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omPdo - 3, dBdo - 15, bsbgzcodmbdo - 2, doesbmgzsbo - 53 Lobgmds (osy®msds 1). slngg
5036M03bgm 3w EHMMSdo godmygbgdo 23 mxsbol 45 g3560l 166 xo0do. dso Mol
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X obob Fo®dmdoygbargdo. 3609369wm3560 Fooom 5606 Fomdmpaqbowbo Gwbmlsboms (6
LobgMds) 5 F5EOGEHIELGOOMS (5 LobgMds) MK sbgdo.

V.1. bASGHOLEG03NMO 5b5E0DBOo. LEIBHOLEH03MMO SBsE0DBoLLL Fmbsfowggdls Tmeob
93965690 LobgmdgdolL (3mEbol dobgzom dbmemm 3306 356LH35398900 sBOJBOM..
3obLb3539090L 206339 fFos  AIBLOBOZMIZS LI GdOL  Lodswwg B30l
©Mb0@sb, ™Mz 90b0odbwo 3530060 0dgbs bLLEo ogm (r?2 = 0.011, p = 0.536), OH™I
ooy  3M9dBH03MEsE oM bbbl 9608369 mzsb 203w gbsls  Imbsforgms  doge
©sLObYEgdMwo I3gbotgms Lobgmdgdol GomEYbmdsbyg. MOEOBEo0L sbsE0DTs 5B39bs,
™3 3390656900 3mbsby 493w gbs 3Jmbs LbgsLbls Jgol ossel (r2 = 0.6344, p =
0.001) s Go0mbl (r2 = 0.2671, p = 0.001). bLEASGHOLEHOZMNOs© 8603369 M3560 Q53 gbs 56
3Jmbs Ubgs 13od@™MMmgdL, MMmam®mOoiEss Lodsweg B30l Mmbowsb (r2 = 0.011, p = 0.536),
sbo30 (r2 = 0.0152, p = 0.462) s bdgbo (r2 = 0.0157, p = 0.305). 33€930L 56g5¢do sOLYdMEO
Jogool  dmbobargmdols  doge  di3gboGgms  208mygbgdol  mMsbbggMol  sbseroBds
399m53wo0bs, MM 0w9bGH0RB0E0MYPdIMWo  Lobgmdgdol  MIMIZEgLMds  Mgyombobmzols
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36M5J3H03so omddol  0IBbGHM0S O FIOOMOOY  ©OIIZOPMIINMNO  SOYOLMOMO0]

dmbobergmdsdo. doo0sbmdsdo dmbsfowgqdds 5839691 Fowowo Fgmsbbdgdmemds (IC)
359my9bgdol 439w 3939300580 (sbMowo 1).

3b®0oo 1. dmbsfowgoms 99msbbdgdmwmds dggbsdgms 359mygbgdols dobgzom

390339 990D, 2590mg9gbgdols Bsbsfig@gdolis s Gogdumbgdol xsdwmemo GMoisbzoom.

259cmygbgdol 25dmygbgdol Aogdbmbgdols
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5b39bs, ™I y4z9sHg doswo 3mbLgbLmbo BodloMEds sGLOSBOL Jgby (0,948), Los
399myqbgdol 3539aMmM09d0l 3M935¢RIOM3BGds (7 3539aMO05) s F0GH0MJOOL Fo0OE0
Lobdo6y (1280) 80900mgdL BHGIOE0Io 3Mm©bol LodysMgls s JMmY35mMM369dsDY.
5F065-053d900L (0.871) 5 sFo60-0d96Mmgmol (0.799) Jggdbg Bomgdremo 35639693 gdos
51939 Bomoe 3mbLgbLLBY JoMPOMYBL, o3 ssLEGHMMGPIL, GMI Mguombol FsbdEHsdom
0060335603760 300065 BEHdoEWMMos s Lobgmdsms 25dmyqbgdols 3Mod@ozs dFoMH™
5b6b39wMsd0s  gOMIobgMb. MLl  Jgobmgol 0.948 sGOL  dogrosh  Fowowro
dob396909gcmo  (oduodogrm@os 1.0). gl 60dbogl, HMI 0dom@o dmbobergmds momgdols
096G MM5© 0949bgdL 839656990L. sOLOsBOL by 0IbEHOROEMYIOMWOs Y39wsDg Ag@o
68 BHogumbo, ®s3 blbob 98 Jgol oEYHMBSL M350 RIOM3EYdOL MZowLoBMOLOm.

9396y 259mygbgdol 0bgduol (UV) dobgwogom doMomso gombmdm@sbozm®mo
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dmbobegmdsl: BoMbo, Ls®o-BsoMo, dmsdms, (oxzbsdo... sbggzg Lmxgw FOEH0Mdo ©s
oL 9b 9353006 gdME 0o sgdDY I3bM3MGd FMLObEPgMdSL: B MDs... 53 Lobsgbrem
Lodm3zMg0bY JPBMdMFHIB03MMO BHMOE09d0 s 83gbsMgMEo MHguLOLYdOL 3ModEH03MEO
399myabgds y39woBg 99EHo Mol 99bsemBMbgdmmo. gl 3m©bs d9acmgdom bo3argdoss
399myqbgdmo mgm©OHMdBY, 099mddo O IBIMBIBID Bgdmm 5MboIbME 0sWHPVYdDY.
y439wobg bogergdo @gmbs 5430 Moggmdo, w930do®do, sedgdo @O SHEMIYdIMY
05e5©gdBg I3bM3zM9d IMBObEgMdLL.
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939696 9ms 2450my9bgds 05353069300 L5IM3MH90DY Ly BMbYE
390055 A0JOSLMOD. B BMbgddo MBO™ bBoMmos 1533900 3gbsggdol FgaMmM3z90s S
399mygbgds  (mbogsbs, MBbM, @IboL3sGOMWO...), bewm 850 dm0sb LodmgzMgd By
d0M0MSIP MM30705 L3 MMBIEM (MJOMBO, 5¢0dY, LoM0-Rs06M0, Botrmbo, 3030 Gds..)
5 MNBOM b53egds Bs33900 9;39bs6M99d0.

913 gbEOOL LoTYsM SB530 8980650 ML Fobofogdbmwo: 3030 Gds -
79, ®906OMd0 - 79, 0dsFos - 73, Lmmxgwo ©sboldsMomo - 67, Leggwo mbowgsbs - 64,
bemggero Goggms - 64, bemggeo gmOEGom - 60, oo @A - 58, s wg30doco - 56, sdms
-55 §90. 439wy bobsBameo sBs30l HomdMBoygbgero 0gm bsM0sMsMOl 0oy 84
Parol. gl 800 gdL OMT, Jo0oed005b LodMmgzMgdbg 33965609 (36MdOL s Fodmygbgdols
36543035 306MH0ms@© bobsHdMe 505305693 d0s JgamMmBgbowo. sHsERsBM©s M5MdST0
9L 3m©bs 0356905, obobo Bs3wgds 96 Loz 96 0ygbgdgh 53 GYLYOLYIL. Mbs
5006086mb 0boE, MM FMOsWHPY 9bsEIAIDBOMBS TbMWMmE BoMYoEobBsgom dobbgdom
536039096 BMma096Mm0 Lsd3MMbscnm dzgbstgl (bgym, bo®0odwmds).

399mygqbgdol 3935 RgM™3b90s (UD) dgxzsbs 99bmbols obgdbom, yz9wsbg
965350 x3gOM3560 258mygbgds 59d3b 9999y Lobgmdgdl: Origanum vulgare L., Thymus
transcaucasicus Ronniger, Mentha longifolia (L.) L., Mentha pulegium L., Ribes biebersteinii
Berland. ex DC., Clinopodium grandiflorum (L.) Kuntze— 15533990, bod39®bscom, Helichrysum
plicatum subsp. polyphyllum (Ledeb.) P.H.Davis & Kupicha — 1s936bsem, Lo gowobBssom,
Caucasalia pontica (K.Koch) Greuter - Lsd3m6bserm, LsGgowobsom, Hypericum perforatum
L.— bo0d3mbosgom, Gentiana septemfida Pall. — 15039Obocrm, Chenopodium album L.—533990.

V.2. 39w 839656M9ms 358mygbgdols 90bmdm@ebogzm®o 3gdd®o

V.2.1. b533mObsenm 396s0goms 98mygbgdol 1L3gEog0gs. PoBeMmgdmwo 33wg30l F9wgys©
3006y, MHMI 5HOWMDM030 FbObEgMds 1533MMbsem  sbodbmegdom 0ggbgdl 23

xobol, 46 235006 54 Lobgmdol (Moz Lsghmm  MomEgbmdol 59%- 99500996L) 39wmE

9396569L. M9gM930E0 F0T>MME)dgd0L dobgE300 8M0339ms 99RO XBINRJOO:
bogmerg b5sdvgorgdo gsdmoygbgds: 9doco (Rhododendron ponticum L.), 9oL 3036

(Clinopodium grandiflorum Kuntze), ¢gob 3o0@bs (Mentha longifolia (L.) Huds.), 300l dmEbs®o

(Ribes alpinum L.), 3c0©0b dmabs@o (R. biebersteinii Berland. ex DC.), xobFsto (Urtica dioica
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L.), ©9o530 (Prunus laurocerasus L.), 9s@owwo dmago (Vaccinium arctostaphylos L.), doob,
B39 q06030 dm3g0 (V. myrtillus L.), comGyxo 0mago (V.uliginosum L.).

0505833000905 358m0yYygbgds 0538535 (Origanum vulgare L.), $yob 30@bs (Mentha
longifolia (L.) Huds.), 5809635335060 893dmbsts (Thymus transcaucasicus Ronniger), dools
3o¢bs (Clinopodium grandiflorum Kuntze), 35335609960 353b30 (7ilia dasystyla subsp. caucasica
(V.Engl.) Pigott).

Pgmegdol,  FOomdgdol,  9939Fgdol,  bmMEdgBgdol s  ©sdfzMmdgdols
15939Mbsgwm©  250moygbgds: BoMLISbM30 (Achillea  millefolium L.), JGobEgbolbs
(Chelidonium majus L.), 3605%5bs (Hypericum perforatum L.), 90535c0ds003s (Plantago major
L.), 8bdobs (Sedum hispanicum L.), 508mbsger®o 65330 (Picea orientalis (L.) Link), BopsboMo
(Veronica beccabunga L.), Bg3gmwgd®ogzo dos@odgws (Polygonum aviculare aggr),
50096 3533956099M0  BHM03WwgMOML3gedmdo (Tripleurospermum transcaucasicum (Manden.)
Pobed).

3¢0gM00l ©s BMMHMBIMEgdol  (JoMTsgsmgdol) Lsd3MMbsgrme  gsdmoygbgds:
o330 (Alchemilla caucasica Buser), mMmgsboo (Arctium palladinii (Marcow.) Grossh.),
m®3d0ws (Bidens tripartita L.), JOob@gbolbbws (Chelidonium majus L.), 3605565 (Hypericum
perforatum L.), boag®oldo®s (Geum urbanum L.), &9ob 3o0&bs (Mentha longifolia (L.) huds.),
Odm9®s (Petasites albus (L.) Gaertn.), @goewGs (Polygonum carneum K. Koch.),
50096 3533956099M0  BHM03WwgOML3gedmdo (Tripleurospermum transcaucasicum (Manden.)
Pobed.), x0b3sto (Urtica dioica L.).

3793-65(s30lL (Bomatsmol) s bsFdemols 3mdbgargdgero bol@Ggdol Lsdzmmbsgmo
299m0yggbgds: 30ML33wsgs (Astrantia maxima Pall), go®LAsbomzo (Achillea millefolium L.),
doob 3o@bs (Clinopodium grandiflorum (L.) Kuntze), boa3gboldo®s (Geum urbanum L.),
0Mg6s (Petasites albus (L.) Gaertn.), g3oc)®s (Polygonum carneum K.Koch), oog3ds3s
(Origanum vulgare L.), s6{ero (Sambucus ebulus L.), 53096 35335609960 39admbs®s (Thymus
transcaucasicus Ronniger).

3980600 553500980 15s33MMbserm 958m0yggbgds: 930006533000560 bowzgws
(Gentiana septemfida Pall.), 06535¢0ds63s (Plantago majorL.), 03¢ (Rumex alpinusL.).
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03000l s Bsmgol  ¥dMdBol  Lsd3MEbserm@  3sdmoyggbgds: ool 3oBbs
(Clinopodium grandiflorum (L.) Kuntze), boy®bgeomgsbo bgym (Helichrysum graveolens (Bieb.)
Sweet), 305350 RMMMs bgym (H. plicatum subsp. polyphyllum (Ledeb.) P.H.Davis & Kupicha).

00M30¢ol s LsdsMEg 3BgdoL Lsd3Mbogrm gsdmoygbgds: dgwodsw®o (Daphne
pontica L.), 306300b 303> (Equisetum arvense L.), &yob dg0yews (Gnaphalium sylvaticum
L.), bm@bgarmgsbo bgam (Helichrysum graveolens (Bieb.) Sweet), 36535 ammmnms bogym (A
plicatum subsp. polyphyllum (Ledeb.)), obBbews (7Trachystemon orientalis D.Don),
5009635339600 BHOO3WgOM3gOdNdo (Tripleurospermum transcaucasicum (Manden.)
Pobed.), 538535 (Origanum vulgare L.), 580963533560v60 d9admbos®s (Thymus
transcaucasicus Ronniger), b397wqgd6og0 ds¢odgws (Polygonum aviculare aggr.), sL3oo
(Rosa canina L.), 3scoqwo dmigo (Vaccinium arctostaphylos L.), 300U, B3gmwqd®ogo dmisgo (V.
myrtillus L.), comGyxo dmago (V. uliginosum L.).

LsblMgdoL s G930530BAJOOL L3 MMbsErmE gsdmoygbgds: FoOLASBM30 (Achillea
millefolium L.), 356353535 (Cichorium intybus L.), dw6dm0gews (Taraxacum officinale
F.H.Wigg.), fomgwo Lodymés (Trifolium pratense L.), 3605056y (Hypericum perforatum L.),
0530535 (Origanum vulgare L.), 35335060 Lm3Fo (Abies nordmanniana (Steven) Spach),
B39 gd®mogo dsGodgws (Polygonum aviculare aggr.), drsa3Rmommens oo (Rumex
obtusifolius L.), dgerodom®o (Daphne pontica L.).

©0509HOL  Ls33MMbogrm@  ao0moygbgds:  3oM3oFoFs (Cichorium intybus L.),
OmOddqews (Taraxacum officinale F.H.Wigg.), 5009635335b06M0 0893dmbooos®s (Thymus
transcaucasicus Ronniger).

53030L980560 LodL0g699d0L Lsd3MMBsemE g9dmoygbgds LobgmdYd0: JHoLEBHLOLbS
(Chelidonium majus L.), d996Od"0qes (Taraxacum officinale F.H.Wigg.).

306MLbMo  06¢39d309008 s dMMBJoEoL Lsfobssmdgame: 930535 (Origanum
vulgare L.), 500mlogw6o bsd30 (Picea orientalis (L.)Link), ool dmibo®o (Ribes alpinum L.),
3ol dmabsto (Ribes biebersteinii Berland. ex DC.), sb3owo (Rosa canina L.), 35335609960
0594350 (Rubus caucasicus Focke), gomeom (Rubus idaeus L.), dsoswro dmiago (Vaccinium
arctostaphylos L.), 900U, 3999906030 dmago (V. myrtillus L.), comgbrxo dmago (V. uliginosum
L.).
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3060 GOl s 3960l sbmgdomo 3MmEglgdol  Lsfobssmdmgame  gsdmoygbgds:
3933500 bm3Fo (Abies nordmanniana (Stev.) Spach.), 30®0ob@Hg0xRs (Tussilago farfara L.),
50dmbogwmeo bsdzo (Picea orientalis (L.) Link.), 53096 3533560996M0 GH®03wgcrmbidg®madmdo

(Tripleurospermum transcaucasicum (Manden.) Pobed.).

V.2.2. 396 839656905 1553390500 359mygbgdols b3gE0x039. 3309358 5B3965, GMA Mgaombdo
390000 BMmOob Lobgmdgdol 1533905 odmygbgds GHMOIOE0WO Ymxol 2sbwymaguo
Boffoeos. 0009gbEH0R0(30609390s 21 mxsbobl, 33 33500l 42 Lobgmdol (bLogMmm MomEqbmdols
38%) 1533990 939boGg. Fomo 3MWobsomo sddszgdol Halgdol s @sbodbmwgdols

dobgz0m, 359m0ymas 9990930 X3 IBJO0:

BbsEgMEo (39¢0M0 dMLEADBIME0): BHMOOE0IO B Mol ImbodHogdEs
y439wsbg bdoMs  asdmoygbgds B39mwdMmogz0  xoxwosys (Amaranthus retroflexusL.),
Bogotdomsds (Chenopodium album L.), 3963995 (Campanula lactiflora M. Bieb.), 3996 (Petasites
albus (L.) Gaertn.), 3scMs (Polygonum carneum K.Koch), xob3sto (Urtica dioical.) o
ob®o (Portulaca oleracea L.).

apbomgmo: 3mbligMmz060d0l s  sdfbowgdolmgzol sdmoygbgds  obgmo
1393053039600  Lobgmdgdo, MmamMoiss 89396dsws  (Aruncus dioicus (Walter) Fernald),
gobmgows  (Scilla monanthos K. Koch), owbsdo (Campanula glomeratal.), o0396wmwo
dowbom®s (Ornithogalum woronowii Krasch) o Bg39mwgd®ogzo xmbyxmero (Staphylea
pinnatalL.).

boomgmmo  3mblighzomgdolimgol (3mI3m@GHgdo s XgIgdo): bgbowr-3963Mm356ms
X299300 §5993560 500 935305 ImEbo®ol (Ribes biebersteinii Berland. ex DC., R. alpinum
L.), 9543wobl (Rubus caucasicus Sabr.) o gemeoml (Rubus idaeus L.) bLobgmdgdl. s1939, gosGonmo
399M0yYyqgbgds do6fy30 (Fragaria vesca L.) @5 0m330ol Ubgoolbgs Lobgmdado (Vaccinium
arctostaphylos L., V. myrtillus L., V. uliginosum L.).

s®MIsEemo 39bsdggdo Bsolimgol: 50w MmdMm030 Jmlabergmds Lalidgargdol (Bsol)
AmbIBoYOWs© 094gbgdl OHMIMOE 3N EHMOMW, 0Ly 39WIE LobgMdgdl. Fs0 JmMobss:
©oxbs (Laurus nobilisL.), &yol 3o®&Hbs (Mentha longifolia (L.) Huds.), 053853> (Origanum
vulgare L.), 53096 353395009960 09aJmbo®s (Thymus transcaucasicus Ronniger) s 35335809960
393Y30 (7ilia dasystyla subsp. caucasica (V.Engl.) Pigott ).

14



V.2.3. 396 93gbsdgms 993myggbgdoll Lbgoalbgs d0ds®mommergdgdo. 33¢930L BoMAwgddo
0©96@0x80E0MIOMO BEMOS, oM B533MYObswm s 3MYobsMoMEo ©IBOTBMgdOLS,
bob0sMYdS 459MmYgbgdols Lbgs s13gdEgdomsg:

30060 bgbo-39630m36900: 11533985 499Mm0Yg4gbgds Lobgmdosms M35 RBIOM3Z560 K AMT30,
MmIgeoi 3m0o3o3L MHMmAMmOE bggdl, olg dmBdmgsb d3bstrggdl. dsm mMobss: B399 gdm030
3o3wob by (Juglans regial.), B3gmwqd®ogo 3mfobm®o (Berberis vulgarisL.), B3gmegd®oz0
bx®ds (Diospyros lotusL.), wqwgo (Ficus carical.), owoms (Morus albal.) s bsGormms (M.
nigral..). 51939, S0LSB0Tbs300 DMIsOEHwo (Crataegus germanica (L.) Kuntze), dogogom (Malus
orientalis Uglizk.), 3s6¢s (Pyrus communisL.), doqosdfo®s (Prunus avium (L.) L.), &ygdsqro
(Prunus cerasifera Ehrh.), ®s89wo (Sorbus torminalis (L.) Crantz), 8s60{}yg0 (Fragaria vesca L.) @
B399 906030 35%0 (Vitis viniferaL.).

1539969d¢rm FsLEPgdO: 5EROWMOMO30 TMBobErgmds Lsddgbgdwrm JoBbgdolm3zol 0ygbgdl 3
LobgMdsl, MMIWgdoz MYEombols GHyol 8994dbgen LobgMdgdL HoMTmoaqbgb: sBmMLsgz Mo
65dg0 (Picea orientalis (L.) Peterm.), 30335609960 bm3Fo (Abies nordmanniana (Steven) Spach) oo
50dmbogwmeo foxgwo (Fagus orientalis Lipsky).

0MbgdMmogo Lomgdsggdo: d39bstgms  godmygbgdols 139E0BR03MNO, mdss d306Mg LgadabdL
D005 96l Lomgdego 499mygbgdoo Lobgmdgdo (1 Lobgmds), dWsY3BMMEMZB0 VMM
(Rumex obtusifolius L.).

L589MBgm s LEMOGSEMm EIBOTEMEgdOl 83gbsdggdo.

96962930390 GgbmeLo  (LsIgdg  Bg©Jsbo): dmbobergmdols  dog®  Lodgdg  Toboes
2990myg9bgdmos 2 Lobgmds:  s@dmbager@o  bsdgo  (Picea orientalis(L.) Peterm.) o
50Imbsgemeo foggwro (Fagus orientalis Lipsky).

