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LoOolgOGoEom  BsdMmdo  IgueEgdMEos  dsmdol  dmms  BHMYLomsggerols
Lobgdfogm MbogzgmboGgBoL bsdmbgdoldgdyggem 3gEbogmgdsms ©s xsbsszol

3537903 IGHOL doMEMP00l ©g356H96ET0.

Lodggbogiem bgerddmzsbgemgdo:

MEbmgeo 330x8sLgdgwo:

8993519demgd0:

6507gas 356%s60dg

30MmEMa00l EMIGHMMO, dsmdol Bmms
OMBsg9ol Lobgwdfogm
60396LOEIEHOL SLME. 3HMBILMOO.
35065 dgns60d3000

30MmEM00l EMJEBHMOO0, B50¥)dol Jams
OMLmsggol Lobgwdfogm
6039MLOEIGHOL BOGHMI0MEWMRO0LS ©S
30MIM535¢x8gMHM369d0L Ig3b0gM
565390 mdgeo.

®by® 9906595mev

Bm®n30b MBoggdbo@gdo, sGmzobo
L3099 B339 HIGO, Ladyge 8ggmbedol
93503099630 LaBygem dm@sbozol
3969mxz0mwgdol bgwddngzsbywo.

606 3g005dy

00MEMY00l EMIGHMOAO0, 5(5)03 B0l
00356037960 3500l 5FOWMBGOZ0
REWOOOL ©d 3mBLYOZ300L F3byMmzBoEgdOL
BOMBO.
356065 Bogg®3s99

bom@mgonb ©MIJEHMO0, d00w)dol Jems
105390l bobgadform
6039MLoGIGHOL  Ladmbgdolidg®yzgwm 393
609gM9d5m5@s X9bo330L BogzMaGGHoL
SbmEoMIPIMWo 3OMBILOGO.
05300 bsGsB0dgomo

830MEMR00l EMIGHMAO0, 5(5)03 domdol
3m#960349M0 d500L OMYJEHMGOL

90 Y0WY.

boolyMEGEoMm 65dMMIoL ©o33> Fggds - 28/06/2021 ferol 13:00 Lo-by,
0500vdol dmms MMLmegzgeol Labgardfoxm Mbogg®lo@g@ol bodmbgdoldg@yggwrm
093609690505 @5 X96330L B3 FAHIHOL  LoobgP@sgom bsdFml Lbomdsby.
90LToMm0: domdo, Bobmdgowol d Ne35, »boggdlodg@ol dgmMg 3mMm3Mbo, dgbedy
LSODYO, 3MPOGMM0s Ne328.  EOLYOEIEO0L gobmds godwrgds docmvdol dmms
L0390l Lobgedfoxm  MBoggmLoGIGHOL  BodWOM™MY3sdo  ©s  390-339MDY
www.bsu.edu.ge. bsobgB@sgom LsdFmb  Lfsgermmo 803560, sbmgodgdmwo

3GHMBILOOO:

6565 Bo@b5dY.


http://www.bsu.edu.ge/

659m™I0L Bryso sbsliosmgds
dglssgseno

3FoM0l  BWMEOHOLEGHWMWO Mo0mbo 9 dMMdL dbmgeomdo
5000MYOMEo 39335600l ,,gbgo  FghGHowob"  ©sbagwgm
3933°5bombol  3mGomemol  BMowm-Eslsgwrgo  Bafoedo,
Mmdgos  390m0MBg3s  OgeoddHcdo  3mwbmmo gam®ol
MB03o Mo 99350 RgMHM369d0m. 35335b00L 93mMga0mbo dBgdOL
©5330L  LygMmsdmMolm  3sgdoMol  (IUCN)  doge  dg@sbogros
dbmgmom  0d 36 @by HgOGowms  bmlbsdo,  HMIwgdog
bsliosmgd0sb 9439wy QOO 00ME MO0
96535¢xgOH™Mzbgdoms s Logdmbgdo  dgmgo  bdgegomobl
930LobGHYIGOoL  Lowbgom. 50533  ©@OML  4gMAMIBOYEO
90935M9Md0m, gl BHIMOGHMM0s 9ol bmBwomdo 500sMmgdw 200
930693006 Mo, HmIgerog d496980L 330l AbmREwom gmbool
(WWF  1997) Qogfos  odmgmaowo  obgom  360@g0009993bg
©OYOEbMBOm, MMYMOO3ss: 96@gdoBIol ©mby, Eogumbmdonmo
MbB03omdy, 930309600 36039L900, Lobgmdemogzo
96535¢0xgMHM3bgds s  FwmMolLs s Fombob  oLEHMMOWWOo
396300569008 ™530L90vMYdgd0,  B3gbsMgMw@Mdol  BH0o3gdol
3535 539MHM36905 s B0MIGOOL 0d30500MBS JEPMBISEYGH ©EMbybY.
LHmMgo  Lobgmdsms  Lowmbgol,  9bgdoBdol  dsBgz9bgderob,
A9JLbmbmBowGmo MbBo3oMdOL, HordmTmdol Mz30LndMMYdJdOL
35003530L  0030000m30L  JobgE30005  FsMHOL  FEMOHOLEGHWO
00mbo  45dmMBgMo  35335b00L 93MmMg0Mbol oMy 393350Mmbol
LoBOHY0I-oLOZW YN 3MMOMEOTO.

0990 3JBHMsEmds. 535M0L BEMOHOLEHME Ms0Mbdo yzgmsby
©O0QE  9bOM3MYgbme  fiBgbl  gobogol  FmEMmbol  gwEHol
AIO0GME05, OMIgwoi  FoMImoagbl  Lodo®mzgmmm-mmddgmols
AOBLLILEBEOZOM  DBmbol  Bsffoerls s FmoEsgl  GIOOGHMOOL
Lo mM39@m-mwgomols Lobgerdfogm LoBE3M0H d.
4o meobfyeool F9LoMH535000Y. (http://aves.biodiversity-
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georgia.net/spa-n-15)  s©bodbM  BHIMOoGHMO0sHY  odEBHoMo©
809¢q0bstgmdL QL Ny Tetel 36m3gLgdo: LobBIBrmms
3003 dLbgdol, olobggbgdgo s AALIOMMBO 50O,
LoEbmgMgdgaro  Lobergdol,  LogsdMmm  396G®gdoL,  dobstgms
Bo30Mgdol s 3bgdol 3gmodmfiymds, Moz ofgg3lb  ggbstgos
5095 gdoL ©5  OIXAMBIOJOOL  H©Z935-86QTI6GH(30L,
@5bdoxGHdoL  ©IRMOEo30sL, ol Jg9assE 09300  bobgmds
00m35Ms 05300 dY6gdMOZ30  9MJo0EIE s oMo, dy3G
96906 @5 OHgodGHed  Lobgmdol  sgowro  991930MHEs o
239005896900l Logg®obg e, sdMMoYgbro  d3gbstggdol
SQAOMO  ©s0F06s  ABsImgmeomds,  9©396GMMTS o
0635B0m@™M3s  Lobgmdgdds, 306390 39bmbgdo  Fgogzows
990mM50m. 59950 498MmI0bstg FMHmbol GOl BEMmMol s
939b56gmdol IM035¢R39MM369d0L, LoLEJIGH03MMO LA IEY)-
6ob, 9bydnMo, MWodBHMMo, #osdgbgdmo,  A5dxbgdOL
Logg®mbolb obsdg dgmago Lobgmdgdol IMogseg3gmmzbgdol asdmg-
©gbs s IgFogers gMm-9Mmm0 5d@UIE MO 3GrIdgTss.

33¢930L 30Bsbo s 50m35bgd0: Logzgerg 33093900 ASBbMM-
3099090 odbs 2016-2019 Hargddo. 33¢930L GoBsbl Fo®dmos-
©3965 FmOH@boL EYwEGHOL BEm@ols ©s I3gbsdgmermdols 8y-
Logams.

33930l 90BBols Jolivmfingzsw ©sLEbYIEo 0gbs 899gao
5dm@gsbgdo:

® 3OHmbob @Ol Garm®mol s 839bs®gemdols dtegoen-
B96H™36900L s LoLEJIBH0ZIOO LEGVIIBHWMOL gbfogws,
R3O0l 3mbL3gdEol dgagbs.

¢ JmMmbob gu@ol 3500EsE 900l dglfogas.

e JmMmbolb  ©IWGHOL  GHIN0GMO05DY  393M3EILGOIME0
9609g3mE0 Lobgmdgdols dgbffages.



® 3JMHmbolb  @IGHoL  BHYHoGHMMH0sDY  Fo3MEIgdMEo
5©396GYM0,  0BHOMEYFONIONWO,  ©IZNOIGHONWO  ©d
L3 3MOBsM OMYOIMYgdJOOL FJmbg Lobgmdgdol dsdmgamgbs.
¢ 3JmMmbolb  ©IWGHOL  GINoFAMO05DY  2930M3EIWGIMO
23905996900 s 4o@odgbgdol  LagMmbgdo  dgmao
Lobgmdgdol dMsgsex3gMH™3bgdol dqlfogens.

e JmMmbolb  ©IWGHOL  GIN0GMO05DY  A93M3EILGOIME0
239996339390 BodumbmdoMMo bGs@Ewlbol dJmby Lobgmdgdol
390m3e9bs, om0 InOBMWMyoGmo 608bgdol, LybmbaHo
39630056900l 0653030,  3M3MYWHE0JIOL  FMOZOW TR~
™36900L, uMmdsHo  3nboombomgdol  LobEgdol GPS
300653 Jd0L, bossaol 998339 mdol,  BoGmdodon®o
99050296Mdol, 2563393900 BGogumbmdow®mo LGsdmlbol
9gmbg Lobgmdgdol b3d-gdob dgsmgds RAPD-PCR dgom@oom
5 3EabBHIOHY0 EIBEOMYMSTol 539ds.

993bogfrmemo Losbeng:

30639 dqbfogerowo odbs:

¢ JmMmbolb  ©IWGHOL  GemOol s  I3gbsdgemdol
LoLEYIOBHOINOHO LEHGWMIGHWGS, dggboco odbs  FarmMol
3MbL39JAGo;

® 990056900 0g65: 5FoM0L Bofymdos d505L Ficaria popovii
A. Khokhr @5 B3gvegd®ogo Bsfiymdos 0s0sL  Ficaria
calthifolia Rchb., 3033500160 bs@obdotols Helleborus caucasicus
A.Br 5 s@bsbmMo bstobdo®ols Helleborus. Abchasicus A. Br.
©63-g30 RAPD - PCR 9gomm@oo.

® 5FoM0L Bofymdows doosl Ficaria popovii A. Khokhr o
3933%b0m0o bs®oldo®sl Helleborus caucasicus A. Br 9530-
30900l BMyoghom 3530GHsGdo 6050l d99333gaemds,
dofjolbgs s dofolgdzgds bsfjogrgdol goEmJodom®o
33XI39-



33w930L Mmd0ogdHo ©s JgmmEgdo

33930l md0gJHo.  33wg3ol  MdogIAL  FoOIm>agbws
Jommbolb @Ol s 903y  RIOEMBIBOL  BEMOs O
9396569 mmds.

33€930L dgmmeegdo. Laggery 33wg3900 bbmOEoIwgRdYwo
0dbs  HMo©OE0Mo  FsMmIOGEHMwo  9Ju3gEoEool  IGOMPOo,
b53gMdoM0MIm  doloerol FgaMmzggds s  3509MWMo  ©FTs39ds
fom3mgdwamo odbs LiggmemEmgzol (Cxsopuos, 1977:51) 9gom@oo;

939b656gms  Lobgmdgdol  633939-096GH0B0Is30s  RobbmE3-
09qgdo  0dbs oFo@ol (Amurpuesa, 1990:44), ULodoGoggwrml
dggbotgoms  Lom3z93900Ls  (1964:23,  1969:24), ,LodoGmggeml
Rwememol” (1971-2016 ¢. I-XVI:25) ©s 3m@sbozndo wgdbozmbols
©obIoMmgdom (Bogs830wo0, 1991:19);

Lobgmdgdbg LoLEBYIsEGH03MNMO bBHsGMLo doboFgdmemo odbo
POWO (http://www.plantsoftheworldonline.org/) (2019), The Plant List
(www.theplantlist.org.) (2013), WFO (http://www.worldfloraonline.org/)
(2018) o> Catalogue of life (https://www.catalogueoflife.org/) (2020)
LobGFo@03mMo bmBgbzws@dw®madol 450mygbgdoom s dgxgMgdom.

1533093 LobgMdgdbY BIBMEMYOMGO 330603905 QoBbME-
309gdo  0dbs  ¥90gdsbols  (Betimeman 1954:32) dgoom@oo.
5330603905 bgdms 10 ©Egdo geombgw, 9909900  gosbon-
0D90wo 0965 360035GHE 306MdJIMb 353006 00.

3Mm3ME530900L  0M035¢xR3gmM3bgdol  33egzs  gobbm-
MHE0gwgdmwo odbs dMomMb-desb3gl, GHEMobLYIGHOL o 335MaGEOL
dgomgdom, (http://serc.fiu.edu/seagrass/!). GMsbbgdBHo  gb S0l
P6Hx3030 babo, MMIgEog 3o03wgds dmEgdme 3s00@s@do goglo-
900 Mo ggdom 339bsmgms msbsloBMYsMadgdol dqlislf-
03, MLy oo  360d369mmds 53l ggbstgoms IOz~
53960™36900L 8mbo@m®mobgolsmgol.

L533g30 Lobgmdgdol ©bd-gdo FgsMgdmwo odbs RAPD-
PCR 9gomoom (William, 1990:69). 58 dgom@obl s0dmbgbs dmeoem 20
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http://www.plantsoftheworldonline.org/
http://www.theplantlist.org/
http://www.worldfloraonline.org/

ol 9sbdoeby yz9wsbg 3609369wmgsbo dmgmgbss dmeng3wmervy®
domEmyosdo (PCR).

1533930  LobgMBFIOL 253039 gdOL  5MIYogdOl  OLOBYY-
GO  39dmyabgdmo odbs  umdswMo  3mbogombo®mgdol
LobEGgdob GPS dmbo3gdgdo;

1533930  Lobgmdgdol  4o3MEgIgdol  sMgsedo  Bossyol
0553006M05, sBMGHOL,  FMLBMOOL, Jowomdolbs s MGYbMEOo
BogPomgdol  LogMom Mom©9bmds 296LsBO3Oo odbs
LBHObIOGHWWo FgomEod (b 26483-1985, amb® 26213-1991,
amb@  26107-1984, amb@  26206-1991). ULsghom  sBmGHob
296L5BOZMOLIMZ0L A5TMmYgbadmo odbs gmbiE. 26107-91 dgommoo
(Methods for determination of total nitrogen, Moskow, 2019);
BmbRmOOL s 3owowgdol ImdGmego  Boffoszgdo  AsboloBams
mbosbol gomEom,  IMPOR0353E0d 30sBML Jogm, mLE. 26206-91
(Phosphorus and potassium by Oniani method modified by CINAO,
2013, Moskow). RbgmOolL 296LsBO3MmS dmgzsbobgom
RGHMIIIGHOMIMOOH0TgEHOOL  Lodswgdoo 71060  GHowowol
Loa®dgHg; 39¢0wdo 2sblsHM3zOMEo 0dbs 9EMIME-5ELMODdEOEO
1399dGHOMIYEHOMIYGHOOL  LodMowgdom;  3mdnlbo  ©d pH
2960LsBE3Ms 9Ju3MgL Fgmm©oo.

bo33eg30  Lobgmdgdol  BodmdodonMo 9995 gbermdol
d9LH3w0bom30L 4odmyabgdmo 0dbs Fomowgngddmdo Lombwy®o
3obL3gBHOOWMMo  JOMIoGmyMonool (UPLC) dgomepo - (Waters,
UPLC Acquity, QDa Detectore). 65960005 obogmgzo 259myggbgdmaro
0ym  JOHmds@mgMoxgomwo bggdho Acquity UPLC BEN Cl18, 1.7m.
39000 L5395 gdSL 0dEg3s JHMMMMWSE Bo@oMEgl Msdwgbody
Bogm0ob 33¢0939, om0 0IbEHOR03S300L LEMHIMBbMgds oz gdom
Fomoos.  ©a0bgds  OHMAMOE  BogMmol  JOMTsEHMaGex0mo
9oboloomgdgdo  sbg3g  B3gdBHGOmO s AsbL3YIGHOOW GO
Joboloomgdegdo  (https://metlin.scripps.edu) msg30bMBswo  dsBoL

L5dv)ogdom, ab939 69396%BoMgdmwo WOoGHIOGHMOMO
7



299m399980L  9mbs3gdgdmeb  9goMgdoom  (Stanojevic, 2018:66).
15350dm  IOHMEOL  sboggds©  gsdmygbgdmwo  odbs UPLC-MS
LobEgdob (ESI) @owzgwwo Boghmobomgol fo®mdmddbowro 3030l
BIOOMOIOO.

5BH9M0o@M-Bgdbozm®o  B3Bs:  LoolgdGszom  bsdmmdo
F9LHMEdos domYdol Fmms HYLbmM39wolL Labgudfoxm mbogy-

OLOGYHOL  LEdMBIdOLAgABHY3g ™  Fg3bogMadoms s XSbEs(330L

B3I HIOOL BoMmyool ©odstRedgbddo. 3abadogamo 33wags
2396bmM30900s d5mMTol Fmms MMlmsggwrol Labgwdhoxnm vbog-

JOLOGHIAHOL  BOFAMISNMWMYooLy @S B0MIMIZ5eRgMIM36900L
0bLEHOEGMGOL 93gbstgms 99350090900l  FMboEMOMObaol, ©ooyb-
mb@Gozolbs s IMEWY3NMGmO  doMEMYool  gobymazomgdsdo.
605050l 33935 RoBoMIs 53560l 5.6. Lmxgwol dgM®bymdol Lsdo-
BolEMHM LLO3 SdMMOGMOMOME 33eg300  396GH®T0. Lo3zerg3o
Lobgmdgdol  go@mdodon®o  33wgzs  PoBoMs  ologegom
LodoMmmM39wmL HJAombren JHmAs@maMogome 396@®do.

33@o30L  F9gagdol  33GMBoE0s: 33930l ByYaIdo
39bbowMmo 0dbs  domwdol Tmms OHMLMszgwol Lobgerdfoxm
MB0og3gMLoGIGHOL  Lsdmbadoldgdyzgrem  893bogmgdsms o
X9B@o330L B3N AHIGHOL 30ME™A00L 93505396 0L
bbomdgdby 3memm3zondo 1 s 3memizondo 2 Lsboo 2016-2019
frgddo. BsdO™ABs 04/02/2021 Hoeol 53MHMBIG0S 905G BOMEMYO0L
©935035396¢0L Lbmdsbg (mddo N5).

©oLYOAGSE00L INEMEMds ©s BEHGMIBWGS. LoEobgMESGOM
6596Omdo  dmoiegl  3md3oGHghbg 93Mgnow 111 239MHEL  ©s
39009905 dgL5300b, WoGIMIEGHMGYo Jodmbow3zol, gdudgodgbd-

Mwo 33930l 89gpgool,  @abzgbgdol,  addmygbgdrero
@oBHIMGHMOHOL 6mLboLYs6. 658OMIdo HoMmdmpagbowos: 6 ™30,

14 4390930, 14 gbGowo ©s 26 M0x303w9c Tobos (OspMads 1,
6do 1 o 24 LwE500). d0dWOMAMsx05d0 FoMdmoygbowos 84
oLOHYGOOL JoMmM39¢0 S MbMgEo dg3bogMgdol bsdMmdgdo.
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©@OoGYMGHIMEo dodmbogngs

©OLYIOGS300L 30639 o3do  FoMmdmygbowos  sFotol
R0DB03NO-29MMOBOMO S J0doBHMOHO  J0OHMBIBOL  obslos-
0905. 99y 05380 HoMmBmagbomos HBM3oL3oMs 5F5MOL BEMMOL
9653508960M36905 s LOLEGHIsGO0ZMBO LEHOMIGHWOS.

0Ju3gM0d96EHMEo bsfoqro
0530 3. 3nMHMbol EIEHOL GEm®ob ©s d3gbsmgmEmdol
9535000390360
3.1 3mOHmbol I EHOL FermGol LolEgdsGoldr®o LGHOMIEMGS

Jommbol  ©yw@Es 80g0sMgMdL  LodsMmzgwml  v300wOHL
LodbMHgon EsLgwgom bsfowdo, dobo BoMmmdo 85 382-05, dmoEs3L

AIN0FGMO0L  bodoMMZgEM-0MJgmol Lobgwdfogm bsbm3z®owsb
0. gmdmeobfiywol  dgbotmoegsdy. (https://rec-caucasus.org/wp-
content/uploads/2020/08/1557341331.pdf)

FmOmbol  ©gmEol  bsbsdomm bmwo  FoOdmygbowos
Ibgoslbgs Logsbol J30ds-396Fmz560 3esggdom. gl 35653690
5659900MH™M39 ©s 9390 B306v9wgdobogsb d9ygds @s sFsMob
be3z0L3060gmol 360d3bgwm3zsb ggmimmgmmmyom®d  gwgdgb@b
Po03moa9bl.  FbMEWMEO SEoy-5wsYy,  WMIIWOHO  MdBJdIOL
Loboo  93b3wgds  3wEm3zsbo  39MGH0IVWMOHO  BGWsBHJIdOm
omdmygboo b530M9gd0, GMIgums golfzMogzs3 3woggdo 9SG
0Mm0L 49630000 9dwo,  Sbgmos  Lodo@mzgem-myeJgomol
LsHE3ZOOL  BOOWMgmom  dEIOsMg 39w gbgMgl  3mb3abol
Lobodomm mdsbo.

