucasus.

There are 38 species of trees and shrubs belonging to the Turgai flora of the III period spread
in Azerbaijan's dendroflora. 20 of these are rare and endemic plants. The Turgai relicts were even
more common in Hirkan and in the forests surrounding the Southern slopes of the Greater
Caucasus.
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