Lobs®s@Gm 9sboengdo: bgbyg 3390008 s Bobo®o@m LogddosbmdOLMZ30L 0IbE0BOEMYdME0s 5
Lobgmds, B39wgd®m030 3930l by (Juglans regial.), omol bobgmdgdo (Morus alba L., M.
Nigra L.), ®s9gwo (Sorbus torminalis (L.) Crantz) @5 0830500 Lobgmds - »membgwo (Zaxus
baccatal..).

b5{bsgo Fsbogmgdo: BHMooEoweo i3bols s Lsdgm®bgm bgarbsfiymgdolmgol 4sdmoygbads 5
Lobgmds (4%): mbGogo (Ostrya carpinifolia Scop.), ({|yogo (Prunus laurocerasus L.), oo (Juncus
effusus L.), B399 906030 mbogoo (Corylus avellana L.) s Jn®sgo (Acer cappadocicum Gled.).
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LsGo@msmm  ©sbodbrymgds: 3wEemer - gobma®egomwo 035w lsbMolom
3600369035600 2 Lobgmds (2%): s0Bobs (Artemisia absinthiumL.) s 0896mwo bs6o

(Cirsium imereticum Boiss.).
MLsxmOmbmgdol  sU3gdBgdo:  LsdgOmbgm  bgdosbmdOL  35MegEMO©,  F9TMO3390S
©930Mbobm3z0l Log®mbols 99d;339co dbsdosbo d3gbstrg - LmlbmgLzol oyo (Heracleum
sosnowskyi Manden.), Gmdgwog dmombmgl asbbyzmm®gdme Log®mbowgls dgammggdols
36m3gLdo.

939bodgms  259mygbgdols  3539am®0gdol  sLgmo  Gsmm  13gdBHeo  (bLs3MbsEM,
1533990, BsddgbgdeM, LoboMo@m, LsMOEGMSW™) FoMOMGIL 035D, MMI SO MOMOZ0
932L0L 39S FMLOBEYIMBOOLMZ0L IM350 MBI 30O HYLYOLL FodMOYIBL (OSYESTS 2).

0536505 2. 93965Mgm5 gobsfiorgds 4s9mygbgdols dobggzom

o3 3MEBSEM
1% 3 M0

4% 29% 153300
3% 233000
155989b9gd ™
54%

36%

153909 dgdobo
B LoEgds530
B LSbIOSGHM
Lofbogo

LOMOGEWSEM

V.3. 950my96985000 39emmMH0o gemMobl bsbgmdgdol 9begdoBdo s 3mblghgzsgomwo
UEo@mbo

33w930L RoMYgddo dgbfiogerowo Lsbgmdgdol s6se0Bds 2odmogwobs dosmo domseo
3MbLyM35309wo 3603369 mds:

960930%d0: o339z LobgMdYOL Mol 13 Lobgmds 96YTME0s. Foo FmMOL 35335L00L
96009305 8 Lobgmdos: 5dmbosger®o b5d30 (Picea orientalis (L.) Link), 30335060 bmFo (Abies
nordmanniana (Steven) Spach), 350b33ws3s (Astrantia maxima Pall.), mb3m (Satureja spicigera
Boiss.), 3963995 (Campanula lactiflora M. Bieb.), 3¢0@0b dm@gbo®o (Ribes biebersteinii Berland. ex
DC.), beabbmglzol oyo (Heracleum sosnowskyi Manden.), bs6obdwmdes (Caucasalia pontica
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(K.Koch) Greuter). (Red list of the endemic plants of the Caucasus, 2014). Lods®mngzgwml 9bgdos
2 Lobgmdy: IMOZswRMMMS bgym (Helichrysum plicatum subsp. polyphyllum (Ledeb.)
P.H.Davis & Kupicha), owbsdo (Campanula glomerata L.), 3mbgomols 9bqdos 2 Lobgmds:
0396Mgmol bsto (Cirsium imereticum Boiss.), 3933500M0 doygzsero (Rubus caucasicus Focke)
(Memiadze, 2004), 53565-gsbgmol 9gbgdos 1 Lobgmds: 3Mmsodmmo bobgo (Alllum
pseudostrictum Albov) (Memiadze, et.al., 2003).

dv96900L 5330l LogMmsdm®obm 3s38o6mol (IUCN) ,fomgwo brlbom® sgmwos 23
Lobgmds: xobFo®o (Urtica dioica L.), 360535¢0ds63s (Plantago major L.), 5000mbsgery®o 65d30
(Picea orientalis (L.) Link), Bocsbo®o (Veronica beccabunga L.), m®3d0es (Bidens tripartita L.),
Mb®530 (Ostrya carpinifolia Scop.), ©@sx3bs (Laurus nobilis L.), bggmagddogo mbowo (Corylus
avellana L.), &9ob 30&bs (Mentha longifolia (L.) L.) m3dseoem (Mentha pulegium L.), 0d96Ggomols
bo®o (Cirsium imereticum Boiss.), 3o6Lbdsbm30 (Achillea millefolium L.), 353356060 LemFo
(Abies nordmanniana (Steven) Spach), fomgwo bsdymGo (Trifolium pratense L.), gfie0ls 230965
(Pteridium aquilinum (L.)Kuhn), 80b@g®ol 930@s (Equisetum arvense L.), 503mogen)Mo
Poxngwo (Fagus orientalis Lipsky), Jowo (Juncus effusus L.), Bggmwgd®ogo bm@ds (Diospyros
lotus L.), B3999gd6030 35300l by (Juglans regia L.), ©pds6@wo (Crataegus germanica (L.)
Kuntze), doqodfo®s (Prunus avium (L.) L.), 9ogoeom (Malus orientalis) Uglizk. (DD)
(https://www.iucnredlist.org/). 350 299653 qLMdSL (22 Lobgmds) 593L LC (bs3ergdo Loggdmbols

9390 9ymxzo) ULEIGHMLO, bmem dsgoewm  (Malus orientalis) o6GoEbgds DD (dmboggdoms
65300 g0Md3) 39(3)9MMH05d0.

LsgdsGmggmml ,fomgmwo bmlibom® @ogmos 3 Lsbgmds: mbMsgo (Ostrya carpinifolia
Scop.) - EN (Log®obol dJ390 094mxo), ©@si3bs (Laurus nobilis L.) - VU (3mfyzeso),
B399 906MH030 393e00b by (Juglans regia L.) - NT (Logz®obgli;msh sbeoml dymao).

V.4. 36G0mM0G9E M 339bs6mgms bsbgmdgdol 3m3nmsgogdols IMsgseggm®magbgdol dglifjsgus

33w930bm30L  3OH0MMOG G Lobgmdgds  dgocBs  mobo  0b@gblowGs
3990myggbgdso Lobgmds: dMogswRMmmms boym (Helichrysum plicatum subsp. polyphyllum
(Ledeb.) P.H.Davis & Kupicha ), bs®ol8mdws (Caucasalia pontica (K.Koch) Greuter), 0538535
(Origanum vulgare L.) ©5 53096353356060 d93dmbs®s (Thymus transcaucasicus Ronniger).
3960B935 2965306005 3500 500 JmbMdME603MMHO VOoMmYdMEgdol s 3MmblgM3530Mwo
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LEAOIGMLOL  GOPMBEOMDST. 39MIME, 5. ©0FoG™M0935L (Amurpuena, 1990) dmbszgdgdol
dobg30m, 305350 RMOMWs  bgam s bs®oldmdes 0dg05m  Lobgmdgdl  d09329369ds,
5356096539, ba®oliddes 9@ sboeos 39335800b ,Homge b1Lbsdo”, bmerm IMeg5ETFMMME0s
Bga™ Logdomm3zgmlb 9bgdos. LHmeMgo 98 goMgdmgdgdool asmazseobfjobgdom, dmaqdme
LobgMdgdBY Bo@oM@S 33 530900L LAOWIJBHIMOL S FMOZ5WRIMM36900L ©YEOIW OO
50096,

V.4.1.3600600¢9Gwe 93965690 3m3eg sbsliosmgds s gobmdm@sbozm@mo 360dzbgummds
IMsg5emammmms  bgym (Helichrysum  plicatum subsp. polyphyllum (Ledeb.) P.H.Davis &
Kupicha): ®Howwyggegommgebms (Asteraceae) mxsbol 3035 fiermgsbo dowsbos (20-50 13).

33630995 HYol Bgs s BYYBIE3ME LotEygado: d9Hof30s6 BHyYobdoMgddo, dgermgdls
O QMOEBIMYdF0. 50505, Lobgmds  oblogmMmgdom  0bGHIBLOMGMI©L  FOHM3YdS

19635393GIW0 0bMLEHOMOOLMZ0L, o3 Fol 3M3MWH(3090DY 330603905l 59930 YOIVl
booob.

bo603w9d0s/bdMBMds (Caucasalia  pontica (K. Koch) Greuter): ©Hoey3s3000m356m
(Asteraceae) crxsbol §o0dmIoy9bgcro, 80-150 LA LMol IMHZ5WHermzsb0 dosbmgzsbo
939boM9s. 39335L00L 96c9d0s, 493MEIWYOM0s BHYol DBYs @S LBYBdSE3MH LoMEHYwgddo
(BYoL3oMgdo, d0b3M9d0, LsM0dYd0). GHMOOEOIE Ymxgsdo I(39bseOLYL sTbswYdHI6
369356M5@gOL  Logdmbeols  396Bo@gdol  (Bowgdol) Fobsowdgy. 995505,  Lobgmds
06@&9bloEs® FMH™M3W0Yds B9MT5(39330  0b6EMLGHMOOLMZ0L, M3 Tob 3M3MWs309dDY
©533063905L 599300909 L bEOob.

0530535 (Origanum  vulgareL.):  &w«Bmbobmo  (Lamiaceae) mxsbol  dMog5¢hermgzsbo
dosbmgzsbo dzgbotgs (40-80 1LT). BIOPMPIS 3930 3ILIOME0 GYob LoMEHYGEdo, FHYob3oMms
19MHOMOIOLS S I MGdbY. boebm dgoEobsdo bsggbo godmoygbgds Lsbbmdo aBHgdols
55350099900l (dGIMbJmemo  bggms, FowBH3gdol  sbmgds)  Lsd3MOMbserme, bmem  Rso
LoblEM9ddo FoM0EgdoL OLEAEYEs©. By gmEol (BofolBgs MEMYBMYdOL) TgaMmzqd0l
™330 OHO 39OHOMPOS 03X0B0-5330LE M.

50096 35335L09M0 B9aJMbEIMS/3mMEOL Bso (Thymus transcaucasicus Ronniger): &wpmbobors
(Lamiaceae) mxsbob, odsero (10-35 bd) bobgzcmodwyhdos. 0HBMEYdS LmdsEI3ME LatEygewrdo,
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93096 BIMOM™MIGOLS O 3€0EI)0DY. SOYOMOMOZ  FMbobrgmdsdo  36MdOE0s, OHMYME3
»000390b B0, 6599bo 95399BHwM0s 2wedddoM30Ls s MO0MIIOL 330300l EMMU.

V.4.2. 3600603 9G1e bobgmdsms 3m3w9es30096H0 3amdsmgmds s sbm®mm3magbmeo
{bgbo

36M0MO0GIGHM  Lobgmdgdbg  (boeroldNdws,  IMSZ35wRMMMWs  Bgam, 0930539,
5809635335600 093J"bo60) bOHM3mqbmeo b99mgddggdols bsbosmo
39bUb353900s.  BsM0dMdEsls F9dmbggzsdo, 93gbsMol OO  MIMEIbMdOm  sTMPIGdS
06936030 3500@93H9006 0f393L 0boz30Ms LodFoEM™zol 83396 F9030MJIL @
30353008 0300000039608 ©JAMOO300L, B3 Log®mbgl  mJdbols  Lobgmdols
905 MBL. FM635¢TBMNMEs BgRML 3305309030 30 BadoMmOl3oMM MM 0339009ds.
992600m3900L 13930830306 @sdm  (bgds TbmemE  Y3930gdol  IM3MYRS),  I39b569
UEGHO0INWOMIdS  3929BOGHO0MO  39TM3gd0L3gh. Ty, bgaym  3Mm3MEsE0sdo
©MI0bsBEGHMEO  (29053HMbgdme) IAMTSMGMAL 0353908, 53, 930l dBEOZ, LHFOMbL
mddboll s6dbegdo LobgMdgdol FM635¢TBIOM369d5L S F3EOL 3M3MWHE00L 0bgdcMm0]
dooblL. Mo3  d99bgds 392JMbIMLL s M38535L  FomDBg  bOHMIMYgbo  (bgbo
39630619005 5 HOWMOM030 dMbEbEgMmdol dogH 30650 dMbdsmgdom. gl Lobgmdgdo
5JBHoEo©  259m0ygbgds  MMamOE  3wobs®omwo  (1533900/h50), 0oLy BsdzMEOborm
©56036gd00m.

V.4.3. 9535¢053mmmems 693mU, bs®odwgdesl, 05335356 s 393JmbsMsl 3m3wgmaiogdols

50g®o
Uobgmdsms  3m3Ms30gdol 3393900l GOML  moommgmwo  bsbodmIm

33900653H0LMZ0L 2560L5BW3MS GPS 3mMmMH©0bsE 900 s Loy B30l Mbosb. Jgys
LobgMdMH030 FM635¢BIOM36900L OO Bmlibgdo, gobolsDwz®ms GMAMOE Loghmm, obyg
0000MgYwo  Lobgmdol 06030 IMHo  3OHMYJ30IWO  IBIGMEMdS.  FOMYOYO
dmbs399930 LoLEBHYI>EGHO0DBYIMYWOS S FoMdmMmEYgboos Jglisdsdolbo MY3900L s FHBOOWGdOL
Lobom. Loggwg LsdMTomgdo  GHotmgdms 2022-2024 (ergddo, doMO0mOEI© Bogbmwols
0399000. bLoyew B39l FogH seofigs 204 LsbodMdm 33500Ms@0 (1x1 3.), Lodmswme 10

339060GH0 3300930l MOMOMIME  MIS305Dg @O MomMge  Lobgmdsby, Mo
BHMB39Ygmxl 3m3mo3ool 3ymds®gmdol g@Iwwe JgxaoLgdsl.

19



35 1. 30535005 bgaml, 05385350, booldmdEsl, 89dmbEstsl, 3;m3ws30gdols

WM3S30900
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A
®  Helichrysum plicatum subsp. po ’\g
®  Origanum vulgare 600
® Thymus transcaucasicus
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359 Ho63mygboos mmbogg Lobgmdols m3530900 53565-0896M9gmol, SOLOSBOL

@5 539615-0538900L §9g0bY, Lo b 3M3MYWS30gdOL SMHMS.

L5399 Lodwmdomgdol OML  Jogdmero  Imbs3gdgdol  89wgaqd0  IMEIME0s

gb®owgddo (gbGowo 2,3,4,5). s0bodbmwo LEHOMIGHMOS Bsdoegdsl 0dwggzs, bsmws

399003390mb {engdol 496353emdsdo Lobgmdgols Imemol sMLYdIMWwo GodmEgbmemmyomemo

dosblo s FgBsBEIL 15350 3MH0MMHOEGHIGIX0 LEbYMBIOOL 33 S30vIMO IEYMBMYMDS.

3bM0Eo 2. IHszscnmmmens bgyml (Helichrysum plicatum subsp. polyphyllum (Ledeb.)

P.H.Davis & Kupicha) 3m3s30930b 5090900 fargdol dobgogom

0o Pawo L53¢oem 6ol 3Gmgdsomeo | Lsbgmd®ogzo | mdobsbdo 05b63bgrgdo
(@m35309) 36mgdsomeo ©3RGMEMdS (%) LbodoE®y bsbgemdgdo
OIBIOTIEDDS (bsBg5eme)
(%)
601@06)6015 2022 90 6 8 Alchemilla oxysepala, Trifolium
@9, OObOQ’O pratense, Trifolium campestre, Sibbaldia
parviflora, Nardus stricta, Clinopodium
umbrosum, Cirsium imereticum
2023 90 7 7 Alchemilla oxysepala, Nardus stricta,
Agrostis capillaris, Cirsium imereticum,
Trifolium campestre
2024 100 9 6 Cirsium Imereticum, Alchemilla
oxysepala, Nardus stricta, Trifolium
campestre
0gOOHMIO 2022 100 5 6 Agrostis capillaris, Alchemilla
oxysepala,  Clinopodim  umbrosum,
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0o
(@0e235305)

fowo

Ls3oem

36xgdgonwo
COIBIOMMDS

(%)

6gaml 3Gmggdsomemo
BB (%)

Lsbgmd®og0
bodo®y
(bsB33¢0m)

©0dobsbEo 05b0bgrgdo
bsbgmdgdo

Fragaria vesca, Trifolium canescens,
Rumex acetosella

2023

90

Agrostis capillaris, Alchemilla
oxysepala,  Clinopodim  umbrosum,
Nardus stricta, Coronilla varia

2024

100

Agrostis  capillaris, Nardus stricta,
Alchemilla oxysepala

Lo®o-BsoMo

2022

90

Alchemilla oxysepala, Achillea setacea,
Cherleria circassica, Poa annua, Poa
pratensis, Sibalddia parviflora, Nardus
stricta

2023

80

Alchemilla oxysepala, Poa annua, Poa
pratensis, Sibalddia parviflora, Nardus
stricta, Pseudocherleria imbricata

2024

90

Alchemilla oxysepala, Sibalddia
parviflora, Poa annua

BoGabo

2022

90

Alchemilla caucasica, Alchemilla
oxysepala, Leucanthemum  vulgare,
Plantago lanceolata, Poa annua, Poa
pratensis, Trifolium canescens,
Tripleurospermum caucasicum

2023

70

Alchemilla caucasica, Alchemilla
oxysepala, Plantago lanceolata, Poa
annua, Poa  pratensis, Trifolium
canescens, Cruciata laevipes

2024

80

10

Alchemilla oxysepala, Plantago
lanceolata, Poa annua, Poa pratensis,
Hypericum caucasicum

6gamosbo

2022

90

10

Agrostis  capillaries, Nardus stricta,
Omalotheca sylvatica, Trifolium
pratense, Rumex acetosella

2023

70

Agrostis  capillaries,  Clinopodium
umbrosum, Nardus stricta, Omalotheca
sylvatica, Trifolium pratense

2024

70

Agrostis  capillaries, Nardus stricta,
Trifolium pratense

dm39dmo  gbMoo  sbobogl 2022-2024 {Hergdol dmbszgdgdl brmo  Lbgoslibgs

WwMm3s305Hg. Imbs399900L dobgzom hsbL, GMI argdols Fo@Hgoslmsb gomo©, babergd

Lobgmdoms  Bsdmbomgowo  d30MmYdo,

bogom  3Msg5mgmmmms  Bgamlb  3Gmgdsomwo

©OBIOMEMdS 0BOYds. gb goblogMmMMgdom M3slsbobms bgymosbdo (10-sb 6-00g) s

3M©IOHIOL NI EIHo DY (8-0b 6-0009). 2024 {erobmzol 39306 bmerme 3-4 yz9wsby
399dg0g Lobgmds MBS, EMI0bIBEHIOL FmMoL LESdO MM A3b3wgds obgmo Lobgmdgdo,

O0dwgdog 06@gbLlomE  dmzgdsly @ M93sHg Jomomgd9b: Nardus stricta (dop3s)

336300905 ®0mJdol  g3zgams  M35305%g, o3 Bsdm3zmgdolL  YMOPI300L  3ILOIMEOO

600s605; Alchemilla oxysepala (056313F0) ©@®IoboMgdL yzgwos Fowbl, Moz sb9g3g Towo

bOOHM3MPqbme (bgbBg d05608690L; Poa annua (9Omigomgsbo mogodslitrs) s Trifolium

campestre (00636M0L LodYMES) B0 33900000 VOMYIMGdOL dJmby, oddeng Lobgmdgdos.
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3mdol ol 93mbobEgdsdo  bgamli  Lobgmdgdol LodzoMols s BMRIIOEHEO

39363990l 2odm d39bsol F9gamMm3900L 3ModBHo3s 96 BodloMgds. MHgLOLOL Lodzoty

39653060Mmd9dL  dols

59m3560bsls

0b6@96mqLoL LEgHMEL6.

5QA0WMIM0Z0

dmbobgmdol gmbmdm@sbozm®o

300 3. bstr0dwdwsls (Caucasalia pontica (K.Koch) Greuter) 3m329es30900L 5096900 {ergdols

dobgz0m

0o
(g 35305)

oo

Lsdemoemen
3Gmgdsonwo
QQIBIOIEOMDS
(%)

bo®0dmdemsls
3Gmgdgonwo
QQIBIOIOMDS
(%)

LsbgmdGogo
Lbodowty
(bsBy5gom)

306560 05606e0gd0o Lsbymdgdo

3mqgMAdols
DRICGIbOO

2022

100

8

7

Agrostis capillaris, Alchemila oxysepala,
Daphne pontica subsp. haematocarpa,
Geranium psilostemon, Inula orientalls,
Potentilla elatior

2023

100

Agrostis capillaris, Alchemila oxysepala,
Daphne pontica subsp. haematocarpa,
Geranium psilostemon, Lapsana communis
subps. intermedia, Inula orientalis, Potentilla
elatior, Stachys balansae.