JmOmbol gl BwmGs  HoMImoygbowos  bBrzoldoMs
930865609000, LoEBIGYOOL, EIBEMBIBOL, BHBMMIOOL, dbol3oMmgdob,
3b0L306Ms BJMEMBIOOL s ¥39BIbsMYdOL J3gbsGgmemdom.



5Q580560L  15gd0sbMBYT  sBBYdOMO (330 gdd0  Tgo@obs
Jommbolb  ©ge@olb  gEemMols s  939bsmgMEMmdol  IMsgoen-
13960m3690580,450D0M©s  0bGHOMOM30M90wo,  5396GMG0  ©d
0635B0mE0o bobgmdgdoL bggMomo fowo. gBobdots 3gMHE™dgdbY
239053Mbs  s0dMLogEgmsbondo  Fo@mdmImdol  0bgzsBom®o
396d60sbo  osbs - 3Mgeo@os (Pueraria hirsuta (Thunb.) CK.),
Iz So-ooy  bobg guz0ms  aBoldoMs  BgMmdgdL,
bmEwm ©adEmdgdBg s BIMEOMdGODY Bgbo Imo3z0oEs  53gMH03Eo
§om3mIMdoL 0b35%B0ow®mTs Lobgmds - (3MvY9353050 (Robinia pseud-
oacacial..).

JoOmbol GOl gumMs 298 Lobgmdoo sGol  Fo®dm-
9600, MGMIId0E 73 Mmxsbls s 185 435Mmd0 900056 gd0sb.

33006900l 256gma0wgds Homdmoagboos 19 Lsbgmdom,

330%H900L 39bgmaxz0wgds - 3 Lobgmdoom, Fodzgewmgbenmzbgdo - 2
Lobgmdom, gzs30wmgebo 939batggdo 274 Lobgmdom, dsc mGol
9006056900 Fomdmpgboos - 47 Labgmdom, MM gdbosbgdo -
227 Lobgmdoon.

LobgmddOL LoBEOEMOm ATIMOBIMWO My sbgdos: Asteraceae
— 34, Fabaceae — 29, Poaceae — 19, Brassicaceae — 17, Lamiaceae — 13,
Rosaceae — 10, Apiaceae — 8, Euphorbiaceae — 8, Ranunculaceae — 8,
Cyperaceae — 7, Polygonaceae — 7, Polypodiaceae - 7, Aspleniaceae - 6,
Plantaginaceae — 6, Amaranthaceae — 5, Araliaceae— 5, Geraniaceae -5,
Amaryllidaceae — 4, Betulaceae — 4, Boraginaceae — 4, Caryophyllaceae —
4, Convolvulaceae — 4, Pteridaceae - 4, Scrophulariaceae —4.

Lobgmdoms LOTMOZEW0m ASTMMBGMWO Q35M9d0s:  Euphorbia —
8, 6-6 Lobgmds - Ranunculus, Trifolium, 5-5 ULobgmds - Gerani-
um, Lepidium, Polygonum, Rubus, 4-4 Lobgmds -Asplenium, Cardamine ,
Cirsium, Cyperus, Poa, Veronica, 3-3 bobgmds - Digitaria, Dryopteris,
Equisetum_, FErigeron, FEucalyptus, Galium, Hydrocotyle, Hypericum,
Juncus, Lamium, Lathyrus, Lotus, Medicago, Senecio, Verbascum, Vicia,

5bsMBgbo 93560900 1 s 2 Lobgmdomss HoMdmoagbowro.
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http://www.plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:30002060-2
http://www.plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:30005997-2
http://www.plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:30002112-2
http://www.plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:27534-1
https://en.wikipedia.org/wiki/Hypericum

05eobmgbgdo  FoMdmagbowos 236 Lsbgmdom, dso dmeob
9O0fermgsbos - 82, dmsgoefienmgsbo - 139 Lobgmds. d96dbosbgdo
§om3ma 96005 48 Lobgmdoo: dsm TmMob by 20, dBJos 22, wosbos
6 Lobgmds.

3.2. 3mOmbols om@ol 3500353900

FmOmbol gEoL GHIM0GHMOH0sbY Fomdmoyqbowos G890
3500393 g00: 4300650900,  Lowbo®mgdo,  Fomdgdo,  GHdMOgdO,
©VMBJO0, HOL30MGO0, FBOLIOMS BIMPMOJO0 s dvYhdboMgdo.

Bwgobdots  J30d6oMol  I39bsMgmEmdol  gdsgbermdsdo
9mboffogmdsl gdveEmdl 16 Lobgmds, of 943b3WY0S ORAMBYdS
awam@osbo (Cynodon dactylon (L.) Pers.). aawg®@osbo 3gbmbol
990500396 mdsdo 253039 gdos 89990  Lobgmdgdo: Imperata
cylindrical (L.) P. Beauv, Carex colchica].Gay, dcg0d30560 0035345b60s -
Poa bulbosa L., bodym®s - Trifolium tumens Steven ex M.Bieb., gt -
Lathyrus tuberosusL., ©m30b306006 ©dosbs - FEuphorbia paraliasL.,
990Mbmeo G&Aosbs Euphorbia hirsutal. (Euphorbia pubescens Vahl),
Josg0-Hippophae  rhamnoidesL., 15331@bscom  FoBHM0ZoG0s -
Matricaria chamomilla L., 653560 - Filago eriocephala Guss. o bbgs.

b30L30605 LBowbsMol  3s530@sGHIBT0  393M(39wgdMwos 53
Lobgmds, dom Mol sLsBodbsgos:  mgm™o Lbsdym®s - Trifolium
arvense L., 56s¢meow®o dsygzowo - Rubus anatolicus (Focke) Focke ex
hausskn. (R. sanctus_Schreb.) dogzo - Hippophae rhamnoideslL.
WBEIHIBMOMES M350 ds0gs - Plantago lanceolata L., oo
dMog3odotmgs - Plantago major L., oo3bolizgs bows - Cyperus
longus subsp. badius (Desf.) Bonnier & Layens, dobgg®ol d30@s -
Equisetum arvense L., 0356@w60 830@s - Equisetum ramossianum
Dasf. (£. giganteum L.), b©30L3060b bo®o - Eryngium maritimum. L.,
3MbMMo  0033mAdoews - Echinops colchicus D.SoSn. (Echinops

ossicus K.Koch), Erigeron crispus. Pourr. (E. bonariensisl.),
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http://www.worldfloraonline.org/taxon/wfo-0000995756
http://www.plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:320302-2
http://www.plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:93603-2

Arabidopsis thaliana (L) Heynh., §o{jds@o - Lepidium coronopus (L.) Al-
Shehbaz Coronopus procumbens Gilib. s bbgo.

bOgzol306s  Fomdo, Mmdgwosg  9EIdOHIMIL  FmGOmbol
d9L56(053m06 s gmbomlb 3obol 30dgdsMgE HoMdmpagbowos 17
Lobgmdom. 50bodbmer Fomdgddo A93MEIWIdIME0s  WwgEosbo ©o
53580060  oxFMRIOId0, OGMIwolb dgddbsdog  Imbofforgmdsls
0909mdL Lobgmdgdo: wqwo - Phragmites australis (Cav.) Trin. Ex
Steud., @ododo - Typha angustifolial., obs®o - Sagittaria trifolialL.,
Pyol  BMogoedstmgs - Alisma plantago-aquatical., 30¢bo®o
03651335 - Cyperus colchicusK.Koch., Jowo - Juncus bufonius L.,
Juncus articulatus L., gewmegs - Elodea canadensis Michx., {gwool
®oddobo - Iris pseudacorus L., Lemna minor L. bogom  Fomdol
000@g05M9© 3o3MO3ICGOME0s: 3BMoGYegs - Lonicera japonica Thunb,
Jowo - Juncus effisus L., bosbw®s - Ranunculus repensL., ¢ngds -
Datura stramonium L. s Ubgo.

3mboml gobol 03gds®gE SOBGdIME Fomddo 0BMHEIdIME.
396Lb35390MWL3MM0B0  MIWoJBHIOHO 230005  MOBZMOMES
3sMboos - Marsilea quadrifolia L., Gmdgeog 9g@sbowos TUCN
159N STMOHOLM Fomgero Bmlibsdo LEGsEHMLOM - byFoMHMIdL DOHMBILL
(LC).  00bodbnwo  3sd0GHodo  LogmgobmgMadm  Bs®Bgbgdom
©55006dMGs 2015 gl  gobmogligdmerds M™Mgdomds  LogsFMmm
3966G®Ts, GMIgos 3 farolb 9909y o0bNEMs, FoaMsd s0bodbwwmo
Lobgmds ¢3560Lbegeo 5 femol 4obdogermdsdo  Fomddo B3zgbl dog
o6 0965 sx30gLOMYdMEO.

AOMOHOL 3500BHOEHT0 3930390 gOos 4 Lobgmds: wgwo -
Phragmites australis (Cav.) Trin. Ex Steud., {yeool bsddsbo - Iris
pseudoacorus L. 30eobmmo fyaobl 3szseo - Trapa colchica Albov Trapa
natans L., s geomqs - Elodea canadensis Michx.

5dMBOL 3530FSGT0 2930 (39XgOM0s 84 LobgMmds: Toeogs
-  Sorghum halepense (L.) Pers., B399 gd®0o30 ®0gsdsltrs -
Poa trivialis L., g60f@mgs60 00354oL6s - Poa annua L., 3fyghggbs -
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Digitaria  ciliaris (Retz.) Koeler., Digitaria ischaemum (Schreb.) Muhl.,
Joewo - Juncus effusus L., 05 - Viola alba Besser., Commelina communis
L., Microstegium imberbe (Nees ex Steud.) Tzvelev. M. vimineum (Trin.)
A.Camus. Solanum nigrum L., Datura stramonium L. Ranunculus
bulbosus L., Ranunculus ficaria  subsp. calthifolius (Rchb.)
Arcang.(Ficaria calthifolia Rchb.), Ranunculus repensL. s bbgs.

3boL30MoL 3530¢5GHA0 293039 gdMos 41 Lobgmds, oo
oL 50bobodbogos: Josgo - Hippophae rhamnoides L., 9543s¢o -
Rubus anatolicus (Focke) Focke ex hausskn. (R. sanctusSchreb.).,
3bMs¢yogs - Lonicera japonica Thunb, @qgds - Datura stramonium L.,
39bs00MMo geoagembo - Erigeron canadensis L.,  850oeo 93030 -
Equisetum majus Schinz. Thell. Equisetum telmateia Ehrh., dg(j6s - Salix
babylonica L., Salix caprea L., dooqo0sygows - Rubus caesiusL., Rubus
hirtus Waldst.& Kit.,, 0o6fjygodoemobo - Potentilla  reptansl.,
Potentilla indica (Andrews) Th.Wolf  (Duchesnea indica (Andrews)
Teschem.)., ds6{jygo - Fragaria vescavar. chiloensisL. F. chiloensis(L.)
Mill,, @sbggds OMogoewdstmgs -  Plantago  lanceolata L.,
dM035edsmgs - Plantago major L.

3boL30Ms BIMEMBYGIOL 3500FSGHPO0 2930 (3IXIOIM0s 77
Lobgmds, 8 3500G9GT0  493MEJgOMEos bobgmdgdo: dwdysbo -
Alnus barbata C.A.Mey. Alnus glutinosa subsp. Barbata (C.A.Mey.) Yalt.,
GoGoxo - Salix caprea L. Bggmawgd®@ogo xmbyxmwo - Staphylea
pinnata L., 80bosbfjens - Cornus sanguine subsp. Australis (C.A.Mey.)
Jav., @woxsbo - Prerocarya pterocarpa (Michx.) Delchev. Pterocarya
fraxinifolia (Poir.) Spach., 300{j00bcs - Ajuga reptans L., 339¢o0l bryem
- Vinca majorlL., Vinca minorL., (&sdgwws  -Preris cretica L.,
Preris vittata L.,  3s33sbon@o  bs@obdoGs - Helleborus
caucasicus ABraun (H. orientalislam.)., mobga®agws 3sMfygs

doewsbo - Potentilla reptansL., g3swwoodo - Smilax excelsa Duhamel
(Sm. asperaL.).
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http://www.worldfloraonline.org/taxon/wfo-0000995756
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dBdbotols  35B0GHOGT0  393M(3IgdMos 6 Lobgmdy,
5060860 3500@9G0 30gd5MYMdL LMoL J0dEYdSMY BIMEMODY,
Lo@og 393039 gdos  bobgmdgdos:  3mb@Gnmdo oo -
Rhododendron ponticum L., ogewo - Rhododendron Iuteum Sweet.,
LodbMgmob 93530 - Celtis australis L., xoa®Ebows - Carpinus orientalis
Mill., 3563yos@o - Eeuropaeus leiophloeus Steven 80bsbfiews - Cornus
sanguine subsp. Australis (C.A.Mey.)Jav, {yog30 - Prunus laurocerasus L.

(Laurocerasus officinalis M. Roem.)., 35¢9050s - Clematis vitalba L.

3.3. Fm6Ombob ge@ol 96gdmmo Labgmdgdo
FmOHmbob @Ol 9bgdnMo BWMEOL  IH35wRgMM3bgds
fomdmpgboos 24 Lobgmdoomss  FoMdmeagbowo, MHmIwmgdog
23990005690 wos 18 mxsbdo s 20 435630, 850 InMmOL 3meEbgool
96009000 - 11 Lobgmds, 35335600L gbgdos - 5 Lobgmds, LadsGmzgwrml
9690 - 3 Lobgmds, s3oM0ob 30(6Om m3swweo  gbogdos - 3
Lobgmds, sFoMo-wsbgmol gbgdos - 2 Lobgmds.

JmOHmbol @ge@ ol 9bgdv@o Berm®ol
9653500 x8gOHM36905

B 3m0mbgomol
B 35339b0o0b

Lodotoggen
o\

0536535 1. FnGmbob gmm@Eol gbogdm®o Lsbgmdgdols
9535000390360
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30embgool  gbgdgbos:  ¢rgmz0-  Ficus  colchica  Grossh.,
202eby®0 byt~ Hedera colchica (k.Koch) k.Koch., Fs6-950 bsddsbo-
Iris lazica Albov., 3m@boMo §gywol 3535¢0-Trapa colchica Albo.
Trapa natansL. Bseowbs- Dryopteris alexeenkoana Fomin. (D. dilatata
(Hoffm.) A.Gray)., bgglw®ol oyo-Heracleum sosnovskyi Manden.,
0033mddseo-Echinops colchicus D. SoSn. (Echinops ossicus K.Koch).,
39Lobyg-Myosotis lazica Popov., FobFgs@o -
Euonymus leiophloeus Steven., Bofjymdos 805 - Ranunculus
ficaria subsp. calthifolius (Rchb.) Arcang. (Ficaria calthifolia Rchb.)., 05-
Viola alba Besser.

3933%bool  gbgdmemo  Lsbgmdgdos:  sbygwmbs-Angelica
pachyptera Avé-Lall.- 35335b0M0 bo®olbdo®s - Helleborus caucasicus
A. Br. Helleborus orientalis Lam., 399M©0obg®ibows-
Lotus caucasicus Kuprian. (L.corniculatussubsp. corniculatus), boboo-
Pachyphragma macrophyllum (Hoffm.) N.Busch., (58do6o-Symphytum
caucasicum M.Bieb.

Logds®onggaml 96gdmHo Lobgmdgdos: 30602602300
02900(43530¢rs-Galanthus  woronowii Losinsk.,  @08do®o-Symphytum
Iibericum Steven., Jg®ogdws- Verbascum sessiliflorum Murb.

53560ob  9bgdm@mo  Lobgmdgdos:  dsyzswro-Rubus adzharicus
sanadze., Boflymdons dsos-Ranunculus kochiiLedeb. (F.  popovii
Khokhr.)., Bocombo-Dryopteris kemulariae Mikheladze. (D.
remota (Do6ll) Druce).

53565-¢05%gmol 960g3wHo Lsbgmdgdos: ymbogs®s-Cyclamen
adzharicum pobed. (Cyclamen coum MilL)., G0l omgmMyzsgows-

Galanthus rizehensis Stern.
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3.4. 3mOmbol ol 5396@GMo Lsbgmdgdo

F0OHmbob ©aw@ob 396G Mo BEmMs FoMdmoygbowos 41
Lobgmdom, H®MIGdOE J93MEILIIM0s 3BOL30M BIOHEMBIODBY S
©OEMBYODY,  OYEIMIWNO,  ONICONO-LIRIHIWLNO  ©d
19AIEHOCME 93965699 mdsdo. obobo dOMOMOI©
3LIM3MWOGNOHO, b FoBom  5MYoEol, ASMYBMLodo  Bo@so
954300 bm®Tol ddmbg Labgmdgdos.

5396@ M LobgmdgdL dog3w9m3b6gds:

MmRbO Araliaceae - Hydrocotyle ramiflora Maxim.,
Hydrocotyle ranunculoides L., Hydrocotyle vulgarisL.;

xsbo Asteraceae - Ambrosia artemisiifolia L. - 5306Hmboo
(0b635%060), Artemisia vulgaris L. - 8s0es, Erigeron anuus (L.) Pers.
- 900yg0mbo, Erigeron canadensis L. - 3bgbob3mwo, Erigeron crispus.
Pourr. (£. bonariensisL.)- gtoaq®mbo, Galinsoga quadriradiata Ruiz &
Pav. (G. ciliate S.F. Blake) - qoeob®myos, Galinsoga parviflora Cav. -
2390b6BMY;

axsbo Caprifoliaceae — Lonicera japonica Thunb. - 003mbm®o
3HO5BHYS39;

mxsbo Caryophyllaceae - Stellaria media (L.) Vill. (Alsinula
media(L.) Dostal, comb.invalid.) - 39656+ 30;

coxsbo Commelinaceae - Commelina communis L. - @&yob
FO@bo;

caxsbo Convolvulaceae - Cuscuta australis R.Br. - sg3LGHGo@0m60
006 q3do;

xobo Fabaceae - Acacia dealbatalink - qogos 535309, Acacia

melanoxylon RBr. - 090dobdsgo 935305, Galega officinalisL. -
BoBoboogs,  Gleditsia triacanthosL. - 15093505  @q@0P0s,
Robinia pseudoacacial. - (36049535309, Pueraria  hirsuta Thunb.

C.K.Schneid. (P.montana var. lobata (Willd.) Maesen & S.M.Almeida ex
Sanjappa & Predeep) - 990mlyano 3990s60s, Trifolium ambiguum M.
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Bieb. (Amoria ambigua (Bieb.) Sojak) - (3bg®ol  Lodgmeo,
Trifolium scabrum L. - 5s9gm®o;

caxsbo Hydrocharitaceae - Elodea canadensis Michx. - 366500160
NGRS

axsbo Juglandaceae - Carya cordiformis(Wangenh.) K.Koch -
39699;

xobo Juncaceae - Juncus articulatus L. - Joqro, Juncus bufonius L.
- Joo, Juncus effusus L. - Joqo;

mxobo Lamiaceae - Lamium purpureum L. - 39060L3mbgo, Perilla
ocimoides var. crispa (Thunb.) Benth. (P.
frutescens var. crispa (Thunb.) H.Deane) - %gomol 3g®ows, Perilla
nankinensis (Lour). Decne. (P. frutescens var. crispa (Thunb.) H.Deane) -
foogwo x0bFsto;

caxsbo Polygonaceae - Polygonum aviculare L. - B39 906030
doBoBdgws, Polygonum hidropiper Neck. (Persicaria hydropiper(L.)
Delarbre) - {foc0og3s, Polygonum thungergii. Siebold & Zucc. (Persicaria
thunbergii (Siebold & Zucc.) H.Gross) - 993960l doGHoEgens;

mxsbo  Polypodiaceae-  Polypodium  australe Fee, (P.
cambricum L.) - 30¢750965, 3¢7@0b do@B380¢s;

xobo Preridaceae- Adiantum cuneatum Langsd. &Fisch. (A
raddianum C.Presl) - 29694l 0>0s, Pteris vittata L. - (9589¢vs;

mxobo  Rosaceae -  Potentilla indica (Andrews) Th.Wolf
(Duchesnea indica (Andrews) Teschem.) - 0bow®o ds6fyzdswobo,
Rubus anatolicus (Focke) Focke ex hausskn. (R. sanctusSchreb.) -
3b5@GHME0WGO 35Y35¢00;

xsbo Simaroubaceae - Brucea javanica (L.) Merr. (Rhus javanica
L.) - oomorvgdm.

