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ogdols  oJBomds:  539OOL  GarmMobGHye  Msombdo
2393039090 DodMM-500M A5DoBb B 8myzs30g doensbmazsb
939656990l IMMOL  ©Y3MMGHOWO s LI3NMHbsEM MNZ0LYdJdOM
2950m0MBg3zs  ymbogstsl Cyclamen L 93030  49960005690w900
Lobgmds 03560b  ymbPogsts Cyclamen adzharicum Pobed @5
09oey3zo30esl Galanthus L 935030 45900006900 4 Lobgmds:
5370 mgmdyzsgows  Galanthus  alpinus  Sosn.,  36sLbmgol
mgmygsgows G. krasnovii Khokh., Go%gl oéygsgows G.rizehensis
Stern., g3m®mbmgol mgmMygsgows G.woronowii Losinsk., Gmdggdog,
OMamO3 3ngOHE0YWo oMgdYegdol dJmbg Lobgmdgdo, dg@Esbowo
00006 30005996900l LogMmbol fobsdg dgmzo 39O RGO
L5bHgMBGO0m LOGMMITMMOLM G5FMHMBOL Tglsbgd” 306396300l (CITES)
obsMdo (dofsdg, 2001). ygmzggeheromMo bgds dsoo dofjoligzgds
Bofowgdol sdbogds s aoEbs 93MM30L J399b9ddo, s0bodbwero
3390300 LobgMdgdo BoMNYE0s J3g9bols Lodobsm LbogsFmm Jugardog,
Lo doBobryemm EEgLsLTswmgdol 3gMomdo bgds Jomo 4zs30mgdols
394035 MO0QMYO®, B3 LogMmbgl MmJdbol dood 3m3MEs30gdL.
©E9gdg  Ggmbfogugmwos  s0bodbmmwo  ags6gdol  Labgmdgdols
3WMISWNHO  3MBozombomgdol  LobEGgdob GPS  8mbsggdgdo,
30MY3MEMPOMM0 0530590IMGOIBO MM J0MMdYOMB 353006 T0,
33MW530900L IM535¢RIOM3BIds o MbsdgEMM3g BYMT>MHGMd,
MabOLYdo, LogsMsrmm IUCN 3mblgmhgzsgomwo bGs@mbo, ©sa3ol
0mbolidogdsbo,  Boossgaol Jodowm®o T90(339wMds, IGO0
130¢MJodoMMo  33wg3s. dbg3g oLLBMLEJOG0s MmMo bv33ze930
Lobgmdol: 5F5G0ob ymBogstosl Cyclamen adzharicum Pobed o ®o%gl
09mey3s30esl Galanthus rizehensis Stern, &odbmbmdom®o LEs@wbo.
53560oL  ymbogstes Cyclamen adzharicum Pobed — s3stol gofiedm
@M350O  96@gdoss Bsmgwowo (8gdosdg, 2003). s0bodbwyero
Lobgmds 3F360l 9396569900L L5633930L dobgzom
(dmurpuera,1990) oomgwqgds C. coum Kusn.,C. Coum var. ibericum
Kusn.-olb  Lobmbods, U. bgMg3sbmgol dobgwogom  (Czerepanov,
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http://www.theplantlist.org/tpl1.1/record/kew-307608

1995:52) C. adzharicum Pobed bLobmbodos Cyclamen coum Mill susp
caucasicum. bmeom http://www.theplantlist.org 8obgogoom C. Adzh-
aricum Pobed. §o60mspgblb Cyclamen coum subsp. Caucasicum (K.K-
och) O.Schwarz Lobmbodl. Gobgl mgmMygsgows Galanthus rizeh-
ensis Stern,  http://www.theplantlist.org ©o>  http://www.ipni.org
dobggom Lobmbodos Galanthus glaucescns Khokh. 53560L
839bs6ggdol Lo3zg30L dobggom (Amurpuesa, 1990), Galanthus
rizehensis Stern, Galanthus cilicicus s Galanthus glaucescens Khokhr,

Lbobmbodgdos. L. BgMg3sbmgol  dobgwzom (Czerepanov,1995)
Galanthus cilicicus Baker Ubobmbodos Galanthus glaucescens Khokh.
53560L  gmbogstsl Cyclamen adzharicum Pobed.-olb ©s Go%gl
0goygzog0esl Galanthus rizehensis Stern Lobgmdol bGs@mlbol
239BLsBEgMs  dzgbotgms  LobBHYFsGHO3oL  gOHM-9OHMO 9GSO
36MMdTsd.

33930l BoBsbo s 58m3369d0. 3300930l FoDIBL FoMmdmowygbs
5356580 2530390 Mo  335M9d0L ymPogs®asl (Cyclamen L.) s
09mMy3sgowsl  (Galanthus  L.)  Lobgmdgdol  3m3wanagogdol
00MY3MWMYPONOHO  0530L90MEMGdd0L  dgbfages. 90%bob
doboef93950 aLEbYo 0dbs 99qa0 S9M(3569d0:

- 103330 Lobgmdgdol:  sFool  ymbogsMesl  Cyclamen
adzharicum Pobed, s@3mG0 mgméygsgowsl Galanthus alpinus.,
30olbmgol  mgméygegowsl  G.  krasnovii  Khokh.,  ®0o%gl
0mMyzs30sl G.rizehensis Stern., 3m®mbmgol mgmtyzegowst G.-
WOronowii Losinsk. IORMEMYO0MGH0 0530L9dM9dIOOU,
393033 gdol  5MJogdol S EMBIWNMGO  30BoEomboMgdols
LobEgdol GPS 9mbszqdgdols sbmliGgds

- 1533030 Lobgmdgdol:  5FoMOL  gmbogstesl  Cyclamen
adzharicum Pobed, sco3m@o ogomdyzsgoqrsls Galanthus alpinus., 36o-
LbmgolL mgméygsgowsl G. krasnovii Khokh., ®o%gl omtyzegowsl
G.rizehensis Stern., 3m®mbmgol mgmmyzsgowsl G.woronowii Losinsk
3M399530900L  IM535¢x39MHM369d0L Jqlfogams.
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http://www.theplantlist.org/tpl1.1/record/kew-2749725
http://www.theplantlist.org/tpl1.1/record/kew-2749725
Galanthus rizehensis Stern
Galanthus rizehensis Stern
http://www.theplantlist.org/
http://www.ipni.org/

- boggwgzo  Lobgmdadol:  5FoGol  ymbogeMesl Cyclamen
adzharicum Pobed, 53960  omgméyzsgowsl Galanthus alpinus.,
3Oobbmgol  mgméygsgost G, krasnovii  Khokh.,, 0%l
0mMyzsgosl  G.rizehensis  Stern., gm®mbmgol  0gomMyzs30sls
G.woronowii Losinsk égbem@lLgdol 9gbfogems

- 15330930 LEbgMBdYBOL: sFo0l ymbPogsteol Cyclamen adzharicum
Pobed, s@3mMo  omgméyzsgzomsl  Galanthus alpinus., 36Gsbbmgol
09oeygzog0oesl G, krasnovii - Khokh.,,  ®o%glb  oomdyzegomsls
G.rizehensis Stern., 3m®mbmgol mgmmyzsgowsl G.woronowii Losinsk
23930390900 56095 qd80 Bosagols Jodommo 8993390 MmdOL 33¢039.

- bo33wg30  Lobgmdgdol:  535G0L  ymbPogstosl  Cyclamen
adzharicum Pobed s ®0obgl  09oMyY3530@sl Lobgmdol bGs@mbol
396L5BOZMS s 3WIBEIOMWO EIBOOMAMSTOL 539ds.

- bo33ewg30  LobgmdgdOL:  5FoMOL  ymbPogstsl  Cyclamen
adzharicum Pobed, s@3mGo mgmbygsgowsl Galanthus alpinus.,
30oLbmgol mgmbygsgowsl  G.  krasnovii  Khokh.,  ®0%gl
0mMyzsgosl  G.rizehensis  Stern., gm®mbmgol  1gomMyzs30sls
G.woronowii  Losink  bbgssbbgs  Bofoergdol  go@mdodom®o
890500396 mdols dqlifogens

- 15330930  Lobgmdgdol:  53sG0oL  ymbogstsl Cyclamen
adzharicum Pobed, s@3mG0 mgméygsgowsl Galanthus alpinus.,
3Molbmgol  mgméygegowsl  G.  krasnovii  Khokh.,  ®0o%gl
0mMyzsgosl  G.rizehensis  Stern., gm®mbmgol  1gmMyzs30sls
G.woronowii Losinsk o330l @mbolidogdgdol 89dvdsggds



33930l m309d@o s dgmmpgdo.

Log9y 33093900 obbMMEogEgdmo odbs 2016-2018 §f.-do.
330900L Mmd09dBL Pomdmoaqbs  sFoMol BurmMolEGMw Msombdo

239303900 babgmdgdol: Cyclamen adzharicum Pobed, Galanthus
woronowii Losinsk, G.rizehensis Sstern, G. Krasnovii Khokh, G.alpinus
Sosn , Cyclamen adzharicum pobed. 3m3M@ws30900 ©s MMOJgoob
69310030L  SOMZ060L  30wsgmdo 293G EgMdMo  Lobgmdgdol
Cyclamen coum Mill. @5 GobHgl mgmMygzagoersls Galanthus risehensis
3Mm399530900. 153909 330093900 39635bMOE0gw©s JmdmEgmol
999603035¢00FH0L  ©sds  Bogd30lL, LmBEgdoL: hoolrydbol, bogrsl,
3bob3oMs  BIMHEMIPDBY,  bgwgzehsm@ol  IMbogodswodg@ol
b3 gdol: LEORBOL, 393560dOL, ghygl  ABoL3oGMS s BHYoL3OMS
BIOEMOGRDBY,  Jgob 3boEodswodg@ol bmg. 3oMmzgwo dsolol
3b0L306Ms BIMEMBYODY, LmG. Fosmol JMHYBsG FGHygdo.

B39y 3303000 3dBbMOE0Iwgdwo ogbs HBawogoywo
3563 E o 9Ju39oEool dgmmeom, Ls3gMdsmowmdm dolisgol
99260m3905 s ol 30090 dsggds  Bmbs 133MmOEM30L
(Cksopuos, 1977) dgoomom.  9;3965M9q00L  633935-00096FGH0B035305
2396bmO0gw@s  oFo@ols  (Omutpuesa,  1990),  LodoMorggerml
939bstgms b6 3393900Ls (1964; 1969) s ,,L5doMMZ9W ML B MEOL”
(1971-2016 &.1-XVI:13,14) obdomgdom; 939656990
LobEGgdo@ozmo  bEHsGMbo  doboFgdwwo odbs  BgMg3s6mzoL
(Czerepanov, 1995) > www.theplantlist.org LobLEgdo@oznmo

BBl s@MMgdol  godmygbgdom s FgxgMgdom.  Ls3zerg30
Lobgmdgdby  FgbmemaoMMo 33003905  dobbmME0gM©s

090gdsbol  (Beiimeman 1974) dgomom. bs33zerg3o  Lobgmdgdol
Logodomm IUCN  3mblghhgsgomwmo  LEs@mbol  ©oyqbolsmgol
299mYg9gbgdmeo odbs dgolbols s wgbol doge d8mmogsBgdymo
dgoomo3s (Mace,1991), sbg3g go9mygbgdrwo odbs IUCN -ob doge
933960MgdMwo  3M0GHIM0YIgR0 s 39BYMM0900.533¢930
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Lobgmdgool  MHglyeOlgdol  sboygbs  gsdmygbgdmwo  0dbs
dmMobmgolsy s dMyBYMoL  Igoomo  (Bopucosa,1966). Lobgmdol
LEHoGbob goblaBrgmobomzol  4sdmygbgdmo odbs g9bg@ozw®o
RAPD-PCR dgommeo (Gégmen, 2012).

23936390l 5M95¢gdoL LB YLEAEHIOS©  A9Tmygbadero
0dbs 4@mdsMo 3mbogombo®gdol LolBgdolb GPS dmbsggdgdo,
bo33egzo  Lobgmdgdol  2o3M3gwgdol  sPgoewdo  Bossyol
0553006M05,  sBMGHOL, FMbLBMEOOL,  3oomdols s MOYEMo
Bogmomgdol LogBomnm 500bmds 249bLsBEzOMoO odbs
LAHOboOGHWwo  dgmmeom  (ymbd 26483-1985, amLE 26213-
1991,amb¢ 26107-1984, 9mb@ 26206-1991). Lozzwrgzol Lobgmdgdol
30@™Jo8oHo  39950099bemdol Iglfogerolsmzgol 499mygbgdvycro
0gbs MG®5000o  9g89dEweo  (fbggol)  Loobw®o
JOMT5GHMAM5300900Lb dgomeo  (Waters Acuity UPLC-PDA, MS).
6030009090505 0096EH0R035305 BEIdMEs BogmogMgdoms  dobol
https://metlin.scripps.edu  530Lv)g8so d5HBOL  Lodrsgdom, 1939
M9396D0MRM™O  OGHIMGHWOYo  459m3Egdgdol  dmbo3905000b
39069000 (Stanojevic,2018:111).)

F539mooem®-  Fgdbogm@o  dsbs: Loolgh@sgom  bsdmmado
ABOHMEgdwos  dsmdol dmms  OHMLmoggol  Labgedfogm
MBoggmlo@gBHol  LsdMbgdoldgBY39gwrm d93bogcMgdoms s Kxsb-
53300 B3N GHIEGHOL d0MEMYool 35O EH>dgbGHT0, domvdol dmms
L3900l Lobgwdfogm MbogzgMlo@gBol BoEM3sommeEmyools
@5 30MmIM35¢xgMM36900L  0BLEOGWGHOL  83gbsMgoms o359~
0900l dmbo@Mm™Mobyol,  ooabmliGozolbs s  ImErg3WMEGOo
B0MEMool gobymzowgdsdo,  @oLOZEGm LodsMm3gwml Mgyom-
By JOMIsGHMAMon0Mm 396GHO0, sFoM0l 53GHMbmdomo Mglide)-
0030l Lmgeol dgm@bymdol LsIobolGMHM LLO3 EWSdMOSGHMOOIE
339300 396¢Odo.

659mmIoL  53GMBS30s.  LoOLYMOESEGOM  BadMMATs  93MMBSGOS
2350565 dmd rMlms-39¢0l Labgwdfiogm mbogg®bo@g@ol Lsdmbgd-
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obdgBYzgwm 893bogmadsms s X9bIE30L  BOIMWEIGHOL dom-
@mao0L ©g35MHBHI6EHOL Lbmdsby (mgdo N16, 15 ogwolo 2019

fowo).  33wg30L  Bggagdo, OMIwgdog  LdBIZWIE  IJEM
BodmMAL, Lbgoolbgs ©@MH™ML dmbligbgdwmo 0dbs LogBmsdmEolim
L53936096M 3mbx39Ma630gdbY s LO3MBOMIYdBY.