2024

100

Agrostis capillaris, Alchemila oxysepala,
Daphne pontica subsp. haematocarpa,
Geranium asphodeloides, Geranium
psilostemon, Lapsana communis subps.
intermedia, Inula orientalis, Potentilla
elatior, Stachys balansae

0gonMHMBO

2022

70

Agrostis capillaris, Alchemilla oxysepala,
Dryopteris oreades, Geranium psilostemon

2023

80

Agrostis capillaris, Alchemilla oxysepala,
Dryopteris oreades, Geranium psilostemon,
Lapsana communos subsp. intermedia,
Tusillago farfara

2024

100

Agrostis capillaris, Alchemilla oxysepala,
Dryopteris oreades, Geranium psilostemon,
Lapsana communos subsp. intermedia,
Trifolium pratense, Tusillago farfara

Loto-BsoMo

2022

100

Alchemilla caucasica, Alchemilla oxysepala,
Oryganum vulgare, Poa annua, Trifolium
pratense

2023

100

Alchemilla caucasica, Alchemilla oxysepala,
Oryganum vulgare, Poa annua, Rumex
scutatus subps. scutatus, Trifolium canescens,
Trifolium pratense

2024

100

Alchemilla caucasica, Alchemilla oxysepala,
Cirsium hypoleucum, Oryganum vulgare, Poa
annua, Poa pratensis, Rumex scutatus subps.
scutatus, Trifolium canescens

Bo®bo

2022

90

Alchemila oxysepala, Cruciata laevipes,
Lophiolepis imeretica, Poa annua

2023

100

Alchemila oxysepala, Cruciata laevipes,
Lophiolepis imeretica, Poa annua, Poa
pratensis, Trifolium canescens

2024

70

Alchemila oxysepala, Cruciata laevipes,
Leontodon hispidus subsp. hartilis,
Lophiolepis imeretica, Phedimus stoloniferus,
Poa annua, Poa pratensis, Trifolium
canescens

6gamosbo

2022

100

Agrostis capillaries, Geranium psilostemon,
Potentilla elatior, Tanacetum macrophyllum

2023

80

Agrostis capillaries, Geranium psilostemon,
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0o
(@0e235305)

fowo

Lsdeoemen
360m9domeo
QQIBIOIEOMDS
(%)

bo@odrmdemsls
360m9domeo
QQIBIOIEOMDS
(%)

Lsbgmd®ogo
Lbodoty
(bsBy5qm)

3065630 056abemgdo Lsbymdgdo

Potentilla elatior, Tanacetum macrophyllum,
Trifolium pretense, Vicia sepium

2024 100 2 12 Agrostis capillaries, Geranium psilostemon,
Campanula lactiflora, Phleum alpinum, Poa
pratensis, Potentilla elatior, Tanacetum
macrophyllum, Trifolium pretense, Vicia

sepium

3m3dols dod 2022 90 7 5 Agrostis capillaris, Gentiana asclepiadea,
Geranium psilostemon, Poa annua, Trifolium

pratense

2023 80 6 6 Agrostis capillaris, Athyrium filix-femina,
Gentiana asclepiadea, Geranium psilostemon,

Poa annua, Trifolium pratense

2024 80 4 7 Agrostis capillaris, Athyrium filix-femina,
Gentiana asclepiadea, Gentiana septemfida,

Geranium psilostemon, Lophiolepis

Imeretica, Poa annua, Trifolium pratense

93990 3bOOWOo SbsbsgL 2022-2024 (ergddo 6 bLbgzoobbgs 05eomBg Bodocmgdreo
5330603900l 990990L, Losg BsBL, GMI boMdMdws 03wgdl Fergdol gobdsgwrmdsdo.
1304L0MEYds  bsMOTMBOWLL  3OMIJ30MWO  IBIOWYMOOL

0560m9bMmd0mo 899306090s. Y39wsBg 833900 300905 9906036705 Bgamosbdo (5%-sb 2%-

939@s  @m3d305DY

9g) 5 ®90MHMdI0 (9%-sb 4%-0¢Y). BsM0FMBLL J3egdoL 395G MMsE, omJdol
Y39ob 03539l Lobgmd®mogzo 3635w RqgMm3bgds (Lodwmswm d5B396909w0  3350GMEHDY).
396L93MPMYd0® Q9FMOBIM0s BgaMmosbo, Losi Lobgmdgdol MoMmEgbmds 8-sb 12-0
3950D5Ms. 515939 3MOIMHIOL MY EHIHoWDHY s bgamosbdo FoOMdMOL Agrostis capillaris @S
Geranium psilostemon, BoGbdo s Ls®0-Bs0Md0 MIoboMgdls Poa annua ©s Alchemilla-l
Lobgmdgd0, Mo bdoMms 0b@gblomGmo Lodmgzgmmwo sEH30MHM30L Bsb396909w0s. LodmsEm
36MHM9J30I0 IFIOMEMDS ©9dgEgLuo Foeos (80-100%), 0vdgs 2024 Howlb bodwgbls o
69am00680  oxgodbotMs  Bgeygmds, o3  JgLodwrms  3WwoTsGHO 9B SBmmM3Mqbmer
29dBHMMGOL 3530060 JIMEIL.  Y39w0Dg  3M0GH03Mo  dEYMTsMGMds  bgamosbls s
090OMdT0s, LOsE BoMOTMIWHL 3M3Mes30s Bobgzs0Bg dgEom J903060©s. LyobEHIMHGLMS,
I bomodMIWOL 3¢90l 356M0gEIESE, 3390M5GHJddo b3y Lobgmdgdol Momgbmds
0BMEYds. gl 05608690L 085DY, GMI bgds 93MmMY0MO Bodob Bsbsgergds.
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3bM0wo 4. 5309635335600 dYJMbIML (Thymus transcaucasicus Ronniger) 3m349¢5309000

50096900 fergdols dobggzom

9075 (Em35(300)

fiowo

bsdmscme
36m93d30mwo

©5535600ds (%)

893 bsGL
3673070

©5535600ds (%)

Lobgmd®og0
bodowty
(L58wg5¢mm)

©30656¢)0 05606e0gdo Lobymdgdo

3mqgMAol
DRIGIbOO

2022

60

8

9

Agrostis capillaris, Alchemilla dura, Alchemilla
oxysepala, Cirsium kosmelii, Nardus stricta, Plantago
lanceolata, Sibabldia parviflora, Trifolium canesens

2023

60

10

Agrostis capillaris, Alchemilla dura, Alchemilla
oxysepala, Cirsium kosmelii, Nardus stricta, Plantago
lanceolata, Sibabldia parviflora, Trifolium canesens,
Trifolium pretense, Veronica gentianoides

2024

70

Agrostis capillaris, Alchemilla dura, Alchemilla
oxysepala, Cirsium kosmelii, Nardus stricta, Plantago
lanceolata, Sibabldia parviflora, Trifolium canesens,
Trifolium pretense

0YNOH®MBO

2022

90

Agrostis capillaris, Alchemilla caucasica, Erigeron
acris subsp. acris, Pilosella officinarum, Sibbaldia
parviflora, Taraxacum crediforme, Trifolium pratens,
Tripleurospermum caucasica

2023

100

Agrostis capillaris, Alchemilla caucasica, Erigeron
acrissubsp. acris, Prunella vulgaris, Sibbaldia
parviflora, Taraxacum crediforme, Trifolium pratense

2024

90

Agrostis capillaris, Alchemilla caucasica, Erigeron
acris subsp. acris, Pilosella officinarum, Prunella
vulgaris, Sibbaldia parviflora, Taraxacum crediforme,
Trifolium pratense

Ls®0-Bs0MO

2022

90

Ajuga orientalis, Alchemilla oxysepala, Poa annua,
Poa pratensis, Trifolium pratense,
Tripleurospermum caucasicum

2023

70

Ajuga orientalis, Alchemilla oxysepala, Poa annua,
Pilosella officinarum, Sibalddia parviflora, Trifolium
pratense, Tripleurospermum caucasicum

2024

90

Alchemilla oxysepala, Poa annua, Pilosella
officinarum, Sibalddia parviflora, Trifolium
pratense, Tripleurospermum caucasicum

BoGwgbo

2022

70

Alchemilla dura, Alchemilla caucasica, Myosotis
sylvatica, Plantago lanceolata, Poa annua, Poa
pratensis, Trifolium caucasicum

2023

80

Alchemilla dura, Alchemilla caucasica, Myosotis
sylvatica, Plantago lanceolata, Poa annua, Poa
pratensis, Sibalddia parviflora, Trifolium caucasicum,
Tripleurospermum caucasicum

2024

80

10

Alchemilla dura, Alchemilla caucasica, Myosotis
sylvatica, Plantago lanceolata, Poa annua, Poa
pratensis, Sibalddia parviflora, Sedum hispanicum,
Trifolium caucasicum, Tripleurospermum caucasicum

3030l s

2022

70

Agrostis capillaris, Geranium psilostemon,
Hypericum bithynicum, Pilosella officinarum, Sedum
pallidum, Sibalddia parviflora, Tripleurospermum

caucasicum

2023

80

Agrostis capillaris, Geranium psilostemon,
Hypericum bithynicum, Pilosella officinarum, Poa
annua, Sedum pallidum, Sibalddia parviflora,
Tripleurospermum caucasicum

2024

80

Agrostis capillaris, Geranium psilostemon,
Hypericum bithynicum, Pilosella officinarum, Sedum
pallidum, Sibalddia parviflora, Tripleurospermum
caucasicum
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dm393mwo 3bOowo 9639690, MMI 580963533560 39AJMBEIMLL 3tM3MEs(30900
bbgo Lobgmdgdobash goblbgeggdom BEBId0WOHMIL 06560FMbgd9b. s50bodbmo Lobgmdol
36MM9J30MWO  EIRIOMWMdS [egdol 256353 mdsdo MomMJdob 96 033w ds s 5-8%-0b
B6RRgddo d9mygmdl. 09JMmbEIs 35O SMOL 5I3GH0MYOME0 SMLYIME 306MHMDJOMSD
©>  Ubbgs  Lobgmdgdmsb  8gotmgdom  653wgds@ 993909056005  Tgacmggdsl,  Lbgs
36MH0MmO0G A0 Bobgmdgdobash asblbgsggdom, 5 369350 x3gMHM369d0L 333900M0 3¢9ds SO
1304L0MEYOS. BoMHMbLS S FMIOIOL NI EHIHOWDHY Lobgmdoms MHMEIbMdS F30MIOM
290D 300093 (9-10 Lobgmds). 8585Losdg, B9aJMmbMIL MbILEBMYSMYdFOO MM
BGHOdOEMMOs @ 6530gds  A9BOEOL  IPMOO305L,  30EY  Lbgs  Lobgmdgdol

337)a0530900.
3bM0@o 5. 15305350 (Origanum vulgare L.) 3030s30900L 5096900 {ergdol dobgogom
Qoo fowo | Lodwgserm 03085351 Lobgmd®030 | ©EMB0B36E0 0s6abErgdo Lisbgmdgdo
(e0m35(305) 36m93s0mwo 36m93s0mwo Lodowty
©OBIOME0mDds (%) | ©sBGEmds (%) | (Lsdwgsewe)
3M©9MdoL 2022 100 5 10 Alchemila oxysepala, Betonica orientalis, Clinopodium
MeIwEgbowo umbrosum, Galeopsis bifida, Hypericum bithynicum,
Phleum alpinum, Rhinanthus subulatus, Trifolium
pretense
2023 100 4 13 Alchemila oxysepala, Betonica orientalis, Clinopodium

umbrosum, Galeopsis bifida, Helichrysum plicatum
subps. polyphyllum, Hypericum bithynicum, Phleum
alpinum, Rhinanthus subulatus, Trifolium pretense,

Veronica peduncularis
2024 100 5 11 Alchemila oxysepala, Betonica orientalis, Clinopodium
umbrosum, Coronila varia, Galeopsis  bifida,

Helichrysum plicatum subps. polyphyllum, Hypericum
bithynicum, Phleum alpinum, Rhinanthus subulatus,
Trifolium pretense, Veronica peduncularis

®OINOHMI0 2022 100 8 9 Agrostis  balansae, Agrostis capillaris, Alchemilla
oxysepala,  Clinopodium  umbrosum,  Geranium
psilostemon, Plantago lanceolata

2023 90 7 8 Agrostis capillaris, Alchemilla oxysepala, Clinopodium
umbrosum, Geranium psilostemon, Sibbaldia parviflora,
Trifolium pratense

2024 100 6 9 Agrostis capillaris, Alchemilla oxysepala, Clinopodium

umbrosum, Geranium psilostemon, Sibbaldia parviflora,
Trifolium pratense, Veronica peduncularis

L5GH0-Bs0Mo 2022 90 9 7 Alchemilla dura, Alchemilla oxysepala,
Leucanthemum vulgare, Poa annua, Poa pratenss,
Sibalddia parviflora
2023 100 8 5 Alchemilla dura, Alchemilla oxysepala,
Leucanthemum vulgare, Poa annua, Poa pratensis,
Sibalddia parviflora
2024 100 9 6 Alchemilla dura, Alchemilla oxysepala,
Leucanthemum vulgare, Poa annua, Poa pratensis,
Sibalddia parviflora
P,oﬁ)c‘z_r]bo 2022 100 5 7 Alchemilla  oxysepala, Cirsium  hypoleucum,

Leontodon hispidus subsp. hastilis, Poa annua, Poa
pratensis, Trifolium canescens

2023 100 7 8 Alchemilla dura, Alchemilla oxysepala, Cirsium
hypoleucum, Cruciata laevipes, Leontodon hispidus
subsp. hastilis, Poa annua, Poa pratensis, Trifolium
canescens
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o Yoo | Lodugsegom 05305351 Lobgmd®ogo | ©mdobsbEo msbdbergdo Lisbgmdgdo
(@ 35305) 36mgdsomwo 36mggsormwo LodgoMy
©553560ds (%) | ©IBsOEmds (%) | (odwysewm)
2024 90 9 8 Alchemilla oxysepala, Cirsium hypoleucum, Cruciata
laevipes, Poa annua, Poa pratensis, Trifolium canescens,
Rumex alpinus
Bgamosbo 2022 90 5 8 Astragalus  glycyphyllos,  Clinopodium  vulgare,
Melampyrum arvense, Rhynchocorys elephas, Veronica
peduncularis
2023 100 4 7 Astragalus  glycyphyllos,  Clinopodium  vulgare,
Melampyrum arvense, Rumex acetosella Rhynchocorys
elephas, Vicia sepium
2024 90 6 7 Astragalus  glycyphyllos,  Clinopodium  vulgare,
Melampyrum arvense, Rumex acetosella Rhynchocorys
elephas, Vicia sepium

3b®0owol  dobggzgom BBL, MHMI  09aJmbsGsl  ALyogLo 938535 0bsMBMBYdL
bGHOBOEME 3OHMIJ30M IGIOIEMOL (4-9%). s50Lb0TBs305 Loto-Bso®o s hoMbo,
boog 2024 Gerobmgzgol dolo  ORsmIEMds  I306M9000  450DBsMS 3093 (9%-0)).
23Mm©YMHdoL  MEgmEgbowo  4sdmoMBg3s  Y4z9gwsbg Bowswo  dMegzswngmm3zbgdom (10-13
Lobgmds), o3  Fommomgdl 13053530l bgwlisghgew, 8o  93mGHM3by. b3y
WM35:3090D9 (009MMd0, bgamosbo) LodoGY BEHBOW MO (7-9 Lobgmds), B3 3 GHodol
130AM396MBd0L IEAMOEMOOL 608sb0s, 3530535L MobsLEBMYSMYdJO0 53gbgb oo
LogOmm  3MMYJE0M  IFIOWMdsL  (90-100%), o3 boswogxol  Bgs3oMOl 3oty
I3 MdsDY  JoMMOMGIL.  Y39eRBIOHO  5FoL  Qom35¢oLobgd0m  ®edsds  Tgodegds
0mg3soL, MM 05305358 303530900, 893JMbEIMSL AbyogLo, bobosmYd0sh owswro
930 M0MO0 3elEGH03)OMd0m. 0lobo 0bsMBMBdI6 MMM Lobgmdcmog LodoMgl, oy
36M0MO0GIAHMo  Lobgmdol  MomEgbmdmog  dsB39690eqdl, o3 o LEGHOdOEIME
932L0L3H9FJOSE 5Y5E0dIOL.

330935 5Q3LEGHMMIOL, MM 3mEbgmol Fo0odmol BoGMEIbMHBYddo J0dEobIMGMBL
Lobgmd®og0  Bsbs33wgdol 3GmEqlo: d93dmbotsly s 5385356  obsLYBMYsMYdYOO
0650B69096 doesbLL, bo6r0dMdEsl 3500393HJd0 4960306 M3 0bEHbLomEmo
33903090 9JudsBsEool  2odm, bagym 30 MbIMIB  9b5(3309dL  Bo3wgde©
3063996096 19656056 Lobgmdgdls, M3 LEOMEOMME 5F30MIOL LOGOPM BOMIMSZOXTRIOMZHJdL
5 (3320l FooedmM0sbo BodmzMgdols dbgdMog 0gMLobgl. ymgzgerogg Hgdmo s0bodbmeo
335993l Boxgwmdzgel 0odolb  mddoby, MM 530 gd90s  bsm0dMdLL s  Bgyml
39260M39006m30L  33m@900L  shgLYdS, b TGLogMm3z90go RIOMMOJOOL JMbo33egMd.,
005 5303000 3M3)E5(30930L OIFMIWOIFOS.
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0530 V1. 06335350 (Origanum vulgare) b 53096 3533500600 393dmbs®sl (Thymus
transcaucasicus) - s go@mgodom®o dgbfogems

VI.1. 35305336 (Origanum vulgare) go@mgdodon®o B3Mobobyo. 2450mdobstg 0dowsb,
GO0nd 0030535 @O 5009635335L0M0 09 JMmbEots 5RO MdMH0Z3  FMbIbgMdSTo
36535c0dbMH030 459MmYygb90000 bobosMYdS, FoM0 FIMTSIMEMPOMMO  3MEHIBE0swoLs @
B0MEMP0IM5Q 59BH0O0 bsgHMGdoL 009IbEHOR030MJd0L doBbom, d3965MgmMS Q50T
RGOS s Y3930 9dDg 2obbmMEogw©s 3mA3wwgdlimo Bo@mdodowm®mo L3mobobyo.
d0MWMPOVIMSQ  9dBHoMMO  BsgMmgdol  MHoMIbMdMmO30 @S  boMolbmdMmogzo  dgnsligdol
doBbom, 53MMB0MYdMo  BoEMmJodoMo dJMPYI0M BoBom®s 13330 Lobyrmdgdol
5bs¢0bo. 0096GH0B0E0MYIM0s 1396w MHo BogBongdols 333egdLo,
1396M 3560365153900 O BE9356M0qYd0. BoBHIMOMw0 BoEMmImdon©mo 33930l T9IRO©
50dmBbEs, MMA 16305358 BMOMdo B9bMmgdol Mom@gbmds sM0L 79,77 8y/y, bmem
yzsgodo 6,79 8p/y, 9.0. BmOGddo 59bmMmEgdol Mo bmds 3609369wm3bs Foseos
93530 bY.

5396M03560dMb35153900L  T99(33000Mds  BMmgddo Tgoabl 9,284 dy/a-ll FIGSE
Loy, bmerm  ygzsgomgddo 2,811 8p/L-L. dowgdwo dmbs3gdgdo dowmomgdl, ™A
1396M35603Mb35153900L  539FMWH30s MBOM  0bFIBLoMMSI© F0dEObIMYMBL  FmoMJdo,
3000609 y3930do. 1533093 608MIgddo BE3MbMOWIOOL  3MbEIBEHMIE0s  2IbOLIBLIOS
LEObIOEHMO BLBsMGdOL FmMbo3)09dbg oymEbmdom. 33930l dggagdol dobgzom,
RE53mbM0 dol 999339 ™ds RMMEgddo 3950096l 68,876 T/a-l TGS FsLsby, beerm
y3530egddo 12,7929/1-b. Jogdmeo dmbs39dgdo 30momYdL, HMI BEs3MmbM0Ydo MMM
3930 M9MmEIbMBOm 5OHOL FMMMET0, 30000 Y3530 do. SIM0YSW, 39330d0s 3MJ3sm, MH™MI
1396Mqd0L, B396ME39MOMBT93900L S RE3MbMOWIOOL MOMPIBMBS o30wgdom TgEHos
05305350 BMgddo, 300069 Y3530¢9dJo.

31939,  2960LsBW3MS  BBHOMJLOIBEHMOO  5gBH03Mds  ©530535L  BMOMWLS @
yzs3odo, Gmamé3 DPPH, sbggg ABTS 9900m@gdol 999mygbgdom. 306M39¢  93o3by,
05305358 BMmMgdoL  9bEHOMJLOoIBEGHWMOO  5JEH03Md0L TgoLgds  gobbmiogers DPPH
0530LRBI0  ©5035¢0L  5go@EooBszool  IgmmEom.  G15035¢ol  0b30doMgdol
360Hm396GH0 0003w gdm©s bbgoolbgs 608wmdol 2sbboggdsBg (F = 10-40). ICso o3 MzcOM™
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Q050s, o MRO™  dwogmos  bEHOMJLOIBEHWMOO  sJB0gMmds. B3zgbl  9dmbggzsdo
300900 3603369wmdgd0 (0,44, 0,22, 0,15, 0,11)<0,5 9p/0en-by, Y390 sbg dgogo 59d@GHo3mds
©5830JboMS B0dmTdo, HMAEol 1Cs0=0,11 dp/der. dowgdr)ero 360d369cmdgd0 J0POMYOL
3bE0mJLoIBEHMO

3b6E0MJL0IBEHMOMO 5JBH03Mds 3530535L Y3530 doE. B0MgdMEo dmbsgdgdols dobgzom

RMOOol  dgrogH 5d3H03mdsDBY.  bsermyomMe  AoboLyBO3MS
y39ws 96083690mds (9,68, 4,84, 3,23, 2,42) 1 d/de-Bg 8505005, 5d0GH™MA 5dEH03Mds 96 SGOL
dE0960. 439wsHg Bo0E0 5JEH03m0ds 993 BodMAL I1Cso= 2,42 dg/dem, Bogaod 35063 LTS M
©MbgbYgs. 9§96 godmdEobotg 99330de0s 3mg3sm, MM Y3530¢00 bollosmgds LliBosb
15359 56E0MJLOoIBEHMMO M30Lgd00.