Poa annuaL. - g60femzs60 0035gsL60.
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3.5.3mOmbob ge@Eol 0bGmMEMEoMgdrmo sbgmdgdo

Jommbolb  ©gEoL  GIN0GMOH05DY oz 3gegdwos 5
06@HMOE0HJdMEo bobgmds.

FmOmbol gm@ol 06@OHMOME0M7dMmo Lobgmdgdos:
axsbo Cupressaceae - Cryptomeria japonica (Thunb. ex L.f)
D.Don.
xsbo Mpyrtaceae -Fucalyptus cinerea subsp. victoriensis Rule &
N.G.Walsh (£. cinerea F. Muell. ex Benth.), Eucalyptus globulus Labill.,
Eucalyptus viminalis Labill ;
xsbo Pinaceae - Cedrus deodara (Roxb. ex D.Don) G.Don.;

3.6.3mOmbols ge@Eols 49sd9bgdols Lagmmbol ffobsdg dgmeo
Lsbgmdgdo

FoOmbol  ©IwGHol  GINoGMEm0sBg 2930 3EILGIM0s
2390058969%0L  Logg®mbgdo  dymezo 19 Lobgmds.  dood Mol

Lodoomggeml  fomger  bmlbsdo  (2006) dg@obogos 4 bobgmds:
LodbMgoobls 83530 - Celtis australis L. LEs@mbo - dmfgzeoo (VU),
B399 gdM030 §odeo - Castanea sativa Mill. - bEs@mbo - dmfyzerso
(VU), ogbs - Laurus nobilis L. - b@o@mbo - dmfiygarso (VU), omgas
- Ulmus glabra Huds. bdo@mbo - 8mfiyzwso (VU);

IUCN  ULsgmosdmeobe  fomgwo  bybbsdo  dg@oboewos 9
Lobgmds: 3mebw®o fyaol 3szowo - Trapa colchica Alb. LGs@mbo -
300BH03  bogdmbgdo dgmxuo (CR); Bogwoygogoqs -  Butomus
umbellatus L.- bLEA>SGHMLO - LoFoOHMIdL BOHMB3oL (LC), mombgmmmens
o®boos - Marsilea quadrifolia L. b&s@mbo - LoFoOmmgdl HBeOwbgsl
(LC), wgwgo - Ficus carical. (Ficus colchica Grossh.) bgos@Gnmbo -
LoFoMmmadl BOMbzol  (LC), goysbmts - Glaucium  flavum Crantz
LAoGHbo - LoFoMmgdl BeOMb3sL (LC), 39690l mds - Adiantum
capillusveneris L.~ bEodmbo - bsgodmgdl  beHmbzsl  (LC),
3bgbolgdos - Leucojum aestivum L. LiGs@bo -bsFoMmgdl bewbgsl
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(LC), Drgobdo®mol Ls@sgm®o - Asparagus litoralis Stev. biGos@Gmbo -
2@M3LEOWo  dmbs3gdgdol ddmbg (DD), ULosdzm®bocom Lodsam@o -
Asparagus officinalis L. b&o@bo - Lo FoHmgdL BewybgsL (LC).

Lodo®m39wml fomger Foabdo 8g@sbowos 3 Lobgmds: Joggo -
Hippophae  rhamnoides L., bB3gmwgdcogo  xmbyxmmo -
Staphylea pinnata L., oo - Ulmus glabra Huds.

29005396900 LaggMmbol {fobsdg Igmgo 39¢GHo FaomGobs s
5301160L Labgmdgd0m LogMmdmMolem 35FMHMdOL Tglobgd 3mbzgb00l
(CITES) @sbstomgddo dg@sboeos 3 Labgmds: ymbogs®s - Cyclamen
adzharicum Pobed., ©0%glb omgoMyzsgows - Galanthus rizehensis

Stern, 3mMmbmgol mgomMyzsgows - Galanthus woronowii Losinsk.

3.7. 36mbol @ge@ol ©g3mHGH0mmo woMgdmegdols 3dmby
Lsbgmdgdo

FmOmbol geEob GIN0EMM05DY 930 3gwgdme Labgmdgdl
JmOHoLb  ©93MGHOMWO  POMGOWEWGO00  godmombgzs 44 Lobgmdo,

OIgEmosb 16 Labgmds BoGormwos 4399bol Lodobom LogsFOm
Jugado. gl LobgmdGdOs: 39335L00L botobdots Helleborus caucasicus
A.Br. Helleborus orientalis Lam., bobos Pachyphragma macrophyllum
(Hoffm.)N. Busch, ULod@Hm6Oxzol gweobwmes Primula  sibtorpii
Hoffmanns, @gbgbolgdos Leucojum aestivum L., 9ol Bowbs
Dryopteris filix-mas (L.) Schott, bogom 2 Lobgmds 5FoMHol ymbogs®s
Cyclamen adzharicum Pobed ©s 306mbmgol ogomMygsgows Galanthus
woronowii Losinsk. Bo®0ve0s 439960l LogsMgm LogsF®m Jugendo.
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3.8.3mHmbol @GOl Ggho@mmosbdy gozmEgeadrymo
1593GBsEM Lobgmdgdo

FoOHmbolb @Ol  BHIOoGHMOH0sbDg 393039 IO
LobgMdgo0sb 108 Lobgmds 1sd39Mbscnm mM30LYdgdom Fodmo®bhgzs

(3969356009 2013:13,2014:14) ds0> ImEOL:

1. 00®33wobs > Mol d393Gol s535¢g0gd0L  1ssd3w®-
Bogrme 353m0ygbgds 4 Lobgmds: dg0@)s-Equisetum arvense L., 330@)0-
Equisetum majus Dars. Schinz & Thell. E. telmateia Ehrh., {oewogzs-
Polygonum hidropiper Neck. (Persicaria hydropiper(L.) Delarbre).,
3M90o60s - Pueraria hirsuta Thunb. C.K.Schneid. (P.montana -
var. lobata (Willd.) Maesen & S.M.Almeida ex Sanjappa & Predeep).

2. 3560360 ©0sdyEOL LsdzMMbsemem 5moyghgds 1 Lobgmds:
bdmdmds- Galega officinalis L.

3. 9sMmEdgbo s Lolbeol gsdfdgbeos 4 Lsbgmds: aagm@s-
Cynodon dactylon (L.) Pers., 8505-Ranunculus bulbosus L., Bs{igmdos
0005~ Ranunculus ficaria subsp. calthifolius (Rchb.) Arcang. (Ficaria
calthifolia Rchb.)., Bsfigmdos ds0s-Ranunculus kochii Ledeb. (F.
popovii Khokhr.).

4. am@-Lolbdsengmgsb Q0553500905075 Pobosmdogy
390m0ygbgds 6 Lsbgmds: aargobos-Gleditsia triacanthos L., 35330L-
onMo  boobdots-Helleborus caucasicus ~ A.  Braun (A
orientalis Lam.)., &gob 3o0@bo-Mentha longifolia (L.) Huds., ©3903930-
Periploca graeca L., 3J900-Rhododendron ponticum L. 8s{sdo-Sophora
alopecuroides L.

5. Bgh3mmo 935090900l (obosmdgy  a9dmoygbgds 1
Lsbgmds: do@oeddm-Melissa officinalis L.

6. Odgbloghgdol s Ymesmgdol 3mbEgb@Mmogool gsbsdgmog-
M90@s@ 353m0ogghgds 1 Lobgmds: B3gwmad®mog0 xmbxmwo-Staph-
ylea pinnata L.
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7. Labmbogdo abgdol os3scgdams fobsswdgy asdmoygbgds 16
bsbgmds:  3odserseyto  390s(0-Cedrus  deodara (Roxb. ex D.Don)
G.Don., 80bg®ol boto-Cirsium arvense (L.) Scop., YmPogstrs-
Cyclamen adzharicum pobed. (Cyclamen coumMill.)., q0s-
Datura stramonium L., 3m@bmGo bo@m-Hedera colchica (k.Koch)
k.Koch., Bggmwgd®hogzo  LboyGm-Hedera helix L.,  gogobmbro-
Glaucium  flavum Crantz., ®3m08s-Glechoma hederacea 1. (G.
borealis Salisb.).,  (9o8g¢evs-Pteris cretica L.,  gw6obwys-Primula
sibthorpii Hoffmanns. (P. vulgaris Huds. P. acaulis (L.) Hill).,
OQEys-Sambucus nigra L., oomGom®s-Sisymbrium officinale (L)
Scop., dmMOGYws LodymGo-Trifolium  arvenseL., 30MoLEIOGS-
Tussilago farfara L., Jgogdws- Verbascum gnaphalodes M. Bieb., 4sbob
0s- Viola arvensis Murray.

8. 33bBHM0GHIOOLS s fygmmengdols Lod3M®BsgMm® 853moygbgds
10 Usbgmds: ggo®bdsbwzo-Achillea filipendula Lam., {ofids@mes-
Capsella bursa-pastoris L) Medik., o6fjygo-Fragaria
vescavar. chiloensisL.  F.  chiloensis(L.)  Mill,  Us9396bs¢gom
3mOmdgws-Hypericum  androsaemum L.,  305%s6s- Hypericum
perforatum L., 365%obs-Hypericum xylosteifolium (spach) Robson.,
oBM03o60s-Matricaria chamomilla L., @sbzg@o 96og000ds®M0z0-
Plantago lanceolata L., ©0©0 36535 do®M03s-Plantago major L.

9. 313-bsfiamsgols  sbomgdols  (58gnogmemdols) Hobssmdgy
390m0yggbgds 5 ULsbgmds:  B3gmegd®ogo dm@ysbo-Alnus barbata
C.A.Mey. (A.glutinosa subsp. barbata (C.A.Mey.) Yalt.), B3999d6H030
fodero-Castanea sativa Mill., bstggabens-Centaurea iberica Trevir. ex
Spreng., Joggo-Hippophae rhamnoidesl., dqgdgo-Paliurus spina-
chrisei Mill.

10. 9936yemmdols s 399500l Lsd3MOBsErm© 253moygbgds 8
Lobgmds:  sFo@ol Bsygowro-Rubus adzharicus sanadze, 3s43seo0-Rubus
anatolicus (Focke) Focke ex hausskn. (R. sanctusSchreb.)., 8sggseo-
Rubus hirtus Waldst.& Kit., 0oygsewo-Rubus serpens Weihe ex Lej. &
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Courtois., B39m@gdMoz0 oo  Rumex crispusL.,  05330L56Ms-
Ruscus ponticus Woronow (R. aculeatusL.)., 9gbosewo-Salix capreal.,
oGO Bgws- Taraxacum officinale F.H. Wigg.,

11. 95¢0lsmddgtgms  350moygbgds 2 Lsbgmds:  vxsbao®o-
Artemisia annua L., 3o0@3oFodo-Cichorium inthybus L.

12. Bsfiamsgol 3sMmsboBgdol  fobssmdgy  gs0moygbgds 9
Lsbgeds: @sbdoeo-Allium ursinum L., Rocombo-Athyrium
acrostichoideum Bory (A. filix femina subsp. Filix-femina), Bscowybs-
Dryopteris alexeenkoana Fomin, (D. dilatata (Hoffm.) A.Gray), dovob
Bswybs-Dryopteris filix-mas (L) Schott., Bsorybs-
Dryopteris kemulariae Mikheladze (D. remota (Doll) Druce), 39403640
Boo-Dysphania ambrosioides (L.) Mosyakin & Clemants, 3ogosdo6s,
3ol dod@3oows-Polypodium australe Fee, (P. cambricumL.)
J0ers0796s-Polypodium vulgare L., gpt0ol 33006s-Pteridium tauricum
(C.Presl) V.I.Krecz. exGrossh. (P. aquilinum (L.) Kuhn).

13. ©030d¢0obs s Bomzwol 3md@ol s935¢0gdsms §obosmdgy
3°0m0g9bgds 3 Labgmds: o3LBGOONMO  SdMYIs- Cuscut-
a australis R.Br., b®bwds - Salsola tragus L., $6{jeo-Sambucus ebulus L.

14. 303530bgdol  879339¢0s 5  Lobgmds:  o6M0salbogrs-
Aegopodium  podagraria L., 050w9wo-Artemisia vulgaris L., ©0@o0
bgo@ondwos-Calystegia sepium (L.) R.Br, dodoyzos-
Rubus caesius L., sb3owo-Rosa canina L.

15. goghdgogdol  B8gdaggeros 2 bsbgmd:  sbolvyawo-
Pimpinella tripartita Kalen. (Scrithacola kurramensis(Kitam.) Alava).,
AYob Jmbo®o-Satureja laxiflora K. Koch.

16. gmOYb3Mgdol (doMTspsMgdol), 9mfm3gdol, seegtaool,
Bo®3mz560 FHommdgdol, sdfigmmdgdol fobsswdoga gsdmoygbgds
3 Lobgmds: mM3dos-Bidens tripartita L., 35¢o0s60o-Clematis vitalba
L., ygg3omgwo dodm - Melilotus officinalis (L.) Lam.

17. 135BMOoBH03MMo s 3H30g0wasdsymBgdgmo m3z0lYdgdOL
9Jmbgs 5 bsbgmds: 93000 Fs-Asplenium nigrum Lam. (A. adiantum-
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nigrum L.), bo®oam®o-Asparagus litoralis Stev., ®obHgly mgmeyzs30ws-
Galanthus rizehensis Stern., 3m®MMmbmgol mgoMyzsgows-Galanthus
woronowii Losinsk., 3bgbolgdows- Leucojum aestivum L.

18. 3039MHGHmMbmo 53500900l 1s93mMbogrme asdmoygbgds 2
Lsbgmds:  aggeol Lwy®m- Vinca major. L., ag39eol  Lwom- Vinca
minorL.

19. Lolbggbols  fobssmdgy  gsdmoygbgds 3 Lobgmds:
3bgbob3Ms-Erigeron canadensis L., xob3I0Mol ©gs-Lamium album
L., db@bob Joarogs-Persicaria persicaria L. (P. maculosa Gray).

20. 9sgdM0s60 ©0dYEOL Lsd3MMBsgrm@ a93m0oygbgds 1 Lsbgmds:
oybo- Laurus nobilis L.

21. bmOEdgdgdol, 099393900l obsswdpgy  gsdmoygbgds 1
bsbgmds:  Jogwo-Juncus bufonius L.

22, 53m30L900560 Lodlogbggdol Lsdzm@Mbsem gsdmoygbgds 1
Lsbgmds:  JOobEgbobbes- Chelidonium majus L.

23. 30l 33960l §oboomdgy a53moygbgds 3 Lsbgmds: 39690sb
0s-Adiantum capillus-veneris L., 0005Lfots-Asplenium tri-
chomanes Thunb. (A. incisumThunb.)., xo0b3s0o-Urtica dioica L.
(U.dioica subsp. gansuensis C.J.Chen).

24. ©6Aogdol s6mgdol ffobsswdmgy §sdmoyggbgds 2 Lobgmds:
003651335 Bogo-Cyperus longus subsp. badius (Desf.)  Bonnier &
Layens., ovjoydom-Rhus coriaria L.,

25. o6@Idol fobssmdgy 35dmoyggbgds 1 Lsbgmds: 3mb@mw®o

obowo-Corylus avellana L. (C.avellana var. pontica (K.Koch)
H.J.P.Winkl.).
26. Lodbmgdbols 5300056 sB5E0MYdMSQ, 0500l

©oL5J3g0mPEWSsE s  FsMogrgdol  ggwol  Lsfobssmdogymo
390mygbgds 1 Lobgmds:  Bggmargd®ogzo  doGodgws-LPolygonum

aviculare L.
27. 3630d0m®H03900L Fam3mdgdbgeros 1 ULsbgmds: g3eolL by,
3OY939(305-Robinia pseudoacacia L.
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28. 0g539%0L 3dgd33gwros 1 Lobgmds:  3m3m0gsge-Rumex a-
cetoselloides Baill. R. acetosella subsp. acetoselloides (Balansa) Den Nijs.

29. 3Gmbbo@ols ©s bggmol Lsdzm@bsgrme gsdmoygbgds 4
bsbgmds:mFm@ggwo-  Asplenium ruta-muraria  L.,osbos-Pachyphra-
gma macrophyllum (Hoffm.) N.Busch, dwg®s - Petasites petasites H.K-
arst. (P. albus (L.) Gaertn.), dbwydobo-Sedum hispanicum L.

30. 996965300l LBodmsEool Q5 FOOWMdmdol,
dmBgbommdgdol  TgbmMEgdolsl  gsdmoygbgds 2 Labgmdo:
om300bses-Prenanthes  petiolata (K. Koch)  Sennikov  (Cicerbita
pontica (Boiss.) Grossh.), @58dot0s-Symphytum ibericum Steven.

3.9. FmOHmbob ge@ob dgbstgreemds

Jomembob ©gEob AIN0EGHMMH05DY 23b309d0

939b5MgMmdol 2 oxaRgds: Jo3gosbo s FMGybsmo. mMogzg
QOXAMBIOS  33b3®gds  FmMmbol  dgLbsMmogol  BHIMOGMMm0sDY.

353309608 X AMRIVsT0 306H3gE 05ONMLL J3bob dsggzo Hippophae
rhamnoidesL., 9dmeysbo Alnus barbata C.A. Mey.
(A.glutinosa subsp. barbata (C.A.Mey.) Yalt) ©o 3Jm@wbydHo wgw3o
Ficus colchica Grossh., dgfjbs Salix capreal. 3gmg 0s®xLL Jdbol
959430l Lobgmdgdo Rubus adzharicus sanadze, Rubus anatolicus
(Focke) Focke ex hausskn.(R. sanctus_Schreb.) Rubus caesiusl., Rubus
hirtus Waldst.&Kit., Rubus serpens Weihe ex Lej. & Courtois. 9oygoebs
@5 J533B9 999mbz9gve0s osbs I(396507900 053mbmMo FbEsEYsgs -
Lonicera japonica Thunb., ©s xods - Lonicera caprifolium L (L.
etrusca Santi). 9969 X FMIBIO, MHMIgmoa 33b3gds Jo3g0sb60L
OXAMBIO0LORID  50IMbsgwgmom  [FoMdmopabl  dMBybodo.
506086 ©IXAIBJO5T0 30MH39e 0O Jabol ddysbo -, beagrm
99m6g 056LL Jabolb dBJgdo: Foyzenol Lobgmdgdo: Rubus adzharicus
sanadze, Rubus anatolicus (Focke) Focke ex hausskn.(R. sanctus Schreb.)
Rubus caesiusL., Rubus hirtus Waldst.& Kit., Rubus serpens Weihe ex
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http://www.worldfloraonline.org/taxon/wfo-0000995756
http://www.plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:148750-1
http://www.plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:148750-1
http://www.worldfloraonline.org/taxon/wfo-0000995756

Lej. & Courtois., dgdgo Paliurus spina-christi Mill., LsdbGgool 03530
Celtis australisL., xoptabows Carpinus orientalis Mill.,, bomem
doobmgobo  Lobgmdgdosb - Carex colchica ].Gay, dmd30560
0035450 - Poa bulbosa L., Ls8y~®s - Trifolium tumens Steven ex
M.Bieb., ogtem - Lathyrus tuberosusLl., ©@30L306H0L ®J0sbs -
Euphorbia paraliasL., 990mboeo ©Jdosbs - Euphorbia  hirsutaL.
(Euphorbia pubescensVahl), bogsts - Filago eriocephala Guss.,
Glaucium flavum Crantz., Polygonum aviculare L., Polygonum
hidropiper Neck. (Persicaria hydropiper(L.) Delarbre), Polygonum

litorale Meissn (P. arenastrum Boreau), s bbgo.

3.10.959633939¢0 Gsgumbmdom®mo LEs@wliol ddmby Lsbgmdgdo

FmOmbol gwEol s 908gdsMg B9MHPOMIJIOL BEmMOl
dgbfogol  3GmEgldo  edmozgzgms 2 Lobgmdol  LEGSEGHMLOL
OBNLEJOOL  530gdEIMdS, gb Lobgmdgdos: sFoMol hofigmdowns
0500 Ficaria popovii Khokhr. s 3s33sb0m@Mo boGobdo®s Helleborus
caucasicus A.Br.