- 0byy 80 ferol omdoErolsdo dodwgbowo  LEMab@ms
L59ModMEOOLM Lbodgsboghm  3mbxgMabios. domvydo 2015.
- bEHWOIBEBHMS O SboYEBOEs Fg3bogPMs LogMHmoTMEOOLM
Lodgsbogm 30mbggMgbios ,,8530 B30L s9Hol dobstgms
99 oMgdol 0blE®MwIgb@EHgdo. dsmwydo 2015.
- 936500l d0MIMO35¢RgMHM3bgdol  dg-2  LogMHmadmGobim
1033H0MT0. sbEHowos 2016.
- 936500l d0MIMOz5RIMHM3badol  Tg-3  LogOHmadmGobim
Lod3mbodo. dobligo 2017.
- Loghomodm®obm  bsdgboghm  3mbxggmgbgos ,,0mdsgwol
3996 ma0900 ©s LogmEbeos bsGobbo. dsomvdo 2017.
- bog®osdmemobem  bsdggboghm  3mbggMgbizos ,,06m3530900
396096M905L5 5 gobsmEgdsdo®. 3GMoes 2019.
3190¢03530900. LoEOLYMHEHE0M Mgdol 0MR3W03 33dmJ399bgdw0os
6 LGOS, Tom TmMOL 3 LEsG0s 0dgdbgds Google scholar-om, bomem
1 bEs@os web of science-om
39360960 Losbeng. 306M3zgws@ dmbs Lobgmdgdol: Cyclamen
adzharicum Pobed, Galanthus alpinus Sosn. , G. krasnovii Khokh.,
G.rizehensis  Stern.,, G.woronowii  Losinsk.  3c3wogogdol
9535 x39MHM36900L  Ggbfags,  ErMdIwMo  3MBoomboMgdols
LobEGgdolb  GPS 3mmM©obo@gdol ©oygbs s @ot39ds GIS
53®sGdo. IUCN Logotmomm 3mblghzsgomwo bds@nbol @owagbs,
6050530L JodoMo 8993390 ™doL 3300935, MYLYOLYdOL oD,
Cyclamen adzharicum Pobed. @os G.rizehensis Stern. ULobgmdol
BAoGMLob sBmlEgds 39bg@03m6o RAPD-PCR dgomom



©olgHGozool dmarermds s BEHOYIGNGS. 65dGmdo dmoisgh
3033093 gaHY
65993 109 3396M©UL. Igpqds dgbogeol, gbMs mogol, 33 J3gosegob,
©ol3369%0U,

143 sbobgegdol  o@gMs@wmol Loologsh. bsd®Mmdl sMmvo
5g3L 13 3bGoo, 31 BMEHMLYO00, 3 Brvyds
@OFGINGHYIOMEo Fodmbowgs - BsdMmddo obbomaros sFoMol
REOOOLEHMWO  Moombol 9m3wg  30H03MO-39MaMOR0IO
QbL0sgMYDI, 5F5MOL GOl  Jodmbongs, 1533930 Lobgmdgdol
0mA5b03MMH0  bILSMYDds,  J93M(39GOOL Yo gdo  Lobogbm
L589Mbgm 3603369 MdS, Lo3zzwgy Lobgmdgdmb ©s35380MgdwEO
36Mdgd9do.

0JL3gM0dgbE Mo bsfjoeo
0530 1. 1533¢93 Lobgmdomod go3MEIMgds, B0MYIMEMA0S,
30399@530900L 3563005609d0L ©0bs303s
1.1. 53560l ymBogsteosls Cyclamen adzharicum Pobed g3 3gergds,
300M93MEMY0d, 30379E5300L 35630m3M7d0L obsdozs

0F5M0ol  ymBogstes Cyclamen adzharicum Pobed ¢wdg®osbo,
9535 Fanmzobo  Boobmgsbo, ©g3mOMsGomwo s bsdzMMboerm
939bs6gs.0F560L 300 mIsermEo  gbgdos. dobo  Fglfogwms
360369m3z9605 5350l BEMOMYGBIBoL  aBgOoL sYboLsMZOL.
Lobgmdol  9695¢0 5935605 I30MHIYdS 2505FoMdIOMEO I3m39d0L
390m. 39360390 gd0L  930GH0305-09MJMN0  BIMMIRMOEM3560
3Y9900,3909m© OEbobsMgd0, HELOBIM-Fo0wbodgdo, MEbowb-
06-019bbo®ndo,  Hodbo®mgdo,  [odwbs®-g033bsMgdo,  IMbbam-
13033656900, Lo 0BOHEIds BHYol 3060gdbBYg, 3BJbsMgdT0, H9gbosbo
BIOE®BIHY, 3wYIRYY. J39-MOWDMHYPODBY. SO LIFYNBIL0d
Poolvgdsbo, dMIMY3500, O3S, 9Myg, ambom, Lobgo, dobm,
bgwg0bsm60, 35356000, sFomrolfigoeo, 3089, Tsbmbigmo, 83969
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3mb@bo, gobolido®o, bsdzo, Jgs, dmobgzo, byarm bmg. senrdgdy.
b.00.40-928 8-0L BoMAwgddo. GPS 3m®obo@gdo: Bsobvysbo b. .
440. N 41°42°26.38E41°46’53.6 , dmdmyz000 b. ©0.460. N 41°45°894" E
041°48’125’, gty ;0. 610. N 41°34’9.49E 41°40°39.88, o3 b.0.640.
N 41°45'691° E 041°48'457., @obobdoMo b.o. 650. N 41°462.98 E
41°45’13.22, bows ©.00.1000 N 41°42'24.13E 41°47°44.69., 9sbwbigoo
b.0.1740. N41°34°20.88E 41°52°2.58., 306390 dsolo  b..1740, N
41°35’11.18E 41°53'25.18, qsds dvobgzo b.o. 2280. N 41°37°2 E
41°58’19.79., Bsdgobomogo b.co. 3080. N 41°40°40.75 E 41°52’8.57.,
39939o ©.0.3613 N 41°35°18.64 E 41°57°12.29., dgMobo b.0.4893. N
41034°45.75 E 41°59°31.43., 5¢0dg b.00.7283 N 41°37.695°E042°17.838.
Cyclamen adzharicum Pobed-ol ULgbmbmmo  a56300m06M9d0L
(HomIBY oMmgdm 306:MmdJO0L Bgyezwgbols dgloliogems 2016-2018
fgddo  ggbmmmaon®  ©s330603909d0bmzol  dgMbgmwmo  odbs
33530900 bmgs. boesdo bOHEowmgm 9JudmboEool 3gMEmdbY,
b. ©. 1000.g N 41°42°24.13 E 41°47°44.69 5 Leag. gépgdo b.co .618-
bg. N 419349.49 E 41°40739.88, LodbMHgo-olagergo 9dudmboiools
RIOEMODY.  ©5330603900L FIagd0 dmygzsbowos EbGowdo 1.
GmO3 3bOH0wosb 1-sb BsbL, bmy. gMaol 3ommdgddo .. 610.
ooy ymBogsmEs  3939BO30oL 5-10 Eom sy ofiygdl,
300069 bemg. boerol 30HMdYddo b. . 100 3 Lodsmwgby.
bo3gwgy  2016-2018 {f-U ImGOL, T9gIMIO0m (3030 S
mbgboergdosbo ogm 2016 Fgerol Hs8msto s gobogbuyao, begrm
2018 §gerol Dsdmoo s AoBoRbMo  MB0E0.58  3gHom©do
15330093 ™Md0gxIAHYOBY  09b6300L I 9390580  3HYd3gMeEH Mol
2BbmEo@w®ds d0600mads -4-7C° 89oy0bs, mM3wol Logs®ds 50-
6010, 2017-2018 G 09635M-009dgMH30ol Lsdwmowm  Ggddgmo@wes
+6+8C° 9950096009, FoHH-53M0eol +12+15°C, dsol-0g3bobol +16+20°C,
Boergdgool  Momgbmds 60-8000-b  godmoMBgms. LmeMgo 50
39600@do bgds 53o6mwo ymbmgzsMEol B396mwmyom®mo  3sBgdol
33Ws. B3960 250m 33193990l Jobgz0m LobgmdoL 3939G30d 0fYygds
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Bmgddmol dmerm  ©939sdo S BmogMEads  03b3MOL  dglisdy
093900500.  43930Mds J0d0bIMHYIMIL 063Gl IgmMy Y390
FoMHBHoL  dMwmIEY).  93M0Eol  EsLOHYoLOWID Lobgmds  0ffygdl
Bogmxzdbbdmos®mdsl, ;o 536M0wolb  2s6dsgwmdsdo  d3gbstg
Bogmaxzmdol goBsdos,  Toobol 30MHZgo  ©Y390Eb  Boymagdo
0f/ygdgb mgbengdol godbggzsl, MHmdgerog dsolbol dgmMg 3oL
dmermdEg AMdgarEgds. dsolbol dgbsdg 93906 03bolol Ty
M03b39059g 93gbotg bdgds o oL b3gbgdol dEMToMgMdST0.

gb®ogo 1

235600L ymbogs®sl Cyclamen adzharicum Pobed g9bmemyom®o ©a3306039d0L
990093900 2016-2018 §

392390°60% 9353¢ Bagmgalty b 9bergdolidmdfo B Bob Rbmds
© B0 odB9zs
4 2
£ 2
c 2 € 2 € ) > 2 € 2 €
¥ g ¥ 3 % 3 £ 3 $ 2 |5 3 g
g | 23| 2 S5 | & S, | & S, | 2 | S5 | £ S 2
3 | #¥| & 88 | & &% | & 5% | & | &8¢ | & 5%
100 bogd 25.11 5.01 10.01 20.03 5.04 31.04 1.05 15.05 25.05 15.06
ws
2016
61 begg 20.11 25.12 5.01 25.03 1.04 25.04 30.04 15.05 30.05 10.06
o9
100 bogd 25.11 2.01 17.01 20.03 10.04 25.04 5.05 20.05 25.05.04 10.06
2017 s
61 bog. 20.11 25.12 17.01 25.03 15.04 15.04 25.04 20.05 30.05 15.06
0680
100 1;:‘8 25.11 27.01 5.01 29.03 1.04 5.05 5.05 20.05 30.05 10.06
oS
61 boog. 10.115.11 17.01 23.12 28.03 30.03 1.05 1005 15.05 20.05 5.06
968

1.2 sFsol ymBogstesl Cyclamen adzharicum Pobed 3m3wmamszogdols
90535005396:m36900L Msz30l9dMmYd6o

53560L gmBogatesl Cyclamen adzharicum Pobed 3m3wamsgosdo
Ubgoslibgs bobgmdgdol Hogbmgbmdol, LodFowMmgol s obsdozol
33w935 39635bmME0gmgom 2016-2018(F-do. GHGMoBLYJGHOL, 330MoGOL
0 3M5b-des39L dgomEom. 1533¢930 MB0YJBHIO0 FIOIMHIMIS
bmaz. boesdo B.¢0.1000. N 41°42°24.13 E 41°47°44.69 s bimgs. gégygdo
.0 .613-%. N 41°34'9.49 E 41°40’39.88 s L. boMgdo b.0.61 . N
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41°31°18.03 E 41°32’59.14 ovoomgwyee md09d@bg 9Judgcmodgb@olbogol
50900 23Jmbs 50 33500Ms@0 bmdoo 19x10. ©s330603900L 2016-
2018 §egddo  Lo3zzwg30 ®309JHBg  OMMOMIM  335065FH30
4mP 035m0l 06030000 MoMmEgbmds 89sygbs 4543 (3ol.olg3g
LoobBHgMglms,  olbog, ®md  Lodogzg ®dOYIGDy  ymbPogzsMsl
33530590 0DBMEYdS IHBWMGBOM JOHMO S 08039 Lobgmdgdo
(@bMoo 2) 396HIME-boesl 3:30s300LsRs0 Foblbgaggdom Lbmg
96390 3m3ME30530 Fo3MEIwgdIos Hedera colchica L, Ls6gol
33530590 Helleborus caucasicus A.Braun 653 990dgds

290035¢0LHobgdmEo 065l 3500 39w EHMMSdo IBMY30L M.

3bGowdo 2
Cyclamen adzharicum pobed-ol 3m3v9aE0s8o msbdbegdo Labgmdgdo
Lobgmds beag3. bogwo beg3.969 bengs. LaORBo
Cyclamen adzharicum pobed + + +

Primula sibtorfii + _

Duchesnea indica (Andr.) Focke

Vinca minor L

+ [+ |+ |+

+ +
Poa bulbosa L -

Artemisia vulgaris L

+
1
1

Hedera helix L

1
1
+

Hedera colchica L +
Symphatum ibericum Stev +

+

Microstegium vimineum (Trin.) + - +
A.Camus

Urtica dioica L. + - +
Ornitogalum woronowii Krasch + +
Marshantia polymopha L + - +
Convolvulus arvensis L + + _
Senecio loterii + + +
Phyllitis scolopendrium (L.) Newman + + +
Ficcaria popovii A. Khokhr + + +
Cicerbita pontica (Boiss.) Grossh. * ) )
Helleborus caucasicus A. Braun +
Microstegium imberbe (Nees.ex Steud) + + +

Tzvel

Comellina comunis L

Stelaria media (L) Vill
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http://www.theplantlist.org/tpl1.1/record/kew-424372
http://www.theplantlist.org/tpl1.1/record/kew-424372
http://www.theplantlist.org/tpl1.1/record/tro-26600265

1.3. 53560l gmBogstesl Cyclamen adzharicum Pobed IUCN
L5355y 3mBLYMZ530E0 LGsGHNMLOL 4oblisBm3Ms

2016-2018((-00 Lo33¢93 3039309080 5F5MmOL Ymbo3sMmsL
06@03000ms MomEYbmds mommgme 335MoGdo dgoygbos 45-50
3oL, ©533063900L ymzgwo {erol dmEml mommgme 335MsEdo
0@03000M5 M50 bmds 5+_0,1 0bozoom 0BMgdms. Mg IUCN
9339653090000  FgglodsdgdobGodbl  Lr  sdsewo  Mobzo-
©58Mm30900s 30bLYMZs(305Dg-CD.

339M03egds: 5300l 3o0mHmdgddo Cyclamen adzharicum Pobed
3530905 MLEgdOm. Mglegdo, HMIegdos B3gbl Joge smgdyo
0965 Boygma390009b 250mdBg30LmMbsgg  godmdbgzolmsbsgg 12Lm-ob
2496093wmdsdo  Imzomoglgm  Joewodol  3gMmTobyebo@ol0,1%-
056bLb5M0.9M35053L9M39BHMOL X5TDY s FI3A0M MYMIMbEHSEHI0
10-12°C-%g 00gbiergdds gow0390s ©s0figm 45 ol 9999, mgbergdol
509m(396900L Hobazds 5008065 50%. gowogzs 40%.

6050530l 5bseobo: dgbfogarowo odbs  Cyclamen adzharicum
Pobed. 2536390900l 3500F9GJooL  boooagddo PH gOmgmero,
mO25699mo b03m0gMHgdgdoL, sSHBMEHOL, FMLBMOOLS s Jowrowydol
36mEgbGMmo 99933390 mds.  Loggwg3o  bobgmdol  gog3M39wgdol
gggwos 3s00GsGdo PH  89009bs 5-5,94 gOomgmanl, méysbmemo
60300096M90900L LogBmm GomEabmds 3,02- 4,07%0, sBmGo 0,22-
0,18%-b, P20s - 119-321%-U, K20 -l 56bgdmds 56  ©oxgodLoMms.
(3mUbe 26483-1985, amb@) 26213-1991,3mb¢ 26107-1984, amb® 26206-
1991)

1.4. 53560b ymBogoMEsL ex situ 3mbligMgzszos

53560l gmB035MH©s 2930390 dM0s  5FSMOL Y39 IGI
A9O0GHMEOH05Dg,  Lobgmdol 330l sFsEHIOO® LTS gdSL
fom8moyabl ex situ 30mbLYOZs30s A3gbL TogH dmbs Lobgmdol

09LEgd0L homgligs 005 3MHMBET0 bobgaMo IBMHEOW M, TG
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BIOOMODBY (056oM0b60L  3esbBo30sdo),  Boswspo gofidgboowo
0dbs  LSMY39gdOLOYD, ©TBs3s, oxb30gM©s, FMIBIVIdIYO
0gb6s 2U8. LoE®IOL 33gdO S FMMHZLES GHOYMJOOo. 9dudge0TgbEHO
Bodods 2 35M05635. 30639  356M056GTo  otpmo  ogdbs
06906030 358039BH06 50gdo GHdYMgdo 5L3-0b sdmMYdO,
60g90L dmeob 10 L3-ob IMMYd0m, 300390 fierol gobogbuyaby
dogowgo 33gbstgadol 90%, dgmeg Pawl 30%, dgbsdg Hawl 10%.
Boforo GHvdgMgdols  sbsmIs s ©iE3s.  IgmEg 356056GT0
AGMOYHJO0 35319853900  ,,00 58“-0l blbstom. gdudng®odgbEol
9969 350056GHT0 8030090 10%-00 45993x% MdYLYdX)C0 FIIRO.