ABTS 9900m@0b 2530mgqbgdolsl  g3momenol 60ddols 4ob6Beggds oym  F=5-sb 20-dcg.
39903069, ®MI 439eoHg Ie0gHmHo 56EGH0MJL0IBEHMO 5dEH03Mmds 5J3L 60dwadlL 0,22 T/,
y439wsbg Lo 0,88 /0. Jo0sbmdsdo gyzgems 960936gmds s0l <1 dy/dem, M3
00900mgdL  Bo305Mm© 396y 9dBH03MdIYY. Y3930¢0L  Fgdmbzgzsdo BodMBol  gobBogzgds
09039650600 0ogm, GmymeOg gmomedo (F = 5-20). ULsggergy 603wxddo  dsglodsgrwm®o
0630006930l 3sb396909ends  Fgoyobs 19,35, o3 50%-056 06303069d5L o6 5©fg3U.
d9L50530bo, ICs0 8608369wMds 396  2560LIBWIMS, o3 FoMOMGIL bodxdol Lbrylid
3630mJboIBEHWME 59BH03Mmd5DY. Y3530¢00 bollosmMYds VIO SBEHOMIJLOWIBEHIOMdOm.

d009do 99093900l Jobg300, 05305358 BMMgdo LogOm® Fgbmengdols (79,77
%), 3960 35MdMbI:53900L - (9,284 %) o BE9356M0@IdOL - (68,88%) MMM FoowO
3993390°Md00 bolosMEYdS, 300009 Y3930 gdo. B533¢g30 I39bsMOL BMMEOL gJuB®sdEHo
299030065 Foeswo s6EGH0MmJLoIbEHMMO sd@ogmdom, Gmameéi DPPH (ICs =1,15), sbggg
ABTS (IGso = 1,28) 8900m©9d0om. bs30MHoL30MmM© Y43530¢0ol  gJuB®odBo Barmdl bl
3b6¢0mJLoIBEGHWE dmJdggdsl DPPH (ICs = 6,16), ABTS (ICso = 25,67). ©53 90990000090l
R0l I $BGH0M50350 6 3mEHIb(305wDBY Y3930 b Ggacmgdoom (bGowo 6).

35600 6. Origanum vulgare-l go@mgdodoritho Bgdsggeemds

DPPH ABTS
600m3ols 13960 65000350l | M5035¢rols
©3bsbgEgds 196mm356dmbIgs3900 | Besgzmbmowgdo 50% 50%
805:; wgoo /s /s 0630006905 0630006905
3 8¢, 608-580L | 8y 60830l
dog® dog®
JOOOO 79,77 9,284 68,88 1,15 1,28
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J30300 6,75 2,811 12,79 6,16 25,67

50b0dbmeo dmbs3gdgdo d93bogd s sLYdMMIdL F396560L BMMEgdOL Joow
36306503506 3m3HIB305WL O SILEGHIMGOL o 3MOMMOEGHYHIMISL Bsd3Obsem
Byowgmeols Loboom go8mygbgdolisl. goG™m]odom®ds 3309358 ISIBEIGS JMMGESF0S
R96MMOHo  BogMmgdol  3mbEgbGHMoEosLy s 9bEHOMJLOIBEGHWME  5gGH03MdIL  FmMob.
RMOEGIJ0  dOMMA0NMSQ 9JBH0MM0 b03m0gMg3900L FoMWO IZMM3JdS F0IN0MGOL
9396560 59 3929G9GH0IO MMRsbMmTo 308E0bstg 5dGH0E Bg@sdMmEMe 3MME9LYdDY, Mo AL

35003 99bM@ma07M ©d 989IIAHNO LsA3OBseM By I 59393L-

VI1.2. 05305356 (Origanum vulgare) 3crogogdls s Y3930e09d830 009bG0x030MH9dmewo
B5gMmgdols smfjgMs

Do00mygboo 3309308 GBoMygddo  obbMmME0gw®s 0538535 3939G0GH0MMO
(BMOME0) ©s MI3MMEOMJE0Mo (439530e0) MmORsbmgdol domdodon®o gduBMogdgool
©IAHOMO0 TguFogans. 60ddqdol BoEmdodor®ds sb5¢P0Bds 259Mo3e0bs BOMEMAO0YMS©
53BHomMo  bsgmmgdol  Bodomm  B3gdBHMo, oo MMl BobmemEo  3m33wgdlgdo,
RE53mbM0 00 s b3s gm0 d9@sdMmEo@gdo.

0960830300900 BoGMJ0d0GOO 30033Mb9x6E3HYO0 2oHY39E) Bl SO gd9b
939bse0olL  6GH0MJLoIBGHMMO  3mGIbEoswol  BMEOBoMYdLS @  dob  LogBom
R96T3MEMA0E  59BH03Md580. 1330930 Lobgmdol Lbgosslbgs mMysbmdo domod@owme
Boghoms  MomEabmdMmogo  aobsfogdols  dmbs3gdgdo  LobiBgdoGHoBgdmwos @
Pomdmygbowos sbMow 7-do.

3bM0E0 7. 15385356 FEOMEWL s Y39530d0 sGOLYIMWO BogMmgdo

3693OLMGO
o Towgow | KT | o e M-
3¢ slsobgemgds M0 o ombom/z [ Jodommo 3eslo
b Ne Q2B mga . (‘Z)U) H] - MS/MS JOo 3
S 36OMEIGO

1 9060l 95035 C7H1206 0.53 12;'01411% 171, MmO56wo 85535
2 ¢00mbdz035 - 0.707 | 190.98 -

196.93 - 179, 30060MmdLodYEDMMZ6

2.
3 LoMObaoL 05535 CoH100s 070 135, 123, 73 0 3535
4 | LOOIOOD: CuHiOp | 6.954 | 461105285 | BLr80000ob
3 3996:Mmboo o60mgdmwo

5 HHoM0bob 059030 C24H26013 7.043 | 520.87 - 359, 30Mmdlogobsdozme
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394bmboo 197,179, 161,71 | o 97530 {o®dmgdocmo
6 LsggGobols gogs CoHatOe | 7.250 | 718.99 5 350,03 | BO3TPODGH3B0
@060
7 | ®30vgbobo- CubiOn | 7379 | 445.01 > 268.98 | BLBPbro@ob
23 3996Mbo©o §o60mgdmwo
C18H160 . .
3 HmboG0B0b 5535 18M160s 7530 359.04, 71_9 11 306mdlogobsdolzm
(2M - H) 0 05935
9 Logrg3056m@w@o 87535 | CasH22010 7612 | 492.99 30®mgbogobsdogn
A 0 05935
C15H100s 268.98 - 225,
10 230996060 7.416 | 197,159, 151, REo3mbo
117
G®030OMIJbo C18H320s 327.09 - 247,
11 | od@sodsabmogmmo 9.087 | 211,183,171, 233;]’1?:316;85?
dgog0 119, 85 ROOR
C18H3305 329.18 > 261,
" gg’of’o@ﬁ"giio . ougs | 247311293, | gbodeogsbo dgogs
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0553
113
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C16H1305 284.79 > 165, a3nsgobeool
15 | bsgoesbgdobo 8.462 gs, 136,119,93, | &0 oo

9b65¢0bol LoxmdzgwbBy IERObEs, GMI 3gbscg FgoiEegl: MmMYsbwrmo Bxo39dL:
Jmobols 85535 @o 0dMb3zs35 B5g035. gl 593980 3609369 mzs60 9606  dzgbstgdo
9696393H03290-09BHodMmE6 36m(39b9d30 s bdoMow 8mddggdgb Hmammis 64EMmogbEgdo
96 96 0mgdl0sbGHY00; 3000MMIL0dYEBMMZ60 s 3oEMHMJLoEobsdogzm®mo d:53900: LoMobyol
953535, GMDBI>M0BOL 859535 ©s Jobo 39JuMBOO, LBoE3056MmEIMEO 85535, BMbJE0MEmL©, U
3033mb963gdo  36mdoos  bEGH0MJLOIBGHMMO  sdBHo3mdom s  F3gbsol  ©sE30m
B@s3mbmogdo: @3 9ME0b0-3y379MHMboo,
30379MHMboo, 830396060,  9HOM©OJBHOMMO, ©O30EMHMIIIBIO0EO, Bo3MEsbgdobo.
RMbJ30e©,  Bogmbmowgdo 3b6G0MmJLoIBEGHME,  96GH0T03OMdIME @
R9OIPGHWM® O sG™® 3mJdggdgdl 583969096; Ebodmgsbo 9593900: GHM03oMMJLO
®3dHo©oPEIbmozwo s mdHheyzgdmozywo
0535380609305 3396560l LBEBHMILYOO  M9oJ30gd0L  MYYMSE30LMD S WO30EEO
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0553900. QU 3m33mb9bE9gdo

Loaboerobogools gHgdmMsb.
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Logmomm  sl33bs:  Fasgmbmogdo s  30OHMJLo0bsT03MMO  HoMmIMgdmEgdo
Do0mo9696 doMomso  9B6GH0MJLoIBEHMO  5dBHogmdsl. RT-900 ©s MS/MS ombgodo
90mb3z935  WoBHIOOGHMOME  Bmbs3gdgdl, Moz  9ILGHMMIIL  60dMdgdol  go@mdodomE
3B, DMP0gmHmo 3md3mbgbEo (354500ms, LoEg05bMmEMEMO F5535, LoggMobols 85539)
390d9ds 259M0Ygbmm Gmam®3 60d/dqdol JgdmEodmMo 86 396o0.

09050900000 5B5E0Bo. B3960 330930l BoMRWGdTo Bodo®mgdmerds LC-MS 36Hmgowol
3b65eroBds  9odmogeobs  Origanum-ob  Lobgmdgdobmzol  EsdobsLosMGdIwo  MHOYO
RoBMJodomemo  89950396mds,  MHMIgeog  dmoEo3L  MmMRobMe  B55390L,  3gbmewmE
B59MH90L, BW53MbM0EGILS s MJLOE030©YOL. 0WIbEHOBOEFOMGOMEO b5gMHNYIOOE G-
9600 395GHGIWMMO 5EYOW0 9935305 BIXIBMOBOL Fgo35L (3030 N°8, RT 7.532), Goi Lermem
056b3900Msd0s Shen et al. (2010) s Knez Hrncic et al. (2020) 9mbs39990056. cr0o@gs@m@sdo
9 Bogmomo  FoBbgmeos 35305358 960gdol  Lofobssmdgam s 9bEGH0MmILoIbEHMO
593H03mdol  Fmo356  2o63L5BOZMIWE. 5LB0TBsZ0s LoggMobols o35l (3030 Ne6) ©o
Loe305bmEmEo 855358 A-b (3030 N29) 56Ugdmdss. Pilar de Torre-l (2020) dobgzom, 58
G030L 3m0x96Mmmgdol sGIGEMDdS J0mOMGIL 9JLEHMSJGHOL Bowsw byoMM3MmMEH ]G MO
3396305 BY, Mo3 B39bL BodMBL ©s353HYO0M MYMHI30W VOMYOVIEGISL 560 FJOU.

B30bL 3096  0IbGHOBOEOMIOMEO  BO3MbMOEIdO, OMAMOOEBSS  WYEHJME0b-
3037OHmboo  (N°4) s 930a9b0bo-gem3mOmboo (N°7), FomBmowyqbl Origanum-ol
LobgmdgdoL ,,JodomE Mool 56509 FgdL* (Fingerprinting). Marina Creydt (2023) cos Taamalli
(2012) bsBL mlgsdgh, ™A LHmOgE 2w03mBOMYOMEO BErsgmMmbmogdols 3MMFBOEOMGOSS
3900599Y39G0 603MTol 5300963 IOMOOL oLdEAIbs© s b3S F3gbstgmeo Jobsrg39d0lysb
(B95B0G035300Ls0) Foo FoBLOLLZS39dWs®. Bo3MMBgEHObOLs (N°15) s gMomod@omeols
(Ne13)  50Bmbgbs 30 F0MD0mMgdL  FgEOdMEMM  IMO35¢BIMOM36q05Dg, o3 Tgbodgoms
3963061900 0ymb 608l gmyMz30meEo Fomdmdmdom, Abasglo Zengin et al. (2019)

3393530 509000 960930 Lobgmdgdols.
OEIOGHMOM Imbo3gdgdmeb dge®mgdom, B3z9bo 33930l gMM-9Mm Losbergls

Dot0moygbl G&®03ooOHmdlo Md3Ho©9dogbmozmwo QO &®03oMmdlo
™d3Ho©09(3960M039wo 3553900L (Ne11, Ne12) 0gb@oxoomgds. 85d0b MHmas Cavero et al. (2006)
doM0MOI©  BM3MLOMIOMEo 0y3b9b  GH9gM39bmoe  sbEomJLoIBEHIODY (modmero,

396353600e0), Bggbo dmbo390900 9BOINOMIOL 05305358 Jodome G358 mJlowodogdols
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d0dommegdom. gu  BogMmgdo  3bmdowros  dsmo  Gmerom  d3gbsMgms  MO3HE30L
999o60b09ddo s dgboderms  39ML3gJBHOIO  0yml  Fomo  BOMEMYOMHO  9339JE9d0L
d9dpmdo dqLfogams.

33w930L 39092900 565 FbMmwmE 5sLEGIMYOL Hobs 330093930l Jogabgdgdl 15385351
05BobMO  JodomGo 0995y gbemdol  Jgbobgd, Mg 93LgdL  Food 08305000
39@90m0@ 900l dmbsggdgdom. LC-MS dgomol dsmoeo dgddbmdgermds s Lodmbdg
153 gdsls 0derggzs Imbgl Bodmdol 3mI3wgdleo IBILOSMYDS, MO Bogmdzgeos dobo

999p™do 259my9bgdobmzol g3sMmBs3933GWIX? s 33900l 0bMLE®m0sTo.

VI3 5809633333550m60 39admbs®sls (Thymus transcaucasicus) o@mgdodonmmo b3bhobobyo

15330930 939bsMOL  BMMEGdOL s Y3930¢gdol  Jodom@o  JgdoygbermdoL o
B0MEMA0MH0  5dEGH03mdOL  FgLogzsligders 2odmygbgd s ms38s39L (Origanum vulgare)
136M060bgOLLL  HS3MMBOMGIMWO 0IBEGHWMO FJPMOMEMY0s. BOGMJ0B0OHTs  SBSEODDs
5$39695, ®M3 53096 35335809600 d9admbsOSL (Thymus transcaucasicus) 6503939080 $gbmemMo
BogMmgdols  gobsfowads 1393083039600 bobosmolss. 800gdmwo dggagdol dobgozom,
X59996M0 33960930l Y39y Jowowo 3mbagb@GHMogos sxkgodlo®m®s d39bsMOL yzs30gddo
(38.69 0a/y TdGOE  BLoBY), o3 Logy®MAbMmds®  509dsBgds  BMMEGdTo oMLY
95h396909w0b (24.45 3y/y).

5396M3560dMb3z153990L  F9I(339 MBS BMOgdLs S Y3530¢gddo  momgdols
0©96GMG0s.  39MHdMmE, ROl b60dmIdgddo s0bodbmwo  bsgHmgdol  3mbagb@®Mogos
99500996l 4,627 3p/p-L, bmwm yzsgowgddo 5,001 8p/y-L. gl 05603b7dL domgodo©o
3OB0OoL BEGOd0EMOMISBY 396560l dofioliBgws bsfowqddo. goblibzeggd0m 15385351996,
LoSE MOYBMIOL IMOOL 3580 ORIMID305300 J9TM033909, 893JMbIMS boliosmgds
1396M35603Mb35153980L MBOM M9BIOIMO Fobsfogdom, Gog DML byowgmEol Loghom
R96353MEMQ0M6 VOMGOVIEGISL.

530GH™J0dom®Ts  9b5eoBds  5B396s, MMI  RES3MmbMOEYOOL  IPMM3qds  F3965MOL
093030 MmOYsbmgddo  Loa®AbmdWs®©  50gds@gds  3939G9GHOMM0  MmEMYBMgdOL
9563969090b. 39MHdM, Y3530¢gddo 50bodbeo Bogmmgdol 999339crmds 895096l 26,312
3y/a-b, 95806 MLy BmdEgddo gl dsB3969d9e0 15,578 Ty/a-000 Tgdmogscyangds.
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BOOMBs s Y3530 FmOOL  BEeg3mbmogdol  3mbi39bEH®300L  sbodbyero
©0xRgM96305305  FomBmoygbl  360d3b9wm35b  3M0GIMoMAL  I3gbseol  Bo@mdodomemo
36MHMR0eol 3033¢gduHo T9gz5L9d0LOMNZ0L S B0MOMIOL Y3530¢9dOL, MHMYMEOF FoVIWO
B96T53MEMQ0MO0  3mFGHbE0swol  mbg bgwgmEol,  M30MsBHILMBSDY. Y3530 gddo
REo3mbMmogdol  momgdol 70%-00 dgBHo ©ogMmzggds (26.3 vs 15.6) d93bogm s
SL50MMgdL I(39696M0L 53 Bsfool asdmyggbgdol 3MH0MMOEIEBH WML sbE0MJLOWIBEHMMO
36935053900l dMbodBoIIWS.

092JMbocsl  BmmmMmEdo  sbEGH0MJLOIBEHMMO  5dEH03MmdOL  gobloBrzmolsls, DPPH
399mygbgdols 99d;mbgg35d0 M5035¢ol 0630006Mgd0L 3MM(396E0 003w gdm©s BblsILbIS
609m8olb gobBsg3gdsbg (F = 2,4,5,10). Lo33wg30 60dmdols ICso 3603690 mdgd0 9geyqgmds
2,75-0,55 3p/dw  Robpgddo. doegdmwo  dmbsagdgoo  30momgdl  godmbodmen
36¢0mJLoIBEHWE 5JEH03MdBY, PoblsgMmMgdom 0d 60dddo, Gmdeol ICso Igoygbos 0,55
3y/0, 53 Y3905Dg 3096 56EH0M5035M 9339dBHL sbobo3L.

092JMbsGL Yy35300lL gJuBMOg@Ts 259Mo3w0bs godmbo@wo sbEomJlosbEHmeMmo
5JBH03mds, 53 LGOS DPPH mog0lvg3owo  650035¢00l  0b30d06qd0L  dsmseo
95639690 gdom. 53 dgdmnbggzsdo Lozgergzo bodmdol ICso 360369 mdgdo dgMygmds 3,53-
0,35 9p/0 gsMRgddo. FJorgdmwo dmbs3gdgdo dommomgdl oo sbEH0MJLoIBEHWE
59303M05%9.

LogOmm dgxsLgdom, MmM039 60dxddo ICs < 5 /0w, G53 w9339 F0POMGAL Foogw
36¢0mJLoIBEHWMOMISDY, Gmmmedo 960d3bgermdgd0 MBOM 156T0TWYZ3OIW0s, brerm
Y3530¢0do dogr0sh @sdsero geo Bodwmddo (0,35), Bmyo MBO™ dowoero (3,53), 5J@03mds
050505,  8ogM58  BMEoL  ALRO3LOE  MVMI6T0TYZMIME0.  5FM0YSE,  893]MBPIMOL
RS 5  Y3930do  IB0JLOMPS  Fooeo  IBEH0MJBOIBEHMOMO  5JEH0ZMdS, 0ol
RMOMdo BEHOOMMIE FoW0s, MM Y43530do MBOM 35600509 M0, Mdazs SB939
363065035000 9539JGH0m godmoMmBg3s.

ABTS 9900m@©olb g580mggbgdolisl mmerol 60dxddo 4sdmgwobs, Hmd ICs — ob
9600369wmdg900 < 1,5 3y/-Bg. 49bLs3MPMHGO0 sdsewo 360dzbgemdgdo (0,37 s 0,28)
300madL  doer0osh  dwogh  SbEHOMIO035 MM  9x39JAHDY. 99 Tdgdmbggzsdo  BmmEool
9JGH®odBHo 499Mm0MmBgMmEs 500 BGH0MJLoIbEHMOO sEogmdom (ICso =1,10-0,28 3p/d),
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396L93MPMGd0m» 60ddqddo, bosg ICso <0,5 Tp/Iew, M3 Y39 sBY I0GH SBEHOMIOZSEME
9539d AL sLobogl.

092JMbsGL Y353000l 9duE®MsdEHol ABTS 9gommmoo d9935L9d0Lsls BobL, MmA yggwms
ICs0 -0l 3603369comds <1 dp/den-DBg, Mog J0momMgdl doe0sd deogh 59BH03mdDY. y39wsby
5050 860936gemds 0,18 dy/der d0m0mgdl 1s)39009LM  sbEHOMOIOIs® 9839JGHBY
65081893l InGob. 43530000 g58m0Mmbg35 Ie0gMo s6EGH0MJL0IBEHMMO sdE03mdoo (ICse =0,71-
0,18 9y/d), goblozMmegdom 60dxdgddo, Loog ICs <0,24 3/ -Bg. GMAMOG BmoOEoOU,
ol 9393000l 9gbE®sd3Hgoo 98moMmBIM©bIb dwogho s6EGH0MJLOWIBEHMMO 5dE03mdoo,
09939 Y35300 B0 603dom 3093 MBOM AE0GH 56EH0MS035¢ MM 9539dBL 9B3969ds.

092JMbML Bl S 439300l 3OH0B0BYOLLL A9TMYgbadmeo m®ogg (DPPH s
ABTS) 0gom@ol  dobgzom 993300005 3004350, OMI  393dmbsMsl Bmmm®wos ©s
y35300i3  399m0MmBg3s  d0gMo  9BGH0MJLOIBEHMOO  9d3H03MBOM. BMMEIOL  5EGH0ZMBS
BGHOBOEIMEMSE  FoMO0s, bmwm y3530e0 Dmaxg® MBOM dwogMo BEGH0MIO3oW MO
98399H0  259m0MBg3s, o3 B0MMOMYOL  BMMEIOL s Y3s30eol  3mA3MbgbEgdol
B0MEMP0O 5J303MdIT0 2oblibgzo3989MdIBY.