1969 (gl sFo00ol  garm®olb  933¢093500 5. bmb®moszmgo
(Xoxpsakos 1991:53) ULGo@osdo ,,Hoprrit Bujg uYncTAKAa U3 3alafHOTO
3aKaBKasha®  JO)OMIOL  9FoMoL  BWwmGOLGHWME  Gsombdo
2393039900 sbogro gbgdymo Lobgmdol sFsmol  Bofiymdows
0000l Ficaria adzharica kem-nat. 5>GLJOMOSDY. gb Lobgemds 30MH39ws©
sofg®owo  odbs  a®mL3godol dogem 1939  Fgarl,  H®IgElss
dmBHobogmligdds  3m3m30s O 399I0M0s-bs0r0dgd MfmqL Ficaria
adzharica kem-nat. 50b0odbmwo 0bxm®sgos 960 godmgzgybgdmws.
0m@603mlds 5. bmb®m0s3mzds  3m3m30L sdLIBMMIIOL Asdm 53
Lobgmdsl GgmEgows Labgafimegds s wiimes Ficaria popovii Khokhr.
sFo00obl 83gbstggdol bot3zgzdo (mmurpuena, 1990:44), 9000000930
6 Lobgmds Ficaria popovii Khokhr. s6:0b 5 Fo6Hob 305600 aomgoseyto

0600900, 853058 56 5HOL SOFIHOE0 20dM3IZ)N0E0 Fobdolibzegzgdgero
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https://www.catalogueoflife.org/data/taxon/6HWFK

60dbgdo Ficaria calthifoliasyob. Ficaria calthifolia Rchb-U sbolosmgdl
33qL30sbMHo  bgMbzdows BMMEgdo, MMIWIdoE JOHMTBIPML
3963390 356d0wom 56056 ©sdmMmGdWMWOo. BMOMEOL MO0
2459m©ol 998mOowo  0gMm, OHMIJWOE  JOHMO  Y3530¢00
dMM3gds. LabgMdOLOMZ0L OTobILOSMYdJ0s F6Z35M0 doML3OL
3obY3M0g dmdo Fogo boBolb s  BMMOEWOL ROOROGHOL 300 )dbY
Dy xgM 005 FaOE0adol 35630056090, 51939 BMOEOL 0O 0gdIo
A09M53900L  39630moMgds3.  0FoMol  BEWMMOLEHME  Gs0mbdo
2393039900 Bsfiymdos 3505l BMmMEgdol  GmMTom s
A109653900L  sOLYOMBO® 453l FOBIFLYOLSL, Foa®sd  ToLD
296Lbge39ds  dm3zwg VgOMMO, GnmEol ymbfgdol gMmdsbgmmsb
dox 600 s Y3530 VIOMDBY BMoErgdol 306y MHogbzom, sb939
50 Lobgmdol gmmEolb 30ggd0 56 Mol bgdbgdows. sbg3zg ol
M3000MEI0s BY0JMO3g00 3M3ToMGHM GMmMEoL 00gddo, sMsdgE
©IOMDBY3, bmerm 8og0 @ods  3oMIMEYds  9MFoMEGHM 8003500
doMH©30UL, 55390 3439MOMO >MM30L 4oLTIMO35G3.

BmIgb3ws@G o  bmlbols www.the plant list.org*2013
dobggom Ficaria popovii  Khokhr. ©s9m300909wo Lobgmdos,
boeoe  Ficaria calthifolia  Lobmbodos Ficaria verna subsp. calthifoli-
a (Rchb.)Nyman , mobarglo BmIgb3ws@MGmwo Bmlbol
(www.catalogueoflife.org)(2020) dobggoom 30 Ficaria popovii Khokhr.
bobmbodoos Ficaria ficariiformis (Rouy & Foucaud) A. W. Hill/, bomqom
BmIgb3ws@dmemwo  bybbs  POWO-U  (plantsoftheworldonline)
dobggom Ficaria popovii Khokhr. Lobmbodos Ranunculus kochi-
iLedeb., s Ficaria calthifolia Rchb. ULobmbodos Ranunculus ficari-
asubsp. calthifolius (Rchb.) Arcang.-ob.

39335600 gbgdNEmOo Lobgmds  39335L009M0 bs@obdots Hell-
eborus caucasicus A.Br, 53560l 93gboMggdol LaMzgzgzol dobgwzom
(nmutpueBa, 1990:44) ULobmdodos  s0dmbsgm®o  bsGoldoMsls
Helleborus  orintalis  Lam., bmwom bmdgbzwmos@wmvymo  boalbs
www.the plant listorg® 2013-ob dobggzom ®Mogg ULobgmds
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https://www.catalogueoflife.org/data/taxon/6HWFK
http://www.theplantlist.org/tpl1.1/record/kew-2870954
http://www.theplantlist.org/tpl1.1/record/kew-2870954
https://www.catalogueoflife.org/data/taxon/6HWFK
https://www.catalogueoflife.org/data/taxon/6HWFK
http://www.plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:713016-1
http://www.plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:713016-1
http://www.plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:60454973-2
http://www.plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:60454973-2

©50MY300090s©  SMLGOMBL,  Bmdgbzws@ o  bylbgdol
www.catalogueoflife.org.(2020) s POWO-U (plantsoftheworldonline)

dobggom  Helleborus  caucasicus A.Br Lbobmbodos Helleborus
orientalis subsp. Orientalis., 5bg3g Usbgmds Helleborus abschasicus
A.Braun bobmbodoo Helleborus orientalis Lam., bogom www.catalog-
ueoflife.org. (2020)-0b dobgyz0m Helleborus orientali sub-

sp. abchasicus (A. Braun) B. Mathew.

d900amdo  33¢930Lom30L LmOgo gl 2 gbydydmo Lobgmdol
Ficaria popovii Khokhr. o Helleborus caucasicus A.Br 50093000300,
33MWH30900L 36535 x39MHM3693s, 395xG03IM0 s BoGMJodorHo
dgLPHogams Fomdmoagbes 33930l JoHsbls.

0530 4. 5F5M0b Bsfiymdognrs 305l Ficaria popovii Khokhr. s
39339L0M0 basGolido®als Helleborus caucasicus A.Braun
dmORmEeyor®o 60dbgdo, domyzmemyos, 3m31Es30gdols
IM535a0x390m36905
4.1 535600 Bsfgmdogns dsosb Ficaria popovii Khokhr. s 3533560v360
bs@oldo®sls Helleborus caucasicus A.Braun 9m®gmeemyov®o
6036980
53560L Bofigedoms dsos - Ficaria popovii Khokhr.

dmeHgmweaommo  60dbgdo: 10-20  1O.  Lodserol
9035 farmgobo  dogmobmgsbo  939bsMgs,  BgLgMbG-OMBgEHe©
3d93609d0o0, 3Mdgewyybfosbo, 249630m56M9d0L Qobsfgolido
00638wobgdmeo, bmmem d9dgy dmdGY3swmm 3390 EbolgdmGo,
496(9b Lsd3mmbo@ 59M 33900000 BMMWYGdOm, HMIGELsE 8995
3396000 o630l JoLHIM03 DM M30M5MYds T30 Wodgdo,
ROl B0OROGHOL Loa®dg 2,5-6 110-05, bLoasby - 5 1I. dggbstrols
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http://www.catalogueoflife.org.(2020)/
https://www.catalogueoflife.org/data/taxon/6HWFK

5353 JO0M0 S A39MO0M0 BJu3JO0  MOMOLEIMOLYOMMOIE SGOL
299bbg0@gdMo  (BHdgMs3900), Tomdo  MHM3IOs  Lodotoam
6030009M909%0. ©gHm 2 LI  Log®mdobss O  IGHMBIOWOS,
000MgMo  Ge@oLb 39030  0om™m  Y35300  30000M©Yds,
155943930 WIMMDY oMM 1, 2 96 3 gmmmEo. Yz530wwgdo
5dBobmImORMmos, gzomgwo, 3 - 3,5 LI ©0sIg@H®OL. XsTol
ROME53900 3 Y3090 BMOMEs30L0d56 F990s, 330MHa3060 8-
10 30935805, 43000900 FMOHEomss fomdmpygboero,  Bxdgbmsb
LsBgdBH®g  @FMbemmo,  ©9Y3930¢doL 8909y 30005MEIOS
0gbEHgd0LIRSD 93609000 Mo bsgmgo, osdgGHMoom 1-2 1s3.
Lobgmdobsmgol 535boloomgdgEos dbmermo 435300l
39630056900l 9990099 3H909M53930L 2563000560905 Bmmerol ymbfjol
Md99ddo s ©ghmbyE.  83gbst0olomzol  sBabolnsMYdYE0s
93530¢gd0L bMM30L dmgwgbs 300006 5dobdo, sby3zg oW om

5 LoEsdMmmo, bmwm s9E39MH30L ILOYIEgdOL F9d©gy Y3930¢0
3005803 ©0ss.

23953M3gwgds:  Lobgmds  go30M3EgmgdwY0s be30L306
QOWMdJO0Esb  dmol  Fs  Lo®FYwsdyg, Losg  0bMEYds:
3Hob30MS  EVWMBIODY, BIOEMOIODY, dMbGHBIdTo,  Bdowgddo,
0bOOgddo, bdots Jdbol Moyggdl.
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Lm0 1. 5F560b Bofymdoems ds0s - Ficaria popovii Khokhr.

39335601900 bs®olido®s -Helleborus caucasicus A.Braun.

AmORMEMYO0MOHO 60dbgdo: 3933°bomGo  bsmolLdo®s
M35 farmgobo, Fo6odf3ob), BgbmMosbo  30-50 LA. Lodswerol
doobmgobo  d3gbstgs. ggbEms HIoMmI©  OIGHMAGHI00S,  VIOHM
LGOI  F9BMOOWOo, GILZmBMHo MW Gdo  MomOLYdOME
Mo,  3Mdgeo  gmbfom,  BHygogolgdwmo, bgdgdo, Fodzgaro,
239YMRBO0S  MOMNOLYOIO  BoOMEbEYHS 96 FoBmm  geroxrlLy®
653300905, B1dgumsb  Lerobgd®  9g30(OHmgdmwos, 30009900
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dbgow s m®MAsgbgdbzdows. yzsgowolb ygmbfigdo dmzwgs 2-3 33
Loa®dol, Y3530wgdo  5gBHObMIMMPME0s, 5-8 LI  OsdgEHMOU,
g3530wboxeMmo  FoMGH0305,  XoT0LIIMMO, Tgaqds 5 M3zormE-
33963bolgdMEo MgMMmo 96 ©Wos Y3090 BMOMEN53900b5Y0,
Mmdgos LogMdg 2-4 1J-0o, bogotg 2,5 b3-0s, Y3930WLOREGOL
dogbom  obasggdMos 3o¢eMs Bmdol dsdMmolgdm®o, 12-15 13
Log®dob LsbgdBHmggdo, 3E3MH06gd0L Horbgo LsdmEsdwgs. dGH3MOL
0003300900  bEBIOHMLYGIOOS, Lodwo®osbo. ygzsgowol 3gbBH®do 5-7
0BH3Md, OMIWwgdoi Jobosh  83m3eM3me  aobgigdl.  boliggl
M30moMEIds 3Mdgeo 13gE0. 65gmao 4odgMHO0Wo GnmEryHos 1,5-
25 b3 Loa®mdol s 1 LD Logobol. omgbemgdo  Fsg0 GgMobss,
9ogLbM0. 43530¢MmdL 056356-05MGT0. bogmao dfonwgds s3GOM-
0gbobo.

LmGomo 2. 303350w60 bo®odoMs Helleborus caucasicus A. Br
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3953M3Iwgdmos  BE30L3060s  BIOHEMOYO0EID  dmob T
Lo®BHYwsdg,  GYoLb3omgdby,  3w9advy,  3bgdol sLfizMog,
0Bdbs69dd0, 33bH3wIOS JMHMYMEGOIO O KYIBIOSW, 0830505
Jdbob Goygob.

4.2 535600 Bsfgmdos ds0sb Ficaria popovii Khokhr. s 35335L006M0
bs®olbdo®sls Helleborus caucasicus A.Braun 30tmg3menmyos
53960l Bofiymdows 35058 bgbmbmEo  gs63005M9d0L MomTols
dglobogemoe  2016-2019 fargddo x89bmEmaom®o  ©s330603900
350960mgo  FmMmbol @GOl aHoldodms 3gMEmdbHy L. LsMxdo
®.0. 390 (41°52°1.53° N, 41.549.59° E) ULodsowmgbyg, obg3g
39gbghgl  aBoL3oMs  BgHEMdby bB.o. 630. LoTowegby
(41952’3.62° N, 41°55°0.34°E, 41°52°8.93°N, 41°54°9.96°E, 41°52’2.47°N,
41955°3.47°E) o 0. JFooMmbol ©geo@etbg b.o.-sb 25 a.
Lodoeergby (41°931°5.99° N, 41.32°9.27° E). domgdwewro 89093900
393%0b60oBgm  9Mgdm  30OHMdYPME 39300600,  3gMImC,

299m3049gbgo Meteoblue-l dmbs3gdgdo (www.meteoblue.com).
2016-2019 {H-L dmMHob, TgsMdom (3030 s Ybgboggdosbo
oym 2016 Herob s 2019 fiewol Dodmso s gobogbyemo, bogrm
2017-2018 fewol Dodmstro s gobogbumwo  mdowo 3wods@EHom
390mombgms. 2016 gl Ls3zwg3 ™d0gdHgdby  0obgtol 1
093900530  $9339M0BHwIOOL  sBLMEoEHW®mds dobodmdds -4 -10°C
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1396900l dyMIsMgmdsTo.
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4.3 535000 Bsfgmdos ds0sls Ficaria popovii Khokhr. s
39335L0M0 bs®oldo®sb Helleborus caucasicus A.Braun
3349530900 AM335¢BgMM3bgds

Bofigmdoews ds0sl  Ficaria popovii Khokhr. s 3og3sLoodo
bs@obdotol  Helleborus caucasicus  A.Braun 3039905309090
Lbgoolibgs Lobgmdgdol  Mogbmagbmdol s  IBIOMBOL
3098030g0¢OL  Fgbobfisgero  pdbgsbmGgogwge  33wo30
G5Bl BHOL, 33500MOEHOL s ¥MY¥Y6-dEs39L TJOIMPO®. OMMYMEN
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M009JAHbg 9dL39M0Tg6EHOLMZ0L 0O a3Jmbos 50 3350MSGO
bemdoom 13x13. 330930L 909900 FoHdmpagboeos gbMowrdo 3.

gbOowo 3. Bofigmdows dsosls Ficaria popovii Khokhr. 3m3memszosdo
056abengdo Lsbgmdgdo d6ovb-demsblgl dobgwozom

Jm6mbols i@l sbmmdo 3m3mes30sdo Lsbgmdgdols

©3BOMmMdOL 39B03E0I6GHO dOMb-
33639l Bobggom.

Ficaria popovii Khokhr.

Artemisia vulgaris L.

Lamium purpureum L.

Stellaria media (L.) Vill.(Alsinula media (L.)
Dostal, comb.invalid.)

|+ =]

Rubus caesius L.

Solanum nigrum L.

Trifolium pratense L.

Trifolium arvense L.

Cirsium arvense (L.) Scop.

|+ ]+

Potentilla erecta (L.) Raeusch.

+

Preridium tauricum (C.Presl) V.I.Krecz. ex
Grossh.
Preridium aquilinum (L.) Kuhn

Bellis perrenis L. -

Lamium album L. -

Fragaria vesca var. chiloensisL. Fragaria T
chiloensis (L.) Mill.

Senecio vernalis Waldst. & Kit.

Urtica dioical. Urtica T

dioica subsp. gansuensis C.J].Chen

MM 3bOowo  3.-ob  Bbl  Bofigmdos  ds0sl
33995309030 BRI mdoL  50-75%-00m 250m0MB 35 Lobgmds:
Ficaria popovii  Khokhr.  @o®s6@mdol 9306y Logs®zgeom
boboomngds 10 bobgmds: Artemisia vulgaris L., Lamium purpureum L.,
Stellaria media (L.) Vill. (Alsinula media (L.) Dostal, comb.invalid.),
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http://www.plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:17210060-1
http://www.plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:724988-1
http://www.plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:724988-1

Rubus caesius L., Solanum nigrum L., Trifolium pratense L., Trifolium
arvense L., Cirsium arvense (L.) Scop., Potentilla erecta (L.) Raeusch.,
Pteridium tauricum (C.Presl) V.IKrecz. ex Grossh. @sbs®bgbo
Lobgmd9gd0oL ORIOMEMdOL 3MM39bGMWo 3563969090 1-01%-0s.
00bob0dbs305, MMI 2016-2019 fiewol dmbsgdgdom Fmdmbol
©IEOL  BIOHoGMM05Hg  MgdgM3ow-oMET0  Bofymdoms 3505l
(Ficaria popovii Khokhr.) 3m3ms3osdo  gmbme  Lobgmdsl
fomdmogqbl Ficaria popovii  Khokhr. 53 Usbgmdol dog®
Q53939090 GBsOHMMOIO0  0DBMEYDS, M5P6  Pofymdos B0
0b@gbloMms  BMO3ds 39393 G0MIO GO 9MS3900m,
5935300900l 39999 bsgmumdol 396H0m©do 3m3wans3osl 9iMg3s
500396@ M0 Lobgmdgdo: Fsdmws (Artemisia vulgaris L.), gmbg6v30
(Stelaria media (L.) Vill. (Alsinula media (L.), foogewo F0obFOHob ©gws
Lamium purpureum L. obobo b@w@sggb Ubgs Lobgmdoms ggligms
LobEGgdob  4ob30moMYdL s  90b0dbME  Jm3sgosdo 03FghHgb
239053MbgdMe  dyMToMmgmdal, beerm Bofigmdows 3505, MHMAMGM3
9%30090M0@Mo  dbgdol  Lobgmds,  adsol  1ggbgdol
900 M3s6Mgmdsdo, SOLYIMYWO GHIOOGHMM0S FoMTIMOYIbs Ymgow
LodbgmM 3moymbl, Logsz 2018-2019 §f. sofym  asbsmdzomo
15899950100, Ol 253 BMYOIHNO 3t3MWSE0S B IOS.

gbMowo 4. 35335600 bs@oldo®ss - Helleborus caucasicus A.Braun
33300l msbdbengdo bsbgmdgdo dMswmb-dersbzgl dobgogom

JmoHembol gerdol 3m3mams3osdo bsbgmdgdols
2bol3oM> BgHEMdo ©5BOMEMBolL 3gB0E0Y6EGHO
B(5B-demsb3gls obgogom.

Helleborus caucasicus A.Braun 3

Artemisia vulgaris L.

Primula sibthorpii Hoffmanns. P. acaulis (L.) Hill)

Trachistemon orientalis (L)

Symphytum ibericum Steven

Ficaria popovii. Khokhr. R ulus kochii Ledeb.

Potentilla indica (Andrews) Th.Wolf

+ |+ || ===~

Dentaria quinquefolia M. Bieb.
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http://www.plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:713016-1

Cardamine quinquefolia (M.Bieb.) Schmalh.

Poa bulbosa L. ssp.vivipara (Koel.)Arcang. +
Phyllitis scolopendrium (Asplenium scolopendrium L.) +
Fragaria vesca L. var. chiloensisL. +
Fragaria chiloensis (L.) Mill.

Dryopteris filix-mas. (L) Schott. +

Preris cretica L.

Microstegium imberbe (Nees ex Steud.) Tzvelev +

Microstegium vimineum (Trin.) A.Camus

Cicerbita pontica Boiss, Grossh. +
Prenanthes petiolata (K.Koch) Sennikov

Microstegium vimineum (Trin.) A. Camus +
Commelina communis L. +
Hedera colchica (k.Koch) k.Koch. +

Stellaria media (L) Vill. (Alsinula media (L.) Dostal, comb.invalid| +

Lamium album L. +

Cyclamen adzharicum pobed. (Cyclamen coum Mill.)

+

Urtica dioica L. Urtica dioica subsp. gansuensis C.J.Ch{ -

Vinca minor L.

Asplenium nigrum L.

Smilax excels Duhamel Smilax aspera L.

Trifolium repensL.

Sambucus ebulusL.

for B e B B B Bl B N

Preridium tauricum (C.Presl) V.I.Krecz. ex Grossh.
Preridium aquilinum (L.) Kuhn

OMamO3  bMowo  4.-sb BBl 35335B0MMH0  BsBLAoMSL
3m3MWo30s  Lbobgmdoms  IMeg3owxgHhmgbgdom 2450m0Mh93s.
©OBRIOMEMdol  25-50%-000  o8mo®mBg3s  Lobgmds: Helleborus
caucasicus A.Braun, 8306 ©53s0H@Mmdol boGolbbom 5 Lobgmdos:
Artemisia vulgaris L., Primula sibthorpii Hoffmanns. P. acaulis (L.) Hill),
Trachistemon orientalis (L), Symphytum ibericum Steven o Ficaria
popovii. Khokhr. Ranunculus kochiiledeb. ©sbs®Bgbo Labgmdgdols
©OBIOMEMdOL 3Om396@ o dsbgz9bgdgwo 1-01%-0o.

3933°bomeo  bo@olbdots Helleborus caucasicus A Braun
Joembolb  @gm@olb  abol3doMms  BIOEMIOL  303MES30530
g3530wmdol  dmermb  FoMG-s3Mowdo  50dmEgbgdsl  0fjygdab
500396@ M0 Lobgmdgdo: g39eol doefjygo Potentilla indica (Andrews)

37


http://www.plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:60447657-2
http://www.plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:724988-1
http://www.plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:998887-1
https://en.wikipedia.org/wiki/Carl_Bernhard_von_Trinius
https://en.wikipedia.org/wiki/Aim%C3%A9e_Antoinette_Camus
http://www.plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:17210060-1
http://www.plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:713016-1

Th.Wolf 394965630, 350@s, JoG0M@0 @Wsddo®s, sbfero. 0dgosme©
33b30g0006: oMol gbs,  FobFHoL gs, gHMoL 23036, 439col
Lem o bbgo.