1.5. bsbgmdgdols Cyclamen adzharicum gos Cyclamen coum
3060003900 3330l Fgwgagdo

LoEOLYMESE0M Mgdol oBboIL  go8mdEobsdg  33cg30L
9M0-g00 805356 59MEsbL  FoMmBMoygbs 5FoMm0OL ymbogstsl 3
Lbgoalibgs (3obolbdo®mobl, bogrsl s Boolvdbol ) 3m3wwsEogdosb
00gdMwo  0bo30gdol s 0OJgool BIOoGHMM0sHY
2393039gde  Cyclamen coum Mill 8gs@gdomo  39bgEHo3m™o
30¢0dmOHx30bIoL gsdmgamgbs RAPD- PCR dgmm@om.(gbGowo 3 )

sbGowo 3.

065300035300 5FoM0L ymPozsM00L 60dMdgdol Igbsbgd

# | babgedgdo 60dmdgdol  8gaMm3g00L | Moo
50030¢M0

1 | Cyclamen adzharicum Beg3.30bolidoG0.5 356 8:6$0.2018
2 | Cyclamen adzharicum Bmg.bows. 53560 8560.2018
3 | Cyclamen adzharicum Log.Boobryd60,0F560 8:6®0.2018
4 | C.coum 363060 0)@ggmo 336000.2018

33w930L5030L  godmygbgd o odbs 18 s gmdosbo 3GMs0dgmo
(Operon Technology), ®mdgwog M93mIgbomgdmwos dgzbogh
30a3d960L (Gogmen, 2012) dogém. PCR Mgod3oolsmgol godmygbgdemen

odbs dbs doglo. 533¢0x803s30s F0dobstgmds TERMO 412
12



09MIMNE03wg»Hdo,25 ul  dmEmEmdol  gmggo  Bodwdobomgzgol

LboFoOm oym 20 - 40 ng/pl ©b6d, 2.5 mM MgCl2 s 02 mM

momnmgmeo dNTP, 1 pM 36903960, 0.2 U @&od DNA 3meodghobs,
PCR 39933960 @5 bHgBrowMo oli@oMgdwwo gswo.

gbGowo 4.

5F960L gmP035Mmsl 33093580 gsdmyggbgd o 3Ms0dgMgdo

# | 3Ms0dgMmo 0560000930mds | # 36509960 3600900g3Gmds
5..3' 5..3"
1 | OPA-2 TGCCGAGCTG 10 OPI-2 GGAGGAGAGG
2 | OPB-4 GGACTGGAGT 11 OPI-7 CAGCGACAAG
3 | OPC-9 CTCACCGTCC 12 OPJ-2 CCCGTTGGGA
4 | OPE-2 GGTGCGGGAA 13 OPK-6 CACCTTTCCC
5 | OPF-1 ACGGATCCTG 14 OPK-7 AGCGAGCAAG
6 | OPF-10 GGAAGCTTGG 15 OPL-6 GAGGGAAGAG
7 | OPG-3 GAGCCCTCCA 16 OPM-7 CCGTGACTCA
8 | OPG-10 AGGGCCGTCT 17 OPP-8 ACATCGCCCA
9 | OPH-3 AGACGTCCAC 18 OPQ-1 GGGACGATGG

Bo@o®mgdmeo gs8m33w93900L 990929 250m3eobs 150-sb 1500
03 -0¢0g Log®mdol 65 RAPD- 8563960. 5330330300900 ©bd-ol
0M52396¢)g00l MomEgbmds 36M50dgMgdol dobgzom IgMygmds 6-
©s6  (OPA-2) 16-0og (OPB-4)  dgbobfjogemo  Lobgmdgdols
300dmOHxz0bdol  bBsMolbol  MsmEabmdmogzo  Fgxsbgdolsmzol
9009390 89093900 §omdmz50y06900 d0bsMEo bodsbmzoligdgdol
35@®oEol  Lobom, Loog  3md3mbgb@ol  sMLgdmds  s30bodbgm,
ORMO3E »1% bom sGsOLYdMBS - ,0% 50 ToBHMOEoLy S K9JSMOL
(Jaccard) 3m9gx030gbGHOL  458mygbgdom  odmzmzowgm  Lobgmdome
dbgogLgdol  FoBMogs. bemwrm  dsbBg  ©oyMbmdom  Bsgodotgm
096M5MJomwo  3sbEGIOMo  sbogobo  (UPGMA) s 53539,
©9bMMAMTs  (56599hmbowo  Fy30¢gdol oxaYBgdoL dgom©o
L59v99¢M 5GO0MTYEH03YoL 25dmygbgdom).

13



C.coum

|C. adzharicum
|C. adzharicum
C. adzharicum

004 02 026 052 088 084 1
Jaccard's Coefficient

b©.1. gmbozsmsL bobgmdgdol UPGMA ©gbo®mysds

©96OMAMSTOL  9b5Er0Bds  5h3gbs,  MMT  A59b5c0BYdMo
396MmBH03g80 MmO JsbBHIMe©  Jo0ym, 306039 JwabiBg®do
29960056y C. adzharicum-ob 5356580 4930390 gdwo  bsdogg
33MWs305, begnem C. coum - dgmeg 3¢0oLEGgolb 4o693m03b0..
©56MOMAM530s6 bsmmewo BsbL C. adzharicum pobed-ols $Fo65d0
2393039gdmwo  Labgmdol 33mo3ogdl  dmeolb  Goas
39600509 OMIOL  6Emgzsbo badolbo, M3, Megol Ibcog, Bodbagl,
M3 50 LS 30393058 FmMOL o6 SOULYIMBL  gbgBHO3MEO
300dm®xz0bdo, Bsy®sd C. adzharicum pobed -bs s C. coum Mill -b
L5bgMdGOL MOl sOLYGOMBL B3T9ME B0, dbMEMmE 23 %-0560
dbgogLgds. (be 1). domgdwyeo 990900 99odEgds ©s3sL3365m,
®md Cyclamen adzharicum s Cyclamen coum — §o®dmoy9byb
Ubgoolibgs Lobgmdgdl. mwgdEs, 59 dg9ag00lL  olsdE30390wo©
Lo Fomms 133930 Labgmdgdol LMo 4gbmdol Lgdzgbomagds.

1.6. bsbgmdgdols Cyclamen adzharicum pobed s Cyclamen coum Mill
BodMgodogmo 33eg3ol Bgegpgdo

Cyclamen adzharicum Pobed o Cyclamen coum Mill bbgsbogbgs
Boffogo®y:  Bmowgdby,  yzo30wgddy ©@o  HYYoIMYddY
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30@™Jo8onmHo  33e0935 BoGHIM©s  ddmdol dmms HMLomsgzgerol

Lobgedfiogm MboggmLoEYEMb sOLYdIME LEZEgm LsMmzgEml
9300Mb6m@ JOHMT5GHMAMm5309 396¢HT0, 3OHMBILME 5. 35BS
bowddegsbgrmdom. Bmommgddo,  Y43s30¢gddo s  GH¥YOYMHgddo
Lo3mbobgdol 8993390 Mmdol obsdozol Tglsbiffagura godmygbgdmwo
0dbs  fmbomo  Igoomo, Gobmzgobsg  20-20y.  ©JM3T53gOMIE
Byogml  5003Lgdg  B3meeddo, slbsdgbh 40  Bdgmobmenl,
04m3bgdgb 24 Lod-b. 9909y H3wowsgzgh w3Mds3oz®om sbgwo
Yol 505Bsbsbg Lodxghos 0mdogo dm®mg30l  306HMd9dT0.
90000 459MmbsH3erowgdl s3MMdL Hobslhs® sHmboer BsoxzmMol

Boswsbg 89dog (imbsdg. dowgdmwo Jggaqdol dobgzom

03905 9JuEHMoJBHOL  godMLO3E0sbMBy MMymOE bgowo GMdg-
90056,09 Mo Boboeoby  A9OBRIMOTdOm.  Ladmbobgdols

X500056 h39bL B0gMH 0©YEHOR0E0MJOMOo 0dbs 3 Bogmoghgds.
Bogmogtgds 1 m/z =1243.22 [M +Na+H]+ JGHmdo@ma®edstg 89353900L
O™ 6.821-6.835 (om-05, Gmobmngddol Todsodndo WM EHML00LBIG
Lbogbg 221 63 gogbo®gds 439w Lobgmdsdo. JOMIsEGHMAMIGOYEO
0obsliosmgdWGOom, WOGHIMIGHMOME0 ©s TsLoms dsDol Jmbsg-
99900L B39bL JogH 0@IbEHOROEMYIM0s, BMYMEME doMmodowobols
wsJ@mbo Mirabilinlactone (Positive FABMS: m/z= 1243 [M +Na].
BogmogMgds 2 m/z =1099.20[M +Na+H]+JGm8o@mac505bg 993539000
O™ 7.596-7.607 {on-05, mobmngddol doduodmdo  MeE@GHEGmooolyge
Lbbogbg 214.960 godlo®mgds gggws Lobgmdsdod®mmds@myMmogowmwo
JoboloomMPBWGO0m,  WOBHIMGHWOMo  ©s  doboms  ddBOL
9dmbs399gdol B3gbl dogM 0IbGHOBOEOMYOME0s, Gmyméi Cycl-
acoumin,Positive FABMS: m/z =1099[M +Na].

Bogomoghgds 3 m/z =1083.28[M + H]+JGmBs@myMada®y 99393900
O™ 8.346-8.365(m-05, Fmobmngddol dogduodmdo  MEEGHEm0olBIe
bbog®g 221 s 295,2 63-05. 3odboMqds 43ges bobgmdsdo Gmyme3
doOomoEo  3m33mbB36E0.dOMAsEMyMox80Mwo  Bobsliosmgdgdom,
WOoGHIOIGHMOMO 5 Foboms dsBob  dmboigdgdol Bzgbl  doge
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0096¢080E0MYOM0s,MHMyMmOE ILHLYIME03wsdgbo Desglucocy-
clamin 1 (2 Positive FABMS: m/z= 1083 [M + Na] 33930l 3909950
OEILAHMMS,00m3 0©IbGH0B0E0MJIdIMwo 3 bogmoghgds 0,5%-om
3905 C.coum-3o 3oy Cyclamen adzharicum- do.

0530 2. 33500 0)J00MY3530sl Galanthus L bobgmdgdols
293M(39Eg05, dOMYIMEMMY0s, 339530900 3563005MHHIOL
0659039, 250653¢9d5

33900 0gmMygzsg0ows Galanthus L 53560L ganm®obEryen Hoombdo
4 Lobgmdomss Fomdmygbowo: se3meo mgm®yzszows Galanthus
alpinus Sosn, 3mOMbmgol mgomMygsgows Galanthus woronovii Losinsk
36oLbmgol  mgmMygsgos Galanthus krasnovii Khokh ,  ®o%gl
0906Y3z530e0s Galanthus rizehensis Stern o360 mMJNMY3530s
Galanthus alpinus Sosn. bLobmbod8os Galanthus caucasicus (Baker) Grossh.
(the plant.list.). 15330930 3M3YESE0s  EJOSMIMOES  Jgob
999603035¢00@gBHOL Lmg. 30639¢ doobdo.  b..1870.%g, GPS N
41935’12.33. @obMormds 1329, abobdoGs Lsdbmgom gjudmbogool

BIOOMODBY, J3056 s 3EEgbsBsr0sb 93mEHMIbg (Mm3s.1).

== e

LYE. 2 53O0 MJNMYF30edL J93M IGO0l 3500GEHEHO
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http://www.theplantlist.org/tpl1.1/record/kew-307524

gbGowo 5.
5E34)H0 0JMY39300L BI6MEMA0MHO ©s33003900L Fggagdo 2016-2018 §

398935605 43530ee1d> BoymgdtbdmosGeds | ;gbengdol asdbgzs | gewmBol Bsbdmds
&
s 3 g g 3 g
S € Y € Y € n € ” €
2 k3 R k3 R k3 R % R 3 R
=] & & & & & & & & & &

.07

=)
=
o
N
a
=)
=
N
=]
=)
)
w
S
o
]
[N
o
o
[o¥]
A
o
=
w
=)
=)
a
~
=
>N
—
o
=
=)}
N
a
=
=)}
ul
o

2017 25.12 20.01 25.01 20.03 10.04 25.05 1.06 15.06 20.06 30.06

25.12 27.01 5.01 29.03 1.04 5.05 5.06 10.06 12.06 30.06

2018

bs33eg3  2016-2018 §f-do Lemg. 3o6Mzgao dsobol GHIMOGHMM0sbY
dbmem 2016 ool 0s63600L I s II 300500 50060369dmes 30-
4000 0™m3@ob Lsxgs®o s -8-10°CEHga3gMs@M®s, G353 yodmofizos
15330930 Lobgmdol 393939300 1 M300 23006 ©IHYgds, g30wMY
2017-2018 §H-8o, 2017 s 2018 {f-do BmgddgM-0sb360l Lodmscnm
B9939m5Gcs  +7+10°Cxgsmagddo  dghygmds,  Bogrgdgdol
Gom©9bmds 30-5000, ™30l Loxgs®ol asMgdy, o3 306MH™d7dI0
S3MM0  0g0MY3530sl  Bgbmamyom®o gobgdol 33w
39909335005 9000bsMgMdEs: 393939305 ©0fYm 09399060l
dMErm 9350590 o OLOMMES  00b3mOL dglodg  ©Y35HT0.
g3530mds  0fjygds 056300l drarmlb s aMdgargds  dsdEob
dm@mdEg  $HYd3gMeB@ol  11-14°C  3oMmMmdgddo.  23M0ool
sLoYoloIb  Lobgmds  0fjygdl  bogmBALbIMOsOMdIL,  dmgero
33600l s Fs0Lol gobdogemdsdo 9i3gbscg Bogmamdols ByBHsdos,
0360Lol 3063900 ©93900s6  Boymxzgdo  0ffygdgb mglicrgdol
29069358,  ®MIgwoi  03bolobdms  Gosbggdedy  yMIgEEYds.
0360bobdMEmEsb  dggbsty  bAgRs s  goool  Lggbgdol
0yMdoemgmdsdo. 0996906030  5EHOWLITYNRBI0EE  SE3MEO
0906MY3530l MYBErgdoL FgaMmMm3900LsMZ0L M3EH0BOMHO MM
03bolol dgmMg Bsbgzo60. sE3MMO MIIMY3930@l3M3UYEs(30500
Ubgoolbgs  Labgmdgdol 6ogbmgbmdolis QOROMEMOOL
360Hm39b@mwo 33093989635bmME30gegm 2016-2018 Oh-0o.
17




G®9bLgdBHOL, 3390MGHME0 dOEOL S BMHB-dEs3gl TgomEOom.
000MgM Md0gdBbg 9Ju39MH0dgHEHOLMZOL S0 dMEo y3dmbos 50
3390M5%H0  bmdoo 10x10. ©533063900L 39MHOMEI0  PHMMOMY)E
339065330 Lobgmdol Momgbmds  dgoygbs 3015 obogol.
2016-2018  §engddo 0bogoms  Mogbgo  obBMEIdM©s  5-8
935993WsM0m. 3m3s30sdo Mobdbargdo Lobgmdgdo s dgbzgc-
0emdol LobJoMmol 3Mm9BR0EIEEO F0MOMYGOIMEI0s BEIB-db3gL
LobdoMy ok MdOL b3swrol dobggom (3b6.6).

gbGoo 6.
5E34)H0 0J0MY3930L 3M3Y5305d0 0063bEdO LEbYMBYOO dEGWYB-dEs6IL
dobggzom
babgmds 30399530590 LobgmdgdOL IBIGYEMBOL
309980309630 0Mob-desbzgl Jobggom.
Galanthus alpinus Sosn
Cyclamen adzharicum pobed 1
Poa bulbosa L 1
Symphatum ibericum Stev,S.grandiflorum auct. 1
Helleborus caucasicus A.Braun +
Doronicum orientale Hoffn +
Dentaria quinquefolia Bieb 1
Dushesnea indica (Andr.)Focke 1
Vinca minor +
Stellaria media (L) Vill N
Primula sibthorpii Hoffm. +
Aristolochia pontica Lam 1
Viola arvensis Murray +
Calystegia sepium (L.) R. Br. +
Ranunculus bulbosus L. +
Smilax excellsa L +
Hedera helix L. -
Melandrium balansae Boiss.
Rubus fruticosus auct. [L.]
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http://www.theplantlist.org/tpl1.1/record/tro-8500113
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Hedera colchica (K.Koch) K.Koch

Sambucus ebulus L

Sedum caucasicum (Grossh.) Boriss.