VI.4. 3936565 gmmemgdls s 43530e09d30 0I6E0R0E0MIIMEO Boghmgdol smfigts

33w930L  BoMgddo  dglHogwrowos B9admbIMIL FmmErgddo s Y3930 9ddo
Jodom®mo  9995009bemds.  603MIgdol  sbsEroBds  9B39bs  Lbgoolibgs  domogd@omMo
B59m9gd0ol, dom  FmOOL  BgbMmEgdol,  REs356MO0EIdOL s  Lbzs  go@mdodomeo
3003306963 gdol  sOLgdMds.  50bodbmwo  bsghmgdo 609369 m3zs6 MMl St gd9b
939bs0ol  956G0MmJLoIBEHMEM  M30L9d)0d0 O DBMPIWI®  BOMEMA03NO  5JEH03MOST0

(gbGowo 8).
3b®oo 8. g39bmw®mo 659HMJdOL 00 bEH0FB03ISEG0s
69395300l H™ }
3LabgEgds (§9000) [M-H] ~ ombols dsbs (m/z)

358¢ol 055939 0.801 132.95
Sooadiocombyeo 4.207 295.06
REo356mbgdo
530396060-6,8-C-0039duemboo 4311 492.83
HMHIsH0bOL T55535 4.797 359
@3 90b-7-0-30)3990mbowo 5.007 461
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530996060l g 3mB™mboo 5.379 445.23
93 9mobo-0-39Jbmboo 6.874 447.14
93 gmobo 7.791 284.87
530396060 9.146 268.91
3900mJLo MY BEs3mb-O- 9.878 471.16
39JbmbBoo

092JMbsGsl  6033qddo  9dm3wgbogos M350 330l FBwogmbmoMo @
R9bm@MGo bsgMHmo. ggbmmMo 3g53900: 3580l Tgo3s (132.95 m/z), GMBIsG0bol d5535
(359 m/z) 56H0b 30609 d9g3YWNMHO BogMmM9do, dwogMo sbEH0MJLoIBEHMOO 5dEHogmdom;
BE356Mmbgd0 s Fsmo dgomglomomgdmmo Bm®mEgdo: dgmmdlowo®mgdwo Bws3s56mbo
(295.06 m/z), dgomJLoWOMmIOMEO Bs3Mb0-O-39Jumboo (471.16 m/z) dmbsfiowrmdgb
56GH0mJLoEBEHMG  3MM39U9d30; FsgmbmoENMMo awIMboEIdo s  3gJumboggdo:
530396060-6,8-C-003gJumbBoo (492.83 m/z), 530396060l dew3mGmboo (445.23 m/z),
©9E9M0b0-7-0-30m39mmboo (461 m/z), @WEHgmwobo-O-3gdumboo (447.14 m/z),
50bodbmo 4 3mHBogdo  5dw0gHgdl  bogMmgdol  fyoemdo  blbsmdsl s
00MdJBHOMOMBSL, o3  960d369gem3zs60s  I3gbsol  Bo@MmdodomGmo  IGmzowolmzol;
0530LvRBSMO  BsgMbmogdo: WwBHgmeobo (284.87 m/z), s30y960bo (268.91 m/z),
dmbsfoegmdgb 9396560l  9B6GH0MJLoBEHMO ©oE30L  LobEBHYIsdo, 1939 9g30 SbMgdOL

bafjobosedoga® 9893do-
093JmboGsl 60339080  asdm3zeobs  slggg  d3moxggbmmmo  BogMmgdols

X8089006 (GdOoo 9).
3600 9. 3 ong6mEMMHo b59MHMgdoL 00g6EH0R03530s

30og9bmmn®o baghmo | GgE96sools @™ (fmoo) | [M-H] - ombols dsbs (m/z)
3o&9dobo 2.253 289
303390600 85535 3.155 179
JmOHmyqbmwo 95535 3.063 353
93035¢%9Jobo 4.849 289
P-319560060b 05535 5.243 163
0300060 3390393H0b0 6.651 303
29Ol 33535 7.290 193
Gm@obo 10.381 609
530396060-7-2¢9300B0O 11.163 431
6HMBIoO0boL 05939 11.209 359
96004 GH0MMOo 11.258 287
3396393060 12.697 301
Bo60by96060 13.071 271
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39b3969BHobo 14.720 301
530396060 15.821 269

093JMbsGl  FmoMmwls  ©d  943930do  3sdM3wgbowos  AMOg5eRgMMZ960
30woxgbmnmr®o  bsghmgdo, dom dmEOOL  BIbmwmGo 8553900,  Bs356mbgdo,
RE53MmbM0EMOHO 3 HBOPII0 O MO30LIRSWO BES3MmbMOEYdO, Mro3 YBOME3gEymRL
939bo0ol  8dEog6m  5bGH0MJLOIBEGHME  5dBH03MBL.  BogHmMgdOL M350 RgMHM36gds @
LEAHOYIBHOMEO BBZOILHZS BMEOTGOO 5dE0IMGOL dOMOJEHOIOMDIL s 33¢g30L Jobgz0m
3090m90L BoEMJ0doMHo 3OHMB0E oL LOIEOEMUL.
090050900000 365¢w0B0. 093JmbsMl (Thymus transcaucasicus) Godmdodow®mds dgufjogersd
390053065 B96MEgdol s 3MmE0xgbmegdol FosMmm b3gdd®o, o3 blboL 53 Lobgmdols
oo B0MEMYOME®  59dBH03mdL. Jogdmwo Imbs3gdgdo OHMBIsMObOL, 3mxzgobols s
Jm®Mmygbols 8553900l dglobgd LEmw ™Msbbgg®Msdos Manukyan (2019) s Vergun (2022)
3309390096, Looi gl bogmmgdo 892 JmbsMsl  sbGH0MmJLobEHMG 056396090505
doBbgmo. 33e930L 39099900 (63039606-7-203mboO, ¢ gmEob-7-0O-
303990HMboo) BB gdmbggls Proestos & Varzakas (2017) 8mbosggdgdl, Lowog gu
B59m9gd0 olosbgwgdeos Thymus-ob 4356M0b 3053560 56E0MmJLoIBEHIOS. M930LYBIEO
53w03mbgdol (53096060, @MEgmEobol  Bsmobyqbobo) sGUYDdMBdS  LEObIGEHMWOoS
58096 35335609M0 393JMbIMILMZ0L.

3oblbgeggds o Losbeg 960l C-ae03mBoEIdol  sOBYOMDdS:  AsdM3wgbowo
530396060-6,8-C-003gJumboo (RT 4.311) 0830000 9MOL  Boblgbgdo  dgadmbsMols
LEOBIOEHM 5Bs0DYdTo. OEHIMIEMIMS oMM O-303mbB0EIdDY LorgdOHMdL, C-
303mD0I00 MBOM BESOO0WMHO bsgMHMNYd0s s B0 0YBEH0R0EOMYOS 33¢0g30L To@oen
A9Jbmmaomé  ©mbgbg dommomgdl;  slg3g  FgomJLoWoMmGPOMEO  BWH3MBMOEYdO:
0096¢ 058030000  FgMJLOE0MGdIMO Bs356Mmbgdo O BEsgMb-O-39JumbBogdo.
WRO® O3MGBOIOH0S S BJ0M© MBOM Fo0swo d0mIgufig30mdom godmo®mBggs, Mo Sen
et al. (2024)-ob doge bsblgbgd 56FGH0803OMdIMW  3MEgbEoswl  ITsBHYdom  HMRMIBEBHL
5d93l; 3939dobo s 93035¢)gdobo: gl Bogmomgdo MRBGM BAoMs Bsoby mvy ym©dgbdo
33b30905. 3500 00YbEHORBOE0Mgds T. transcaucasicus-do 96093b69crmgzs60 069009, MoYH
obobo 93300005 DBOHOD  gJuBH®odBHoL  Loghmm  9BGH0MJLoBbEGHMEO  LoddeszMgl;

3900mEMMyocao LobMLEg: 8mbsggdgddo BsbL ©030MH™M339ME39GH0b0 s 3gL3gMgBobo,
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®o3 30Mmomgdl 035Dy, Mmd LC-MS 5b5¢00B0 dsgosb 3a®dbmdos®gs o ,9030Ms“ ol
39H90ME0@ 9003,  O®mIwgdog  dgodg  3mbiEgbBHOsEo0mss  foMdmygboro  (Mbog
bAHObsOGHMmo HPLC dgom@gdo bdoMo 390 bgosgl). 33wgzs  9B39690L,  G@I
58096 35335609)M0  892JMmbIM QO30 GPO® MROM OO BOEMJ0ToMOO  Mmd0gIE0s,
3000609 gl SOOI @OFGHIMGIM5T0 0gm  SOFIM0E0. FoblogMmMmgdom  LoobEgmglms
3900mgLoE0MGOO BMMTJIOLS S C-ge03mBOEIOOL SOBGOMDS.

653 099bgds  Lodomgzgumdo  Bo@oMgdme  33w9390L, S©LYB0Tbs30s, GM™MI 030
5MgM  1¥IY36090M  OEGHIMOGHIMST0  M630535L5 @S 39aJMmbIML  BoGMmJodomGmo
©HOLOSMYdS F9BMOBIMRWGOMPS FBMEME JNYHDYNYOOL SbseEoBom 56 B9bmgdols s
REO3mbMoEgdol  XsIMGO  (MoMmEIbMdM030)  Fgxslgdom, B3zgbl  Boge  306M39es©
Logo®mzgermdo, Fo0oo  dsMbgzomdol LC-MS  dgomol  asdmyqgbgdom, dmbs o0
1657309008 ™30L90(030 ©Y3MPOMIOS 0BPOZ0SWIMHO IM9329gdol MbYHg. oligmo
BogMmgdol godm3zegbs, MMYMEMOEs LoggMobols s Largosbmerols 9553900 (053853580),
53039606-6,8-C-0039JumBoo, dgmmdlowo®gdmwo  gwszsbmbgdo ©s  L3ggonozwmco
3 36O™b0gdo  (092JMbs®sd0), FoMBmMmowagbl Ig3bogme  Losbargl s  9B3969dL
8505300560 5F5MH0L §30EHM3900L b3 domdodo® 13930R3035L.

59605, 0530535 @5 893dMbIMVL LEbgMOgdIOL 3mI3WgJlmEmds Fo@Gmdodom®ds
565¢0BBs  OOILEGHMS om0 FoPO0  MYM3090  3mFIBE0Iwo s 2oTMogw0bs
9600369wmgz560  3939dMmmEmo 305350 i9MHM3bgds:  LogMmm  d0MmdsM3gMgdo:  mM039
939bs69gdo  §58Yzs6 Bdomogd@BHo® 30m33mbgbGo 0WIBEBHOBOEOM©s  OMBIsMObOl B3,
530396060l s M@ gmEobol omBdmgdmegdo, Mo 534s6gdl oG Mo dmbo39dgdl
o dwogm  56GH0MJLOBEHMO s BMYOOL LoHobsswdgam ™30L9d9dbY. LobgmdMogzo
139(30530379OMds: 15305358 gdmbz93580 259033905 M0 300896 gdol (LoggMobols
@5 LoEg3006MmEEmO  3593900) ©5 03305000 MJLOEPO30EYIOL  SGBYGOMDS.  dYRJMBIEISL
d9dobgg3sdo  godmgwobs  Mbogsrymo  C-a03mbBogdo,  Igmmdlowomgdmwo
RE53mbM0Yd0 o 35@9J0bgdols xamRo.

33w930L ©0MgdMgds: 00095EGH0R0E0MYIMWO 08305000 F9BHIOdMEOGHJIO (MMAIdO3
5O goMMHOMIOES SOOI 33¢09390d0) HomTMoagbls  Losbergls s  3608369wm356
b593dgzgemls Jdbols 53 d39bsYgdOL 25dMYqbgdolbmzol BsMTS39I3E™ME Hodmgdalsy s 33900
360HM©YJBHGool  93mIbGHMOMdOL  3MBEGHOM@Oobm3oL.  xsddo, BoMgdMEo  89wga900
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SBIOMMGOL 53 LEbHYMOJOOL JodomE® G35l S boBL MUgsdL Fowowo F5MPY35MdOL Tob-

139dBHO™AgEBHOo0L (LC-MS) 2505909393 O™l 0s65d900Mm39 Bo@Emdodome 33¢9390d0.

sli336980:

o 53565-009M9M0L, SOLOSBOLS S 5F3M5-Jo309000lL A0l 0oMOMNOLS S 30ddOSG
3 JMJ o oF 390 ] QoQ0 Q© ©JooM]

bemgegddo Bo@o69dmeo 9obmdMEsbozmemo 33930l 3909950,
0©96G08030MGOM0s 39WIOHO0 BMmOOLb 91 ©s 3MWEH030090wwo 166 LobgMd.,
5360939 11 Lobgmdol Lmzgm, Gog 59 Mgaombols Imbobegmdsdo dgdmbsbme dos®
G®50030Mw 30©bsHY F0NOMGIL.

*  5EAOWMIM0Z0  FMbobrgmdol  doge  I3gbstgoms  godmygbgdols  L3gdEHeo
365350 x9MM35605, Losg ©MI0boMmgAL  Bod3m@bowm (59%) s ULszzgdo (38%)
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Introduction

Relevance of the Topic. From an ethnobotanical perspective, the Adjara region represents one
of the most interesting areas. Since time immemorial, the multifaceted utilization of plant resources
has held fundamental importance in the daily life of the local population, serving medicinal and
nutritional purposes as well as building, carpentry-turning and ritual practices. In this regard, Adjara
highland is an object of particular scientific interest, distinguished by its floristic diversity and high
rates of endemism. The geographical isolation and specific landscape conditions of the region have
facilitated the conservation of those ancient, traditional methods of plant utilization that face the threat
of irreversible loss against the backdrop of modern globalization and urbanization processes. Today,
the preservation of this knowledge is in a critical phase. While the elderly population remains the
primary repository of ethnobotanical information, the informational gap between generations and the
lack of interest from the younger generation threaten the transmission of this traditional experience.

At the same time, demand for raw materials of plant origin is steadily increasing in modern
biomedical sciences. Unlike synthetic analogues, phyto-preparations are characterized by high
bioavailability and minimal side effects. Numerous highly effective remedies in the pharmacopoeia are
rooted precisely in ethnobotanical experience. Consequently, the systematization and scientific
promotion of ethnobotanical data preserved among the population of Adjara highland is a highly
relevant task, which is vitally important for the conservation of regional biodiversity and sustainable
development.

Studying ethnobotanical aspects within the scope of this research allows us to comprehensively
demonstrate the diverse spectrum of practical applications of wild and cultivated species: for
medicinal, food, dyeing, ritual or agricultural purposes. Against the backdrop of a global ecological
crisis and the degradation of biodiversity and ecosystems, the role of ethnobotanical research acquires
strategic importance.

The threat of the population reduction among plant species of economic value (medicinal, food,
technical, etc.) demands an immediate response. The systematic collection and analysis of
ethnobotanical data enable the identification of unique species that play a pivotal role both in the daily
lives of the local population and in maintaining ecosystem balance. Integrating traditional knowledge
and experience with modern scientific methodologies ensures: the rational management of natural
resources, which eliminates the unsustainable extraction of raw materials, and promotes the
preservation of cultural heritage - safeguarding ethnographic memory for future generations.

Ethnobotanical studies serve as the foundation in the process of discovering new biologically

active compounds. This is particularly promising for the pharmaceutical and biotechnological
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industries, where the study of natural molecules is a prerequisite for creating innovative drugs.
Accordingly, protecting ethnobotanical heritage represents the intersection of ecological, economic
and fundamental scientific interests.

Aim and Objectives of the Research. The primary aim of this work is a comprehensive study
of the ethnobotanical potential of the high-mountain pastures (yaylas) of Adjara highlands, specifically
along the Adjara-Imereti, Arsiani, and Adjara-Shavsheti ridges: documenting the traditional
knowledge preserved among the local population and providing a scientific analysis of the practical
application (medicinal, food, agricultural) aspects of plant resources. The study also aims to provide a
phytocoenological characterization (determining the structure, species composition and ecological
features) of the four most intensively used species in the study area. Furthermore, it includes the
scientific evaluation of biologically active substances of promising species, and the identification of
rare and endangered species within the context of biodiversity conservation and sustainable use.

To achieve the aim, the following objectives were identified: conduct field-ethnobotanical
expeditions on the pastures of Adjara highlands (Adjara-Imereti, Arsiani, and Adjara-Shavsheti
ridges); conduct interviews and surveys among the population to collect primary data regarding
traditional methods of plant utilization; perform floristic identification and statistical processing;
identify species under anthropogenic pressure and study the ecological state of their populations;
perform laboratory phytochemical screening of two target species; and determine conservation
statuses, alongside documentation and promotion.

Object and Methods of the Research. The objects of research were the pastures (yaylas) of the
Adjara-Imereti, Arsiani, and Adjara-Shavsheti ridges, as well as adjacent high-mountain villages
(Tkhilvana, Bodzauri, Danisparauli, Pushrukauli, Rakvta, Furtio). Fieldwork encompassed the
following territories located at altitudes of 1100-2200 meters above sea level: Adjara-Imereti Ridge:
Mount Gomi, Ghorjomi, Didachara; Arsiani Ridge: Alme, Tetrobi, Ghmachala, Khariataghi,
Baricholo, Ghmani, Tsipnari, Shuamta, Sari-Chairi; Adjara-Shavsheti Ridge: Chirukhi, Velatebi,
Macharelati. Field-ethnobotanical studies were carried out during the summer periods of 2022-2025.
Within the framework of the research, up to 30 scientific expeditions were conducted.

Depending on the type of research, various methods were employed. For data collection, route
expedition and ethnobotanical survey methods were used. Interviewing was conducted on the basis of
semi-structured questionnaires (Bussmann et al., 2020), which allowed for gathering information on
local plant names, modes of use and ecological distribution. Taxonomic identification of the collected
material was carried out using the classical morphological-comparative method, based the following
reference works: Manual of Plants of Georgia (1964, 1969), Manual of Plants of Adjara ([Imutpuesa,

1990), and Flora of Georgia (1971-2011). Latin names of plants were verified according to the
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international nomenclature database World Flora Online (WFO, 2026), while Georgian nomenclature
relies on A. Makashvili’s Botanical Dictionary (1991) and N. Chotalashvili’s Latin-Georgian
Dictionary of Plant Names (2023). Statistical analysis was performed in the R software environment
using the 'Vegan' package (Oksanen et al., 2026).

To study the population structure and phytocoenological features of intensively used species,
transect, quadrat (Asanidze & Batsatsashvili, 2019) and Domin scale (Peet & Roberts, 2013) methods
were used. The Braun-Blanquet scale was employed to evaluate plant frequency-cover within the
described quadrats. Phytochemical screening of the target species to identify biologically active
compounds was performed using qualitative reactions and thin-layer chromatography (flavonoids were
studied using the ALCL3 method at 510 nm; total phenols via the Folin-Ciocalteu method at 750 nm)
in full compliance with international pharmacopoeia standards and Wagner-Bladt methodology
(Wagner, 2003; Pharmacopoeial, 2013; Vachnadze, 2012).

Scientific Novelty of the Work. In contrast to fragmentary studies conducted in earlier years in
certain villages of the Adjara region (Merisi, Uchkhiti, Chvana, etc.) (Bussmann et al., 2020; Kazanc1
et al., 2021), this work represents the first comprehensive ethnobotanical study of the high-mountain
pastures (yaylas) and adjacent villages (Tkhilvana, Bodzauri, Danisparauli, Pushrukauli, etc.) of the
Adjara-Imereti, Arsiani and Adjara-Shavsheti ridges. For the first time, traditional plant utilization
methods characteristic specifically of populations living in high-mountain pasture conditions were
systematized. For the first time, phytocoenological descriptions and population structure analyses were
conducted across seven pastures (Tetrobi, Macharelati, Tsiplnari, Shuamta, Sari-Chairi, Chirukhi and
Negoiani) for four regional priority species: multi-leaved strawflower (Helichrysum plicatum subsp.
polyphyllum (Ledeb.) P.H. Davis & Kupicha), ragwort (Caucasalia pontica (K. Koch) Greuter), wild
marjoram (Origanum vulgare L.) and Transcaucasian thyme (Thymus transcaucasicus Ronniger).
Within the framework of the present research, statistical processing of the acquired data was
implemented for the first time, allowing for an objective assessment of the intensity and priority of
plant use in the study area. For the first time, phytochemical screening was executed for two target
species common in Adjara highlands - wild marjoram (Origanum vulgare L.) and Transcaucasian
thyme (Thymus transcaucasicus Ronniger) - establishing their content of biologically active
compounds and evaluating their pharmacological potential.

Theoretical and Practical Value of the Work. From a theoretical perspective, the work serves
as an important source for documenting regional cultural heritage and traditional ecological
knowledge. Population studies conducted on priority species (Caucasalia pontica (K. Koch) Greuter,
Helichrysum plicatum subsp. polyphyllum (Ledeb.) P.H. Davis & Kupicha, Thymus transcaucasicus

Ronniger, Origanum vulgare L.) establish a firm foundation for forecasting plant resource dynamics.
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The research scientifically substantiates the prospects of integrating ethnopharmacological data into
official medicine and the rational utilization of wild food resources. From a practical perspective, the
results serve as an applied guide for the sustainable development of the region across several
directions: the recommendations formulated in the work and the species conservation status
assessments provide an essential tool for environmental structures to plan protection, monitoring and
restoration measures for populations under anthropogenic pressure; phytochemical screening results
are important for exploring the extraction of new biologically active substances and the production of
phyto-preparations based on local raw materials; identified ethnobotanical objects and traditional
plant-use practices offer a unique resource for developing agritourism and planning specific
ecotourism routes; the potential of food and medicinal plants revealed by the study will facilitate the
production of local niche products (ethno-culinary items, phyto-teas), which is important for the
economic empowerment of mountain populations; research materials can be integrated into higher
education curricula for botany, ethnobotanics and ecology courses as a fundamental source for
studying regional biodiversity.