P3abl  Toge  HoMmBmadmwo  ao0m33wgzgdom  Helleborus
caucasicus A.Braun-b 3039030900 9306905, 306000056 bgds
dobo Y3530 gdol  254o@3zs 0563006  FoMEHOL  Bomgwom
50 MdMOZ0  FMbobergmdol dogH, MHmIgebsg ©gds39b 30wIs.
900 ool gobdogermdsdo  3ogzsbommo  bo@oldotol Helleborus
caucasicus A.Braun 1200-009 0503900 0940@gds, Mo3 LsgO®ombgl
mJdbols Lobgmdols s®lgdmdsL d49690sd0. bme. LaOgdo dodobstg
d9969dmdgdols s  3BgdolL  LoMgdmbE™m  LsdmTomgdol  asdm,
9396560l 3m3Es30900L MAgEgLo bofowo gobsy®s.

4.4 35335b0M0 bs@oldomsl Helleborus caucasicus A.Braun
35803)5¢0b 60ROl 56seoBO

3933°bomGo  bo@oldots  Helleborus caucasicus A.Braun
DodmoM-00Mg  2oDoRHMDBY  TY3530Mg  OIZMOOGHOMEO S
Lod3m@bocnm  93gbotgs, 5Tsbmobogg  Lobgmds . ©O0ToGHM0Y35L
9mbs(39990000  40@5d9bgd0L  LogMombol  obsdgs,  Fglsdsdolo
9396560l 3m3s30gdol  @oLOEIZO® 9930w gdgdwo  bnds
93gbsmol  3MEGHNMGmedo  ©abgMR30L  30MMdgdol  dglfoges.
JM@GHMOs80  ©bgaz0LsmM3z0L  oglbo  FB0dzbgwmds 3L
605050l 9993390MdOL 565D, MoEE Bossydo gegdgb@gdols
3MLgdMBS 930w gdgE0s 939bsmgms 39BH9dMEP0BIoLS @S LMo
Lobogmabwm 303wol 30dobs®gmdolmgol. odgeb godmdobstn
39903033009, 3933°bomMo  bamobdoMsls 2393039 gdol
350039300, 39M3mE, FMOHMbOL ©IEHOL 3Hob3oMs BIOEMIBY
Bossg0l  JodomMo 990339 mds, 39Mdme: pH-ob, mMysbmero
6030096939300L, 5BMEHOL, BMLGBMOOLS s J9Eowdol 3Mm3Egbdwwo
9903390 Mds.
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B05s0l  5bseoBol  3gang3sd  sBggbs, Mmd  Helleborus
caucasicus A. Br.-ol 3m3vas309ddo pH 995096l 5,0 pH ghogmanls,
m656mwo  603m0gMHgdgdol Loghmm MomEgbmds 3,20%, sbmEo
0,18%, P20s - 19 8¢wb?, K20-I 5Mlgdmds o6 ©ogodlocmo.

0530 5. 53560b Bofiymdogns 35050 Ficaria popovii Khokhr. s
39335L099M0 boGoldo®sls Helleborus caucasicus A.Braun
Bodmgodogho 33¢ggel B)wgagdo

©OgdEg 9O  gobbmME309wgdMEs 9 FsMmOL  BErMmMOLE I
50mbdo  493MEIWYOMEO  39335L0MEMO  boMoldoMmal s vFoMOL
Bofigmdogos  doool  dofolbgs o  dofjoldzgds  Bofioengdol
BoH®JodoMo 333

bs®obdo®s  Jodonmo  bogmomgdol 360dzbgermgsbo  fgstms,
0O 1539E0E0bM 3mEgbEoswom, Mosb goEsgl Lodgwoogobm
035bsBOHOLom 36003690356 BogMHMIOL: s 30eM0GdL, Logreng
23030HD0EIOL, L53MbobgdL,  3MFs0bYdL,  FEregmbmoMo
3030H0YOL, 309590698L: C, D, E. (356856009 2013:13), G030 gdog
29900y9bgd0sb 89030bsdo:  396@MowMo bgMzmao LobEgdol,
393-6ofeogol,  sbGHobodbogbmmo s 23-bobberds®mgzmgzsbo
055350090900 b9 3MbsErme.

oFo@ol  Bofymdoens  dosool  Ficaria popovii  A. Khokhr.
AGM09M00L s BMMEgdol Bsbs®dgdo  4sdm0oygbgds Fo0rdgb,
Lolberols 300%896c [N FOHowmdgdol d905bmM 3909w
Lo0v)oegd9d5, 1939  BMOEIGOOLHYD  9GBoEIdID  LogromgdL,
M9qd03 99696 LolbL 350MygbMO Jo3MHMBYBOLSYE.

UPLC-MS/MS-0l  950mygbgdoom 0339bstrq Ficaria popovii  A.

Khokhr. gdu®@®msg®do 0©gb@oxoso®gdymo odbs 4 gwsgmbmowo
@5 2 Lsdmbobo. 39MdmE, BMMWddo 0IbGHB0E0MJIMOos 2
60300096995 (339639¢006-3-0-OmobmBoo s 3988390mMeo 3-O-B-
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D- (6"-a-L-658603065bmb00)-23m30656mBoo) (quercetin 3-O-
rutinoside and kaempferol 3-Of-b- (6"-a---rhamnopyranosyl) -
glucopyranoside), bogom G0d9609d3do 4 gaogmbmowo ((339639¢06-3-
0-6m0bmboo, 39g9xgHMe-3-0-B-b- (6"-a-L-65360M306056mB0©o)-
309930m3060560mB00, EgmEob-8-C-f-b ge3m3066mBoo s
230996060 8-C-B-p- g0 3m30656mB0oo)) (quercetin 3-Orutinoside,
kaempferol 3-O-f-pb- (6"-o-L-rhamnopyranosyl) - glucopyranoside,
luteolin  8-C-f-p  glucopyranoside and  apigenin  8-C-f-b-
glucopyranoside).  Lo3mbobgdosd  GHvdgMgddo  93bgds  28-
3009)30B0wMEgob®o 35535 3-96M500bmbBoO s 28-[a3mbon-
(1->6)-p3mBoeo]  megobm®o 8035  3-96M0d0bmbowo  (3-
arabinoside, 28- [Glucosyl- (1-> 6) - glucosyl] oleanolic acid 3-
arabinoside).

UPLC-MS/MS-ob g50mygbgdom 83gbstrg Helleborus caucasicus
A. Br. o Helleborus abchasicus A. Br. 0©gb®ogo3oMgdwmo odbs
LEHIOMO0EME0 999503gbemds. 39M3Mm, 00IBEGHOB0E0MJdIMYMOo 0gbs
4 6030090905, HMIGEMRb B gddo a3bgds 2-g300LGHIMMbO
5 BMOmbGHbmwo (Ecdysterone, Furostan), bmwwm ggqbmmaddo 4-
930bEgOmbo, ROLEBMEO, 09R350009bMmEoo Qo
39w gd»H0ygb0bo-D-gmm3mboo (20-Hydroxyecdysone (Ecdysterone),
Bufadienolide,  Furostan,  Hellebrigenin-D-glucose).  doggdwyeo
390093900 Loggmdzgeby 99odErgds ©szsL336sm, GmA Helleborus
caucasicus A. Br. o Helleborus abchasicus A. Br. gmm@gdobs ©o
139LYHJBOL bEBHIOMOMEo F9dogbEmds AlgogLos. s8OS LsTo
LGHIOMOEMEO  J03MmBoo  obBmEomgdwo odbs  Helleborus
caucasicus A. Br.-bs o Helleborus abchasicus A. Br.-ob MeOH
9dbe®edBom:  3gagdmoagbobo-D-gazmboo  CaoH«Ow,  20-
30mmgdlog30HBMbo (930LEYM™bO) CrH44Oy Qo
30MHmJls093000DMmbo-3 ge3mbowo (Hellebrigenin-D-glucose, 20—
Hydroxyecdysone and Hydroxyecdysone-3 glucoside).
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0530 6. Heleborus caucasicus A. Br. o> Helleborus. Abchasicus A. Br.,
Ficaria popovii A. Khokhr. o5 Ficaria calthifolia Rchb. 3gbg®o3meo

339930 990093900

LooLYOEIEOoM 1gdol JoHBbob  dmdobatg  33wgz0l gMo-
9600 3005356 5939658 HoMImoaqbs Helleborus caucasicus A. Br. 2
Lbgo@slbgs 3030915300056 (Jgos, bLo®xo) s Helleborus abchasicus
A. Br. 15392609 mb (bmdo) 3:m399wo3000sb, sbggg Ficaria popovii A.
Khokhr.-ob 2 Ubgoolibgs 3m39o300@sb  (5bg0ls, dosmwydol
dmBGobozMmo dowo) o Ficaria calthifolia Rchb. 4 ULbgsslbgs
303195300056  (560Ls, LsMRBo, bsdMGo, 3FoboldoMO) YOO
06003000900l 89056090000 2969303100 bsEobo 3mEodmOmrob-
dob 308m3zw9bolamzoll RAPD- PCR dgmmoom.

3393580 avdmygbgdmmo ogdbs 18 smxkmdosbo 3600900
(Operon Technology).

Helleborus caucasicus A. Br. o Helleborus abchasicus A. Br.
©63-gd0L 89oMgdol 990985 yodmgwobos 100-sb 500-dy 6F.
Log®dob 37 (d9bo, GMmdgwwoi 3030090 sbseErobHol 36Ho0dgMHgdol
299mg9bgd0L Mml) RAPD - do03960.

M 12 3

= 1.Helleborus caucasicus (L5GR0)
2.Helleborus caucasicus (§9»)

3.Helleborus abchasicus (b539GMgm)

bmGomo 3. RAPD-PCR-00» 80098v1¢00 ©b3-0b 869096300l
99dBHOMGmM9a®M5d5 OPB-4 36509gM0L 353mygbgdoo Helleborus

caucasicus A. Br. s Helleborus abchasicus A. Br.
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dgbolifogamo bobgmdgdol 3memodm®EBoHBIoL botolbols Momg-
BmdG0g30 F9535L5d0LIMZ0L  Jowgdmwo d9gagdo FoMmamppgboeo
0dbs  00bsmMo  B0dsbmngolgdgdol  oBmogol  Lobom,  Losg
3003mb96G0L  sMLYdMBS 5©0b0dbY0s, BMymME ,1% bmem sMoM-
Lgdmds - ,0% 00 FoBHMoEoby s F935M@obL (Jaccard) 3m9n03096EOL
29909g9gbgd0m  498mmM3oo 0dbs Lobgmdsms Mol dbasgligdols
JoBHMo3s,  bowm ALy ©oyhbmdom  Ro@dodgdmwo  ogbs
096500 3esbGgH o sboerobo (UPGMA) s s390wwo ogdbs
©gbMMM53s  (56M599fmbowo  §y30wgdol IXABJdOL Jgom©O
L53w)SEM SOOMTYEH0ZN0L 358mYgbgdom) (LyGsmo 4). GMIgEos
23990mbo@egl 9693030 bgogligdol batolbl bgsslbbgs RAPD-
PCR 3600300093l 8m60b.

UPGMA

Hab
‘HCK
'HcS

Jaccards Coefficient

bm®ooo 4. Helleborus caucasicus A. Br. s Helleborus abchasicus A.
Br. UPGMA 9660y ®sds

©96MMAMSTOL 5BoeoBds g30B3965, HMA s5b65¢0bYdMo
396m@03gd0 M6 JwobEBgMs  gooym. 30639 3WsliGemdo
399000056 Helleborus caucasicus A. Br.-ob 060 303495309, beagom
ey  3wobda®do  Helleborus abchasicus A. Br. bodga®Mgwml
303M@530s.  IBOMYMd0sb Bomws BsbL, Mmd Helleborus
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caucasicus A. Br.-ols Lobgmdols 30m3wo3ogdl dmmol sGlgdmdl dogos
3560509 MMMdOL  Byarmzsbo baGolbo. g.0. 99 MmO 3:M3MEs3E0sL
ool oM sOLYIMBL  39byBHO3MMHO  3ME0IMORODT0,  Top o0
Helleborus caucasicus A. Br. o Helleborus abchasicus A. Br.
Lobgmdgdol bT-9dl InMol SGLYdMBL Lo3TomE dswo - 30%-0s60
dbgogLigdo.

Ficaria calthifolia Rchb. o Ficaria popovii A. Khokhr. ©b3-90%g
Bo@oMgdmo godm33eg3qd0l 990900 odmgeobos 50-1000-dg
6§. Log®™dol 55 (d96@0, HMIgEros 30300900 sBsEOBOL 3Me0dgMgdol
299my9b900L O™l) RAPD-3563960.

M 123456

1 - Ficaria popovii (56g0bo)

2 - Ficaria popovii (356037960 8500)
3 — Ficaria calthifolia (bs6®0)

4 — Ficaria calthifolia (5530U5)

5 — Ficaria calthifolia (goboldoto)

6 — Ficaria calthifolia (bs3)60)

LG50 5. RAPD-PCR-om 80093meo ©bd-ol g36sgdgbdgdol
99dBOmgmmga®sds OPC-9 3Gs0dghols sdmyggbgdoom Ficaria
calthifolia Rchb. s Ficaria popovii A. Khokhr.

096M5MJomo  3obGIOMo  sBseoBol  Logmdzgwby
5390990 0465 ©gbmMYMsds LBSMO 6.
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FcKn|

bm®ooo 6. Ficaria calthifolia Rchb. b Ficaria popovii A. Khokhr
UPGMA ©9b®ma 6505

©96OMAM500@6 (L. 6.) BsbL, MmI Ficaria popovii A.
Khokhr. 2 3m3mmws300©sb (0m@Hs603996H0 3500, sba0ls) s0gdwyeo
06003000900l ©b3d-gdL Fmemol sMLGdMBL 52%-0560 bgogligds, beerm
Ficaria calthifolia Rchb.-l 4 3m3wwogosl (bsdweo, gobobdoo,
2baobo, La®xo) dmMol Abgoglgds 95%-0s, bmenm Ficaria popovii A.
Khokhr.-bs s Ficaria calthifolia Rchb.-lb ©©bd-gdl dmeol dbgoglinds
33%-0o.
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336900

1. FmOmbolb ©IwGHOL  Bwmes 298 Lobgmdoo oMol
Pomdmepgboeo, MMIwgdog 3590000690 wos 73 cmxsbly ©s 185
33560380;

2. 33096900l 49bymBowgds  FoMdmoygbowos 19 Lobgmdoo,
330()900L  29bymxz0wgds - 3 Lobgmdom, d0dzgemglermgbgdo - 2
Lobgmdom, Y3930wm3zsb0 3gbotggdo 274 ULobgmdom, dom TmGOL
9O gdb0sbgdo HoMmdmagbowos - 47 Lobgmdom, mMmEgdbosbgdo -
227 Lsbgmdoon.

3. Lobgmdgdol  Lodo®om  asdm@Bgmo  Mxsbgdos:
Asteraceae — 34, Fabaceae — 29, Poaceae — 19, Brassicaceae — 17,
Lamiaceae — 13, Rosaceae — 10, Apiaceae — 8, Euphorbiaceae — 8,
Ranunculaceae — 8, Cyperaceae— 7, Polygonaceae — 7, Polypodiaceae - 7,
Aspleniaceae - 6, Plantaginaceae — 6, Amaranthaceae — 5, Araliaceae—5,
Geraniaceae — 5, Amaryllidaceae — 4, Betulaceae — 4, Boraginaceae — 4,
Caryophyllaceae — 4, Convolvulaceae — 4, Pteridaceae - 4,
Scrophulariaceae —4.

4. Lobgmdoms LOIMOZEP0 FoMOBYMEO a350Mgd0s: Euphorbia —
8, 6-6 ULobgmds - Ranunculus, Trifolium, 5-5 Uobgmds -
Geranium, Lepidium, Polygonum, Rubus, 4-4 Lobgmds -Asplenium,
Cardamine, Cirsium, Cyperus, Poa, Veronica, 3-3 Lobgmdos - Digitaria,
Dryopteris, Equisetum_, Erigeron, Eucalyptus, Galium, Hydrocotyle,
Hypericum, Juncus, Lamium, Lathyrus, Lotus, Medicago, Senecio,
Verbascum, Vicia.

5. FmOmbolb ©gw@oL  BMoGHMmOosby  HomImpagbowos
39900930 3500353 gd0: 308650900, LoWbsMYdO, Fomdgdo, GHdMMYdO,
MO0, HoL30MOO0, gHOLIOMS BIMHEMOIOO s dYh]bs@mgdo.

6. FmOmbol g Eol 96gdMMo ROl dMsg35wagMHM3zb9ds
Pom3mpgboos 24 Lobgmdom, MmIwgdoa 3o90005698wos 18
X 5bdo s 20 3356030, Jo0> Mol Jnwbgmol 9bgdos - 11 Labgmds,
3933900l gbgdos - 5 Lobgmds, bodomomgzgwml gbgdos - 3 Labgmds,
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https://en.wikipedia.org/wiki/Hypericum

33560l 3006MM Mmoo  9bqdos - 3 Lobgmds, sFsMo-gsHgmol
960gd0s - 2 Lobgmds.

7. FmOmbol ge@ob 5©3956EGHMH0 BWMES FoMdmygbogros 41
LobgMdO.

8. JmOmbolb gL GHIO0GHMM0sby 353039 gdYmos 5
06@HMOME0HJdMEo Lobgmds.

9. JoOmbolb  ©g@Eolb  GgOHoGmMosbg  393MEIWIOIME0S
29058969080L Logg@mbgdo dgmao 19 Lobgmds, o0 dmemol 4 Lobgmds
3996005 Lodstmggwml Homge bylbsdo, IUCN LogHmsdmMobm
fomgwo bmlbsdo - 9 Lobgmds, LodsGmzggaml foomger Hogbdo - 3
Lobgemds.

10.  Fm6Mmbolb ©@gwm@ob  GHgOoGMOMm0sbg 2930390 gdmos 44
093065G0wo ©s 108 Bod3Obogm Lobgmds.

11.  3méembob g Eob 39H0GHMM05bY 33b3090

9396569mdob 2 oxAMBIOs: Jogg0sbo s dMMybsto.
12, 39d3g0e@nm@ol -2 -4°C o 30-408 om3wol Lsgs®o

15330930 LobgMdYBdOL Y3530 MBOL BSBOL OO MZ0L 30569000
©2§j9909b 03930

13.  3eOmbol ge@ob 3m3mwsaosdo Ficaria popovii Khokhr.-ol
QOBIOMEMOOL  3MIBOE0GEGH0S  dMMB-d0ab3zgl b3sewoo  -4-0o,
bowe Helleborus caucasicus A.Braun ©s@sGvenmdol 30093030906¢0s
0M596-0¢09639L L3serom Fgglivdsdgds - 3-b.

14.  Ficaria popovii ~ A. Khokhr. @&ud96mHgdolb  gduEHMod@do
0953030300900 odbs 4 gogmbmowo ((339039306-3-O-
900obmboo, 390896OME-3-0O-f-b-  (6"-a-L-6586m30656mbo©0)-
3099303060560 B00, Egneob-8-C-f-b gev3m306bmBowo s
230996060  8-C-B-p- g 3m30M6mBowo)) (quercetin 3-Orutinoside,
kaempferol 3-O-f-p- (6"-a-L-rthamnopyranosyl) - glucopyranoside,
luteolin 8-C-B-p glucopyranoside and apigenin 8-C-B-p-glucopyranoside)
95 2 b33mbobo 28-33:BOWMEG0bMGO F535 3-56500bMBOO s
28-[3a3mbo-(1->6)-aem3mboero]  megobm®do  9gs3>  3-
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2M5d0bmBoo (3-arabinoside, 28- [Glucosyl- (1-> 6) - glucosyl]
oleanolic acid 3-arabinoside).

15.  Helleborus caucasicus A. Br. s Helleborus abchasicus A. Br.
1bOmHgddo  0YbEGHOGoE0MRdwo  odbs 4 bogmoghgds  4-
930bEgOmbo, ROLEBMEO, 093500096MEoEo Qo
39w gd6H0ygb0b0-D-gamm3mbBoo (20-Hydroxyecdysone (Ecdysterone),
Bufadienolide, Furostan, Hellebrigenin-D-glucose).

16.  Helleborus caucasicus A. Br. s> Helleborus abchasicus A. Br.
L5bgMdGOOL EBT-gOL FMEMOL SGOLYdMOL - 30%-0560 AuYozLYds.