Pteris cretica L. T

@bOOwo  6.-5b  BBL  sE3MMHO  MYDHMYZOZ30¢al  FMIMESE0S
Lobgmdsms GghbgMo 2930 3ggdom A5TMOMBY3S. IFIOWMdOL 25-
50%-00 98m06MB 35 4 Lobgmds: Galanthus alpines Sosn , Cyclamen
adzharicum Pobed , Poa bulbosa, Symphitum ibericum. ©s@s®»mdol
5-25%-00 bobosmgds 7 Lobgmds: Helleborus caucasicus, Doronicum
orientalis,Dentaria quinquefolia Bieb,Dushesnea indica,Vinca minor,
Stellaria media, Primula sibthorpii Hoffm @sbs6Bgbo ULobgmdgdol
©OBIOMMdoL 3Om395GMwo 563969090 1-01%-0o.

2.2 .5¢30600 0go@yzo30qsl Galanthus alpinus Sosn. 450653 gdols
530L909MHgBs60: 5E3MMO MgNMY3530s d6gds0  FMOZIOS
3030G°300MQ  FZ0IIwo  BMWI3s39000 > DILEYOO.
0gbergdo B39bL dog 30900 ogbs Boymnq000sb
2459036930Lmsbsgg 03@olbol  sbafiyolbdo, mabergdo  12Lm-ob
2496053wmdsdo  Imzomoglgm  Joewodol  3gMmTobyobs@ol0,1%-
056bLb5M30,dM35053L9M39GHMOL X 53D s FI3A0M MYOHIMbESEHT0
10-12°C-%g 3oL 09093 o003©s 0gbengdol  60%, omgbergdo
d93065bgo 6 mM30L 3966z MdT0. Powo3ws Bsglowro Mglicrgdol
20%.

23 s3nmo  mgmMyzsgowsls Galanthus alpinus Sosn TUCN
Josbgmgdomo  3mblgmzsgormo  LEHsGMLol  gsblisbmgcms  2016-
2018(%-0o0  Lo33wg3  3Mm3MEs309030  SE3MEMIO  MGIOMYZO30Sl
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o3 TUCN 693m39653090000 89gliodsdgds bido@dwbl Lr @odsero
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dmygbs®gdol,  Ho0bsMgdol,  dmbbsM-OHEbowbs®mgdol,  FMbbsm-
13033650900L 65306M93BY, GHYol BYHEMdYdDY,  BHYob BsbxMH9dT0,

20



0Bdbs6m90d0, bgliBosh, OO WMWo SO gddo. BmyomG™mO
30319o3ool  GPS  3mm®m©obsdgdos:  Jmdwmmgool  dmbogodsgro-
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41°43’33.17;  bemg.Boggoborogodo N 41°40°29.99,E  41952°32.13,
bge35B599HoL 3MboEgodswo@gBol bmgamgddo: ghygdo N 41034°9.49,
E 41°40°39.88; dobobxom®do N 41°41°21.56, E 41°42’54.93; 3356050000
N 41°33'8.16, E 41°33'52.49,bog3d0. N 41°31'18.03 E 41°32°59.14.
LobgMdOL BOH-25630005M9d0L 0653035 33060390 3ofoMBMmgo
Jmdgagmol 3Mmbogodseo@g@ol bemg. hsolivgdsbdo b.¢0.305 9.-bg N
41°41°20.61,E 41°46’33.67, BGowmgom 9JudmBbogool ggmomdby ©s
bogargoBom®ol  dmbogodswo@gdHol  bmy.  Lbodxndo,  brzoLlgb
9005600 Lsdbmgom  gJudmboEool BIOEMdBY, B..619-By. N
41931°18.03 E 41°32’59.14. 0533063900l 8993900 dmyzsbonos
gbMowdo 7. 9909900 obgzobowgm bowrgdgdol Homgbmdol o
$993965GHOHM0 Hg080L  gom3z5¢obfobgdoom.

gbGoo 7.
36mbm30l 1gmMY3530mal  Bgbmmmyom®o 33003900l dgwgagdo 2016-2018 §
@333063 oBs ®33306300l 30800060 835302705 Gogrgalibdnoshods oglicmgbo i
goobfy ey sgpoeo s p30Bgas ool
o ®. Bsb3
LoXi) ods
£ g = = = 2
& & £l & &
o £ S £ £
305 beg.Rsobegdsbo 10.01 30.01 5.02 20.03 10.03 16.04 15.05 30.05 5.06 15.06
2016
61 bmg. LsOBo 1.01 20.01 25.01 15.03 1.03 5.04 1.05 10.05. 25.05 5.06
305 beg.Roobegdsbo | 25.12 20.01 25.01 15.03 7.03 14.04 12.05 25.05 5.06 15.06
2017
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gbGoo 8.

306@bmz0l MYMMY3530sll 3:m3EoE0sdo gdg3MEIMIRdIo Lsbgmdgdols
©OBMEMBOL  3m9BoEogbHo.

©IBIOI@MBOL 3MggosegbHo
Lobgmds
393935305 939300Mds> Bogm@mds | Bobdmds
Galanthus woronowii Losinsk 5 5 _
Pteridium tauricum(Presl.) Krecz. - - 3 5
Ornitogalum woronowii Krasch. - - 3 _
Convolvulus arvensis L - - 1 _
Dentaria quinquefolia M.Bieb - - 2 _
Ficaria popovii A. khokhr. - - + _
Poa bulbosa L. ssp.vivipara (Koel.)Arcang. - - 1 _
Sambucus ebulus L. - - 2 _
Lysimachia japonica Thunb. - - r _
Mnium stellare Reichard ex Hedw. - - + _
Duchesnea indicaJacks.) Focke - - 1 _
Corydalis caucasica DC. - - 1 _
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iniaschvili
Duchesnea,indica (Jacks.) Focke - + + +
Corydalis caucasica DC. - + +

. + + +
Arum albispathum Steven ex Ledeb
Ornitogalum woronowii Krasch. + + + _
Convolvulus arvensis L - + + +
Poa trivialis L. - 4 4 +

0Bl 09NMY3530Ws  3939HO300L,  Y3530¢MdOL s bagmazmdol
3960m©do  3m30moiool  30-40%-U 85603L, o3 dM0b-dsb3lgls
b3ogom  dggbodsdgds  3m958030g6E  3-U,  ULobgmdgdo  Galanthus
woronowii Losinsk o Ficaria popovii A. khokhr.gs®ogl — bs3gerggo
RoMMdolL  2-3%-U,  Mog 3Mob-desb3gl Lbserood Fggbodsdgds
3M98303096¢ 1-b, Artemisia vulgaris L. 3999353000, Y3930¢0mdol o
Bogmammdol  3gMH0m©do L3330 BMMMBIOL  2-4%-b  BIMO3U,
Bobdmdol 9989  BoMogl  Lo33wg30  BoGOMdOL  85-90%-U,
©3656Bgbo Lobgmdgdo: Dentaria quinquefolia M.Bieb., Sambucus ebulus
L., Ornitogalum  woronowii Krasch., Dentaria  quinquefolia
Bieb.,Duchesnea  indica (Jacks.) Focke.,Stellaria media (L.) Vill,
Corydalis caucasica DC.,Arum albispathum Steven ex Ledeb., Poa trivialis
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L., Convolvulus arvensis L., 35605396 g356mmdob 0,5-0,7%-b. (gbGowo
8).

4.4.6098  0goryzsgoess  Galanthus rizehensis Stern IUCN
dosbenmgdomo  3mblgMzs30Mwo  LBsGnlol  gsblisbmgms. 2016-
2018(%-0o0 Logzergy 3m3wao30gddo  3mMmmbmgol  mgmMmyYzs30sl

06@0300ms  MomEIbmds  MommgMEr  335MsGHTdo  dgoa9bs
30£5@35b.  ©5330603900L  gmzgero  fferol  dmEml  MomMmgrE
33900653HT0 0Q030Md MoMEYHMds 512 060300 0DBMHEOYdIMS,
Ms3 IUCN 6930965309000 8ggLs0s890s LEs@GLL Lr sdsero
MH030-©9M3Z0YO0s 3MmbLYMHZs305D9-CD.

45 Mobgl omgmMyzsgosls Galanthus rizehensis stern. 3s9@Msgagdols
530L9099MHgB360. HMAMO 530b0dBIm, sFoM0l 30MmMdYdd0 Galanthus
rizehensis Stern 030msMmgoL Mmglerm bsgmagdl, sdgbs@ Labgmdol

299653090 0mbgdsdo  dbmemE 393939300  bgds -
8300710 d339000.

4.6. 0Bl MgMMy3zs30¢sl Galanthus rizehensis Stern gsg®Egergdols
3500330l Bossgol  sbsmobo  godmzozzmogm 3mMmbmgols
090MHY3530sl  393M39Wwgd0L 35803 0Egddo PH-ol, mGMysbyaro
6030009690900, sBMEHOL, BMUBRMOOLS s J5¢0Tol 3OHM39bGHWo
3993390 mds. B39bL doge Jomgdwyeo 99ga9d0L dobgwgoom byzzwrgs
350039330 PH 89000966 3.83 PH gbomgomenl, mO56wwo
6030009690900 4.45%-U, sDm@o 0,23 %-b, P20s - 490 d¢b 1-U, K20 12.
25 Beb1-U.(ambE 26483-1985, amb® 26213-1991,4mb¢ 26107-1984,
23mb@ 26206-1991).

47. ®obgl  0gmMyzs30sls s330L Mbolidogdgdo: BzgbL dog®

0Bl 09MY3530sl 3 35d0FG0 0465 Fglfogaroero, MmIgeros

. 40 9 - b GYol LsOGHYsdg s0Ha3L . 90bodbmemo
33MWH30d  004mxgds  9bmMHM3Magbmmo  bgfimwol  J39d,65096
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gmgqgwo  faol  asbogbmbg  bgds oo Homgbmdom
3m6OMbmzol MgmMY3030sl  dmegzgdol gacmmggds s odebs
9930mOGDY, 3065056 gl mMo Lobgmds gMmo 33b3wYds,5d0EHM™a
HoBYLs  0gMHY3530OL  dMd39d0lL  sdBoIYds3  bgds, Mol
3900925053 bgds 303300l 0bgsa 89930MgOIEo  5M9SEol
M3t 998306 gds.

0530 5.305U6mg0L mgmdygsgows Galanthus krasnovii Khokhr

393039105, dOMYIMEMMY0s, 3m3YES30Jd0L 39630msMIdOLs
©0653035. 250M53¢gds

5.1. 36sLBmgols mgmMygsgowsls Galanthus krasnovii Khokhr. gsgg-
90905,  30MY3MErMaos 3MLBmgol mgmMygsgows Galanthus kras-
novii Khokhr.s3s6s-grsbgool 9bgdos. Lo3gagzo 3:m30wsagos 9¢gd-
509mds  Jgol  dIMbogodswo@gdol Lmy. Fowosmdo, b.0.74-
00.%9.GPSN 41933’38.144E 42°0°51.499. (Lb6.4). 3w99mboo IO

deybst  Bygdo Toyzerol Jzgdygom. s0b0dbmen  GHgMo@GHmMosby
Lobgmdol M FoMogl 13s. BoGMNMBO.

bey®.4. 365L6m30L M9MHY3530sl Fo3ME3IHOOL 35B0EGHO
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3M3Lbmgol mgmMY3530ol 493M(39egdol  3sdoGsGo  1s33w3
Lobgmdgdl Mol yzgensbg dowseeos .. 74008. bsgzergg 2016 Fgwols

056360l 30639¢ ©9350580 L3393 Md09dBHPY BH9gd3gMsdE oL
20LMEOGHWMIs J0b0dMABs Fgoa0bs -4%-6%, Lo3zzwg3zo 3m3EsEool
35003530  056350-009d9M35¢d0 0m3wol  boxgsMom  oym
ORMM0, Fglsdsdolo Lobgmdsod  3939G930d @o0fym dbmemo
FoMBHOb oLsfgolido s AsaMIgEs FoOEOL Tgbody  ©9Y399©Y,
g3530mds  o0figm  FoMBHOL dMEMED s goaMdgws 1mgol
24960530 Md530 953Gl dmEmdEg, dsobdo Lszgargzo Lobgmdgdo
2490053000006 bsgmapmdol 53sbsdo, Boymamdol 3B QoM
obg3g 1 m39, 0360LOL aLOHYOLOWE 3MLLBM3oL MgoMHYzsg30sls
Bogmagzgdo  oblbgds s ofjygds  mglergdol  gsdbgzol  3GmigLo,
GIgeoE 3Mdgegds 2 33060L Asbdsgemdsdo. 0gbolol dgmeg
Bobgzm0ob GmmEwgdo yzomwgds s bdgds, 83gbstyg assol
1396900 dMIstgmds. 2017-18((-00 #H9339MsEGHMMHMEo G700,
5 bsergdqgdol Homgbmdom gHmdsbgoolagsb d60dgbawrmabs o6
296Lbgegadms,  GgLsdsdobo  3MOLBMZgOL  0goIMHYzo30sly
Rbmmyomeo  gsBgdol  308obsmgmdols 39MH0M©YdoE GHT-
3bgol ©sgdmbgs, Lobgmdsd 393939300 ©0fiYm MgdIM3Eol dgmey
©93900580 5 A9aMIgs ToMEHoL  dglody ©939053Y. 33G0OE0lL
©oLOYYoLosb  Labgmds  0fjggdl  Bogmxzgdlbdmos®mdsl,  Bogero
33600l s 350LoL 996393 mdsdo  d3gbstg bsgmxmmdol gsBsdos,
0360Lol 30603900 Y3906  Boygmxzgdo  0fygdgb malicrgdols
29069350, ®™mIgerog 0360LoL dmemIEY FMIgEEIds. 0360LoLIYLsTY
09390006 FMMEGOO Y3000 ©s bdgds. 93gbstg a5sOl
dmliggbgdol goBsdo. BmbadMOZ0 5YHOWLSTYMBGE0EL JHOLBEMZ0L
09MY3530dL Mgl gdols oM m3g00LsMZOL MIEHOSWIMHO MM
0360L0ob 30603900 s FgMEg ©935¢s.

3M0LBM30L  0YmMY3530¢sL3M3NMEs30530 Lbgoalibzs Lobgmdgdols

056550193 MdoLs QOIBIOMEMOOL  3OMm3gbGmwo 331930

39635bmGE0gmmgo  2016-2018  §H-do.  GH®sbLYJBHOL,  3350MSEHME0
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05@OL 5  B0MYb-do3gl  BgMPOm. MOMMIM  Mmd0YJEHDY
993960096 EHOLM30L  50gdMo azdmbs 10 335MsGo  bmdom
19x18. ©533063900L 39MH0MEA0  MMOMIME? 33506MEHT0 Lobgmdol
Gom©9bmds  dgoagbs  30-34 obwogzowlL. 2016-2018 (engddo
06©0300ms GHobzo 0HBOEIdIM©s 4-6 JaHgd3esMmom, Mol godma
3m3Mws3ool  bMs Mdbodzbywmo  dodobsMgmds. 3330l
30093900 3my356005(3H6.9).