Publications Related to the Dissertation. A total of 5 scientific papers have been published,
including two indexed in the Scopus database. Additionally, 2 monographs have been published
covering certain topics presented in the dissertation.

Structure of the Dissertation. The dissertation spans 158 printed pages and consists of an
introduction, a literature review and an experimental section - which in turn includes descriptions of
the research material and methods, an analysis of the research results and appendices. The literature
cited includes 153 sources. Conclusions are presented in 12 points, and recommendations in 5 points.
The main body of the work includes 32 tables and 8 photographs. The appendix section consists of 2
appendices, containing 1 tables and 18 figures (chromatograms of chemical compounds).

Publication of Research Findings

The results of the study have been published in scientific articles:

1. Darchidze M., Kharazishvili D., Varshanidze N., Memiadze N., Jijavadze N. (2026). Results of
ethnobotanical research conducted on the summer pastures of the Ajara-Imereti, Arsiani, and
Ajara-Shavsheti ranges. Bulletin of the Georgian National Academy of Sciences. VVol. 20. N1.

2. Darchidze M., Kharazishvili D., Varshanidze N., Memiadze N, Diasamidze I., (2024). Results
of ethnobotanical research of The Arsiani and Adjara-Shavsheti Ranges, ,,Georgian Scientists®,
Vol. 6, No. 4. https://doi.org/10.52340/gs.2024.06.04.01

3. Darchidze M., Kharazishvili D., Varshanidze N, Khuroshvili N., Kazanci C., (2024). Results of
ethnobotanical research on the areas surrounding the Goderdzi Pass (Adjara, Georgia),
,,Georgian Scientists®, Vol. 6, No. 1. https://doi.org/10.52340/gs.2024.06.01.34
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4. Varshanidze N., Jayeli E., Turmanidze N., Darchidze M., (2023). Variety of medicinal plants
containing flavonoids common in Adjara and features of use, “Intercultural dialogues™ VII
Transactions. https://doi.org/10.52340/idw.2023.02

5. Bussmann R. W., Paniagua Zambrana N. Y., Sikharulidze S., Kikvidze Z., Darchidze M.,
Manvelidze Z., Ekhvaia J., Kikodze D., Tchelidze D., Khutsishvili M., Batsatsashvili K., Hart

R. E. (2020). From the sea to the mountains — plant use in Ajara, Samegrelo and Kvemo
Svaneti, Sakartvelo (Republic of Georgia), Caucasus. Ethnobotany Research & Applications.
20: 09. http://dx.doi.org/10.32859/era.20.09.1-34

Content of the Dissertation

Literature Review

The work analyzes 153 literary sources, which examine the analysis of information sources
related to the dissertation topic, the state of existing knowledge and the main results and concepts in

relation to the research problem.

The research results are presented in the experimental part, from the fifth chapter onward.

Chapter V. Plants Used by the Local Population on the Pastures of the Adjara-Imereti,
Arsiani and Adjara-Shavsheti Ridges

A total of 104 individuals (96 women, 28 men) were interviewed across 17 pastures and 6
adjacent villages of the Adjara-Imereti, Arsiani and Adjara-Shavsheti ridges. The majority of them
were over 35 years of age, predominantly between 40-70 years old. Individuals aged 22—-25 were also
interviewed, on the basis of which it is revealed that knowledge is nearly lost in this generation.

We recorded 91 species of wild flora used by the population, which are united across 78 genera
of 40 families. Among them are trees — 17, trees or shrubs — 3, shrubs — 15, subshrubs — 2 and
herbaceous plants — 53 species (Diagram 1). We also recorded 166 species from 45 genera of 23
families utilized in cultivation. These include fruit-and-berry, vegetable and cucurbit plants, as well as

11 species of fungi.
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Diagram 1. Life forms of plants of ethnobotanical importance
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Representatives of the Rosaceae (15 species) and Asteraceae (15 species) families dominate. The
Lamiaceae (6 species) and Polygonaceae (5 species) families are also represented by a significant
share.

V.1. Statistical Analysis. During the statistical analysis, only minor differences were recorded
among the participants based on their knowledge of plant species. To a certain extent, the differences
were determined by the altitude of the settlement above sea level; however, this correlation was so
weak (r2 = 0.011, p = 0.536) that altitude practically exerts no significant influence on the number of
plant species named by the participants. Ordination analysis showed that knowledge of plants was
influenced by the pastures of different ridges (r2 = 0.6344, p = 0.001) and the district (r2 = 0.2671, p =
0.001). Other factors, such as altitude above sea level (r2 = 0.011, p = 0.536), age (r2 = 0.0152, p =
0.462) and gender (r2 = 0.0157, p = 0.305), did not have a statistically significant effect. The overlap
analysis of plant utilization by the populations of the ridges within the study area revealed that the
majority of identified species are characterized by a wide ecological amplitude for the region. Their
ethnobotanical utilization practice is nearly identical and widely established among the local
population. Overall, participants showed high Informant Consensus (IC) across all categories of use
(Table 1).
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Table 1. Informant consensus according to plant utilization on the investigated ridges, with the total

number of use reports and taxa.

Use Total Use
Ridge Categories Reports Total Taxa ICF mean
Adjara-Imereti 6 190 39 0.799
Arsiani 7 1280 68 0.948
Ajara-Shavsheti 6 434 57 0.871

Analysis of the Informant Consensus Factor (ICF) by ridges showed that the highest consensus is
recorded on the Arsiani Ridge (0.948), where the diversity of used categories (7 categories) and high
citation frequency (1280) indicate the resilience and homogeneity of traditional knowledge. The
figures obtained on the Adjara-Shavsheti (0.871) and Adjara-Imereti (0.799) ridges also indicate high
consensus, confirming that ethnobotanical knowledge is stable across the region and species utilization
practices are closely aligned with one another. For the Arsiani Ridge, 0.948 is a very high index (the
maximum is 1.0). This means that the population there uses plants almost identically. The highest
number of taxa—68—was identified on the Arsiani Ridge, which explains the leadership of the ridge
in terms of diversity.

According to the Use Value (UV) index of plants, the core ethnobotanical knowledge is
possessed by the population living in the village of Tkhilvana and its associated yaylas: Chirukhi,
Sarichairi, Shuamta, Tsiflnari... as well as the population living in the village of Furtio and its
associated yaylas: Mount Ghoma... These yaylas have the most active tradition of plant utilization.
This knowledge is used relatively less in Tetrobi, Beshumi and the rest of the above-mentioned yalas.
The lowest level of knowledge is held by the population living in Riketi, Lekidziri, Alme and nearby
pasures (yaylas).

Plant utilization is linked to the seasonal movement to pastures. In lower zones, the collection
and use of food plants is more frequent (Tkhilvana, Uchkho, Danisparauli...), whereas on high-
mountain pastures, mainly medicinal plants are collected (Tetrobi, Alme, Sarichairi, Chirukhi, Tsivi
Tba...) and food plants to a lesser extent.

The average age of respondents is distributed as follows: Tsivi Tha — 79, Tetrobi — 79,
Ghmachala — 73, village of Danisparauli — 67, village of Tkhilvana — 64, village of Rakvta — 64,
village of Furtio — 60, Mount Ghoma — 58, Mount Lekidziri — 56, Shuamta — 55 years. The oldest
representative was 84 years old, located on the Khariataghi yayla. This indicates that the practice of
identifying and utilizing plants on high-mountain pastures is preserved primarily among elderly
people. In the younger generation, this knowledge is being lost; they use these resources less or not at
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all. It should also be noted that the younger generation of pasture-goers collects certain medicinal
plants (strawflower, ragwort) solely for commercial sale purposes.

The Use Diversity (UD) was evaluated using the Shannon index. The most diverse utilization is
exhibited by the following species: Origanum vulgare L., Thymus transcaucasicus Ronniger, Mentha
longifolia (L.) L., Mentha pulegium L., Ribes biebersteinii Berland. ex DC., Clinopodium
grandiflorum (L.) Kuntze — food, medicinal; Helichrysum plicatum subsp. polyphyllum (Ledeb.) P.H.
Davis & Kupicha — medicinal, commercial sale; Caucasalia pontica (K. Koch) Greuter - medicinal,
commercial sale; Hypericum perforatum L. — medicinal; Gentiana septemfida Pall. — medicinal;

Chenopodium album L. — food.

V.2. Ethnobotanical Spectrum of Wild Plant Utilization

V.2.1. Specificity of Medicinal Plant Utilization. As a result of the conducted research, it was
established that the local population utilizes 54 species of wild plants belonging to 46 genera of 23
families (which constitutes 59% of the total number) for medicinal purposes. According to therapeutic
directions, the following groups emerged:

Used as cardiac remedies: Rhododendron (Rhododendron ponticum L.), mount mint
(Clinopodium grandiflorum Kuntze), forest mint (Mentha longifolia (L.) Huds.), mount currant (Ribes
alpinum L.), rock currant (R. biebersteinii Berland. ex DC.), nettle (Urtica dioica L)., cherry laurel
(Prunus laurocerasus L.), Caucasian whortleberry (Vaccinium arctostaphylos L.), whortleberry
(Vaccinium myrtillus L.), bog bilberry Vaccinium uliginosum L.).

Used as sedatives: Origanum vulgare L., Mentha longifolia (L.) Huds., Thymus transcaucasicus
Ronniger, Clinopodium grandiflorum Kuntze, Tilia dasystyla subsp. caucasica (V.Engl.) Pigott.

Used for the treatment of ulcers, wounds, warts, skin tags, and burns: Achillea millefolium
L., Chelidonium majus L., Hypericum perforatum L., Plantago major L., Sedum hispanicum L., Picea
orientalis (L.) Link, Veronica beccabunga L., Polygonum aviculare aggr, Tripleurospermum
transcaucasicum (Manden.) Pobed.

Used for the treatment of allergies and furuncles (boils): Alchemilla caucasica Buser,
Arctium palladinii (Marcow.) Grossh., Bidens tripartita L., Chelidonium majus L., Hypericum
perforatum L., Geum urbanum L., Mentha longifolia (L.) Huds., Petasites albus (L.) Gaertn.,
Polygonum carneum K. Koch., Tripleurospermum transcaucasicum (Manden.) Pobed., Urtica dioica
L.

Used for the treatment of gastrointestinal (diarrhea) and digestive system disorders:

Astrantia maxima Pall, Achillea millefolium L., Clinopodium grandiflorum (L.) Kuntze, Geum

50



urbanum L., Petasites albus (L.) Gaertn., Polygonum carneum K. Koch, Origanum vulgare L.,
Sambucus ebulus L., Thymus transcaucasicus Ronniger.

Used for the treatment of hemorrhoidal disease: Gentiana septemfida Pall., Plantago major
L., Rumex alpinus L.

Used for the treatment of the liver and gallbladder: Clinopodium grandiflorum (L.) Kuntze,
Helichrysum graveolens (Bieb.) Sweet, Helichrysum plicatum subsp. polyphyllum (Ledeb.) P. H.
Davis & Kupicha.

Used for the treatment of kidneys and urinary tracts: Daphne pontica L., Equisetum arvense
L., Gnaphalium sylvaticum L., Helichrysum graveolens (Bieb.) Sweet, Helichrysum plicatum subsp.
polyphyllum (Ledeb.), Trachystemon orientalis D. Don, Tripleurospermum transcaucasicum
(Manden.) Pobed., Origanum vulgare L., Thymus transcaucasicus Ronniger, Polygonum aviculare
aggr., Rosa canina L., Vaccinium arctostaphylos L., V. myrtillus L., V. uliginosum L.

Used for the treatment of joints and rheumatism: Achillea millefolium L., Cichorium intybus
L., Taraxacum officinale F. H. Wigg., Trifolium pratense L., Hypericum perforatum L., Origanum
vulgare L., Abies nordmanniana (Steven) Spach, Polygonum aviculare aggr., Rumex obtusifolius L.,
Daphne pontica L.

Used for the treatment of diabetes: Cichorium intybus L., Taraxacum officinale F. H. Wigg.,
Thymus transcaucasicus Ronniger.

Used for the treatment of malignant tumors: Chelidonium majus L., Taraxacum officinale F.
H. Wigg.

Used against viral infections and bronchitis: Origanum vulgare L., Picea orientalis (L.) Link,
Ribes alpinum L., R. biebersteinii Berland. ex DC., Rosa canina L., Rubus caucasicus Focke, R.
idaeus L., Vaccinium arctostaphylos L., V. myrtillus L., V. uliginosum L.

Used against inflammatory processes of the oral cavity and skin: Abies nordmanniana
(Stev.) Spach., Tussilago farfara L., Picea orientalis (L.) Link., Tripleurospermum transcaucasicum
(Manden.) Pobed.

V.2.2. Specificity of Wild Plant Utilization for Food. Research showed that the utilization of
wild flora species for food is an inseparable part of traditional daily life in the region. A total of 42
species of food plants belonging to 33 genera of 21 families (38% of the total number) were identified.
According to their culinary processing methods and purposes, the following groups are distinguished:

Pkhaleuli (wild vegetables): For preparing traditional pkhali, the most frequently used species
are Amaranthus retroflexus L., Chenopodium album L., Campanula lactiflora M. Bieb., Petasites

albus (L.) Gaertn., Polygonum carneum K. Koch, Urtica dioica L., and Portulaca oleracea L.
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Pickles (Mtsnileuli): For preservation and pickling, specific species are used, such as Aruncus
dioicus (Walter) Fernald, Scilla monanthos K. Koch, Campanula glomerata L., Ornithogalum
woronowii Krasch, and Staphylea pinnata L.

Raw material for preservation (compotes and jams): In the fruit-and-berry group, a leading
place is occupied by species of currants (Ribes biebersteinii Berland. ex DC., R. alpinum L.),
blackberry (Rubus caucasicus Sabr.), and raspberry (Rubus idaeus L.). Wild strawberry (Fragaria
vesca L.) and various blueberry/bilberry species (Vaccinium arctostaphylos L., V. myrtillus L., V.
uliginosum L.) are also widely used.

Aromatic plants for tea: The local population uses both cultivated and wild species to prepare
beverages (tea). Among them are: Laurus nobilis L., Mentha longifolia (L.) Huds., Origanum vulgare
L., Thymus transcaucasicus Ronniger, and Tilia dasystyla subsp. caucasica (V.Engl.) Pigott.

V.2.3. Various Directions of Wild Plant Utilization. In addition to medicinal and culinary
purposes, the flora identified within the framework of the research is characterized by other aspects of
utilization:

Wild fruits and berries: A diverse group of species is used for food, including both trees and
shrubby plants. Among them are: Juglans regia L., Berberis vulgaris L., Diospyros lotus L., Ficus
carica L., Morus alba L., and Morus nigra L. Also noteworthy are Crataegus germanica (L.) Kuntze,
Malus orientalis Uglizk., Pyrus communis L., Prunus avium (L.) L., Prunus cerasifera Ehrh., Sorbus
torminalis (L.) Crantz, Fragaria vesca L., and Vitis vinifera L.

Construction materials: The local population uses 3 species (3%) for construction purposes,
which represent the forest-forming species of the region: Picea orientalis (L.) Peterm., Abies
nordmanniana (Steven) Spach, and Fagus orientalis Lipsky.

Natural dyes: A specific, albeit small, segment of plant utilization is represented by species
used as dyes (1 species, 1%): Rumex obtusifolius L.

Plants for Agricultural and Ritual Purposes

Energy resource (firewood): Two species (2%) are used by the population as firewood
material: Picea orientalis (L.) Peterm. and Fagus orientalis Lipsky.

Turning materials: For wood carving and turning activities, 5 species (4%) were identified:
Juglans regia L., mulberry species (Morus alba, M. nigra), Sorbus torminalis (L.) Crantz, and a rare
species — Taxus baccata L.

Weaving materials: Five species (4%) are used for traditional weaving and agricultural tools:
Ostrya carpinifolia Scop., Prunus laurocerasus L., Juncus effusus L., Corylus avellana L., and Acer

cappadocicum Gled.
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Ritual purpose: From a cultural-ethnographic perspective, 2 species (2%) are important:
Artemisia absinthium L. and Cirsium imereticum Boiss.

Safety aspects: Parallel to agricultural activities, a poisonous plant posing a threat to the region
was identified - Sosnowsky's hogweed (Heracleum sosnowskyi Manden.), which requires special
caution during the collection process.

Such a diverse spectrum of plant utilization categories (medicinal, food, construction, turning,
ritual) indicates that the local ecosystem represents a multifunctional resource for the population
(Diagram 2).

Diagram 2. Distribution of plants according to use.
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V.3. Endemism and Conservation Status of Utilized Wild Flora Species

Analysis of the species studied within the framework of the research revealed their high
conservation value:

Endemism: Among the studied species, 12 species are endemic. Endemic to the Caucasus — 8
species: Picea orientalis (L.) Link, Abies nordmanniana (Steven) Spach, Astrantia maxima Pall.,
Satureja spicigera Boiss.,, Campanula lactiflora M. Bieb., Ribes biebersteinii Berland. ex DC.,
Heracleum sosnowskyi Manden., Caucasalia pontica (K. Koch) Greuter. (Red list of the endemic
plants of the Caucasus, 2014). Endemic to Georgia — 2 species: Helichrysum plicatum subsp.
polyphyllum (Ledeb.) P.H. Davis & Kupicha, Campanula glomerata L. Endemic to Colchis — 2
species: Cirsium imereticum Boiss., Rubus caucasicus Focke (Memiadze, 2004). Endemic to Adjara-

Lazeti — 1 species: Allium pseudostrictum Albov (Memiadze, et al., 2003).
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International Union for Conservation of Nature (IUCN) "Red List": 23 species are
protected, including: Urtica dioica L., Plantago major L., Picea orientalis (L.) Link, Veronica
beccabunga L., Bidens tripartita L., Ostrya carpinifolia Scop., Laurus nobilis L., Corylus avellana L.,
Mentha longifolia (L.) L., Mentha pulegium L., Cirsium imereticum Boiss., Achillea millefolium L.,
Abies nordmanniana (Steven) Spach, Trifolium pratense L., Pteridium aquilinum (L.) Kuhn,
Equisetum arvense L., Fagus orientalis Lipsky, Juncus effusus L., Diospyros lotus L., Juglans regia
L., Crataegus germanica (L.) Kuntze, Prunus avium (L.) L., Malus orientalis Uglizk.
(https://www.iucnredlist.org/). The majority of them (22 species) have LC (Least Concern) status,

while Malus orientalis is listed in the DD (Data Deficient) category.
"Red List" of Georgia: 3 species are protected: Ostrya carpinifolia Scop. — EN (Endangered);
Laurus nobilis L. — VU (Vulnerable); Juglans regia L. — NT (Near Threatened).

V.4. Study of Population Diversity of Priority Plant Species

Four intensively used species were selected as priority species for the study: Helichrysum
plicatum subsp. polyphyllum (Ledeb.) P.H. Davis & Kupicha, Caucasalia pontica (K. Koch) Greuter,
Origanum vulgare L., and Thymus transcaucasicus Ronniger. The selection was determined by the
combination of their high ethnobotanical value and conservation status. Specifically, according to the
data of A. Dmitrieva (Imutpuera, 1990), Helichrysum plicatum subsp. polyphyllum and Caucasalia
pontica belong to rare species; furthermore, Caucasalia pontica is included in the "Red List" of the
Caucasus, while Helichrysum plicatum subsp. polyphyllum is endemic to Georgia. Taking these
circumstances into account, a detailed description of the population structure and diversity was

conducted for these species.

V.4.1. Brief Characterization and Ethnobotanical Importance of Priority Plants.

Multi-leaved strawflower (Helichrysum plicatum subsp. polyphyllum (Ledeb.) P.H. Davis &
Kupicha): A perennial herb (20-50 cm) of the Asteraceae family. It is found in the upper forest and
subalpine belts: on dark-coniferous forest edges, meadows and screes. Currently, the species is
collected particularly intensively for the pharmaceutical industry, which also makes monitoring its
populations essential.

Ragwort (Caucasalia pontica (K. Koch) Greuter): A representative of the Asteraceae family, it is a
perennial herbaceous plant 80-150 cm in height. It is endemic to the Caucasus, distributed in the upper
forest and subalpine belts (forest edges, fields, hay meadows). In traditional daily life, preparations
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were made from the plant against livestock parasites (lice). Currently, the species is intensively
collected for the pharmaceutical industry, which makes monitoring its populations necessary.

Wild marjoram (Origanum vulgare L.): A perennial herbaceous plant (40-80 cm) of the Lamiaceae
family. It is widely distributed in the forest belt, on forest-edge slopes and meadows. In folk medicine,
the infusion is used to treat respiratory tract diseases (bronchial cough, pneumonia), and the tea is used
to dissolve salts in joints. The optimal period for collecting raw material (above-ground organs) is
July—August.

Transcaucasian thyme (Thymus transcaucasicus Ronniger): A low (10-35 cm) subshrub of the
Lamiaceae family. It grows in the subalpine belt, on stony slopes and rocks. It is known among the

local population as "kidney tea." The infusion is effective for heartburn and kidney pain.