17.  Ficaria popovii A. Khokhr.-bs o Ficaria calthifolia Rchb.
LobgmdgdoL HI-gdl FMGOL s®LYdMBL - 33%-0560 Alyoglgds.

oG sE300L 0gasBY 259mJ39969d9eo bsdbHmagdo:

33wg30L 3998900, MMIgdoE Logwdzws© M  BsdOHMAL,
Lbgoolbgs @™l asbbommwo s g9dmd3zgybgdmaro odbs d9dgy
L59MHPTMOHOLM 3b539MGBE30gdOL Toboergddo:

. domvydol dmoms HMLmsggwol bobgwdfonm mbogg®lo@gdo
LEAHMIBGMs Lodgboghm 3gbGHMO, ,LLEHMIBEHMs s sbsEWRIBMES
d9gboghms  dOmIgdoo  VIII*  ,Be30L306s 5360l 03300000 ©d
JOMBS©0 ©Y3OSGH0Mo 39bsMggd0 s Fomo GMEo GJyoMmbol
03060303996 4963005090530, (doonvydo, 2012) (ISSN 1512-2182);

. International Scientific Conference “Future Technologies and
Quality of life” ,ds330L (Hippophae rhamnoides) -500930EMyOMGO
0530L9dMMgdsbo o go@™mJodon®o  999339wmds  FnMmbol
©IGHoL  3oMmdgddo“ (2017  §  (https:/tsmu.edu/lifeconfere-
nce2017/ABSTRACTS.pdf);

. “Vodoboggarml 03567  89M0E5330w0L  BobBoMmEMYms
LOBMPOEMIBOL  LOgMSTMGOLM  gMomds,  dsboewgdo  IV?,
Logdotomggeml dgsbogMgdsms gmmabwmo 53509005 domdgoiobols
Lge0s, ,93MMsG0MEo  d3gbsty - 39339boMo  boGoldo®sls
Helleborus caucasicus 890306530 08mygbgdol 3m@EHgbzoswo s
d0mg3merm0s (2019 §) (ISSN — 0321-1665);
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o 0dowobol  Lbobgedfoxgm  Lsdgoaobm  Mbogg®lodgdo
International Scientific Conference “Green Medications by Green
Technologies — For Healthy Life”, »3933°U099M0  bo®oldo®msl
d0Mg3MEMa0s  ©d dobo  gsdmygbgds  dgoaobsdo” (2019 )
(https://tsmu.edu/conference2019/Poster_Presentations.pdf);

o 03569  ¥96M0@sd30ol  gdudgModgbd o  domdgoEobol
39630 35000l Imms HMLMsgzgEol Labgadfogm Mbogzgmlodgdo
»096599060HM3Y 00mdgoEobol 0JBHoMo Logombgdo®,
aboEgebMs 393609MHMs s LEAMPIbEHMS 3MbRMI6E0s, ., Helleborus
caucasicus  d0MY3MMP05 S I9oE0bsdo asdmyqbgds® (2019 §)(
ISBN-978-9941-8-1697-0).

3mB03530g00 - LooLYMESE0M mMgdol 0My3zog yodmd3zgybad-
Moo 3 bodgbogdm 65Omdo Mg39bHoMmYds, Fomowgodobymw,
00%35JBBJEHMM05b F@Mboedo:

. “International conference on Innovations in Science and
Educations 2020” (Medicine and Parmacy) Phytochemical study of
endemic species Helleborus caucasicus, Helleborus abchasicus and Ficaria
popovii spread in southern colchis Prague, Czech Republic (2020),(
DOI: https://doi.org/10.12955/pmp.v1.89Issue:Vol. 1 (2020): Proceedings
of CBU in Medicine and Pharmacy)

J HighTech and Innovation Journal, Phytochemical Study of

Endemic Species Helleborus Caucasicus and Helleborus Abchasicus
(2020),( ISSN: 2723-9535DOTI: 10.28991/HIJ-2020-01-01-04).

o Internation journal of Environmental Science, Variety of plants
of Chorokhi Delta of Adjara Floristic District, Georgia (2020),( ISSN:
2277-1948 CIF: 3.654).
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General description of the paper
Introduction

The floristic region of Adjara is located in the north-western part
of the Western Caucasus corridor of the Caucasus "hot spot",Which is
distinguished by the unique diversity of the relict Colchian flora.The
Caucasus Ecoregion is included in the International Union for
Conservation of Nature (IUCN) in the list of 36 hotspots in the world,
which are characterized by the greatest biodiversity and an abundance of
endangered terrestrial ecosystems.At the same time geographically, this
area is among the 200 world-recognized ecoregions, Which is allocated
by the World Wide Fund for Nature (WWF 1997) based on criteria such
as: level of endemism,taxonomic uniqueness, evolutionary processes,
species diversity and peculiarities of historical development of flora and
fauna,diversity of vegetation types and rarity of biomes globally.Due to
the abundance of species, the rate of endemism, taxonomic uniqueness,
peculiarities of origin and habitat rarity, the floristic region of Adjara is
distinguished in the south-western corridor of the Lesser Caucasus of the
Caucasus Ecoregion.

Actuality of the topic. The Chorokhi Delta area is experiencing
the greatest anthropogenic pressure in the floristic district of Adjara,
which is part of the Georgian-Turkish cross-border zone and covers the
area from the Georgian-Turkish state border to the confluence of the
River = “Korolistskali”.  (http://aves.biodiversity-georgia.net/spa-n-15)
urbanizationprocessesis actively taking place in the mentioned area:
Improvement of hotel complexes, leisure and entertainment places,
residential houses, shopping malls, river banks and roads,which leads to
disintegration-fragmentation of plant areasand clusters, the degradation
of landscapes, as a result of which many species have fallen out of their
natural range and become extinct, many endemic and relict species are in
danger of extinction and their area has been reduced, Aboriginal plants

have been replaced by, adventurous and invasive species, primary
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cenoses were replaced by secondary ones.Therefore, identifying and

studying the diversity of flora and vegetation of the Chorokhi Delta,

systematic structure, endemic, relict, extinct, endangered species is one

of the current problems.

Aim and objectives of the research: Field surveys were conducted

in 2016-2019. The aim of the study was to study the flora and vegetation
of the Chorokhi Delta.

The following tasks were set to achieve the purpose of the

research:

Study of the diversity and systematic structure of the flora and
vegetation of the Chorokhi Delta, compiling of the flora concept.
Study of Chorokhi Delta Habitats.

Study of endemic species distributed in the Chorokhi Delta.
Identification of spices with adventive, introduced, decorative
and medicinal valuesdistributed in the Chorokhi Delta.

Study of the diversity of extinct and endangered species
distributed in the Chorokhi Delta.

Identification of species with questionable taxonomic status in
the Chorokhi Delta, Determining their morphological features,
seasonal development dynamics, population diversity, Global
Positioning  System  (GPS) coordinates, soil content,
phytochemical composition, taxonomic status, and building a

cluster dendrogram.

Scientific novelty:

It was studied for the first time:

Systematic structure of the flora and vegetation of the Chorokhi
Delta, a flora concept was drawn up;

Have been compared: Ranun-culus ficaria of Adjara (Ficaria
popovii A.  Khokhr) andordinary ranun-culus ficaria
(FicariacalthifoliaRchb)caucasianhelleborus caucasicus

(Helleborus  caucasicus  A. Br)andAbkhazianhelleborus
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caucasicus (Helleborus. Abchasicus A. Br.)DNAs by RAPD -
PCR method.

e Soil content of ranun-culus ficaria of Adjara (Ficaria popovii A.
Khokhr)andcaucasianhelleborus caucasicus (Helleborus
caucasicus A. Br)in some habitats’s distribution,Phytochemical
study of aboveground and underground parts.

Object and methods of research

Object of research. The object of research was the flora and
vegetation of the Chorokhi Delta and the surrounding slopes.

Methods of research. Field surveys were conducted using the
traditional route expedition method, Collection and in-camera processing
processing of herbarium material was carried out by the method of
Skvortsov(CxkBopuos, 1977:51);

Plant species identification was carried out with the help of Adjara
(AvmurpueBa, 1990:44), clarificationof Georgian plant species
(1964:23,1969:24), "Georgian flora" (1971-2016 wvol. I-XVI:25) and
botanical dictionary (Makashvili, 1991: 18);

Systematic status was granted to species POWO (http://www.
plantsoftheworldonline.org/) (2019),The Plant List
(www.theplantlist.org.) (2013), WFO (http://www.worldfloraonline.org/)
(2018) and Catalogue of life (https://www.catalogueoflife.org/) (2020)

using systematic nomenclatures and reconciliation.

Phenological observations on the studied species were carried out
by Beidemann (Beiimeman 1954:32) method. Observations were
performed once every 10 days, the results were analyzed in relation to
climatic conditions.

Population diversity studies were performed using Brown-
Blanche, transect and quadratic methods (http://serc.fiu.edu/seagrass/!).

The DNAs of the study species were compared by the RAPD-PCR
method (William, 1990:69).The discovery of this method is the most

important development in molecular biology in the last 20 years (PCR).
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Global Positioning System (GPS) data were used to determine the
distribution areas of the study species;

Soil acidity, total amount of nitrogen, phosphorus, potassium and
organic compounds in the area of distribution of the study specieswere
determined by standard method Ghost 26483-1985, Ghost26213-1991,
Ghost26107-1984, Ghost26206-1991).

Ultra-performance liquid chromatography-mass spectrometry
(UPLC) method was used to study the phytochemical composition of the
study species - (Waters, UPLC Acquity, QDa Detectore). A
chromatographic column (Acquity UPLC BEN C18, 1.7m.) was used to
separate the compounds.The method makes it possible to simultaneously
conduct a study of the compound, The reliability of their identification is
much higher.The chromatographic characteristics of the compound as
well as the spectral and mass spectral characteristics are determined
(https://metlin.scripps.edu) through a free database, as well as by
comparing to data from peer-reviewed literary publications (Stanojevic,
2018:66).Peak areas generated for individual compounds of the UPLC-MS
system (ESI) were used to construct the caliber curve

Material technical base: Dissertation thesis is performed in the
Department of Biology, Faculty of Natural Sciences and Health Batumi
Shota Rustaveli State University, Department of Plant Disease
Monitoring, Diagnostics and Molecular Biology Batumi Shota Rustaveli
State University, Regional Chromatographic Center of Western Georgia,
Ministry of Agriculture of Autonomous Republic of Adjara Laboratory
Research Center.

Approbation of research outcomes: The research materials, seminar
and colloquium works presented for the Biology Department of the
Natural Science and Health Faculty in 2016-2019 at Batumi Shota
Rustaveli State University. The work successfully got approbation at the
faculty council, in 2021. The results of the paper are published in 6

scientific articles.
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Dissertation volume and structure. Text of dissertation covers 111
electonically printed pages and includes introduction, literature review,
experimental part, conclusions, bibliography (84 units) and appendix.
There are 14 tables, 2 figures (diagram) and 24 pictures in the text.

Literature review

The first chapter of the dissertation presents the description of the
physical-geographical and climatic conditions of Adjara. The second
chapter presents the diversity and systematic structure of the flora of

coastal Adjara.

Experimental part

Chapter 3. Diversity of flora and vegetation of the Chorokhi Delta
3.1 Systematic structure of the Chorokhi delta flora
Chorokhi Delta is located in the extreme southwestern part of
Georgia, Its area is 85 km?, covering the area from the Georgian-Turkish
state border to the confluence of theriver “Korolistskali”. (https://rec-
caucasus.org/wp-content/uploads/2020/08/1557341331.pdf)
The shoreline of the Chorokhi Delta is represented by sand-pebble

beaches of different widths.The latter consists of modern and
ancientembankment and is an important geomorphological element of
the Adjara coast.Only in the form of separate, local areas are found the
shores represented by rocky vertical plateaus, along to which the beaches
are not developed. Such is the coastal area of cape “Kalendere”, located in
the north of the Georgian-Turkish border.

The flora of the Chorokhi Delta is represented by the vegetation of
coastal sands, sediments, lowlands, ponds, roadsides, roadside slopes and
shrubs.

Human activity has brought about significant changes in the

diversity of flora and vegetation in the Chorokhi Delta, The share of
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introduced, adventiveand invasive species has increased.Invasive woody
lianas - Pueraria hirsuta (Thunb.) C.K.), of East Asian descent dominated
the roadside slopes, who changed the face of the roadside slopes in some
places, while the invasive species of American origin (Robinia
pseudoacacia L.)set foot on the lowlands and slopes.

The flora of the Chorokhi Delta is represented by 298 species,
which are united in 73 families and 185 genus.

There are 19 species of ferns, 3 species of cereals, 2 species of
gymnospermous, 274 species of flowering plants, including 47 species of
monocotyledon, 227 species of dicotyledon.

The families distinguished by the richness of the species are:
Asteraceae — 34, Fabaceae — 29, Poaceae — 19, Brassicaceae — 17,
Lamiaceae — 13, Rosaceae — 10, Apiaceae — 8, Euphorbiaceae — 8,
Ranunculaceae — 8, Cyperaceae— 7, Polygonaceae —7, Polypodiaceae - 7,
Aspleniaceae - 6, Plantaginaceae — 6, Amaranthaceae — 5, Araliaceae—5,
Geraniaceae — 5, Amaryllidaceae — 4, Betulaceae — 4, Boraginaceae — 4,
Caryophyllaceae — 4, Convolvulaceae — 4, Pteridaceae - 4,
Scrophulariaceae — 4.

The genus distinguished by the abundance of species are: Euphorbia
- 8, 6-6 UlLobgmds - Ranunculus, Trifolium, 5-5 Ubobgmds -
Geranium, Lepidium, Polygonum, Rubus, 4-4 Lobgmds -Asplenium,
Cardamine, Cirsium, Cyperus, Poa, Veronica, 3-3 Lobgmds - Digitaria,
Dryopteris, Equisetum., Erigeron, Eucalyptus, Galium, Hydrocotyle,
Hypericum, Juncus, Lamium, Lathyrus, Lotus, Medicago, Senecio,
Verbascum, Vicia.

There are 236 species of grasses, including 82 annuals and 139
perennials. There are 48 species of woody trees: 20 species of trees, 22

species of shrubs, 6 species of lianas.
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3.2. Chorokhi Delta Habitats

The following habitats are represented in the Chorokhi Delta area:
sands, sediments, swamps, puddle, lowlands, roadside slopes, roadside
slopes and shrubs.

16 species take part in the composition of coastal sand
vegetation,Where the grouping (Cynodon dactylon (L.) Pers.) is found.
The following species are common in cenosis: /mperata cylindrical (L.) P.
Beauv, Carex colchica].Gay, Poa bulbosa L., Trifolium tumens Steven ex
M.Bieb., Lathyrus tuberosusl., Euphorbia paraliasl., FEuphorbia
hirsutal. (Euphorbia pubescensVahl), Hippophae rhamnoideslL.,
Matricaria chamomilla L., Filago eriocephala Guss.

There are 53 species in the habitats of the coastal sediments,
including: Trifolium arvense L., Rubus anatolicus (Focke) Focke ex
hausskn. (R. sanctus_ Schreb.) Hippophae rhamnoidesLl. Plantago
lanceolata L., Plantago major L., Cyperus longussubsp. badius (Desf.)
Bonnier & Layens, Equisetum arvense L., Equisetum ramossianum Dasf.
(E. giganteum L.), Eryngium maritimum. L., Echinops colchicus D.SoSn.
(Echinops ossicus K.Koch), Erigeron crispus. Pourr. (E. bonariensisL.),
Arabidopsis thaliana (L) Heynh., Lepidium coronopus (L.) Al-Shehbaz
Coronopus procumbens Gilib.

coastal swamp, which is located at the confluence of Chorokhi and
near Gonio Fortress, is represented by 17 species. Groupingsovergrown
with reeds and overgrown with reedmace are widespread in the
mentioned swamps, in the formation of which thefollowing species take
part: Phragmites australis (Cav.) Trin. Ex Steud., Typha angustifoliaL.,
Sagittaria trifolia L., Alisma plantago-aquatica L.,
Cyperus colchicusK.Koch., Juncus bufonius L., Juncus articulatus L.,
Elodea canadensis Michx., Iris pseudacorus L., Lemna minor L. Lonicera
japonica Thunb, Juncus effusus L., Ranunculus repensLl., Datura

stramonium L.
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Different spore relict ferns (Marsilea quadrifolia L.,) were growing
in the swamp near Gonio Fortress, which is included in the IUCN
International Red List with a status - Needs Care (LC). This habitat was
polluted with household waste by a temporary shopping center located
in 2015, which closed after 3 years, But this species has not been
observed by us in the swamp for the last 5 years.

There are 4 species in the swamps: Phragmites australis (Cav.)
Trin. Ex Steud., /ris pseudoacorus L. Trapa colchica Albov Trapa natans
L., Elodea canadensis Michx.

In lowland habitat - 84 species are distributed: Sorghum
halepense (L.) Pers., Poa trivialisl., Poa annua L., Digitaria
ciliaris (Retz.) Koeler., Digitaria ischaemum (Schreb.) Muhl, Juncus
effusus L., Viola alba Besser., Commelina communis L.,
Microstegium imberbe (Nees ex Steud.) Tzvelev. M. vimineum (Trin.)
A.Camus. Solanum nigrum L., Datura stramonium L. Ranunculus
bulbosus 1., Ranunculus ficaria  subsp. calthifolius (Rchb.)
Arcang.(Ficaria calthifolia Rchb.), Ranunculus repensL.

In the roadside habitat - 41 species are distributed, among them
are: Hippophae rhamnoides L., Rubus anatolicus (Focke) Focke ex
hausskn. (R. sanctusSchreb.)., Lonicera japonica Thunb, Datura
stramonium L., Erigeron canadensis L., Equisetum majus Schinz. Thell.
Equisetum telmateia Ehrh., Salix babylonical., Salix capreal., Rubus
caesius L., Rubus hirtus Waldst.& Kit.,, Potentilla reptansL.,
Potentilla indica (Andrews) Th.Wolf  (Duchesnea indica (Andrews)
Teschem.)., Fragaria vescavar. chiloensisL. F. chiloensis(L.) Mill,
Plantago lanceolata L., Plantago majorL.

77 species are distributed in roadside slope habitats, he following
species are distributed in this habitat: Alnus barbata C.AMey. Alnus
glutinosa subsp. Barbata (C.A.Mey.) Yalt.,, Salix caprea L. Staphylea
pinnata L., Cornus sanguine subsp. Australis (C.A.Mey.) Jav., Prerocarya
pterocarpa (Michx.) Delchev. Prerocarya fraxinifolia (Poir.) Spach.,
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Ajuga reptans L., Vinca majorL., Vinca minorL., Pteris cretica L.,
Preris vittata 1., Helleborus caucasicus A.Braun (H. orientalislam.).,
Potentilla reptans L., Smilax excelsa Duhamel (Sm. asperaL.).

There are 6 species in the habitat of shrubland, this habitat is
located on the adjacent of Sarpislope, where the following species are
distributed: Rhododendron ponticum L., Rhododendron luteum Sweet.,
Celtis  australis L., Carpinus orientalis Mill,,  Feuropaeus
leiophloeus Steven Cornus sanguine subsp. Australis (C.A.Mey.)Jav,
Prunus laurocerasus L. (Laurocerasus officinalis M. Roem.)., Clematis
vitalba L.,

3.3.Endemic species of the Chorokhi Delta
The diversity of endemic flora of the Chorokhi Delta is represented
by 24 species, which are united in 18 families and 20 genus. Among them
are the endemic of Kolkheti - 11 species, the endemic of the Caucasus - 5
species, the endemic of Georgia - 3 species, the narrow local endemic of

Adjara - 3 species, the endemic of Adjara-Lazeti - 2 species.

Fndemic speieof the Chorokhi Dela

Kolkheti
Caucasus
Georgia
Adjara
Adjara-Laz

Diagram 1. Diversity of endemic species of Chorokhi Delta

The endemic of Kolkheti species are: Ficus colchica Grossh.,
Hedera colchica (k.Koch) k.Koch., Iris lazica Albov., Trapa colchica
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Albo. Trapa natansl. Dryopteris alexeenkoana Fomin. (D. dilatata
(Hoffm.) A.Gray)., Heracleum sosnovskyi Manden., Echinops colchicus
D. SoSn. (Echinops ossicusK.Koch)., Mpyosotis lazica Popov.,
Euonymus  leiophloeus  Steven., Ranunculus ficaria  subsp.-
calthifolius (Rchb.) Arcang. (Ficaria calthifolia Rchb.)., Viola alba
Besser.

The endemic of the Caucasus species are: Angelica
pachyptera Avé-Lall., Helleborus caucasicus A. Br., Helleborus orientalis
Lam., Lotus caucasicus Kuprian. (L. corniculatus subsp. corniculatus),
Pachyphragma  macrophyllum (Hoffm.) N.Busch., Symphytum
caucasicum M.Bieb.

The endemic of Georgia species are: Galanthus woronowii Losinsk.,
Symphytum ibericum Steven., Verbascum sessiliflorum Murb.

The narrow local endemic of Adjara species are: Rubus adzharicus
sanadze., Ranunculus kochiiLedeb. (F. popovii Khokhr.)., Dryopteris
kemulariae Mikheladze. (D. remota (Doll) Druce).

The endemic of Adjara-Lazeti species are: Cyclamen adzharicum

pobed. (Cyclamen coum Mill.)., Galanthus rizehensis Stern.

3.4. Adventive species of Chorokhi Delta

In the Chorokhi Delta area, Advent species (41 species) are mainly
distributed on the roadside slopes, as well as in ruderal, ruderal-segetal
and segetal vegetation.They are mainly species of cosmopolitan, or wide
area, with a high rate of reaction to the environment.