5.2. 365Ubmgol  mgmMygsgomsls  Galanthus  krasnovii  Khokhr
303993006 35630050980L 0653035 3MLBM3zOL  MmgmMyzsgzo-
@il3M3MEs30sdo  bbgosbbgs  Lobgmdgdol  msbss®lgdmdolicos
QORMMEMdOL 3OM3E6GMo 331g353963sbmMmE0gmgo 2016-2018
§0-00. ©9330603900L 39HoMm©do  MOMMNMPME 3350MoEF0 Lobgmdol
Mom©9bmds  Fgop9bs  34#5 obogol. 2016-2018 {iewgddo
0b@o30ms MHogbgzo 0BOMEIdMEs 612 gabrddwstom, 33wg3ol
99093900 dmyzsboos (5be.11).

agbGoo 11.
3036030l 09MY3953000l 3m3MEs30sdo 356abErGdO LabgmMdgdoL Lobdoty
©58356MEMdol 3bGHowo dMMBE-dErsbagl dobgwgom.

30300530530 bbgmddOL

Lobgmds QIBOWMdOL 395830309630
Galanthus Krasnovii Khokhr 3
Galanthus woronowii Losinsk 3
Pteridium tauricum V.I. Krecz 3

Coridalis caucasica

Poa bulbosa L. ssp.vivipara (Koel.)Arcang.

Stelaria media

Alnus barbata C.A.Mey

+
2
3
Cardamine hirsuta L 1
2
3

Rubus fructicosus L. ex Dierb

Asplenium adiatum-nigrum +
Melandrium balansae Boiss +
Symphatum ibericum 1
Hedera helix L 1
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3bMowo  9-sb BBl 3MsLbmzol  0gmMY3s30msls  33MESE0S
Lobgmdoms ghbgMo 2530390 9d0m FodmoMbgzs. RSO MdOL 50
%-0m 2odmoMbBg3zs 4 Lobgmds:Galanthus woronowii, Pteridium tauricum,
Stelaria media, Rubus fructicosus. bmeom @ogs®memdol 25%-b 039Ol
mobo  Labgmdgdo : alnus barbata C.A.Mey, Poa bulbosa L. ssp.vivipara
(Koel.)Arcang. sbs@Bgbo Lobgmdgdol ©sxsGwmmmdol  3Mmagb-

AGMo 9563969090 1%-0s.

5.3. 36Mslbmgols o0goMygzsgoesls  Galanthus  krasnovii  Khokhr
359653mgdols Ms30L9dMgdsbo: 3MLBMZOL  mgmMygzsgows dbg-
8580 83V 3JRIGGONOIQ  FZoWIYWO  BMEIZ3YO0D  ©d
0gbErgdom.

5.4. 303bmgol  mgmMygzsgowrsls Galanthus krasnovii Khokhr TUCN
dosbermgdomo 3mblighzsgormmo bGs@mbol gsblsbmams. 2016-2018
00-00 Logzmgg 3030915309030 3MBM3OL  MgmMYygzs30¢aliobrpogo-
M MHomEIbMds MoMmMgME 335005330 99ogbs 34£5 (3oeb.
5330639000 Y390 ool dmmml mommgwe 335065330 00030~
QO MomEgbmds 7+2 0bozoom  0BMEadmEs, Gs3 IUCN
938963090000  Fggbodsdgds  LEASGHMLL Lr odso  Gobzo-
©53M3090W0s 30bLYMZ(305Hg-CD.

5.5. 3M5LBm3z0L MgmMyzs30esl 353MEIMgdoL 3sdoGs@do boswsyol
Jodowdo 899339emdoL 33emg30L Bgagdo. Lozzwgy 3sdo@s@do PH
-85 dg9op9bs 4.15 PH goomgmemo,  mMsbmwmo 6030096 9d9d0s
3.75%, svm@o 0,20 %, P20s - 20 3ewb 7, K0 -b o6 ©sgogboms
(3mb@ 26483-1985, amb® 26213-1991,3m@ 26107-1984, aml®) 26206~
1991)

34



5.6. 30slbmzgol mgmeygsgowsl Galanthus krasnovii Khokhr qsggol
©mboldogdgdo:  535M0L  BWMMHOL  IMo35wRBgMM3badol  Tgbot-
B96gd0Lom30lL  8g¢e© 8608369wmg560s 3GMslbMmzol mgmmygzsgzowsls
393039 gd0l Foomol 35000l 50339000¢5 AoTMYMas.

5.7 Galanthus L ULs30%bg ULsbgmdgdol agbgdogmo 3J3wgss
©obgMESE00L JoBboob  2sdmdobsty,  33wg30L  gPHm-9hH O
00053560 doBsbo 0gm 09gmMY3530@al Mmmbo Lobgmdol 9atgds:G.
rizehensis Stern (3930390 g0mwos 0wMJgool GHghoGmMosbyg) G.
krasnovii Khokh , G. alpinus Sosn and G. woronowii Losinsk RAPD-
PCR dgomoom.

50900 0dbs 10 RAPD- 36500900 (Operon Technology) (OPB-1;
2; 4; 11; 12,;15; 16;17;18; 20)6m3ge03 ©0GJLES 00900MHY3530als
momb Lobgmdol ©bd 60dwdby.: G. rizehensis (3 6odxdo), G. krasnovii
Khokh (1 609w80), G. alpinus Sosn (1 bodwdo) @s G. woronowii Losinsk
(2 6089930).5030x8030M90MEwo ©BI-0L BGMRTI6EHIOOL MomEabmds
365009M9d0Lb  dobggzom  dghygmds 1 b 12-3¢0y
533w0x030090wo 30HMEMIGHIO0L Fmwmg3MEIMo Bmds Asbolsb-
036905 350 s 1500 bp ©HI BoM39600m.
Galanthus L -ols bs33¢930 bobgmdgdol dmeng3memato gowmagbybo:
©96MMYoDg LBBL (bLME.5) 0goMY3zsg30l b3zwg30 Lobgmd-
900l 0gMsJomwo  3abBgOo  sbowobo (UPGMA)  (s6589-
fmbowo g30ol  oxaMngdol dgom@ol  Lsdreerm  SGM03-
9303990l 359mygqbgdom) s ©IBOMYMSTs ,Bomglbodo 3sgdoMo
396MINEG0  3sLEBHIMGIOL  godmygbgdom. dodmogm  MmMO  EOEO
3@obGHIOM0 XAMBO , OMIgerms Mol dbyeglgdol obgdbo 35 %
(b6 5)
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UPGMA
G. kras

G.alp
G.wor-S
L— G.wor-Ch
G.riz-Bg
G.riz-Ch
L G.riz-T

0,28 0,4 0,52 0,64 0,76 0,88 1

Jaccard's Coefficient
by, 5 Galanthus L -ob Labgmdgdol UPGMA ©gbo®ma®aeds

00MJME  3WsbBYMdo dmEgdMwos 3969303 MMe©  sbEmls
dymgo bobgmds . 3060390 3esbBHmdo goMomosbos  Galanthus

krasnovii khokhr, dgmg 3esbBgmo 8moEsgl e J39xaMRL: 30639
J39x2a9xndo 9ol G. rizehensis Stern (3 bodsmdo ) dbgogligdol 73%
0bgdlom, bmwm Igmog J3gxaBndo gogdmosbos G. woronowii
Losinsk (2 608wdo ) s G. alpinus Sosn (1 60980 ) Abgagligdol 44 %-
0560 06gjLboom.

RAPD 3o639Mqdds  250mogwobs 78% 39b9@o3memo dlgoglgds
Galanthus rizehensis Stern- ol JosGmwen ©s MO 3m3)Eo309dL
Jmcol, bmeoem G.krasnovii khokh- b 3Jmbos @sdswo 8969303960
AbgogLgds (35%) Galanthus L- ol bbgs bobgmdgdomsb.
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530 6 5533930 Lsbgmdgdol godmdodor®o 33¢g3s

1533930  Lobgmdgdol go@Gmdodom®mo 33w93s  hogo@oMgm
domwdol  Jmoms  OMLbmMggwol  Lobgwdfoxnm  mboggdlo@gdol
000godool WodMmMsGHMM0sdo 3MMEBILMO o. Josbwool bgerddw-
39569MBd0m. MgmNMHY3530sL 335030 508MBIBOE0S 5035 MOEIYOOL
m60 J39xaso graciline s plicamine (Unver, 2007). w999
E3OMMOEIBOL  5OLYOIMOS  090MY3930sls  g35Mdo  obffogergds
30b0gMMo  goGmdodon®o doymdgdom. ( G.I. Kaya,2019:107).
090MHY3530l 33560 IEOEM0s S MOEM0 bsgMmgdom ©s
©OQEOS 50 3350l 803500 BoMTSIMMAOMMO  33E3900L
063 96m9L0.603m09MgdsMs 009630x035305L 3sbgbom
6030009690500 dobol https://metlin.scripps.edu  mog0bvg3so dsBOL
Lodwgogdom, 1939 M939bHBOMIIMO WOGEHIMIGHIOMEO Yodm3g-
dgdolb  dmbsgdgdol  9gsMgdoo (L.Stanojevic,2018:6). 9i39bsGgoms

Boo®lobgmdsms Jodommo 33wgzs 0deg3s LG ogdsls smBmgeho-
B Lobgmdobomzol sdsbsliosmgdgwo bsgMomo s ob as9mygbyg-
00 0465, MrMEE Lobgmdol 0IBEH0B0Is300L GOHMNIODO MdOYT-
GO0 95396908 go.

Bogmogtgds 1 m/z =288.03 [M + H]+dOmTo@myMoedsbyg 89353900L
O™ 2.188(m-0s, (Uv)©.10) Jmsbmnddol doglodmdo WeEEHM0oLBIE
bbogbg 214 s 28860 godulo®mgds g3gws Lobgmdsdo godlo®mgds,
OMamO3 JoMome©o 30d3mbgbEo GW, bs s GK-80s. JH™Ts@m-
3050300 obolosMYIOWGO0M, WOEIMSEHIMHEO s FoLoms doBOL
9dmbo39dgdol B39bL doge 0IbEHOBOE0MYPIWMWOos, MMAMEOE 930Q0-
wsb@sdobo (Epigalantamine (C17H2INO3, MW = 287.36 g/mol)
C17H21NO3).

Bogmogtgds 2 m/z =287.97 [M + H]+d6Hm0s@BHmyMoedsbyg 89353900L
6™ 3.549f0-05, 0sbmgdol doduodmdo MeErEMo0obxgm Lbogbg 214
©> 288 B0 9odboMEgds yzgws  Lobgmdsdo,(bvm®.11,) Gmames
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https://metlin.scripps.edu/

doMomoEo 3md3mbgbGHo gowsbGHml GW-Ls s GK-8os. JOHmBs@m-
3059300 oboloSMIOWGOOM, WOEIOSEHMHMEO s FoLoms doBOL
9mbso39dgdool  Bgabl  BogH  0@IbGHOBOEOMYOMWs,  MMAME3
23owob@sdobo (Galantamine (C17H2INO3, MW = 287.36 g/mol)
C17H21NO3).

Bogmoghgds 3 m/z =274.06 [M + H]+dOm3o@BHmyMedsbg 89353900L
O™ 2.681(m-05, 900560mddol doduodmdo W GHMsoolnge Lbbogbg
2113 o 288.463-05.30JboM©gds  g439ws  Lobgmdsdo  Hmamys
doMHOMSEO 3003mbgb®o, PRIOTCR 239bBHNML GR-
0L5.dMHMA>EMYMBOEO TobolosMGIWJO0m, WOEINIEGHNIOMEO ©S
Jobomos  d3BoL  IMbogdgdol B3zgbl Toge 0©IbEGHOBOEOMIdIMMOoS,
OHeRMOG3 0-9L3gm0E-2oesbEodobo(O-Desmethyl-galantamine
(C16H19NO3, MW = 273.33 g/mol).

Bogmoghgds 4 m/z =332.03 [M+2Na-H]+JOm8s@ma®ms85%yg 993939000
O™ 5.8-6,3 fo-05, (Lwe.) dosbomddol dsgjlodmdo WaEEHMo0oLBIE
bbogbg 211,3 s 289,7 63-05.30JLoMH©Yds Y39es Lobgmdsdo GmymMs
©M30b656@0 3m83mbgb30.6030009M90s 4-0L Lsfigolio dsls sTMbEHZ0L
39009390 09HMJAL bo@®omdol 2 36000mbL s Fglododolo dolisdo
9531 MBL.JOMTGMAMB0Wwo  Foboliosmgdwgdom, oG Mody-
o s Toloms d5BoL Imbszgdgdol B3gbl dog 0w9bEH0BoEOMY-
dM0s, OHMyMO3 wozmeobo (Lycorine C16H17NO4, MW = 287.36

g/ol)

Bogm0g®gds 5 m/z =318.03 [M-H]+d6mo@ma®ms0sbg 89353900L O™
4.956(07-00, (1996.19) d0bMJoL Joduoddo MEEMI0oLEIM bbogby
232.0 s 282.3 63 godLoMmEgds yzgus Lobgmdsdo, oMo Qowsb@ml
GA-bs, MmymOE doMomo©o 3md3mbgb@o. 33w9g30L 93 g@s3by ob

095GH05B03E0MIONWO 568,

Bogmogtgds 6 m/z =316.03 [M-H]+ J6rmds@ma®edsByg 993539008 MHm
7.276 §0-005,(b96.21) 096 Jdol Bogdloddo M EHMI0oLEgm Lbogby
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270.6 s 303.2 B3-0s5. 8oJloMHEOIYdS Y3zgws Lobgmdsdo, MMamO3
3d06H0mso 3MI3MmbabGHo. 33130l 53 9Be3Bg ol 0IbEGHoRoEOMY-
OO 560d.

Bo@o®mgdmero domgdodomco 330939000 8909250
ILGHMOId, HMI MJMY3530wdl MmmMb Lobgmdsdo  Bgzgbl doge
00095GH0BOE0MIOMWO  HENIIWMOPO  FoWSbMsdobo s 930w sb-
058060 9900503000 OO MoMEIbMdOm s50dmPbs  G.woronowii
Losinsk- 19,2/137,63p/32 ; O-©9bdgomowaswsbmsdobo  -G.krasnovii
Khokh-78,1289/3%, begem wozmmobo- G.alpinus Sosn.- 548,05 dp/3y -
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51336900 s My3mBgbsgogdo
L3330  Lobgmdgdo: Cyclamen adzharicum  §53039-
WgdMwos b.. 40-728 9, Galanthus woronowii 10-1800 4,
G.alpinus 187-1470 8, G.rizhensis 40-251 4., G.krasnovii 740-
1200 9-0b gotgeqddo.
L3330 Yg3gws  Labgmdol  3gagBhegooly @
943930 MdOoL 5-15 o™ 23056 sfYyqdsls 0fi393L 056356 -
0909MH35do  5GHIMLggPwo  bogrgdgool 120-180 99
omEgbmds, GH9d396MoGvMolb -4-6°C s .o Lodsmerols
40 9-000 To3)gdo.
1533093 Lobgmdgdl FmMolL  yzguatHy 930EOmM M-
5305 4dbol Galanthus woronowii @ogsG*EMdOl 3m9g3-
030963¢0 5. Lobgmdgdol Cyclamen adzharicum, Galanthus
alpinus, G.krasnovii,G.rizhensis 3m3s30gddo bo33w 930
LobgMBIOOL BIOPMIOL IFIGIMEMIOL 397303090605
3.
fo®mgdyeo 330939000 Y39ws b3zEgz0 Lsbgmdob
Logstomm  3mblgMzsgomeo LEoGbo IUCN
3003 9M0wdgdbg 5Y4MHEbMdOM 999Lods090s
29005896900l @05 MOLZL Lr, 35393060000 ©s8Mm3009-
00 30mbLYMZ5300Hg-CD.  ©0bgds Lados®mzggemls
sbogo foomgmo bmlibs s 99930 gdgw0s  Lobgmdoms
TUCN 3mbbghgs30oweo LEs@nmbol sygbs dgbsdsdolio
3603 96H0199980b5 S 35GJPMO0JdoL dobgzom.
15330930 y3gems Labgmds Cyclamen adzharicum, Galanthus
woronowii, Galanthus alpinus, G.krasnovii — 9Gsgeogds
3939353005 dofjoligzgds bsfowgdom s mglergdoom.
3o0mbsgemobos  Gurizhensis,  mdgwog  030000MHOL
QoL bogmxzgdl. ©s  IOZWEIVS 393IHOONOI,
83009190 dMEI3900m. OdMEMIGHMMOME 306t39ddo
(39®60b xsd%bg 17-18°C) Cyclamen adzharicum ogberols
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239003905  0ofjygds  ©smgbzosb 35 ol 898wy,
0030905 80%+_0,2. Galanthus woronowii, Galanthus
alpinus, G.krasnovii ®gbegdo ©oggds 2 mzoL 99009,
©030q0s 70%.