V.4.2. Population State and Anthropogenic Pressure of Priority Species. The character of
anthropogenic impact on the priority species (Caucasalia pontica, Helichrysum plicatum subsp.
polyphyllum, Origanum vulgare, Thymus transcaucasicus - multi-leaved strawflower, ragwort, wild
marjoram and Transcaucasian thyme) varies. In the case of Caucasalia pontica, the removal of large
quantities of the plant from natural habitats causes a sharp decrease in individual density and the
degradation of population self-restoration, threatening the sustainability of the species. Conversely, an
opposite picture emerges in populations of Helichrysum plicatum subsp. polyphyllum. Due to the
specifics of collection (only the flowers are picked), the plant is stimulated toward vegetative
reproduction. Consequently, Helichrysum occupies a dominant (prevailing) position in the population,
which in turn threatens the diversity of accompanying species and alters the natural balance of the
population. As for Thymus transcaucasicus and Origanum vulgare, the anthropogenic pressure on
them is due to personal consumption by the local population. These species are actively used for both

culinary (food/tea) and medicinal purposes.

V.4.3. Description of Populations of multi-leaved strawflower (Helichrysum plicatum
subsp. polyphyllum (Ledeb.) P.H. Davis & Kupicha), ragwort (Caucasalia pontica (K. Koch)
Greuter), wild marjoram (Origanum vulgare L.) and Transcaucasian thyme (Thymus

transcaucasicus Ronniger).

During the studies of species populations, GPS coordinates and altitude above sea level were
determined for each sample quadrat. Complete lists of species diversity were compiled, and both the

total and individual projective cover of each species were determined. The obtained data are
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systematized and presented in the form of corresponding maps and tables. Fieldwork was carried out in
2022-2024, primarily during the summer months. In total, we described 204 sample quadrats (1x1 m),
averaging 10 quadrats for each research location and each species, ensuring a detailed assessment of

the population state.

Map 1. Population locations of Helichrysum plicatum subsp. polyphyllum, Caucasalia pontica, Origanum

vulgare, Thymus transcaucasicus
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The map presents the locations of all four species on the Adjara-Imereti, Arsiani, and Adjara-
Shavsheti ridges, where the populations were described.

The results of the data obtained during fieldwork are provided in the tables (Tables 2, 3, 4, 5).
This structure allows the phytocoenological balance existing between species over the years to be

clearly highlighted and the population state of the priority species themselves to be evaluated.
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Table 2. Descriptions of multi-leaved strawflower (Helichrysum plicatum subsp. Polyphyllum)

populations by years

Mountain
(Location)

Year

Mean projective
cover (%)

Projective cover of
Helichrysum

Species
richness
(Mean)

Dominant companion species

Goderdzi
Pass

2022

90

6

8

Alchemilla oxysepala, Trifolium pratense,
Trifolium campestre, Sibbaldia parviflora,
Nardus stricta, Clinopodium umbrosum,
Cirsium imereticum

2023

90

Alchemilla oxysepala, Nardus stricta,
Agrostis capillaris, Cirsium imereticum,
Trifolium campestre

2024

100

Cirsium Imereticum, Alchemilla
oxysepala, Nardus stricta, Trifolium
campestre

Tetrobi

2022

100

Agrostis capillaris, Alchemilla oxysepala,
Clinopodim umbrosum, Fragaria vesca,
Trifolium canescens, Rumex acetosella

2023

90

Agrostis capillaris, Alchemilla oxysepala,
Clinopodim umbrosum, Nardus stricta,
Coronilla varia

2024

100

Agrostis  capillaris, ~ Nardus  stricta,
Alchemilla oxysepala

Sari-chair

2022

90

Alchemilla oxysepala, Achillea setacea,
Cherleria circassica, Poa annua, Poa
pratensis, Sibalddia parviflora, Nardus
stricta

2023

80

Alchemilla oxysepala, Poa annua, Poa
pratensis, Sibalddia parviflora, Nardus
stricta, Pseudocherleria imbricata

2024

90

Alchemilla oxysepala, Sibalddia parviflora,
Poa annua

Chirukhi

2022

90

Alchemilla caucasica, Alchemilla
oxysepala,  Leucanthemum  vulgare,
Plantago lanceolata, Poa annua, Poa
pratensis, Trifolium canescens,
Tripleurospermum caucasicum

2023

70

Alchemilla caucasica, Alchemilla
oxysepala, Plantago lanceolata, Poa annua,
Poa  pratensis, Trifolium canescens,
Cruciata laevipes

2024

80

10

Alchemilla oxysepala, Plantago lanceolata,
Poa annua, Poa pratensis, Hypericum
caucasicum

Negoiani

2022

90

10

Agrostis  capillaries, ~Nardus stricta,
Omalotheca sylvatica, Trifolium pratense,
Rumex acetosella

2023

70

Agrostis capillaries, Clinopodium
umbrosum, Nardus stricta, Omalotheca
sylvatica, Trifolium pratense

2024

70

Agrostis  capillaries, Nardus  stricta,
Trifolium pratense

This table reflects data from 2022—-2024 across five different locations. According to the data, it

appears that as the years progress, the list of accompanying species decreases, while the projective

cover of Helichrysum plicatum subsp. polyphyllum increases. This is particularly visible in Negoiani

(from 10 to 6) and at the Goderdzi Pass (from 8 to 6). By 2024, in many places, only 3-4 of the most
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resilient species remain. Among the dominants, species indicating intensive grazing and trampling are
stably found: Nardus stricta - found in almost all locations, which is a classic sign of pasture
degradation; Alchemilla oxysepala - dominates every year, also indicating high anthropogenic
pressure; Poa annua and Trifolium campestre - resilient species with low nutritional value.

In the ecosystem of Mount Gomi, due to the scarcity and fragmentary distribution of
Helichrysum species, the practice of collecting the plant is not recorded. The scarcity of the resource
causes it to drop out of the sphere of ethnobotanical interest of the local population.

Table 3. Descriptions of ragwort (Caucasalia pontica) populations by years

Mountain Year Mean projective | Projective cover | Species Dominant companion species
(Location) cover (%) of Caucasalia richness

(Mean)
Goderdzi 2022 100 8 7 Agrostis capillaris, Alchemila oxysepala,
Pass Daphne pontica subsp. haematocarpa,

Geranium psilostemon, Inula orientalis,
Potentilla elatior

2023 100 7 8 Agrostis capillaris, Alchemila oxysepala,
Daphne pontica subsp. haematocarpa,
Geranium psilostemon, Lapsana communis
subps. intermedia, Inula orientalis, Potentilla
elatior, Stachys balansae.

2024 100 5 8 Agrostis capillaris, Alchemila oxysepala,
Daphne pontica subsp. haematocarpa,
Geranium asphodeloides, Geranium
psilostemon, Lapsana communis subps.
intermedia, Inula orientalis, Potentilla
elatior, Stachys balansae

Tetrobi 2022 70 9 5 Agrostis capillaris, Alchemilla oxysepala,
Dryopteris oreades, Geranium psilostemon
2023 80 6 7 Agrostis capillaris, Alchemilla oxysepala,

Dryopteris oreades, Geranium psilostemon,
Lapsana communos subsp. intermedia,
Tusillago farfara

2024 100 4 8 Agrostis capillaris, Alchemilla oxysepala,
Dryopteris oreades, Geranium psilostemon,
Lapsana communos subsp. intermedia,
Trifolium pratense, Tusillago farfara

Sari-chair 2022 100 8 5 Alchemilla caucasica, Alchemilla oxysepala,
Oryganum vulgare, Poa annua, Trifolium
pratense

2023 100 6 6 Alchemilla caucasica, Alchemilla oxysepala,

Oryganum vulgare, Poa annua, Rumex
scutatus subps. scutatus, Trifolium canescens,
Trifolium pratense

2024 100 5 7 Alchemilla caucasica, Alchemilla oxysepala,
Cirsium hypoleucum, Oryganum vulgare, Poa
annua, Poa pratensis, Rumex scutatus subps.
scutatus, Trifolium canescens

Chirukhi 2022 90 9 6 Alchemila oxysepala, Cruciata laevipes,
Lophiolepis imeretica, Poa annua

2023 100 7 6 Alchemila oxysepala, Cruciata laevipes,
Lophiolepis imeretica, Poa annua, Poa
pratensis, Trifolium canescens

2024 70 5 7 Alchemila oxysepala, Cruciata laevipes,
Leontodon hispidus subsp. hartilis,
Lophiolepis imeretica, Phedimus stoloniferus,
Poa annua, Poa pratensis, Trifolium
canescens
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Mountain Year Mean projective | Projective cover | Species Dominant companion species
(Location) cover (%) of Caucasalia richness
(Mean)

Negoiani 2022 100 5 8 Agrostis capillaries, Geranium psilostemon,
Potentilla elatior, Tanacetum macrophyllum

2023 80 4 9 Agrostis capillaries, Geranium psilostemon,
Potentilla elatior, Tanacetum macrophyllum,
Trifolium pretense, Vicia sepium

2024 100 2 12 Agrostis capillaries, Geranium psilostemon,
Campanula lactiflora, Phleum alpinum, Poa
pratensis, Potentilla elatior, Tanacetum
macrophyllum, Trifolium pretense, Vicia
sepium

Gomis Mta 2022 90 7 5 Agrostis capillaris, Gentiana asclepiadea,
Geranium psilostemon, Poa annua, Trifolium
pratense

2023 80 6 6 Agrostis capillaris, Athyrium filix-femina,
Gentiana asclepiadea, Geranium psilostemon,
Poa annua, Trifolium pratense

2024 80 4 7 Agrostis capillaris, Athyrium filix-femina,
Gentiana asclepiadea, Gentiana septemfida,
Geranium psilostemon, Lophiolepis
Imeretica, Poa annua, Trifolium pratense

This table reflects the results of observations conducted on 6 different pastures in 2022-2024,
where it is visible that Caucasalia pontica decreases over the years. A gradual reduction in the
projective cover of Caucasalia pontica is recorded at all locations. The sharpest decline is observed in
Negoiani (from 5% to 2%) and Tetrobi (from 9% to 4%). Parallel to the decline of Caucasalia pontica,
species diversity (average index per quadrat) increases almost everywhere. Negoiani is particularly
outstanding, where the number of species increased from 8 to 12. Also, Agrostis capillaris and
Geranium psilostemon predominate at the Goderdzi Pass and Negoiani, while Poa annua and
Alchemilla species dominate in Chirukhi and Sari-Chairi, which is frequently an indicator of intensive
grazing load. The average projective cover is mostly high (80-100%), although in 2024, fluctuations
were recorded in Chirukhi and Negoiani, which might be linked to climatic or anthropogenic factors.
The most critical state is in Negoiani and Tetrobi, where the Caucasalia pontica population decreased
by more than half. Interestingly, parallel to the decline of Caucasalia pontica, the number of other

species in the quadrats increases. This indicates that a replacement of the ecological niche is taking

place.
Table 4. Descriptions of Transcaucasian thyme (Thymus transcaucasicus Ronniger) populations by
years
Mountain Year | Mean projective | Projective Species Dominant companion species
(Location) cover (%) cover of richness
Caucasalia (Mean)
Goderdzi 2022 60 8 9 Agrostis capillaris, Alchemilla dura, Alchemilla
Pass oxysepala, Cirsium kosmelii, Nardus stricta, Plantago
lanceolata, Sibabldia parviflora, Trifolium canesens
2023 60 7 10 Agrostis capillaris, Alchemilla dura, Alchemilla
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Mountain Year | Mean projective | Projective Species Dominant companion species
(Location) cover (%) cover of richness
Caucasalia (Mean)

oxysepala, Cirsium kosmelii, Nardus stricta, Plantago
lanceolata, Sibabldia parviflora, Trifolium canesens,
Trifolium pretense, Veronica gentianoides

2024 70 8 9 Agrostis capillaris, Alchemilla dura, Alchemilla
oxysepala, Cirsium kosmelii, Nardus stricta, Plantago
lanceolata, Sibabldia parviflora, Trifolium canesens,
Trifolium pretense

Tetrobi 2022 90 8 8 Agrostis capillaris, Alchemilla caucasica, Erigeron
acris subsp. acris, Pilosella officinarum, Sibbaldia
parviflora, Taraxacum crediforme, Trifolium pratens,
Tripleurospermum caucasica

2023 100 8 7 Agrostis capillaris, Alchemilla caucasica, Erigeron
acrissubsp. acris, Prunella vulgaris, Sibbaldia
parviflora, Taraxacum crediforme, Trifolium
pratense

2024 90 8 8 Agrostis capillaris, Alchemilla caucasica, Erigeron
acris subsp. acris, Pilosella officinarum, Prunella
vulgaris, Sibbaldia parviflora, Taraxacum crediforme,
Trifolium pratense

Sari-chair 2022 90 7 6 Ajuga orientalis, Alchemilla oxysepala, Poa annua,
Poa pratensis, Trifolium pratense,
Tripleurospermum caucasicum

2023 70 5 7 Ajuga orientalis, Alchemilla oxysepala, Poa annua,
Pilosella officinarum, Sibalddia parviflora,
Trifolium pratense, Tripleurospermum caucasicum

2024 90 8 5 Alchemilla oxysepala, Poa annua, Pilosella
officinarum, Sibalddia parviflora, Trifolium
pratense, Tripleurospermum caucasicum

Chirukhi 2022 70 8 8 Alchemilla dura, Alchemilla caucasica, Myosotis
sylvatica, Plantago lanceolata, Poa annua, Poa
pratensis, Trifolium caucasicum

2023 80 7 9 Alchemilla dura, Alchemilla caucasica, Myosotis
sylvatica, Plantago lanceolata, Poa annua, Poa
pratensis, Sibalddia parviflora, Trifolium caucasicum,
Tripleurospermum caucasicum

2024 80 7 10 Alchemilla dura, Alchemilla caucasica, Myosotis
sylvatica, Plantago lanceolata, Poa annua, Poa
pratensis, Sibalddia parviflora, Sedum hispanicum,
Trifolium caucasicum, Tripleurospermum
caucasicum

Gomis Mta 2022 70 8 8 Agrostis capillaris, Geranium psilostemon,
Hypericum bithynicum, Pilosella officinarum,
Sedum pallidum, Sibalddia parviflora,
Tripleurospermum caucasicum

2023 80 7 9 Agrostis capillaris, Geranium psilostemon,
Hypericum bithynicum, Pilosella officinarum, Poa
annua, Sedum pallidum, Sibalddia parviflora,
Tripleurospermum caucasicum

2024 80 8 8 Agrostis capillaris, Geranium psilostemon,
Hypericum bithynicum, Pilosella officinarum,
Sedum pallidum, Sibalddia parviflora,
Tripleurospermum caucasicum

This table shows that, unlike other species, the populations of Thymus transcaucasicus maintain
stability. The projective cover of this species remains almost unchanged over the years and fluctuates
within the range of 5-8%. Thymus transcaucasicus is well adapted to existing conditions and,
compared to other species, is less subject to collection; unlike other priority species, a sharp decline in

diversity is not recorded here. In Chirukhi and at the Goderdzi Pass, the number of species even
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increased slightly (9-10 species). Therefore, Thymus transcaucasicus communities are more stable and

undergo less degradation than the populations of other species.

Table 5. Phytocoenological descriptions of wild marjoram (Origanum vulgare) by years

Mountain
(Location)

Year

Mean
projective
cover (%)

Projective
cover of
Origanum

Species
richness
(Mean)

Dominant companion species

Goderdzi
Pass

2022

100

5

10

Alchemila oxysepala, Betonica orientalis, Clinopodium
umbrosum, Galeopsis bifida, Hypericum bithynicum,
Phleum alpinum, Rhinanthus subulatus, Trifolium
pretense

2023

100

13

Alchemila oxysepala, Betonica orientalis, Clinopodium
umbrosum, Galeopsis bifida, Helichrysum plicatum
subps. polyphyllum, Hypericum bithynicum, Phleum
alpinum, Rhinanthus subulatus, Trifolium pretense,
Veronica peduncularis

2024

100

11

Alchemila oxysepala, Betonica orientalis, Clinopodium
umbrosum,  Coronila  varia,  Galeopsis  bifida,
Helichrysum plicatum subps. polyphyllum, Hypericum
bithynicum, Phleum alpinum, Rhinanthus subulatus,
Trifolium pretense, Veronica peduncularis

Tetrobi

2022

100

Agrostis  balansae, Agrostis capillaris, Alchemilla
oxysepala,  Clinopodium  umbrosum,  Geranium
psilostemon, Plantago lanceolata

2023

90

Agrostis capillaris, Alchemilla oxysepala, Clinopodium
umbrosum, Geranium psilostemon, Sibbaldia parviflora,
Trifolium pratense

2024

100

Agrostis capillaris, Alchemilla oxysepala, Clinopodium
umbrosum, Geranium psilostemon, Sibbaldia parviflora,
Trifolium pratense, Veronica peduncularis

Sari-chair

2022

90

Alchemilla dura, Alchemilla oxysepala,
Leucanthemum vulgare, Poa annua, Poa pratensis,
Sibalddia parviflora

2023

100

Alchemilla dura, Alchemilla oxysepala,
Leucanthemum vulgare, Poa annua, Poa pratensis,
Sibalddia parviflora

2024

100

Alchemilla dura, Alchemilla oxysepala,
Leucanthemum vulgare, Poa annua, Poa pratensis,
Sibalddia parviflora

Chirukhi

2022

100

Alchemilla  oxysepala, Cirsium  hypoleucum,
Leontodon hispidus subsp. hastilis, Poa annua, Poa
pratensis, Trifolium canescens

2023

100

Alchemilla dura, Alchemilla oxysepala, Cirsium
hypoleucum, Cruciata laevipes, Leontodon hispidus
subsp. hastilis, Poa annua, Poa pratensis, Trifolium
canescens

2024

90

Alchemilla oxysepala, Cirsium hypoleucum, Cruciata
laevipes, Poa annua, Poa pratensis, Trifolium canescens,
Rumex alpinus

Negoiani

2022

90

Astragalus  glycyphyllos,  Clinopodium  vulgare,
Melampyrum arvense, Rhynchocorys elephas, Veronica
peduncularis

2023

100

Astragalus  glycyphyllos,  Clinopodium  vulgare,
Melampyrum arvense, Rumex acetosella Rhynchocorys
elephas, Vicia sepium

2024

90

Astragalus  glycyphyllos,  Clinopodium  vulgare,
Melampyrum arvense, Rumex acetosella Rhynchocorys
elephas, Vicia sepium
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According to the table, it appears that like Thymus transcaucasicus, Origanum vulgare maintains
a stable projective cover (4-9%). Noteworthy are Sari-Chairi and Chirukhi, where by 2024 its cover
even increased slightly (up to 9%). The Goderdzi Pass is distinguished by the highest diversity (10-13
species), indicating a favorable, rich ecotope for Origanum vulgare. At other locations (Tetrobi,
Negoiani), richness is stable (7-9 species), which is a sign of the sustainability of this type of
phytocoenosis. Origanum vulgare communities exhibit a high total projective cover (90-100%),
indicating good protection of the soil surface. Taking all of this into consideration, it can be boldly
stated that the populations of Origanum vulgare, like Thymus transcaucasicus, are characterized by
high ecological plasticity. They maintain both species richness and the quantitative indicators of the
priority species, which establishes them as stable ecosystems.

The research confirms that a process of species replacement is underway in the high-mountain
phytocoenoses of Colchis: Thymus transcaucasicus and Origanum vulgare communities maintain
balance, Caucasalia pontica habitats undergo degradation due to intensive commercial exploitation,
and Helichrysum gradually replaces less competitive species, which ultimately reduces overall
biodiversity and alters the natural appearance of high-mountain pastures. All of the above gives us
reason to say that it is necessary to establish quotas for the collection of Caucasalia pontica and
Helichrysum, or to rotate collection areas, in order to avoid population degradation.

Chapter V1. Phytochemical Study of Oregano/Wild Marjoram (Origanum vulgare) and

Transcaucasian Thyme (Thymus transcaucasicus)

V1.1. Phytochemical Screening of Oregano/Wild Marjoram (Origanum vulgare). Given that
oregano and Transcaucasian thyme are characterized by multifaceted utilization among the local
population, a complex phytochemical screening was carried out on the dried leaves and flowers of the
plants to identify their pharmacological potential and biologically active compounds. To quantitatively
and qualitatively evaluate the biologically active compounds, the analysis of the studied species was
conducted using approved phytochemical methods. A complex of phenolic compounds,
phenolcarboxylic acids, and flavonoids was identified. As a result of the conducted phytochemical
study, it was found that the amount of phenols in the oregano leaf is 79.77 mg/g, whereas in the flower
itis 6.79 mg/g; i.e., the amount of phenols in the leaves is significantly higher than in the flower.

The content of phenolcarboxylic acids in the leaves constitutes 9.284 mg/g on a dry weight basis,
and 2.811 mg/g in the flowers. The obtained data indicate that the accumulation of phenolcarboxylic
acids proceeds more intensively in the leaf than in the flower. The concentration of flavonoids in the

studied samples was determined based on data from standard solutions. According to the research
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results, the flavonoid content in the leaves constitutes 68.876 mg/g on a dry weight basis, and 12.792
mg/g in the flowers. The obtained data indicate that flavonoids are present in a greater amount in the
leaf than in the flower. Thus, we can state that the amount of phenols, phenolcarboxylic acids, and
flavonoids is far greater in oregano leaves than in flowers.

The antioxidant activity in the oregano leaf and flower was also determined using both the DPPH
and ABTS methods. In the first stage, the evaluation of the antioxidant activity of oregano leaves was
carried out using the DPPH free radical scavenging method. The percentage of radical inhibition was
calculated at various sample dilutions (F = 10-40). The lower the ICso value, the stronger the
antioxidant activity. In our case, the obtained values (0.44, 0.22, 0.15, 0.11) are <0.5 mg/ml; the
strongest activity was recorded in the sample with an 1Cs0 =0,11 mg/ml. The obtained values indicate a
strong antioxidant activity of the leaf. The antioxidant activity in the oregano flower was determined in
an identical manner. According to the obtained data, all values (9.68, 4.84, 3.23, 2.42) are higher than
1 mg/ml; therefore, the activity is not strong. The sample with an ICso = 2,42 mg/ml has the highest
activity, but it remains at a moderate level. Consequently, we can say that the flower is characterized
by weak-to-moderate antioxidant properties.