Adventive species include:

Araliaceae - Hydrocotyle ramiflora Maxim., Hydrocotyle ra-
nunculoides L.f., Hydrocotyle vulgarisL.;

Asteraceae - Ambrosia artemisiifolia L., Artemisia vulgaris L.,
Erigeron anuus (L.) Pers., Erigeron canadensis L., Erigeron crispus. Pourr.
(E. bonariensisL.), Galinsoga quadriradiata Ruiz & Pav. (G. ciliate S.F.
Blake), Galinsoga parviflora Cav.;

60



Caprifoliaceae — Lonicera japonica Thunb.;

Caryophyllaceae - Stellaria media (L.) Vill. (Alsinula media (L.)
Dostal, comb.invalid.);

Commelinaceae - Commelina communisL.;

Convolvulaceae - Cuscuta australis R.Br.;

Fabaceae - Acacia dealbatalink, Acacia melanoxylonR.Br.,
Galega officinalis L., Gleditsia triacanthosL., Robinia pseudoacacial.,
Pueraria hirsuta Thunb. C.K.Schneid. (P.montanavar. lobata(Willd.)
Maesen & S.M.Almeida ex Sanjappa & Predeep), Trifolium ambiguum M.
Bieb. (Amoria ambigua (Bieb.) Sojak), Trifolium scabrum L.;

Hydrocharitaceae - Elodea canadensis Michx.;

Juglandaceae - Carya cordiformis (Wangenh.) K.Koch;

Juncaceae - Juncus articulatus L. , Juncus bufonius L., Juncus -
effusus L.;

Lamiaceae -Lamium purpureum L., Perilla ocimoides
var. crispa (Thunb.) Benth. (P. frutescens var. crispa (Thunb.) H.D-
eane), Perilla nankinensis (Lour). Decne. (P. Frutescens var. Crisp-
a (Thunb.) H.Deane);

Polygonaceae - Polygonum aviculare L., Polygonum hidropiper
Neck. (Persicaria hydropiper(L.) Delarbre), Polygonum thungergii.
Siebold & Zucc. (Persicaria thunbergii (Siebold & Zucc.) H.Gross);

Polypodiaceae - Polypodium australe Fee, (P. cambricumL.);

Preridaceae - Adiantum cuneatum Langsd. &Fisch. (A. raddianum
C.Presl), Preris vittata L.;

Rosaceae - Potentilla indica (Andrews) Th.Wolf (Duchesnea
Indica (Andrews) Teschem.), Rubus anatolicus (Focke) Focke ex hausskn.
(R. sanctus Schreb.);

Simaroubaceae - Brucea javanica (L.) Merr. (Rhus javanica L.), Poa

annua L.
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3.5.Introduced species of Chorokhi Delta
There are 5 introduced species in the Chorokhi Delta:
Cupressaceae - Cryptomeria japonica (Thunb. ex L.f.) D.Don.
Mpyrtaceae -Fucalyptus  cinerea subsp. victoriensisRule &
N.G.Walsh (£. cinerea F Muell. ex Benth.), Eucalyptus globulus Labill.,
Eucalyptus viminalis Labill.;
Pinaceae - Cedrus deodara (Roxb. ex D.Don) G.Don.;

3.6. Endangered species of the Chorokhi Delta

There are 19 endangered species in the Chorokhi Delta. Among
them, the Georgian Red List (2006) includes 4 species: Celtis australis L.
status - Vulnerable (VU), Castanea sativa Mill. status - Vulnerable (VU),
Laurus nobilis L. status - Vulnerable (VU), Ulmus glabra Huds. status -
Vulnerable (VU);

IUCN The International Red List includes 9 species: 7rapa
colchica Alb. status - Critically Endangered (CR); Butomus
umbellatus L.- status - requires care (LC), Marsilea quadrifolia L. status -
requires care (LC), Ficus carical. (Ficus colchica Grossh.) status -
requires care (LC), Glaucium flavum Crantz - status - requires care (LC),
Adiantum capillus-veneris L. - status - requires care (LC), Leucojum
aestivum L. - status - requires care (LC) (LC), Asparagus litoralis Stev.
status - incomplete data (DD), Asparagus officinalisL. - status - requires
care (LC).

The Georgian Red Book includes 3 species: Hippophae rhamnoides
L., Staphylea pinnata L., Ulmus glabra Huds.

3 species are listed in the Annexes to the Convention on
International Trade in Endangered Species of Wild Fauna and Flora
(CITES): Cyclamen adzharicum Pobed., Galanthus rizehensis Stern,

Galanthus woronowii Losinsk.
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3.7. Species of decorative value of the Chorokhi Delta

Among the species distributed in the Chorokhi Delta, 44 species
are distinguished by their decorative value, 16 of which are involved in
the country's domestic trade network.These species are: Helleborus
caucasicus ~ A.Br.  Helleborus  orientalislam.,  Pachyphragma
macrophyllum (Hoffm.)N. Busch, Primula sibtorpii Hoffmanns,
Leucojum aestivum L., Dryopteris filix-mas (L.) Schott,

And 2 species are involved in the country's foreign trade network:

Cyclamen adzharicum Pobed and Galanthus woronowii Losinsk.

3.8.Medical species distributed in the Chorokhi Delta

Out of the species distributed in the Chorokhi Delta, 108 species
are distinguished by their healing properties (Varshanidze 2013:13,
2014:14), including:

31. There are 4 types used to treat kidney and bladder diseases:
Equisetum arvense L., Equisetum majus Dars. Schinz & Thell. E.
telmateia Ehrh., Polygonum hidropiper Neck. (Persicaria hydropiper (L.)
Delarbre)., Pueraria hirsuta Thunb. C.K.Schneid.
(P.montana var. lobata (Willd.) Maesen & S.M.Almeida ex Sanjappa &
Predeep).

32. 1 species isused to treat diabetes: Galega officinalis L.

33. There are 4 types of diuretics and blood purifiers: Cynodon
dactylon (L.) Pers., Ranunculus bulbosus L.,
Ranunculus ficaria subsp. calthifolius (Rchb.) Arcang. (Ficaria calthifolia
Rchb.)., Ranunculus kochii Ledeb. (F. popovii Khokhr.).

34. types are used against cardiovascular diseases: Gleditsia
triacanthos L., Helleborus caucasicus A. Braun (H. orientalis Lam.).,
Mentha longifolia (L.) Huds., Periploca graeca L., Rhododendron
ponticum L. Sophora alopecuroides L.

35. 1 type is used against nervous diseases: Melissa officinalis L.
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36. 1 type is used to enhance memory and concentration:
Staphylea pinnata L.

37. 16 types are usedagainstrespiratorydiseases:
Cedrus deodara (Roxb. ex D.Don) G.Don., Cirsium arvense (L.) Scop.,
Cyclamen adzharicum pobed. (Cyclamen coum Mill.).,
Datura  stramonium L., Hedera colchica (k.Koch) k.Koch.,
Hedera helix L., Glaucium flavum Crantz., Glechoma hederacea L. (G.
borealis Salisb.)., Preris cretica L., Primula sibthorpii Hoffmanns. (P.
vulgaris Huds. P. acaulis (L.) Hill)., Sambucus nigra L., Sisymbrium
officinale (L) Scop., Trifolium arvensel., Tussilago farfara L.,
Verbascum gnaphalodes M. Bieb., Viola arvensis Murray.

38. 10 types are used to treat gastritis and ulcers: Achillea filipendula
Lam., Capsella bursa-pastoris (L. Medik., Fragaria
vescavar. chiloensisL.  F.  chiloensis(L.)  Mill,,  Hypericum
androsaemum L., Hypericum perforatum L., Hypericum xylosteifolium
(spach) Robson., Matricaria chamomilla L., Plantago lanceolata L.,
Plantago major L.

39. 5 types are used against inflammation (stomach disorder) of the
gastrointestinal tract: Alnus barbata C.A.Mey.
(A.glutinosa subsp. barbata (C.A.Mey.) Yalt.), Castanea sativaMill,,
Centaurea iberica Trevir. ex Spreng., Hippophae rhamnoidesL.,
Paliurus spina-christi Mill.

40. 8 types are used to treat constipation and hemorrhoids: Rubus
adzharicus sanadze, Rubus anatolicus (Focke) Focke ex hausskn. (R.
sanctus Schreb.)., Rubus hirtus Waldst.& Kit., Rubus serpens Weihe ex
Lej. & Courtois., Rumex crispusL., Ruscus ponticus Woronow (R.
aculeatusL.)., -Salix caprea L., Taraxacum officinale F.H. Wigg.,

41. 2 types are used for appetizing: Lobgmds: Artemisia annua L.,
Cichorium inthybus L.

42. 9 types are used against intestinal parasites: Al/ium ursinum L.,

Athyrium acrostichoideum Bory (A. filix femina subsp. Filix-femina),
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Dryopteris alexeenkoana Fomin, (D. dilatata (Hoffm.) A.Gray),
Dryopteris filix-mas (L.) Schott., Dryopteris kemulariae Mikheladze
(D.remota (Doll)Druce), Dysphania ambrosioides (L.) Mosyakin &
Clemants, Polypodium australe  Fee, (P. cambricumL.)
Polypodium wvulgare L.,  Pteridium tauricum (C.Presl) V.I.Krecz.
exGrossh. (P. aquilinum (L.) Kuhn).

43.  There are 3 types used against liver and gallbladder diseases:
Cuscuta australis R.Br., Salsola tragus L., Sambucus ebulus L.

44. There are 5 types containingvitamins: Aegopodium
podagraria L., Artemisia vulgaris L., Calystegia sepium (L.) R.Br.,
Rubus caesius L., Rosa caninal.

45.  here are 2 types containingessential oils: Pimpinella tripartita
Kalen. (Scrithacola  kurramensis (Kitam.)  Alava)., Satureja
laxiflora K.Koch.

46. 3 types are used against boil (furuncle), pimple, allergies,
purulent wounds, burn: Bidens tripartita L., Clematis vitalba L.,
Melilotus officinalis (L.) Lam.

47.  There are 5 types of antispasmodic and analgesic properties:
Asplenium nigrum Lam. (A. adiantum-nigrum L.), Asparagus litoralis
Stev., Galanthus rizehensis Stern., Galanthus woronowii Losinsk.,
Leucojum aestivum L.

48.  There are 2 types used to treat hypertension: Vinca major. L.,
Vinca minorL.

49.  There are 3 types used against bleeding: Frigeron canadensis L.,
Lamium album L., Persicaria persicaria L. (P. maculosa Gray).

50. 1 type is used to treat diabetes: Laurus nobilis L.

51. 1 species is used against excrescence, warts: juncus bufonius L.
52.  1type is used to treat malignant tumors: Chelidonium majus L.
53. 3 types are used against hair loss: Adiantum capillus-venerisL.,
Asplenium trichomanes Thunb. (A. incisum Thunb.)., Urtica dioica L.

(U.dioica subsp. gansuensis C.].Chen).
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54.  There are 2 types used against gingivitis:
Cyperus longus subsp. badius (Desf.) Bonnier & Layens., Rhus coriaria
L,

55. 1 type is wused against thrombus: Corylusavellana L.
(C.avellana var. pontica (K.Koch) H.].P.Winkl.).

56. 1 type is used to prevent obesity, reduce appetite and counteract
salt metabolism: Polygonum aviculare L.

57.  1type is antibiotic generator: Robinia pseudoacacia L.

58. 1 type contains acids: Rumex acetoselloides Baill. R.
acetosella subsp. acetoselloides (Balansa) Den Nijs.

59. 4 types are used to treat bronchitis and cough: Asplenium ruta-
muraria L., Pachyphragma macrophyllum (Hoffm.) N.Busch, Perasites
petasites H Karst. (P. albus (L.) Gaertn.), Sedum hispanicum L.

60. 2 types are used for stimulation of regeneration and healing of
wounds and fractures: Prenanthes petiolata(K.Koch) Sennikov

(Cicerbita pontica (Boiss.) Grossh.), Symphytum ibericum Steven.

3.9. Vegetation of the Chorokhi Delta

There are 2 groups of vegetation in the Chorokhi Delta area:
thorny and alder. Both groups are found in the Chorokhi confluence
area. Thorny creates the first tier in thorny grouping (Hippophae
rhamnoides L.,) alder (Alnus barbata C.A Mey.
(A.glutinosa subsp. barbata (C.A.Mey.) Yalt.)) and Fig (Ficus colchica
Grossh.,) weeping willow (Salix capreaL.)

The second tier is made up of blackberry species: Rubus
adzharicus sanadze, Rubus anatolicus (Focke) Focke ex hausskn.(R.
sanctus Schreb.) Rubus caesiusl., Rubus hirtus Waldst.& Kit., Rubus
serpens Weihe ex Lej. & Courtois.
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Liana plants (Lonicera japonica Thunb.,- Lonicera caprifolium L

(L. etruscaSanti) are entwined in blackberries and thorns.

The second group found to the east of the thorny group is alder. In
the above grouping, the first tier is formed by alder, and the second tier is
formed by shrubs: Blackberry species: Rubus adzharicus sanadze, Rubus
anatolicus (Focke) Focke ex hausskn.(R. sanctusSchreb.) Rubus
caesius L., Rubus hirtus Waldst.& Kit., Rubus serpens Weihe ex Lej. &
Courtois., Paliurus spina-christiMill., Celtis australisL., Carpinus
orientalis Mill., Carex colchica ].Gay, Poa bulbosa L., Trifolium
tumens Steven ex M.Bieb., Lathyrus tuberosus L., Fuphorbia paraliasL.,
Euphorbia  hirsutal. (Euphorbia pubescensVahl), Filago eriocephala
Guss., Glaucium flavum Crantz., Polygonum aviculare L., Polygonum
hidropiper Neck. (Persicaria hydropiper(L.) Delarbre), Polygonum

Iitorale Meissn (P. arenastrum Boreau).

3.10. Species with unknown taxonomic status

In the process of studying the flora of the Chorokhi Delta and the
surrounding slopes, it was necessary to clarify the status of 2 species,
these species are: Ranun-culus ficaria of Adjara (Ficaria popovii Khokhr.)
and caucasian helleborus caucasicus (Helleborus caucasicus A.Br.).

In 1969, the researcher of Adjara flora A. Khokhryakov in the
article ,,HoBbIit Buz uymcTAKa M3 3amagHOro 3akaBKasba“ indicates the
existence of a new endemic species (Ficaria adzharica kem-nat.) In the
floristic region of Adjara. This species was first described by Grossheim in
1939, which botanists Popov and Kemularia-Natadze called Ficaria
adzharica kem-nat.The mentioned information was not published. The
botanist A. Khokhryakov changed the name of this species due to
Popov's merit and named it Ficaria popovii Khokhr. In the clarification of
the vegetation of Adjara (mmurpuesa, 1990:40), it is indicated that species

Ficaria popoviiKhokhr.is a narrow local endemic of Adjara,but there is
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not described distinctive features fromFicaria calthifolia. Ficaria
calthifolia Rchb is characterized by radicaldentateleaves, which are at
some distance from each other.A leaf stem emerges from the leafy axil,
which ends with a single flower. The species is characterized by the
development of darkblack spots along the main vein and sometimes light
spots on the edges of the leaf blade, as well as the development of tubers
in the leaf axils. With the form of Ranun-culus ficaria leaves (Distributed
in the floristic region of Adjara) and with the presence of tubers, it
resembles that of spring,but differs from it by: a short stem, the stalks of
the leaves close to each other and the small number of leaves on the
flower stem, also the leaf edges of this species are not dentate.lt also
develops tubers not only in the leaf axils but also in the stem,and a black
spot develops not only along the main vein but also along the lateral
vein.

According to the nomenclature list (www.the plant list.org*2013)
Ficaria popoviiKhokhr.Is an independent species, while Ficaria calthifolia
is synonymous of Ficaria verna subsp. calthifolia (Rchb.) Nyman,

according to the latest nomenclature list (www.catalogueoflife.org)

(2020)  Ficaria  popovii  Khokhr.is  synonymousof  Ficaria
ficariiformis (Rouy & Foucaud) A. W. Hill/, and according to
nomenclature list (POWO-UL (plantsoftheworldonline))Ficaria popovii
Khokhr. is synonymous of Ficaria popovii Khokhr., and Ficaria calthifolia
Rchb. is synonymous of Ranunculus ficaria_subsp. calthifolius (Rchb.)
Arcang.

Endemic species of the Caucasus (Helleborus caucasicus A.Br),
according toclarification of the vegetation of Adjara (zmurpuesa,
1990:40)is synonymousof Helleborus orintalis Lam., and according to
the nomenclature listof www.the plant list.org* 2013both species exist
independently, according to the nomenclature lists
(www.catalogueoflife.org. (2020)) andPOWO-Ub

(plantsoftheworldonline), Helleborus caucasicus A.Bris synonymousof
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Helleborus orientalis subsp. Orientalis., As well as speciesHelleborus
abschasicus A.Braun is synonymousof Helleborus orientalisLam., and

according to www.catalogueoflife.org. (2020)Helleborus orientalis-

subsp. abchasicus (A. Braun) B. Mathew.

For further research it is these 2 endemic speciesFicaria
popoviiKhokhr.and Helleborus  caucasicus ~ A.Brwhose  bioecology,
population diversity, genetic and phytochemical study was the aim of the

study.

Chapter 4. Morphological signs, bioecology, population diversity of

Ficaria popovii Khokhr and Helleborus caucasicus A.Braun

4.1. Morphological signs of Ficaria popovii Khokhr. and Helleborus
caucasicus A.Braun

Ficaria popovii Khokhr.

Morphological signs: 10-20 cm tall perennial herbaceous
plant,with leaves assembled as a radical-rosette, long-stemmed, idney-
shaped at the beginning of development, and then rounded ovate,
triangularly cut at the stalk, which develops black spots along the middle
and lateral veins, Leaf blade length is 2.5-6 cm, width - 5 cm. Extra and
lateral roots of the plant arethickened as spindle-shaped (tubercles),
supplies are stored in them.The stem is 2 cm longand branched, one
flower develops at the tip of each branch, 1, 2 or 3 leaves develop on the
flower stem.The flowers are actinomorphic, yellow, 3 - 3.5 cm in
diameter. leafletof bowlconsist of 3 yellow leaflet,The crown is
represented by 8-10 dazzling, yellow petals,with honey-cupfossa at
base;after flowering develops complex fruit gathered from seeds,1-2 cm
in diameter.The species is characterized by the development of tubers in
the leaf stalkand on the stem only after flower development.The plant is

characterized by the event of flower closure in rainy weather, as well as

69


https://www.catalogueoflife.org/data/taxon/6HWFK

in the morning and evening, and after pollination, the flower is open

even in the rain.

Distribution: The species is distributed from the coastal lowlands to
the middle of themountain belt,where it grows: on roadside lowlands,

slopes, vegetable gardens, gardens, nut-grove, often forming rakes.

Pict 1. Ficaria popovii Khokhr. Helleborus caucasicus A.Braun.

Morphological signs: Helleborus caucasicus A. Braun is perennial,
evergreen, rooted 30-50 cm tall herbaceous plant.root runner is often
branched, stem weakly leafed, rooted leaves are dactylate complicated,
with a long stalk, leathery, hard, glabrous, is divided into wide palmate
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lancelet or broad elliptical plots, it is cuneatenarrowed at the base, the
edges are thickand doubly dentate. Flower stalks are short - 2-3 mm long.
The flowers are actinomorphic, 5-8 cm in diameter, perianthis simple,
caliciform, consists 5 oval-ovate white or light yellow leaflets, Whose
length is 2-4 cm, width is 2.5 cm,inside the perianththere are small, 12-
15 c¢cm long honey-cups,the number of stamensis up to sixty. Dust grains
are spherical, tri-striated,5-7 pistils are in the center of the flower,which
form the apocarpous gynaeceum.Seed-buddevelops a long column.The
fruit is an inflated carpel - 1.5-2.5 cm long and 1 ¢cm wide.The seeds are
black, elliptical, flowering in January-March. The fruits ripen in April-

June.

Pict 2. Helleborus caucasicus A.Braun.
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Distributed from the coastal slopes to the middle belt of the
mountain, on forests, rocks, along roads, in bushes,Found in units and

groups, rarely forming rakes.

4.2, Bioecology of Ficaria popovii Khokhr and Helleborus
caucasicusA .Braun

To study the rhythm of Ficaria popovii ~ Khokhr seasonal
development in Adjara, we conducted phenological observations in 2016-
2019 on the roadside slope of the Chorokhi Delta In the village of Sarpi at
an altitude of 39 m above sea level (41052'1.530 N, 41.54'9.590 E),also on
the roadside slope of the “Kalendere” at an altitude of 63 m above sea
level (41952°3.62° N, 41955’0.34°E, 41°52°8.93°N, 41°54°9.96°E,
41952°2.47°N, 41955’°3.47°E) and on the Delta of River Chorokhi at an
altitude of 25 m above sea level(41°31°5.99° N, 41.32’9.27° E). We
analyzed the results in relation to environmental conditions,in particular,
we used Meteoblue data (www.meteoblue.com).