L3330 2 Lsbgmdol: Cyclamen adzharicum s Galanthus
WOoronowii 3m3wemsgogdo  sELIos 306@Modol babge-
dhoxm 65303580, IE0MIEsLS @S BsFobgersl gMmgbwmen
35639080, Labgmdgdol:Galanthus alpinus, G.krasnovii o
G.rizhensis 3030530900 56 5MHOL gogM3gMIOME0 SO3
9O O3 BIO0GHMOHo0L  BoMawgddo.  58@Ybo©
50b0dbmo  Lobgmdgdol  ILOEIZIP  9YGOWIIS©
00939605 Fo00 20303900900l HMIgerodg 3500@SGOL
5033000QOQE  FATMYNGPS.  SYFOLIBIWos  HYombrer
MbyBY s3I0 LGGHMLOL doboFgds.

bo3geggo  Lobgmdgdol 3500353900l BossyoL
Jo8orm®8s sboeoBds 5B3z96s, MMI boowogqddo Y3zgwaty
Jo@oo  9793006mds - Ph-ol  Mom@gbmds  (5,94-5)
sgodboMes  Cyclamen  adzharicum-ob  Bosspol
Lbobxgddo, Galanthus  rizehensis  Stern  0bMEYds
mOAbmwo  603m0gMHdgdom  Yzgsby  doEIM
Boooggdbg - 4,45 %.  ®momgdob gembsoMos gzgws
Lobgmdol  3m3Eo3ool  493MEgEgdol  3500FSE0L
Bososgdo  sBm@ol  dgd33gmds  (0,15-0,23%).  K20-U
990339@mds o6  @osgodboMes Galanthus  alpinus, G
Krasnovii, G. woronowii bossgolb Lobyxgddo. P20s5-ob
439sbyg domoeo 89933300 ™d00 990 b godmombBggzs
Galanthus rizehensis Stern 3m3s300l 605sa0L Lobxo.
330930L RAPD-PCR 5B5¢00Bol dgommol godmygbgdoo
5©0bs, ®md Cyclamen adzharicum s Cyclamen coum-
ol Labgmdol gqbmdgdl Gmeol sGLYdMBL dbmermo 23%-
0560 dbpsgLgds.
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10.

11.

12.

RAPD-PCR ol 85639609335 250ms3cobgl 78% gqbg@o-
39960 dbyoglgds Galanthus rizehensis Stern- ol Jo®orme
5 )OI 3:399s30gdL dmeol, bowem G.krasnowii
Khokh- 1 3Jmbs @sdswo 496930360 dgogligds (35%)
Galanthus L.- ol bbgs bo3gegg Lobgmdgdmsb.

Galanthus woronowii-ol ®gbmGLgdOL 33e930L 89EIRs©
5350930090, HMI 50bodbo Lobgmds  Jmdargmols
9996030350@gBHoL  BIO0GHMG05DY 253039090
75 35 gomoMdbY, bgargshsm®mol Imbogodswo@g@do 195
35 gomomdby, Jgol  IMbogodswo@gddo 1973
RBoOMMOBY. 80565 5F9M0OL BgMHoGMMosby 467 3o
RFoOMMODBY, M55 899Lodsdgds 210 150 000 gyHgddens®bs.
Cyclamen adzharicum -ob dmd39d0L Jodow®o 33wg30L
0900350  390mogm 3 Awo3mbBoo,  OHMIGEmoYeb
009AHOB030M9do 0dbs 3 bogmogMgds: domodowrobols
wogd@Hmbo-m/z =1243.22 [M +Na+H], gozewmdmmdobo m/z
=1099.20[M +Na+H], s @qLYE3ME03wsdgbo- m/z
=1083.28[M + Hl.bomwmen  m6o  bogmoghhgdol
0©96GH0x8030M9ds 33¢g30L 53 §BO3DBY o6 dmbghbo.
Galanthus-ob  Ls33wg3o  Lobgmdgdol  dmed3gdoLogsh
2900mgmz0wo 0dbs 930w JdOL X530, GMIgEdos
d9Lfogwomo 0dbs 6 bogmoghgds, oo dmeol 0gbEo-
33030MgdMo 0dbs 4 5E35¢M0EO:  g30gowsb@Esdobo-
m/z =288.03 [M + H] , 3osb@s80b0- m/z =287.97 [M + H+],
0-9bdgmoE-gowsb@sdobo -m/z =274.06 [M + HJ+ ,
@wo3mMHobo-m/z =332.03 [M+2Na-H]. m6Mo 6ogmoghgdol
000963 0803E0M9ds 3330 53 gBs3bg 396 dmbghbs.
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Introduction

The actuality of the Research: There are different reasons of
destroying herbal species, for example: cultivation of agriculture, herb
collection for decorative and medical purposes, grazing and
infrastructure arrangement.Galanthus L andCyclamen L represent
endangering species of herbaceous plants characterized by medical and
decorative qualities owning the ephemeral nature. Galanthus L and
Cyclamen L species with GPS coordinates of distribution, growth-
development characteristics related to environmental conditions, modern
state of populations and developmental dynamics, the chemical content
of the soil is still unknown, as well as the IUCN conservative
status.According to the enclosure of Convention on International Trade in
Endangered Species of Wild Fauna and Flora, there are 5 species in the
flora of Ajara endangering other plants restricted only to small, local
geographic areas: 1. Galanthus woronowii Losink, 2.G rizehensis Stern,3.G.
krasnovii Khokh, 4. G. apinus Sosn, 5. Cyclamen adzharicum Pobed.
Cyclamen adzharicum pobed-is the local endemic plant (N. Memiadze,
2010) having various status in various literature. According to A.
Dmitrieva (1990), Cyclamen adzharicum pobed is the synonym for C
coum Kusn, C. Coum var. ibericum Kusn. Exact status of the genus has to
be defined through RAPD-PCR method and studied as the endangered
species. Is is worth mentioning that A. Dmitrieva represents G.cilicicusas
the synonym forG.risehensisbut based on the flora of Turkey
(Devis,1982) they represent different species.Taxonomic status of these
species has been confirmed in the aftermath of their detection by the
molecular method.Cyclamen adzharicum pobed- is considered as the
endemic species confined to small areas in Ajara, it has no precise
taxonomic status, moreover, different authors refer to it in different
ways, for instance: According to The plantlist.org Cyclamen adzharicum

Pobed is synonym for C.coumKusn,C.coum var.iericum Kusn. According
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to S. Czerepanov(1995)Cyclamen adzharicum pobed is synonym
forC.coum Mill susp C. caucasicum etc. Acording http://ww-
w.theplantlist.org, and https://www.ipni.org/ C. adzharicum Pobed
is synonym of Cyclamen coum subsp. Caucasicum K.Koch ( O.Schwarz )
In Ajara, Genus Galanthus L. has distrebuted four species: Galanthus
alpinus Sosn , G. Krasnovii khokh, G. rizehensis Stern, Galanthus
woronowii Losink. According the ol ant list of Ajara (Jmurpuesa 1990),
Galanthus  rizehensis Stern, Galanthus cilicicus > Galanthus
glaucescens Khokhr, are synonyms . according to http://ww-
w.theplantlist.org and https://www.ipni.org Galanthus glaucescens
Khokh. is Synonymous with Galanthus rizehensis Stern, Galanthus
cilicicus Baker is an independent species according to S. Cherepanov
(Czerepanov 1995), Galanthus cilicicus Baker is synonymous with
Galanthus glaucescens Khokh.

So, The determination the status of the species Cyclamen
adzharicum Pobed and Galanthus rizehensis Stern by the method of
RAPD-PCR is one of the most actual problems in plant systematics.

Research objectives: Our aim is to study following endangered
species:Cyclamen adzharicum pobed, Galanthus woronowii Losinsk.,
G.rizehensis Stern, G.krasnovii Khokh., G. alpinus Sosn determine their
status, spreading area and mapping (Arc.Gis). Presumed IUCN
conservation status, Plant description was carried out by the following
field research methods: Braun-Blanquet,Transect and Quadratic net
methods. In order to identify species, we have applied morphological and
molecular method (RAPD-PCR) and managed to define the dynamic
status of the genus.

We were tasked to carry out the following things:

» Determination of the presumed IUCN conservation status of the

species under study
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Determine GPS coordinates of target species.

Study  the  populaton  dynamics of  Galanthus  woronowi
Losinsk,G.rizehensis Stern, G. krasnovii khokh, G. alpinus Sosn o
Cyclamen adzharicum pobed.

Carry out ecomorphological analysis of target genus

Study the amount of target species resources

Detect target species based on RAPD-PCR molecular method

Elaborate the target genus protection measurements

Study the target genus phytochemical consistence

Research material and methodology- Following species represent the
object of the study:Galanthus woronowii Losinsk, G.rizehensis Stern, G.
krasnovii Khokh, G. alpinus Sosn ,Cyclamen adzharicum Pobed and also
Cyclamen coum Mill and Galanthus rizehensis Stern,which are spread in
Turkey, Artvin. Field research has been conducted in the gorge of
Chakvistskali and Ajaristskali, on adjacent hills of Kobuleti, Keda,
Erge,Sarfi and Gonio and in different areas within the height of 10-700
metres above the sea. We created a special field form for fieldwork. The
form indicates: Surface and Specific Coverage (%), Estimation by Braun-
Blanquetia Scale, Height, Tier.

The basic methodologies of the research were traditional
route,expedition-excursions,also the methodology of herbarium
collection and its biological treatment. Separate types of herbarium were
collected in the different phases of development according to the
Skvortsov (1977 ) methodology.We used to identify plants by the
means of Adjara ([murpuesa, 1990) and Georgia plant identifiers (1964;
1969) and “ Georgian Flora “(1971-2016 volume .I-XVI),We used to grant
systematic status to plant by using Systematic nomenclature and
comparison of Cherepanov (Yepemamos, 1995) and http://www.t-
heplantlist.org/ We performed phenological observations on the species
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studied by Beideman (Beiizeman 1974) method. We observed population
dynamics by Broun-Blanquet, transect and quadratic methods.

method proposed by Mace and Land (Mase 1991) to determine the
presumed IUCN conservation status of the species under study. We used
the method of Borisov and Schreiter to determine the resources of the
species. In order to carry out genetic study on target species, we have
applied RAPD-PCR method (Gogmen, 2012) using 18 primerswith ten
stems(Operon Technology). It has been chosen based on the literature
source (G6gmen, 2012) . Soil study has been carried out according to:
GOST 26483-85, GOST 26213-91, GOST 26107-84, GOST 26206-91. In
order to detect Alkaloids belonging to Galantamine group compounds,
we have used Waters Acquity UPLC-PDA, MS method.
Basic results of the research: We have examined hypsometric
dissemination regularities of following endangered target species:
Galanthus woronowii ,G.rizehensis, G. Krasnovii khokh, G.alpinus
,Cyclamen adzharicum ; We have studied population dynamics and
singled out target genus DNA by means of RAPD-PCR method and
determined the precise status of target genus; elaborated target genus
protection measurements and we have determined the raw material of
target genus in Ajara floral region; We have studied phytochemical
consistence,population dynamics and soil composition of the target
species.
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.
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Thesis approbation - was carried out at the meeting of the faculty of
Natural Sciences and Healthcare / Department of Bilology, Batumi Shota
Rustaveli State University. (Report N16, July 15, 2019).

Research results represent the basis of the work and were successfully
introduced to the audience on different scientific conferences and
Ssymposiums:

» Students international scientific conference Papers honoring to
the 80" anniversary of  Batumi Shota Rustaveli State
University. Batumi 2015.

» Instruments for Modelling Black Sea River Basins: Research
Proceedings for Guria Region of Georgia. ILMM-BSE Project
ENPI Partner Georgia. International Association CIVITAS
GEORGICA. Batumi 2015

> The 2™ International Symposium on Eurasian Biodiversity,Antalya
2016

> The 3™ International Symposium on Eurasian Biodiversity.
Belarus, Minsk 2017

> Interntional Scientific Conference Future Technologies and
Quiality of Life.Batumi 2017

> International Conference Innovation in Science and Education,
Prague, Czech,2019

Publication: The results of the research are presented in 6 scientific articles and 6
international scientific conferences. 3 of them are found by google scholar,
one of them by Web of Science

Scientific Novelity of the Research : Population dynamics, mapping of
spreading areas of endangered species such as: Cyclamen adzharicum
Pobed, Galanthus woronowii Losinsk, G.rizehensis Stern, G. krasnovii
Khokh, G. alpinus Sosn has been done for the first time. Also identify
approximate IUCN conservation status, By means of RAPD-PCR method

we managed to differentiate between common and distinguished
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characteristics of target species on molecular level in line with their
population area and population dynamics.What is more, application of
the molecular biology newest methods has greatly contributed to the
development of country’s biodiversity.

Structure and content of the thesis: Thesis consists of 135 printed pages,
deals with introduction, 9 chapters, 7 sub-chapters, conclusions, 115
references. Also, 11 tables, 30 photos, 3 maps are attached to the thesis.
Review of the literature- Thesis deals with thebrief physical-geographical
characterization of Ajara floral region, Ajara flora review, botanical
description of target species,economic significance of spreading areas,

challenges related to target species.

Experimental part
Chapter 1. Bioecology, population development dynamics
and spreading of target species
1.1 Bioecology and population development dynamics of

Cyclamen adzharicum Pobed in Ajara.

Cyclamen adzharicum Pobed is local endemic, perennial, herbaceous
genus in Ajara, used for decorative and medical purposes.

Its study is of extreme importance in order todefinefluorogenesis
ways in Ajara.Due to its excessive picking, spreading area of the genus
significantly decreases. Spreading ecotypes are woods covered with
beech, chestnut, oak and pine trees. It grows at the borders of the wood,
in shrubs, on humid slopes, rocks,gritstones. As for location, they are
found on 40-728m above the seain: Chaisubani, Bobokvati, Dagva, Erge,
Gonio, Sarfi, Makho, Khelvachauri, Kapandibi, Acharistskali,
KibeMakhuntseti, MtsvaneKontskhi, Tsikhisdziri, Chakvi, Keda,
Shuakhevi, Khulo village Almemde. GPS coordinates: Chaisubani 44m
above the sea N 41942°26.38E41°46’53.6, Bobokvati 46 m above thesea N
41945894 E 041°48’125’, Erge 61lm above the sea, N 41034’9.49E
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41°40°39.88, Dagva 64m above the sea. N41°45’691° E 041°48’457,
Tsikhisdziri 65m above the sea, N 41°46’°2.98 E 41945°13.22, Khala 100m
above the sea N 41942°24.13E 41°47°44.69., Makhuntseti 174m above the
sea N41°3420.88E 41°52'2.58., Khokhna 174m above the sea N
41935’11.18E 41°53’25.18, Daba Shuakhevi 228m above the sea N 4193772
E 41°58°19.79., Chakvistavi 308m above the sea N 41°40°40.75 E
41952’8.57., Kuchula 361m above the sea N 41935’18.64 E 41957°12.29.,
Merisi 489m above the sea N 41034°45.75 E 41°59°31.43., Alme 728 m
above the sea N 41°37.695°E042°17.838.