When using the ABTS method, the dilution of the leaf sample was F = 5 to 20. It was revealed
that the sample at 0.22 mg/ml has the strongest antioxidant activity, and the weakest is at 0.88 mg/ml.
Overall, all values are <1 mg/ml, which indicates quite good activity. In the case of the flower, the
dilution of the sample was the same as in the leaf (F = 5-20). The maximum inhibition rate in the
studied sample constituted 19.35%, which does not reach 50% inhibition. Accordingly, the ICso value
could not be determined, indicating weak antioxidant activity of the sample. The flower is
characterized by low antioxidant capacity.

According to the obtained results, oregano/wild marjoram leaves are characterized by a higher
content of total phenols (79.77%), phenolcarboxylic acids (9.284%) and flavonoids (68.88%) than the
flowers. The leaf extract of the studied plant exhibited high antioxidant activity by both the DPPH
(ICso =1,15) and ABTS (ICso = 1,28) methods. Conversely, the flower extract possesses weak
antioxidant action by DPPH (ICso = 6,16) and ABTS (ICso = 25,67). This indicates a strong anti-
radical potential of the leaf compared to the flower (Table 6).

Table 6. Phytochemical content of Origanum vulgare

Total Phenolic carboxvlic DPPH ICso ABTS ICso
Sample name phenolics . y Flavonoids mg/g (mg of (mg of
acids mg/g
mg/g sample) sample)
Leaf 79,77 9,284 68,88 1,15 1,28
flower 6,75 2,811 12,79 6,16 25,67
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These data scientifically substantiate the high anti-radical potential of the plant's leaves and
confirm their priority when used as a medicinal raw material. The phytochemical study confirmed a
correlation between the concentration of phenolic compounds and antioxidant activity. The high
accumulation of biologically active substances in the leaves indicates active metabolic processes
taking place in this vegetative organ of the plant, making it a highly technologically viable and
effective medicinal raw material.

V1.2. Description of Compounds lIdentified in Oregano (Origanum vulgare) Leaves and
Flowers. Within the framework of the presented research, a detailed study of the biochemical extracts
of the vegetative (leaf) and reproductive (flower) organs of oregano was carried out. Phytochemical
analysis of the samples revealed a wide spectrum of biologically active compounds, including phenolic
complexes, flavonoids, and other secondary metabolites.

The identified phytochemical components play a crucial role in forming the plant's antioxidant
potential and its overall pharmacological activity. Data on the quantitative distribution of bioactive
compounds in different organs of the studied species are systematized and presented in Table 7.

Table 7. Compounds present in oregano leaf and flower

peak assignment molecula | RT precursor product ions
no. r (min) ionm/z[M -H] MS/MS
formula
1 quinic acid C7H1206 0.53 ﬁi'm — 171,127, organic acid
2 Citric acid — 0.707 | 190.98 —
3 syringic acid CoH1005 2.070 329733_) 179, 135, hydroxybenzoic acid
4 luteolin-glucuronide CoH15012 | 6.954 | 461.10 — 285 flavone derivative
. . . 520.87 — 359, 197, hydroxycinnamic acid
5 rosmarinic acid hexoside CoH26013 | 7.043 179, 161, 71 derivative
6 sagerinic acid CasH32016 | 7.250 | 718.99 — 359.03 cyclobutane lignan
7 apigenin-glucuronide CaH1s011 | 7.379 | 445.01 — 268.98 flavone derivative
8 rosmarinic acid C1gH1608 7532 I3{5)?.04, 719.11 2M — hydroxycinnamic acid
9 salvianolic acid A CosH2010 | 7.612 | 492.99 hydroxycinnamic acid
apigenin C15H100s 268.98 — 225, 197,
10 7.416 159, 151, 117 flavone
trihydroxy octadecadienoic | C1gH320s 327.09 — 247,211, . -
11 acid 9.087 183,171, 119, 85 fatty acid (oxylipid)
trihydroxy octadecenoic Ci18H3305 329.18 — 261, 247,
12 acid 9.485 | 311, 293, 211, 197, fatty acid (oxylipid)
149, 113
13 eriodictyol C15H1206 6.085 | 286.82 — 285, 135,97 | flavanone
dihydrokaempferide Ci15H1007 301.00 — 165, 161,
14 1.138 135, 121, 109 flavanonol
sakuranetin Ci16H130s 284.79 — 165, 145, N
15 8.462 136, 119, 93, 65 flavanone derivative
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Based on the analysis, it was established that the plant contains: Organic acids: quinic acid and
citric acid. These acids are important in the energetic-metabolic processes of the plant and frequently
act as nutrients or antioxidants; Hydroxybenzoic and hydroxycinnamic acids: syringic acid,
rosmarinic acid and its hexoside, salvianolic acid. Functionally, these components are known for their
antioxidant activity and role in plant defense mechanisms; Flavonoids: luteolin-glucuronide, apigenin-
glucuronide, apigenin, eriodictyol, dihydrokaempferide, sakuranetin. Functionally, flavonoids exhibit
strong antioxidant, antimicrobial, and enzymatic regulatory actions; Fatty acids: trihydroxy
octadecadienoic and octadecenoic acids. These components are associated with the regulation of plant
stress responses and lipid signaling pathways.

General Conclusion: Flavonoids and hydroxycinnamic derivatives represent the primary
antioxidant activity. The RTs and MS/MS ions match the literature data, confirming the phytochemical
profile of the samples. Some components (e.g., salvianolic acid, sagerinic acid) can be used as
chemotypic markers for the samples.

Comparative Analysis. The LC-MS profile analysis conducted within our study revealed a
complex phytochemical composition characteristic of Origanum species, which includes organic acids,
phenolic compounds, flavonoids, and oxylipids. Among the identified compounds, a central place is
occupied by rosmarinic acid (peak No. 8, RT 7.532), which is in full alignment with the data of Shen
et al. (2010) and Knez Hrncic et al. (2020). In the literature, this compound is considered the main
determinant of the anti-inflammatory and antioxidant activity of oregano. The presence of sagerinic
acid (peak No. 6) and salvianolic acid A (peak No. 9) is also noteworthy. According to Pilar de Torre
(2020), the presence of this type of polyphenols indicates a high neuroprotective potential of the
extract, which gives our sample additional therapeutic value.

The flavonoids identified by us, such as luteolin-glucuronide (No. 4) and apigenin-glucuronide
(No. 7), represent the "chemical fingerprints” of Origanum species. Marina Creydt (2023) and
Taamalli (2012) emphasize that the profiling of glycosylated flavonoids is crucial for establishing
sample authenticity and distinguishing them from other herbal impurities (adulteration). The discovery
of sakuranetin (No. 15) and eriodictyol (No. 13) indicates metabolic diversity, which may be
determined by the geographical origin of the sample, similar to the endemic species described in the
study by Zengin et al. (2019).

Compared to literature data, one of the novelties of our study is the identification of trihydroxy
octadecadienoic and trihydroxy octadecenoic acids (No. 11, No. 12). While Cavero et al. (2006) were
primarily focused on terpenoid antioxidants (thymol, carvacrol), our data expand the chemical map of
oregano in the direction of oxylipids. These compounds are known for their role in plant defense

mechanisms, and further study of their biological effects could be promising.
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The research results not only confirm the findings of previous studies regarding the basic
chemical composition of oregano but also supplement them with data on rare metabolites. The high
sensitivity and accuracy of the LC-MS method allow for a complex characterization of the sample,
providing a basis for its further utilization in the pharmaceutical and food industries.

V1.3. Phytochemical Screening of Transcaucasian Thyme (Thymus transcaucasicus). To
evaluate the chemical composition and biological activity of the leaves and flowers of the studied
plant, an identical methodology approved during the screening of oregano (Origanum vulgare) was
utilized. Phytochemical analysis showed that the distribution of phenolic compounds in the samples of
Transcaucasian thyme (Thymus transcaucasicus) possesses a specific character. According to the
obtained results, the highest concentration of total phenols was recorded in the flowers of the plant
(38.69 mg/g on a dry weight basis), which significantly exceeds the index in the leaves (24.45 mg/qg).

The content of phenolcarboxylic acids in the leaves and flowers is almost identical; specifically,
the concentration of these compounds in the leaf samples constitutes 4.627 mg/g, and 5.001 mg/g in
the flowers. This indicates the stability of the biochemical profile in the above-ground parts of the
plant. Unlike oregano, where a clear differentiation between organs was revealed, thyme is
characterized by a more even distribution of phenolcarboxylic acids, which increases the overall
pharmacological value of the raw material.

Phytochemical analysis showed that the accumulation of flavonoids in the reproductive organs of
the plant significantly exceeds the index of the vegetative organs. Specifically, the content of these
compounds in the flowers constitutes 26.312 mg/g, while in the leaves this index is limited to 15.578
mg/g. This differentiation of flavonoid concentration between the leaf and flower represents an
important criterion for the complex evaluation of the plant's phytochemical profile and points to the
advantage of flowers as a raw material with high pharmacological potential. The accumulation of
nearly 70% more flavonoids in the flowers (26.3 vs 15.6) scientifically substantiates the priority of
using this part of the plant for preparing antioxidant preparations.

When determining the antioxidant activity in the thyme leaf, in the case of using DPPH, the
percentage of radical inhibition was calculated at various sample dilutions (F = 2, 4, 5, 10). The ICsg
values of the studied sample ranged within 2.75-0.55 mg/ml. The obtained data indicate a pronounced
antioxidant activity, particularly in the sample where the 1Cso was 0.55 mg/ml, reflecting the strongest
anti-radical effect.

The thyme flower extract exhibited a pronounced antioxidant activity, which was confirmed by
high rates of DPPH free radical inhibition. In this case, the I1Cso values of the studied sample ranged
within 3.53-0.35 mg/ml. The obtained data indicate high antioxidant activity.
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In the overall evaluation, the 1Cs0<5 mg/ml in both samples, which already indicates high
antioxidant capacity; the values in the leaf are more consistent, whereas in the flower it is very low in
one sample (0.35) and higher in others (3.53). The activity is high but, like the leaf, inconsistent. Thus,
a high antioxidant activity was recorded in both the leaf and flower of thyme; it is stably high in the
leaf and more variable in the flower, though it stands out for its anti-radical effect as well.

When using the ABTS method in the leaf sample, it was revealed that the I1Cso values are
<1.5 mg/ml. Particularly low values (0.37 and 0.28) indicate a very strong anti-radical effect. In this
case, the leaf extract was distinguished by high antioxidant activity (ICs0=1.10-0.28 mg/ml), especially
in samples where 1C50<0.5 mg/ml, reflecting the strongest anti-radical effect.

Evaluating the thyme flower extract by the ABTS method shows that all ICso values are
<1 mg/ml, indicating a very strong activity. The lowest value of 0.18 mg/ml indicates the best anti-
radical effect among the samples. The flower is distinguished by strong antioxidant activity (ICso
=0.71-0.18 mg/ml), especially in samples where 1Cs0<0.24 mg/ml. Both the leaf and flower extracts
were distinguished by strong antioxidant activity, though the flower showed an even stronger anti-
radical effect in some samples.

According to both methods (DPPH and ABTS) used during the screening of the thyme leaf and
flower, we can say that both the leaf and flower of thyme stand out for their strong antioxidant activity.
The activity of the leaf is stably high, while the flower sometimes stands out for a stronger anti-radical

effect, indicating differences in the biological activity of leaf and flower components.

V1.4. Description of Compounds Identified in Thyme Leaves and Flowers. Within the
framework of the research, the chemical composition in thyme leaves and flowers was studied.
Analysis of the samples showed the presence of various bioactive compounds, including phenols,
flavonoids, and other phytochemical components. These compounds play an important role in the
antioxidant properties and overall biological activity of the plant (Table 8).

Table 8. Identification of phenolic compounds

Compound Name Retention time (min) Erl\n/ll_zl)_l] molecular ion

Malic acid 0.801 132.95
methoxylated flavanone 4.207 295.06
Apigenin-6,8-C-dihexoside 4311 492.83
Rosmarinic acid 4.797 359

Luteolin-7-O-glucuronide 5.007 461

Apigenin--glucuronide 5.379 445.23
Luteolin-O-hexoside 6.874 447.14
Luteolin 7.791 284.87
Apigenin 9.146 268.91
Methoxylated flavone-O-hexoside 9.828 471.16
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Many types of flavonoid and phenolic compounds, as well as phenolic acids, are revealed in the
thyme samples: Phenolic acids: malic acid (132.95 m/z) and rosmarinic acid (359 m/z) are small
molecular compounds with strong antioxidant activity; Flavanones and their methoxylated forms:
methoxylated flavanone (295.06 m/z) and methoxylated flavone-O-hexoside (471.16 m/z) participate
in antioxidant processes; Flavonomid glucoside and hexosides: apigenin-6,8-C-dihexoside (492.83
m/z), apigenin glucuronide (445.23 m/z), luteolin-7-O-glucuronide (461 m/z), and luteolin-O-hexoside
(447.14 m/z). These glucosides enhance the water solubility and bioactivity of the compounds, which
is important for the phytochemical profile of the plant; Free flavonoids: luteolin (284.87 m/z) and
apigenin (268.91 m/z) participate in the antioxidant defense system of the plant and also possess an
anti-inflammatory effect.

Groups of polyphenolic compounds were also revealed in the thyme samples (Table 9).

Table 9. Identification of polyphenolic compounds

Polyphenolic compound Retention time (min) R\n/ll_zl)_'] molecular ion
Catechin 2.253 289
Caffeic acid 3.155 179
Chlorogenic acid 3.063 353
Epicatechin 4.849 289
p-Coumaric acid 5.243 163
Dihydroquercetin 6.651 303
Ferulic acid 7.290 193
Rutin 10.381 609
Apigenin-7-glucoside 11.163 431
Rosmarinic acid 11.209 359
Eriodictyol 11.258 287
Quercetin 12.697 301
Naringenin 13.071 271
Hesperetin 14.720 301
Apigenin 15.821 269

A diverse range of polyphenolic compounds, including phenolic acids, flavanonols, flavonoid
glucosides, and free flavonoids, is revealed in the thyme leaf and flower, ensuring the robust
antioxidant activity of the plant. The diversity of compounds and various structural forms enhance the
bioactivity and, according to the study, indicate the richness of the phytochemical profile.

Comparative Analysis. The phytochemical study of thyme (Thymus transcaucasicus) revealed a
wide spectrum of phenols and polyphenols, explaining the high biological activity of this species. The
obtained data regarding rosmarinic, caffeic, and chlorogenic acids are in full alignment with the studies
of Manukyan (2019) and Vergun (2022), where these compounds are considered antioxidant "markers"
of thyme. The research results (apigenin-7-glucoside, luteolin-7-O-glucuronide) exactly match the data

of Proestos & Varzakas (2017), where these compounds are named as the main antioxidants of the
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genus Thymus. The presence of free aglycones (apigenin, luteolin, naringenin) is standard for
Transcaucasian thyme.

The difference and novelty lie in the presence of C-glycosides: the revealed apigenin-6,8-C-
dihexoside (RT 4.311) is rarely mentioned in standard analyses of thyme. The literature mostly
discusses O-glycosides; C-glycosides are more stable compounds, and their identification points to the
high technological level of the research. Additionally, methoxylated flavonoids: identified
methoxylated flavanones and flavone-O-hexosides are more lipophilic and frequently stand out for
higher bioavailability, giving an additional argument to the antimicrobial potential mentioned by Sen
et al. (2024). Furthermore, catechin and epicatechin: these compounds are more frequently found in tea
or grapes. Their identification in T. transcaucasicus is an important finding, as they sharply increase
the overall antioxidant power of the extract. Methodological accuracy: dihydroquercetin and hesperetin
are visible in the data, indicating that the LC-MS analysis is highly sensitive and "caught™ even those
metabolites that are presented in small concentrations (which standard HPLC methods frequently fail
to see). The study shows that Transcaucasian thyme is a far more complex phytochemical subject than
was described in earlier literature. The presence of methoxylated forms and C-glycosides is
particularly interesting.

Regarding research in Georgia, it is noteworthy that while in earlier scientific literature the
phytochemical characterization of oregano and thyme was limited only to essential oil analysis or a
total (quantitative) evaluation of phenols and flavonoids, for the first time in Georgia, using the high-
resolution LC-MS method, a qualitative decoding of these fractions was carried out at the level of
individual molecules. The revelation of compounds such as sagerinic and salvianolic acids (in
oregano), as well as apigenin-6,8-C-dihexoside, methoxylated flavanones, and specific glucuronides
(in thyme), represents a scientific novelty and shows the unique biochemical specificity of the high-
mountain Adjara ecotopes.

Thus, the complex phytochemical analysis of oregano and thyme species confirmed their high
therapeutic potential and revealed significant metabolic diversity: Common biomarkers: Rosmarinic
acid, along with derivatives of apigenin and luteolin, was identified as the leading bioactive component
in both plants, reinforcing literature data on their strong antioxidant and anti-inflammatory properties.
Species specificity: In the case of oregano, the presence of complex polyphenols (sagerinic and
salvianolic acids) and rare oxylipids emerged. In the case of thyme, unique C-glycosides,
methoxylated flavonoids, and a group of catechins were revealed.

Value of the Study: The identified rare metabolites (which did not figure in earlier studies)
represent a novelty and create an important foundation for the utilization of these plants in

pharmaceutical production and for the authenticity control of food products. In sum, the obtained
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results expand the chemical map of these species and highlight the crucial role of high-resolution mass

spectrometry (LC-MS) in modern phytochemical research.

Conclusions:

e As a result of the ethnobotanical research conducted in the summer pastures (yaylas) and
adjacent villages of the Adjara-Imereti, Arsiani, and Adjara-Shavsheti ridges, 91 wild and 166
cultivated species of flora, as well as 11 species of fungi, were identified, indicating the rich
traditional knowledge preserved among the population of this region.

o The spectrum of plant utilization by the local population is diverse, dominated by species used
for medicinal (59%) and food (38%) purposes. From a therapeutic perspective, plant species
emerged primarily for the treatment of gastrointestinal, cardiovascular, respiratory, and
dermatological diseases.

e The analysis conducted using the Shannon index (H') confirmed the functional diversity of the
plants. Multifunctional species were revealed (Helichrysum plicatum, Caucasalia pontica,
Origanum vulgare, Thymus transcaucasicus, Mentha longifolia, Urtica dioica, Vaccinium
myrtillus), which are simultaneously utilized for dietary, medicinal, and agricultural purposes.

e The study revealed the high conservation status of the investigated flora. Twelve endemic
species were recorded, including 8 Caucasian, 2 Georgian, and 2 Colchian endemics. Twenty-
three species are protected by the International Union for Conservation of Nature (IUCN) "Red
List", while 3 species are entered into the "Red List" of Georgia.

o A direct correlation was established between vertical zonality and the specifics of plant
utilization. Food plants are a priority in the lower zones, whereas medicinal flora dominates in
the high-mountain summer pastures.

e The population study of the target species (Helichrysum plicatum, Caucasalia pontica, Thymus
transcaucasicus, Origanum vulgare) revealed three tendencies in population development:
regressive, expansive, and stable.

e A critical state is recorded in the populations of Caucasalia pontica (K. Koch) Greuter, where
intensive exploitation has reduced the projective cover by an average of 40-60%. This process
is accompanied by a sharp decline in species richness, indicating the structural breakdown of
the ecosystem.

o Expansive dynamics were revealed in the populations of Helichrysum plicatum subsp.
polyphyllum (Ledeb.) P.H. Davis & Kupicha: an increase in individual coverage leads to the
displacement of associated species, which is confirmed by the proliferation of pasture

degradation indicators (Nardus stricta L., Alchemilla oxysepala Juz.).
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The populations of Transcaucasian thyme (Thymus transcaucasicus Ronniger) and oregano
(Origanum vulgare L.) exhibit high ecological plasticity. The stability of their quantitative
indicators (5-9%) and the preservation of species diversity (8—13 species per 1 m?) indicate
better adaptation of these species to anthropogenic pressure.

Phytochemical screening confirmed the high content of phenols, phenolcarboxylic acids and
flavonoids in the leaves and flowers of oregano and thyme. The leaves of both plants are
characterized by higher antioxidant activity than the flowers.

The LC-MS analysis of Origanum vulgare L. and Thymus transcaucasicus Ronniger confirmed
their high therapeutic potential, revealing the leading antioxidant components (rosmarinic acid,
derivatives of apigenin and luteolin) and species-specific metabolic traits. The rare metabolites
identified in the study expand the chemical map of the plants and create an important
foundation for their utilization in pharmaceutical production.

Age-based analysis of the respondents reveals a threat of ethnobotanical knowledge loss among
the younger generation, highlighting the urgent necessity for the systematization and

documentation of traditional knowledge.

Recommendations:

Quotas and Monitoring: It is essential to regulate commercial pressure on the populations of
Caucasalia pontica (K. Koch) Greuter and to establish annual collection limits (quotas) for raw
materials in cooperation with relevant regulatory authorities.

Technological Optimization: It is necessary to inform the population about sustainable
harvesting methods for Helichrysum plicatum subsp. polyphyllum (Ledeb.) P.H. Davis &
Kupicha to prevent its aggressive expansion and the subsequent degradation of accompanying
flora.

Introduction of Cultivation: To reduce pressure on species of commercial interest (Caucasalia
pontica, Helichrysum plicatum), it is promising to consider the feasibility of their plantation
cultivation, which will partially satisfy pharmaceutical demand without damaging wildlife.
Pasture Management: It is recommended that regional development plans take into account the
phytocenological state of high-mountain summer pastures and protect locations where the
natural ecological balance is maintained.

Educational Activities: It is advisable to raise awareness within local communities regarding
the importance of rare and endemic species, thereby ensuring the sustainable coexistence of

traditional knowledge and biodiversity.
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