Between 2016-2019, the winter and spring of 2016 and 2019 were
relatively cold and rainy,and the winter and spring of 2017-2018 were

characterized by warm climates.In 2016, the absolute minimum
temperature for research objects in the first decade of January was -4 -
10°C,And the maximum temperature was recorded at 35°C in July,the
snow cover was 15-25 cm,precipitation was highest in the second decade
of December and January. The winter of 2017 was warmer than 2016,The
average temperature in January-February was +6+8°C, +12+15%Cin
March-April, +16+20°Cin March-April, Precipitation 60-80 mm.The
minimum temperature was -5°C in the second decade of February.High
temperatures were marked in July-August 35-40°C.Autumn and winter
in 2018 were also the warmest between 2016-2019,The maximum
temperature was recorded in the second decade of September38°C, Spring

turned out to be more groundy. In 2019 there was a relatively warm

72


http://www.meteoblue.com/

spring, The minimum temperature was recorded in January-8°C, And the
maximum at the end of May+37°C, March and July were distinguished by
precipitation.

Table 1. Ficaria popovii Khokhr. Results of phenological observations in

2016-2019.
Vegetation | Flowering | Fertility Rapidity The end of
vegetation
g
" g
£ 3 °
2 - Q
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According to meteorological data in the territory of Chorokhi Delta
in 2016-2019, in the first and second decades of January 2016, 30-40 mm
of snow cover was observed and -2 -4°C temperature, Which led to the
start of vegetation of Ficaria popovii Khokhr. 1 month later than in 2017-
2018 and 2019, In 2017 and 2018, the average temperature in
November-January fluctuated within + 7 + 10°C, Precipitation - 30-50
mm, without snow cover, Under these conditions, the change of
phenological phases of Baia was carried out in Adjara as
follows:Vegetation began in the last decade of November and ended in

the third decade of December.Flowering begins in the second decade of
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January and lasts until the end of February at a temperature of 11-14°C.
From the beginning of March the species begins to bear fruit, The plant is
in the fruiting phase throughout MarchFrom the first decade of April,
the fruits begin to scatter the seeds,which lasts until the second decade of
May.From the end of May the plant dries up and moves into a state of

rest.

Table 2. Helleborus caucasicus A.Br. Results of phenological observations
in 2016-2019.

o Vegetation Flowering | Fertility Rapidity The end of
‘8 vegetation
E
2 |5
4 g
° i 8
= 2 a
° o o
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Evergreen, | 15/ | 27/ | 20/ | 07/ | 25/ 17/ | 30/ | 18/ 15/
2016 63m - renewalof | 12 12 04 03 03 04 04 05 06
S vegetation
172}
25/10

Evergreen, 10/ 20/ 16/ 02/ 23/ 10/ 25/ 10/ 08/
- renewal of 12 12 04 03 03 04 04 05 06
2017 63m ‘E' vegetation
20/10

Evergreen, | 05/ | 15/ | 05/ | 25/ | 16/ | 05/ | 15/ | 02/ | 04/

renewalof | 12 12 04 02 03 04 04 05 06

vegetation
29/10

2018 63m

Sarpi

Evergreen, | 08/ | 24/ | 10/ | 26/ | 18/ | 09/ | 17/ | 06/ | 05/

renewalof | 12 12 04 02 04 | 04 04 | 05 06

vegetation
28/10

2019 63m

Sarpi
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As can be seen from Table 2. Helleborus caucasicus A.Br. begins to
develop new leaves in the last decade of October and ends in the third
decade of December. Flowering takes place from late December to early
April.From the beginning of March the species begins to bear fruit, the
plant is in the fruiting phase throughout March, grom the first decade of
April, the fruits begin to scatter the seeds, which lasts until the beginning
of May.The flower remains on the plant with bowlleaflets, which gives

the plant a decorative look.

4.3.Population diversity of Ficaria popovii Khokhr.and
Helleborus caucasicus A.Braun

To study the number and coverage coefficients of different species
in populations of Ficaria popovii Khokhr. and Helleborus caucasicus
A.Braun, we conducted a study using the transect, quadratic, and brown-
black methods.We took 50 squares measuring 1 m x 1 m for each

object.The results of the study are presented in Table 3.

Table 3. Ficaria popovii Khokhr. Accompanying species in the population
according to Brown-Blanche

Chorokhi Delta Species coverage coefficient in
population according to Brown-Blanche

Ficaria popovii Khokhr. 4

Artemisia vulgaris L.

Lamium purpureum L.

+ |+ |-

Stellaria media (L.) Vill.(Alsinula media (L.) Dostal,
comb.invalid.)

Rubus caesius L.

Solanum nigrum L.

Trifolium pratense L.

Trifolium arvense L.

Cirsium arvense (L.) Scop.

+ |+ |+ [+ |+ [+

Potentilla erecta (L.) Raeusch.
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Preridium tauricum (C.Presl) V.I.Krecz. ex Grossh. | +
Pteridium aquilinum (L.) Kuhn

Bellis perrenis L. -

Lamium album L. -

Fragaria vesca var. chiloensis L. Fragaria r
chiloensis (L.) Mill.

Senecio vernalis Waldst. & Kit. r
Urtica dioica L. Urtica r

dioica subsp. gansuensis C.J.Chen

As can be seen from Table 3. 1 species is distinguished by 50-75%
of coverage in Ficaria popovii Khokhr. 10 species are characterized by a
small tegument area: Artemisia vulgaris L..Lamium purpureum L.,
Stellaria media (L.) Vill. (Alsinula media (L.) Dostal, comb.invalid.),
Rubus caesius L., Solanum nigrum L., Trifolium pratense L., Trifolium
arvense L., Cirsium arvense (L.) Scop., Potentilla erecta (L.) Raeusch.,
Prteridium tauricum(C.Presl) V.I.Krecz. ex Grossh. The percentage of
tegument area of other species is 1-01%.

It should be noted that according to the data of 2016-2019 in the
territory of the Chorokhi Delta in February-March, a background species
in the population of Ficaria popovii Khokhr. is Ficaria popovii Khokhr.
Areas occupied by this species are growing as the Ficaria popovii
Khokhr. grows intensively vegetatively with tubers, advent species
interfere with the population during the fruiting period after
flowering:mugwort (Artemisia vulgaris L.), stitchwort(Stelaria media (L.)
Vill. (Alsinula media (L.), reddeaf-nettle (Lamium purpureum L.)They
limit the development of the root system of other species and catch the
predominant condition in this population,and Ranun-culus ficaria, as a
species of ephemeral nature, goes into a state of rest.The existing area was
a former military training ground where demining work began in 2018-

2019, causing some populations to be destroyed.
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Table 4. Helleborus caucasicus A.Braun Accompanying species in the

population according to Brown-Blanche

Chorokhi Delta Species coverage coefficient in
Roadside slope population according to Brown-
Blanche

Helleborus caucasicus A.Braun 3
Artemisia vulgaris L. 1
Primula sibthorpii Hoffmanns. P. acaulis (L.) Hill) 1
Trachistemon orientalis (L) 1
Symphytum ibericum Steven 1
Ficaria popovii. Khokhr. Ranunculus kochii Ledeb. 1
Potentilla indica (Andrews) Th.Wolf +
Dentaria quinquefolia M. Bieb. +
Cardamine quinquefolia (M.Bieb.) Schmalh.
Poa bulbosa L. ssp.vivipara (Koel.)Arcang. +
Phyllitis scolopendrium (Asplenium scolopendrium L.) +
Fragaria vesca L. var. chiloensis L. +
Fragaria chiloensis (L.) Mill.
Dryopteris filix-mas. (L) Schott. +
Preris cretica L. +
Microstegium imberbe (Nees ex Steud.) Tzvelev +
Microstegium vimineum (Trin.) A.Camus
Cicerbita pontica Boiss, Grossh. +
Prenanthes petiolata (K.Koch) Sennikov
Microstegium vimineum (Trin.) A. Camus +
Commelina communis L. +
Hedera colchica (k.Koch) k.Koch. +
Stellaria media (L) Vill. (Alsinula media (L.) Dostal, comb.inval| +
Lamium album L. +
Cyclamen adzharicum pobed. (Cyclamen coum Mill.) +
Urtica dioica L. Urtica dioica subsp. gansuensis C.J.(| -
Vinca minorL. T
Asplenium nigrum L. r
Smilax excels Duhamel Smilax aspera L. T
Trifolium repensL. T
Sambucus ebulusL. T
Preridium tauricum (C.Presl) V.I.Krecz. ex Grossh. T

Preridium aquilinum (L.) Kuhn
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As can be seen from Table 4. The caucasian helleborus caucasicus
population is characterized by a diversity of species.The species is
distinguished by 25-50% of the coverage: Helleborus caucasicus
A.Braun, 5 species with low coverage: Artemisia vulgaris L., Primula
sibthorpii Hoffmanns. P. acaulis(L.) Hill), Trachistem orientalis (L),
Symphytum ibericum Steven o Ficaria popovii. Khokhr. Ranunculus
kochii Ledeb. he coverage rate of other species is 1-01%.

Helleborus caucasicus A.Braun advent species begin to emerge in
the Chorokhi delta roadside slope population at the end of flowering in
March-April: Snake strawberry Potentilla indica (Andrews) Th.Wolf
stitchwort, mugwort, Georgian comfrey,danewort. Rarely found: hart's-
tongue, deaf-nettle, fern, snake ivy and more.

According to our research, the populations of Helleborus
caucasicus A. Braun are decreasing, Since its flowers are sold from
January to March by the locals, which are even dyed.Within a year,
about 1200 bouquets of caucasian helleborus caucasicus (Helleborus
caucasicus A .Braun) were sold, which threatens the species' existence in
nature.Most of the plant populations have been destroyed due to ongoing

construction and road repairs in the village of Sarpi.

4.4 Soil analysis of Helleborus caucasicus A.Braun Habitat soil analysis

Helleborus caucasicus A.Braun is a flowering ornamental and
medicinal plant in winter-early spring. At the same time, according to A.
Dimitrieva, the species is in danger of extinction, therefore, in order to
protect plant populations, it is necessary to study the conditions of
introduction into plant culture. Soil content analysis is of great
importance for introduction into culture, as the presence of elements in
the soil is essential for plant metabolism and a full life cycle. Therefore,
we investigated the chemical content of the soil in the habitat of the

caucasian helleborus caucasicus’sdistribution, in particular, on the
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roadside slope of the Chorokhi Delta, Namely: Percentage of pH, organic
matter, nitrogen, phosphorus and potassium.

Soil analysis studies have shown that the pH in the populations of
Helleborus caucasicus A. Br. is 5.0 pH, total amount of organic matter
3.20%, nitrogen 0.18%, P20s - 19 mln'!, Existence of K20not observed.

Chapter 5. Results of phytochemical research of Ficaria popovii Khokhr.
and Helleborus caucasicus A.Braun

Phytochemical study of aboveground and underground parts of
caucasian Helleborus caucasicus and Ficaria popovii ~A. Khokhr,
distributed in the floristic district of Adjara, has not been implemented to
date.

Helleborus caucasicus is an important source of chemical
compounds with great medical potential because it contains medically
important compounds: Alkaloids, cardiac glycosides, saponins,
coumarins, flavonolglycosides, vitamins: C, D, E. (Varshanidze 2013:13),
which are used in medicine: for the treatment of diseases of the central
nervous system, gastrointestinal tract, antitumor and cardiovascular.

Ficaria popovii A. Khokhr. Extracts of tubers and leaves are used as
a diuretic, blood cleanser and wound healing, salads are also made from

the leaves, which cleanse the blood from pathogenic microbes.

Using UPLC-MS / MS, 4 flavonoides 2 saponins were identified in
plant of ranun-culus ficaria extract, in particular, 2 substances have been
identified in the leaves quercetin 3-O-rutinoside and kaempferol 3-Of-b-
(6"-a---rhamnopyranosyl) - glucopyranoside, and 4 flavonolin tubers
(quercetin 3-Orutinoside, kaempferol 3-O-B-b- (6"-a-L-
rhamnopyranosyl) - glucopyranoside, luteolin 8-C-B-pglucopyranoside
and apigenin 8-C-f-p-glucopyranoside). It is found in tubers from
saponins: (3-arabinoside,28- [Glucosyl- (1-> 6) - glucosyl] oleanolic acid

3-arabinoside).
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Steroid compositions plant Helleborus caucasicus A. Br.and
Helleborus abchasicus A. Br. have been studied using UPLC-MS / MS.In
particular, 4 substances have been identified, of which 2 are found in
leaves (Ecdysterone, Furostan), and 4 in the root runner(20-
Hydroxyecdysone (Ecdysterone), Bufadienolide, Furostan, Hellebrigenin-
D-glucose). Based on the results obtained, it can be concluded that the
steroid composition of Helleborus caucasicus A. Br. and Helleborus
abchasicus A. Br. leaves is similar. Thus three steroid glycosides were
isolated with MeOH extracts of Helleborus caucasicus A. Br and
Helleborus abchasicus A. Br: (Hellebrigenin-D-glucose, 20-Hydroxyecd-
ysone and Hydroxyecdysone-3 glucoside).

Chapter 6. Genetic research results of Heleborus caucasicus A. Br. And
Helleborus. Abchasicus A. Br., Ficaria popovii A. Khokhr. And Ficaria
calthifolia Rchb.

Due to the purpose of the dissertation topic, one of the main
objectives of the research was comparative genetic analysis of individuals
of Helleborus caucasicus A. Br. From 2 different populations (Keda,
Sarpi) and Helleborus abchasicus A. Br. from the population of Samegrelo
(Khobi), as well as from 2 different populations of Ficaria popovii A.
Khokhr (Angi, Batumi Botanical Garden) and Ficaria calthifolia Rchb.4
different populations (Angisa, Sarpi, Khashuri, Tsikhisdziri) For the
detection of polymorphism by RAPD-PCR method. 18 primer with ten
stemwas used in the study (Operon Technology).

Comparison of the DNA’s of Helleborus caucasicus A. Br. and
Helleborus abchasicus A. Br. revealed 100 to 500 BC. Length 37 (band we

obtained when using analysis primers) RAPD - marker.
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1.Helleborus caucasicus (Ls6%30)
2.Helleborus caucasicus (4905)

3.Helleborus abchasicus (L5d9aMgem)

Figure 1. Electrophoresis of DNA fragments obtained by RAPD-PCR
using OPB-4 primer Helleborus caucasicus A. Br. and Helleborus

abchasicus A. Br.

The results obtained for the quantitative assessment of the degree of
polymorphism of the studied species were presented as a matrix of binary
features, where the presence of the component is marked as "1" and the
absence - "0". Using this matrix and the Jaccard coefficient, a similarity
matrix between the species was calculated, based on it a hierarchical
cluster analysis (UPGMA) was performed and based on it, a hierarchical
cluster analysis (UPGMA) was performed and a dendrogram (unbalanced
pair grouping method using arithmetic mean) was constructed (Figure 1).
which expresses the degree of genetic similarity between different
RAPD-PCR profiles.
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Figure 2. Dendrogram of Helleborus caucasicus A. Br.and Helleborus
abchasicus A. Br. UPGMA

Dendrogram analysis showed that the analyzed genotypes were
divided into two clusters.The first cluster united two populations of
Helleborus caucasicus A. Br., and in the second cluster Helleborus
abchasicus A. Br.population of Samegrelo. It is clear from the
dendrogram that there is zero degree of internal variability among the
populations of the species Helleborus caucasicus A. Br. l.e. there is no
genetic polymorphism between these two populations, but There is a
fairly low similarity between the DNA of Helleborus caucasicus A. Br.
and Helleborus abchasicus A. Br.species - 30%.

Studies on Ficaria calthifolia Rchb. And Ficaria popovii A. Khokhr
DNAs have revealed up to 50-1000 BC. Length 55 (band we obtained

when using analysis primers) RAPD-marker.
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1 - Ficaria popovii (5630b5)

2 - Ficaria popovii (dm@560 3700 dogo)
3 — Ficaria calthifolia (bs630)

4 — Ficaria calthifolia (5630L)

5 — Ficaria calthifolia (3obolbdo®o)

6 — Ficaria calthifolia (553-960)

Figure 3. Electrograph of DNA fragments obtained by RAPD-PCR using
OPC-9 primer Ficaria calthifolia Rchb. And Ficaria popovii A.Khokhr.

Based on the hierarchical cluster analysis, a dendrogram Figure 4

was constructed.

‘FcKh
FcTs
FCA
FcS
FpB
FpA

Jaccards Coefficient

Figure 4. Dendrogram of Ficaria calthifolia Rchb. And Ficaria popovii A.
Khokhr UPGMA
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From the dendrogram (Fig. 4) it can be seen that there is a 52%
similarity between the DNA’s of the individuals taken from the 2
populations (Botanical Garden, Angi) of Ficaria popoviiA. Khokhr, the
similarity between the 4 populations (Khashuri, Tsikhisdziri, Angisa,
Sarpi) of Ficaria calthifolia Rchbis 95%, Ficaria calthifolia Rchb. And
the similarity between the DNA’s of Ficaria popoviiA. Khokhr. And
Ficaria calthifolia Rchb. is 33%.
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Conclusions

1.  The flora of the Chorokhi Delta is represented by 298 species,
which are united in 73 families and 185 genus;

2. There are 19 species of ferns, 3 species of horsetail, 2 species of
gymnospermous, 274 species of flowering plants, including 47 species
of monocots, 227 species of dicotyledonous.

3.  Families distinguished by the richness of species are: Asteraceae —
34, Fabaceae — 29, Poaceae — 19,Brassicaceae — 17, Lamiaceae — 13,
Rosaceae — 10, Apiaceae — 8, Fuphorbiaceae — 8, Ranunculaceae — 8,
Cyperaceae — 7, Polygonaceae — 7,Polypodiaceae - 7, Aspleniaceae - 6,
Plantaginaceae — 6, Amaranthaceae — 5, Araliaceae -5, Geraniaceae -5,
Amaryllidaceae — 4, Betulaceae — 4, Boraginaceae— 4, Caryophyllaceae
— 4, Convolvulaceae — 4, Pteridaceae - 4, Scrophulariaceae —4.

4. The genus distinguished by the abundance of species
are: Euphorbia — 8, 6-6 species - Ranunculus, Trifolium, 5-5 species -
Geranium, Lepidium, Polygonum, Rubus, 4-4 species -Asplenium,
Cardamine ,Cirsium, Cyperus, Poa, Veronica, 3-3 species - Digitaria,
Dryopteris, Equisetum., FErigeron, Eucalyptus, Galium, Hydrocotyle,
Hypericum, Juncus, Lamium, Lathyrus, Lotus, Medicago, Senecio,
Verbascum, Vicia.

5. The following habitats are represented on the territory of the
Chorokhi Delta: sands, sediments, swamps, puddle, lowlands, roadside,
roadside slopes and shrubs.

6. The diversity of endemic flora of the Chorokhi Delta is
represented by 24 species, which are united in 18 families and 20 genus;
Among them the endemic of Kolkheti - 11 species, the endemic of the
Caucasus - 5 species, the endemic of Georgia - 3 species, the narrow
local endemic of Adjara - 3 species, the endemic of Adjara-Lazeti - 2
species.

7. The adventiveflora of the Chorokhi Delta is represented by 41

species.
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8.  There are 5 introduced species in the Chorokhi Delta.

9. There are 19 endangered species in the Chorokhi Delta,
including 4 species included in the Red List of Georgia, 9 species in the
IUCN International Red List, 3 species in the Red Book of Georgia.

10. There are 44 ornamental and 108 medicinal species in the
Chorokhi Delta.

11. There are 2 groups of vegetation in the Chorokhi Delta: thorny
and alder.

12. Temperatures of -2 -4°C and 30-40cm snow cover cause a one-
month delay in the flowering phase of the study species.

13. In the population of the Chorokhi Delta, the coefficient of
coverage of Ficaria popovii Khokhr on the Brown-Blanche scale is -4,
and the coefficient of coverage of Helleborus caucasicus A. Braunon the
Brown-Blanket scale corresponds to -3.

14. Ficaria popovii A.Khokhr. 4 flavonoids were identified in the
tuber extract ((Quercetin-3- O-rutinoside, camperol-3-O-f-p- (6"-a-L-
Ramnopiranoside) -glucopyranoside, Luteolin-8- C-B-o
glucopyranoside and apigenin 8-C-f-b- glucopyranoside)) (quercetin 3-
Orutinoside, kaempferol 3-O-f-b- (6"-a-L-rhamnopyranosyl) -
glucopyranoside, luteolin 8-C-B-p glucopyranoside and apigenin 8-C-f3-
D-glucopyranoside) And 2 saponins 28glucosyl oleic acid 3-arabinoside
©> 28-[glucosyl -(1->6)-glucosyl] oleic acid3-arabinoside (3-
arabinoside, 28- [Glucosyl- (1-> 6) - glucosyl] oleanolic acid 3-
arabinoside).

15. 4 substances, 4-ekdisterone, furostanol, buffadienolide and
helebrigenin-D-glucoside (20-Hydroxyecdysone (Ecdysterone),
Bufadienolide, Furostan, Hellebrigenin-D-glucose)were identified in
the roots of Helleborus caucasicus A. Br.and Helleborus abchasicus A.
Br.

16. There is a 30% similarity between the DNA of species Helleborus

caucasicus A. Br.And Helleborus abchasicus A. Br.
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17. There is a 30% similarity between the DNA of speciesFicaria
popoviiA. Khokhr. And Ficaria calthifolia Rchb.
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