In order to study environmental influences on seasonal
development rhythm of Cyclamen adzharicum Pobed in 2016-2018 for
phenological observation, we opted populations in village Khala on the
north exposition slope 100m above the sea N 41°42°24.13 E 41°47°44.69
and in village Erge on the south-west exposition slope 61m above the sea
N 419349.49 E 41°40°39.88. According to Table#1, Cyclamen L starts its
vegetation 5-10 days earlier in village Erge on 61m above the sea than in
village Khala.

Winter and Spring of 2016 wasrelatively cold and humid and
winter and spring of 2018 was relatively warm without any snow.
Absolute minimum temperature in the first decade of January was -4-7°
C, snow cover 50-6 °C, average temperature in January-February 2017-
2018 + 6 + 8 °C, March-April + 12 + 15 °C, May-June +16+ 20 °C,
precipitation 60-80mm, Exactly in this period Cyclamen alters its
phenological phases, starts vegetation in the last decade of November and
finishes in the third decade of January. As for flowering, it takes place
from the second decade to the end of March, at the beginning of April
genus yields its fruits and is in the phase of fertility during the whole
month. In the first decade of May fruits start seed dissemination, in the

third decade till june plant dries out and goes into relaxation period.
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Table 1.
Phenological observation results of Cyclamen adzharicum Pobed in 2016-2018

q Vegetation Flowering Fertility Rapidity The end of
.E 3 vegetation
2 1|3
8 g 8 w w o w o w w
& g £ £ £ g g £ g
- e | : g | : ? e |3
& B 22 |2 ® 2 |2 ? 2 % | %
& o -] = m m = -] m = m m
100 Khal | 25.1 5.01 10.01 20.03 504 | 31.04 1.05 15.05 25.0 15.0
a 1 5 6
2016 61 Erge | 20.1 25.1 5.01 25.03 1.04 25.04 30.04 15.05 30.0 10.0
1 2 5 6
100 Khal | 25.1 2,01 17.01 20.03 100 | 25.04 5.05 20.05 25.0 10.0
2017 a 1 4 504 | 6
61 Erge | 20.1 25.1 17.01 25.03 15.0 15.04 25.04 20.05 30.0 15.0
1 2 4 5 6
2018 100 Khal | 25.1 270 | 5.01 29.03 104 | 505 5.05 20.05 30.0 10.0
a 1 1 5 6
61 Erge | 10.1 170 | 2312 28.03 30.0 1.05 10.05 15.05 200 | 5.06
15.1 1 3 5
1

1.2 Characteristics of Cyclamen adzharicum Pobed population dynamics

We have conducted research on quantity, density and dynamics of
different species in Cyclamen adzharicum pobed population in2016-2018
by means of transect, quadratic net and Braun-Blanquet methods.Target
objects were located in village Khala 100m above the seaN 41°42°24.13 E
41°47°44.69, in village Erge 61m above the sea N 419349.49 E
41°40’39.88, in village Sarfi 61m above the sea N 41°31'18.03 E
41932’59.14, all in all, 10m2 (ImX 1m) were designated to each object.
Cyclamen genus quantity in each square meter on both objects was 43-
47. There was negligible change of Cyclamen genus quantity in 2016-
2018. Also, it is worth mentioning that one and the same species in
Cyclamen population on both objects increase in different quantities,this
peculiarity can be taken into consideration in case of their

implementation in the culture. Results are given in Table #2.
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Table 2.
Coexisting species of Cyclamen adzharicum Pobed population

Genus Khala Erge Sarpi

Cyclamen adzharicum pobed + + +
Primula sibtorfii + ¥ _
Duchesnea indica (Andr.) Focke, + - -
Vinca minor + + +
Poa bulbosa L + - _
Artemisia vulgaris + - _
Hedera helix L - - 4
Hedera colchica L _ + B
Symphatum ibericum Stev + + +
Microstegium vimineum + - +
Urtica dioica + - +
Ornitogalum woronowii Krasch + + +
Marshantia polymopha L + - +
Convolvulus arvensis L + + _
Senecio loterii + + 4
Phyllitis scolopendrium + + +
Ficcaria popovii A. Khokhr + + +
Cicerbita pontica + - _
Helleborus caucasicus +
Microstegium imberbe (Nees.ex Steud) + + +
Tzvel

Comellina comunis L + + 4
Stelaria media (L) Vill + " +

Determination of approximate JUCN conservation status of Cyclamen
adzharicum Pobed in Adjara: Cyclamen adzharicum Pobed individuals in
the study populations in 2016-2018 were 45-50in each quadrat net. At
the end of each year of observation, the number of individuals in each
quadrant increased by 5 + _0.1, that makes I[UCN recommendations in

line with Lr's low risk-dependent conservation-CD.

56



1.3 Reproduction of Cyclamen adzharicum Pobed : Reproduction of
Cyclamen adzharicum Pobed takes place through seeds in Ajara.Seeds
taken from fruits after dissemination in June, were seeded in Petri Dish,
soil and conatiners.Seed cropping up amounted 50% .Seeds were dried
and kept for 7 months.. In the aftermath of 3-4 years, germinated seed

morph into generative phase.

1.4 Soil Study: We have studied soil consistence of Cyclamen adzharicum
Pobed spreading areas, particularly:organic peculiarities of PH,
consistence of organic compunds, nitrogen, phosphorus and
potassium.In all target habitats of species PH amounted organic substance
general consistence 4,07- 3,02, nitrogen 0,22-0,18,existence of P20s - 119-
321, K20 was not detected. 5,94-5. (GOST 26483-1985, GOST 26213-
1991, GOST 26107-1984, GOST 26206-1991)

1.5. Ex situ conservation of Cyclamen adzharicum Pobed :Cyclamen
adzharicum Pobed is spread on every protected area of Ajara, in order to
carry out extra protection of the genus it should be implemented in the
culture. We sowed its seeds in open soil in partially shadowed, dry slope
(in tangerine plantation),soil was cultivated, loosened, cleaned out of
weeds and we put 2cm depth seed bed and tubers there. Experiment was
carried out in 2 ways: First, we planted tubers taken from natural habitats
distanced from each other by 5cm, as for the rows, they were distanced
by 10 cm. In spring of the first year we got 90% of plants, in the second
year we got 60% and in the third year we got 50% of plant. Part of tubers
became wrinkled and rotten. As for the second way, tubers were
processed by “B 58” solution. In the second way of the experiment, result
was improved by 10%. Pests such as Aphids, Thrips and Acari were

detected on tubers.
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1.6. Genetic study results of Cyclamen adzharicum Pobed and Cyclamen
coum Mill

Due to the purpose of our dissertation, one of the main objectives of
our study was to compare the Cyclamen adzharicum Pobed and the
Cyclamen coum Mill genome ,spread across the Turkish territory by
RAPD-PCR method. As a result of our observation, Cyclamen adzharicum
pobed andC. coum Mill differ morphologically. By means of RAPD-PCR
decanucleodite primers we have tried to find this differenceon the
genetic level (Williams, 1990). (Tab. 3)

Table 3.
Information about test samples

# | Test species Samples collected area Samples data

1 | Cyclamen adzharicum | v. Tsikhisdziri, Adjara March 2018

2 | Cyclamen adzharicum | v. Khala, Adjara March 2018
3 | Cyclamen adzharicum | v. Chaisubani, Adjara March 2018
4 | C.coum Artvin, Turkey April 2018

The RAPD-PCR method was performed with 18 ten-base primers
(Operon Technology) selected on the basis of literature data (Gogmen,
2012). The PCR reaction used was already mixed (Pure Taq Ready — To —
Go PCR Beads) in a Termo 412 Thermo cycler. Each reaction was
performed in a 25 pl volume containing: 20 - 40 ng/ul DNA, 2.5 mM
MgCl2, and 0.2 mM each dANTP, 1 pM primer, 0.2 U Taq DNA
polymerase, PCR buffer and sterile distilled water.
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Table 4.
The names of Primers used in this study

# | primers sequence # Primers sequence

5'.3' 5'..3'
1| OPA-2 TGCCGAGCTG 10 OPI-2 GGAGGAGAGG
2 | OPB-4 GGACTGGAGT 11 OPI-7 CAGCGACAAG
3 | OPC-9 CTCACCGTCC 12 OPJ-2 CCCGTTGGGA
4| OPE-2 GGTGCGGGAA 13 OPK-6 CACCTTTCCC
5 | OPF-1 ACGGATCCTG 14 OPK-7 AGCGAGCAAG
6 | OPF-10 GGAAGCTTGG 15 OPL-6 GAGGGAAGAG
7 | OPG-3 GAGCCCTCCA 16 OPM-7 CCGTGACTCA
8 | OPG-10 | AGGGCCGTCT 17 OPP-8 ACATCGCCCA
9 | OPH-3 AGACGTCCAC 18 OPQ-1 GGGACGATGG

Data analysis: Cluster analysis was based on similarity matrices using the
unweighted pair group method analysis (UPGMA) program in the
software package MVSP (Version 3.1). The Jaccard coefficient was used
for dendrogram construction.

As a result of the conducted researches it was revealed that 65
RAPD-markers were selected from 150 to 1500 BP in length. The
number of the amplified fragments DNA varied depending on the primer
from 6 (OPA-2) to 11 (OPB-4). The obtained data were presented in the
form of a binary matrix to study the quantification of the polymorphism
degree of the species, which the presence of the component was
designated as 1, the absence - as 0. Based on this matrix, a similarity
matrix was calculated of the species using the Jaccard coefficient. We
carried out a hierarchical cluster analysis (UPGMA) and have

constructed a dendrogram (Pic.3)
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Pic. 3. UPGMA diagram based on Jaccard’s Coefficient of

An analysis of the dendrogram showed that the analyzed genotypes
were divided into two classes. In the first case were the three were of C.
adzharicum, wherease C. coum - belonged to the second cluster. From
the dendrogram, it is evident that there is the law of the variability
between the types of C. adzharicum Pobed which means that there are
no genetic polymorphism between these three populations. However,
there is the law similarity between C. adzharicum Pobed and C. Coum
Mill . However, the variability between C. adzharicum Pobed and C.
coum Mill species is 33.3% .

1.7. Phytochemical study results of Cyclamen adzharicum and Cyclamen

coum

Phytochemical research on leaves, flowers and tubers of Cyclamen
adzharicum pobed and Cyclamen coum Mill has been conducted in
Western Georgian Regional Center of Chromatograhy close to Batumi
Shota Rustaveli State University, which was led by professor A. Kalandia.
In order to study saponin consistence dynamics in leaves, flowers and
tubers, we have applied the weight method in the following way: 20-20

separated raw materials are put inflask, 40ml methanol is added to it and
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is kept in this condition during one day. Afterwards, it is pressed in
backflow condenser in hot water bath by threefold constant
stirring.Pressed mass is dried on porcelain cup (weighed beforehand) till
constant weight. By means of gained results we can calculate extract
productivity from raw tubers as well as by dry material calculation.
Substance 1 m/z =1243.22 [M +Na+H]+retention time on chromatogram
186.821-6.835 minute,absorbance maximum on ultraviolet ray 221 nm is
found in every species.According to chromatographic characteristics,
literature and mass basis showings, we have identified it as
Mirabilinlactone (Positive FABMS: m/z= 1243 [M +Na].

Substance 2 m/z =1099.20[M +Na+H]+retention time on chromatogram
is7.596-7.607 minute, absorbance maximum on ultraviolet ray214.9 nm is
found in every species.According to chromatographic characteristics,
literature and mass basis showings, we have identified it asCyclacoumin,
FABMS: m/z =1099[M +Na].

As a result of biochemical study conducted on 2 Cyclamen species,
we can conclude that Miribilin lactoneis largest in amount in C.coum
Mill 2451 mg/kg than in C. adzharicum pobed , however cyclacoumin
C.coum Mill -40.04 mg/kg.

Chapter 2. Spread of Galanthus L genus species, Bioecology, Population

development dynamics, Reprodcution

2.1 Galanthus L genus in Ajara floral region is represented in 4
species: Galanthus alpinus S0sn, Galanthus woronovii Losinsk , Galanthus
krasnovii Khokh,Galanthus rizehensis Stern. Galanthus alpinus Sosn is
synonym for Galanthus caucasicus (Baker) Grossh.(the plant.list.)target
population was located in Keda municipality village-Pirveli Maisi on
187m above the seaGPS N 41°35’°12.33.declination 132°, roadside south

exposition slope, gritstone ecotype. (Pic.6).
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Pic. 2 . Galanthus alpinus Sosn spreading area
Observation results are given in Table#5

Table 5.
Galanthus alpinus Sosn phenological observation results in2016-2018
Vegetation Flowering Fertility Scattering of The end of
seeds vegetation
k: .5 a0 a0 o0 o0
38| £ = g ] o0
S5 e |l |: el e |E |
v 2 7 st B0 ! ‘&b =] "8 st o5 |
Ee| 2 5 ] g ] g 2 5 ] 5
2016 | 25.01 | 20.02 | 30.02 | 20.03 | 5.04 30.05 | 7.06 10.06 | 25.06 | 5.07

15.06 | 20.06 | 30.06

=
o
[N

2017 | 25.12 | 20.01 25.01 | 20.03 | 10.04 | 25.05

5.06 10.06 | 12.06 | 30.06

2018 | 25.12 | 2701 | 501 | 29.03 | 1.04 | 505
Researches took place from 2016 to 2018, winter and spring of 2016
was characterized by cold snowy weather, as for 2017 and 2018 winter
and spring, it was characterized by warm and snowless weather, The
average temperature in November-January varied between + 7 + 10 °C,
precipitation 30-50 mm, without snow cover change of Galanthus
alpinus Sosn phenological phases in these conditions takes place in the
following way: In 2018, it starts vegetation in the last decade of winter
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and finishes in the third decade of January. Flowering takes place in the
end of January and lasts till the end of March. At the beginning of April,
genus starts fruit yielding, during the whole April and May plant remains
in fruitfulness phase, seed dissemination of fruits start from the first
decade of January and take place till the end of June. From the end of
June plant dries up and morphs into relaxation condition. Second half of
June is optimal time for Galanthus alpinus Soshseed collection from

natural habitat.

2.2 Galanthus alpinus Sosn features of Population dynamics :Also, by
means of Transect, Quadratic net and Braun-Blanquet methodswe
conducted percantage reasearch on number and coverage of different
species in Galanthus alpinus Sosnpopulation in 2016-2018.In order to
conduct the experimentwe took 10m2 (1mxlm). In the period of
observation there were 30-35 individuals of species in each square meter.
In 2016-2018 number of individuals increased for 5-8 times. Coexisting
species and interaction frequency coefficient in population is indicated

based on Braun-Blanquet abundance-coverage scale (Table.6).

Table 6.

Coexisting species of Galanthus alpinus Sosn population

Types of popularity are covered by the

Genus Brown-Blanket coefficient.

Galanthus alpinus Sosn 3
Cyclamen adzharicum pobed 1
Poa bulbosa 1
Sympatum ibericum 1
Helleborus caucasicus +
Doronicum orientalis +
Dentaria quinquefolia Bieb 1
Dushesnea indica 1
Vinca minor L +
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Stellaria media (L.) Vill. +

Primula sibthorpii Hoffmans +
Aristrochia pontica 1
Viola arvensis Murray +
Calistegia sepium +
Ranunculus bulbosus subsp. aleae (Willk.)  Rouy & | +
Foucaud

Smilax excellsa L +
Hedera helix +

Melandrium balansae Boiss

Rubus fruticosus T
Hedera colchica T
Sambucus ebulus L T
. . T

Sedum caucasicum (Grossh.) Boriss.
Pteris cretica L T
3

Carpinus caucasica Grossh

As Table #6 demonsrates, species of Galanthus alpinus Sosnpopulation are
characterized by shallow spreading type. Four species are characterized
by 25-50% coverage: Galanthus alpinus Sosn , Cyclamen adzharicum
Pobed , Po abulbosa, Symphitum ibericum. Seven species are
characterized by 5-25% coverage:Helleborus caucasicus, Doronicum
orientalis,Dentaria quinquefolia Bieb,Dushesnea indica, Vinca minor L,
Stellaria media, Primula sibthorpii Hoffm, as for the rest species, their

coverage is only 1-01%.

2.3 Galanthus alpinus Sosn reproduction peculiarities: Vegetative
reproduction of Galanthus alpinus Sosn in nature takes placeby means of
bulbs and seeds. Seeds were taken from fruits in the aftermanth of
dissemination at the beginning of June and were seeded in Petri Dish,
soil and containers. Germinating process was began but terminated later

on. Afterwards, their stratification was carried out in the condenser and
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germination number reached 30-40%. Seeds were dried and kept during
7 months. 40% of the sown seeds sprouted. As a result of storage, seed
germination decreases by 20%. 2 years later it will enter the generative

phase.

2.4  Determination of approximate IUCN conservation status of
Galanthus alpinus Sosn : In the 2016-2018 study population, the number
of Galanthus alpinus Sosn individuals in each quadrant was 30 + 5 units.
At the end of each year of observation, the number of individuals in each
quadrant was increased by 5 + 1 individuals, consistent with IUCN

recommendations for Lr low risk, depend on conservation-CD status.

2.5 Galanthus alpinus Sosn Soil study: We have studied soil consist-
ence of Galanthus alpinus Sosn spreading areas, particularly: organic
peculiarities of PH, consistence of organic compunds, nitrogen,
phosphorus and potassium.In all target habitats of species PH amounted
organic substance general consistence 3.26%, PH - 4,72- 3,02, nitrogen
0.16

2.6 protection measurements: of G. alpinus Sosn: We found only one
habitat of G. alpinus Sosn in the village of 1% May, at the bottom of the
Khokhna ridge on the left slope of the motorway. The species does not
grow in any of the Adjara Protected Areas, based on our research, we
recommend to carry out the conservation of those natural habitats to
prevent the reduction of their spreading areas.

Chapter 2. Spreading of Galanthus woronowii Losinsk species,

Bioecology, Population development dynamics, Reproduction.

2.2 Galanthus woronowii Losinsk target population grows in lower and
middle zone of mountain,broadleaf forests, humid, shadowed places,

river gorges. We have studied populations in village Chaisubani N
41°41°20.61,E 41°46°33.67;Erge N 41°34'9.49, E 41°40°39.88; Tsikhisdziri
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N 41°45°52.79,E 41°45’16.68;Makhinjauri N 41941°21.56, E 41°42’54.93;

Kvariati

N 41933'8.16,

E  41°33°52.49;Sarfi

N 41931°18.03,

E

41932°59.14;65d30 N 41042°35.86, E 41°43'40.54; Bobokvati N 41°45.894,

E041°48°125 Chakhati
41941°21.41,E  41°43°33.17; Chakvistavi
13.Results are given in the table -7

41°48°8.65, E041956°26.13Sakhalvasho N

N 41°40°29.99,E 41052’32.

Table 7.

Galanthus woronowii Losinsk phenological observation results in 2016-2018

Veger area Fertility Scattering of seeds The end of vegetation
ation g . 254 82
5 g | beam 3 SR
5E| mne
: g ® ] = = <
2 g iy & 5 g g &
2 ki 2 2 2
305 Chais 30.12.01- 1005 5.02- 2002- 9.03- 16.03- 15.05- 30.12.01 1005 15.05
ubani 1501 1505 15.02 27.02 1403 25.03 23.05 15.01 15.05 -
216 23.05
61 Sarpi | 27.12-501 1005 5.01- 2901- 2204 | 5051203 12.05- 2712501 1005 1005
15.05 3101 5.02 - 2005 15.05 -
29.04 2105
305 Chais 10-01 2004 2501 502 7.03- 1403 1042004 10-01 2004 3051
2017 ubani 17-01 15.05 31.01 28.02 1403 30.03 17-01 15.05 5.05
61 Sapi | 2712501 | 1051505 1201- 20011 103 | 9032503 28.03- 2712501 | 1051505 | 2052
2001 00 7.03 25.04 0.05
2018 305 Chais 5-10.01 15.04- 12-18.01 20- 27.01 20.02- 1.04-25.04 5-10.01 15.04- 28.04
ubani 1005 25.01 - 25.03 1005 -
15.02 14.05
61 Sarpi 30.12- 20-04- 12.01- 15.01- 10.02 28.02- 25.03-5.04 30.12- 20-04- 29.04
1101 30.04 1002 25.01 - 20,03 1101 30.04 -
15.02 15.05

Researches were conducted in 2016-2018, winter and spring of 2016 was

characterizied by cold and snowy weather, as for winter and spring of

2017/2018, it was characterized by warm, snowless weather. In these

conditions, phenological phase change of Galanthus woronowii Losinsk

takes place in the following way: In 2018, genus starts vegetation in the

last decade of December and finishes in the third decade of January.

Flowering starts at the beginning of January and lasts till the end of

March. Fruit yielding takes place at the beginning of April and the plant

remains in fruitfulness condition during the whole month, seed

dissemination starts in the first decade of May and takes place till the end

of month. From the first decade of June plant dries up and morphs into

relaxation period. First part of May is the optimal time for Galanthus
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woronowii Losinskseed collection from natural habitat. Target genus
phenophase change in 2016-2017 took place in approximately similar

periods.

3.2 Characteristics of population dynamics of Galanthus woronowii
Losinsk: Percentage research on number and coverage of different
species in Galanthus woronowii Losinsk population was conducted in
2016-2018 by means of Transect, Quadratic Net and Braun-Blanquet
methods.We took 10m2 (Imxlm) for experiment on each object. In
observation period there were 55-58 genus individuals in each square.
Number of genus individuals increased for 5-8 times in2016-2018.
Coexisting species in population and their interaction frequency is

indicated based on Braun-blanquet abundance-coverage scale(Table.8).

Table 8.
Galanthus woronowii Losinsk coexisting species according to Braun-Blanquet method
Scale
Genus - - T
vegetation | Flowering | Rapidity The end
ofvegetati
on

Galanthus woronowii Losinsk 5 5 -
Preridium tauricum(Presl.) Krecz. - - 3 5
Ornitogalum woronowii Krasch. - - 3 -
Convolvulus arvensis L - - 1 -

Dentaria quinquefolia M. Bieb - - 2 -

Ficaria popovii A. khokhr. - - + -

Poa bulbosa L. ssp.vivipara - - 1 -

(Koel. )Arcang.

Sambucus ebulus - - 2 -
Lysimachia japonica - - r -

Mnium stellar - - + -
Duchesnea indica(Jacks.) Focke - - 1 -
Corydalis caucasicaDC. - - 1 -
Stellariamedia (L.) Vill. - 1 -
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As the table #7 demonstrates, Galanthus woronowii Losinsk population is
characterized by tight spreading fashion. During the fertility period 30-
40% of the study area covers following species: Ornitogalum woronowii
Krasch, Dentaria quinquefolia Bieb,Pteridium tauricum . 25-50%
coverage is typical for 2 species: Sambucus ebulus, Dentaria quinquefolia
Bieb, 5-25% coverage is typical for 4 species: Duchesnea iaindica (Andr.)
Focke,Corydalis solida,Stelaria media (L) Vill. Poa bulbosa L. ssp.vivipara
(Koel.)Arcang.Convolvulus arvensis L and the rest genus coverage

amounts only 1-01%.

3.3 Galanthus woronowii Losinsk reproduction peculiarities: Vegetative
reproduction of Galanthus woronowii Losinsk in nature takes place by
bulbs and seeds.

Seeds were taken from fruits in June and were seeded on Petri Dish, soil
and containers. Seed germination was started but terminated later on.
Afterwards, we carried out stratification in the condenser, number of
cropping up reached 52%. 4 years later, the plant has entered the
generation phase. Seeds lose their ability to emerge after 3 months of

storage.

3.4 Determination of approximate IUCN conservation status of
Galanthus woronowii Losinsk : The number of individuals in each
quadrant in the study population for 2016-2018 was 905 in each
quadrant. At the end of each year of observation, the number of idioms
in each quadrant was increased by 10 + 2, which is in accordance with

TUCN recommendations Lr Low Risk-Dependent on Conservation-CD

3.5 We have studied Chemical consistence of Galanthus woronowii
Losinsk soil in spreading habitats, percentage consistence of PH,
Nitrogen, Phosphorus and Potassium. In target habitat PHamounted 4,06
PH, organic sunstances amounted2.73 %, Nitrogen 0,15 %, P20s -
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100mln?, K20 25 mln.(GOST 26483-1985, GOST 26213-1991, GOST
26107-1984, GOST 26206-1991)

3.6 Galanthus woronowii Losinsk protection measurements: Galanthus
woronowii Losinsk populations are preserved in Mtirala National Park,
Machakhela National Park and Kintrich State Reserve. Georgia annually
purchases Galanthus woronowii Losinsk bulbs and exports them through
Turkey to Europe by state-licensed organizations. Therefore, new plant
protection measures need to be developed. One way to protect the plant
is to introduce it into culture and cultivate a plantation. By us in the
village Chisuban, we have prepared 20-25 cm depth in mandarin
plantations and planted bulbs at 5 cm depth, 20 cm between rows. 90%
of the bulbs sprouted in the spring and vegetation began.

Chapter 4 .Spreading of Galanthus rizhensis Stern, bioecology,

Population development dynamics, Reproduction.

4.1 Galanthus rizehensis Stern. Dissemination, bioecology Galanthus
rizhensis Sternis spread in damp coast woods with high humidity,bright,
woodside grit-stone habitats. Galanthus rizehensis Stern population is
found with Galanthus woronowii Losinsk population and is restricted to
small area. We found its populations in village Chaisubani, (GPS N
41°41°20.99 E 41°46’'37.94 H 295), KabandibiGPS N 41°42°35.86 E
41°43°40.54 H 57, Daba Chakvi (GPS N 41935'12.33 E 41°53°26.33 H
169).Daba Chakvi is already well-known as the habitat forGalanthus
rizhensis Sternbut Kabandibi and Chaisubani were identified by us for

the first time. ( Map1)
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Map 1. Galanthus rizehensis Stern spreading in Ajara

Table 9.
Galanthus rizehensis Stern phenological observation results in2016-2018
Vegetation Tlowering Scattering of seeds
Beginning ending <~ 8 -
£ k4 E
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§ £ 3 £ 3 £ 3 £ 3 2
= 2 5 B H e H 3 g ?
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251 Chais 18.01 10.05 12.02 9.03- 15.03 18.01 10.05 12.02
2016 ubani - - - 15.03 - - - -
27.01 16.05 19.02 25.03 27.01 16.05 19.02
40 Chak 5.01- 20.04 5.02- 13.02 12.03 - o 5.01- 20.04 5.02-
vi 11.01 - 10.02 20.02 - 11.01 - 10.02
29.04 20.03 29.04
251 Chais 7.01 10.04 5.01- 20.01 15.02 o 7.01 10.04 5.01-
2017 ubani 13.01 - 20.01 5.02 - 13.01 - 20.01
15.04 21.02 15.04
40 Chak 2.01- 15.04 5.01- 20.01 15.02 2.01- 15.04 5.01-
vi 10.01 - 20.01 5.02 - 10.01 - 20.01
25.04 21.02 25.04
251 Chais 5.01 25.04 15.01 20.01 10.02 5.01 25.04 15.01
2018 ubani 12.01 -1.05 - - - 12.01 -1.05 -
31.01 25.01 25.02 3101
40 Chak 3.01- 15.04 15.01 18.01 6.02- 3.01- 15.04 15.01
vi 12.01 - - - 20.02 12.01 - -
27.04 31.01 25.01 27.04 3101

Researches were conducted in 2016-2018, winter and spring of 2016 was
characterized by cold and snowy weather, as for winter and spring of
2017-2018, it was characterized by snowless and warm weather, in these

conditions, phenological phase change of Galanthus rizehensis Sterntakes
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place in the following way: In 2018, genus starts vegetation in the first
decade of January and finishes in April. Flowering takes place in the
third decade of January and lasts till the end of February. Fruit yielding
starts at the beginning of March and plant remains in fruitfulness
condition during the whole month, in the first part of April plant fruits
become rotten and do not develop seeds.Plant finishes vegetation in May
and bulbs morph into relaxation period. Phenophase change of target

genus in 2016-17 took place in approximately one and the same periods.

4.2. Developmental dynamics of Galanthus rizehensis Stern populations
:We have conducted percentage research on number and coverage of
different species of Galanthus rizehensis Stern population in 2016-2018by
means of Transect, Quadratic Net and Braun-Blanquetmethods. We took
10m2 (Imxlm) for experiment on each object. In the period of
observation there were 45-52 genus individuals in each square. Genus
individual number increased for 1-2 times in 2016-2018, so, no
population growth took place at this time. Coexisting species in
population and interaction frequency coefficient is indicated based on

Braun-Blanquet abundance-coverage scale. (Table.-10)
Table 10.
Coexisting species in populationof G. rizhensis Stern2016-2018

Genus Scale
vegetation Flowering fertility The end of
vegetation
Galanthus rizehensis Stern. 3 3 3 _
Galanthus woronowii Losinsk 1 1 1 +
Ficaria popovii A. khokhr. 1 1 1 _
Artemisia vulgaris L. 1 1 1 5
Dentaria quinquefolia M.Bieb - + + _
Sambucus ebulus L. - - + +
Stellaria media (L.) Vill. + + + _

71




Urtica dioica L. - + +

Sympytum ibericum Stev. - T ¥ +
Duchesneaindica (Jacks.) Focke - + + +
Corydalis caucasica DC. - + + _

Arum albispathum Steven ex ) * * *
Ledeb

Ornitogalum woronowii Krasch. 4 + + B
Convolvulus arvensis L - + + +

Poa trivialis L. - + + ¥

As table #10 demonstrates, Galanthus rizehensis Stern is characterized by
shallow spreading fashion. It covers 30-40 % of spreading area. Which
corresponds to the Brown-Blanket scale coefficient 3, Galanthus
woronowii Losinsk and Ficaria popoviiA. Khokhr covers 23%, which
corresponds to the Brown-Blanket scale coefficient 2, Artemisia vulgaris
L. covers 2-4% during vegetation, flowering and fertility, after the
vegetation coveres 85-90% of the population. The other species
Dentaria quinquefolia M.Bieb., Sambucus ebulus L., Ornitogalum
woronowii Krasch.,Dentaria quinquefolia Bieb.,Duchesnea  indica
(Jacks.) Focke.,Stellaria media (L.) Vill., Corydalis caucasica DC.,Arum
albispathum Steven ex Ledeb.,Poa trivialis L., Convolvulus arvensis L
cover 0,5-0,7% .

4.3 Determination of approximate IUCN conservation status of
Galanthus rizehensis Sterm: Galanthus rizehensis Stern number of
individuals in each quadrant for 2016-2018 was 30 + 5 units. At the end
of each year of observation, the number of individuals in each quadrant
increased by 5 + 2 individuals, which is consistent with the IUCN
recommendation on the status Lr low risk, depending on conservation-
CD.
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4.4 Galanthus rizehensis Stern reproduction peculiarities: Vegetative
reproduction of Galanthus rizehensis Stern in nature takes place by bulbs

and seeds. Due to Ajara climate, plant develops seedless fruits.

4.5 ‘We have studied Soil chemical consistence of Galanthus rizehensis
Stern in its spreading habitat, in particular, percentage value of PH,
organic substances, nitrogen, phosphorus and potassium.In target habitat
PH amounted 3.83PH, organic substances amounted 4.45%, nitrogen
0,23 %, P20s - 490mln?, K20 - 12. 25miIn.(GOST 26483-1985, GOST
26213-1991, GOST 26107-1984, GOST 26206-1991)

4.6 Galanthus rizehensis Stern protection measurements:We have
studied 3 habitats of Galanthus rizehensis Stern 40m above the sea
reaching the wood zone. Due to its excessive bulb collection and export,
this population is under anthropogenic pressure. As Galanthus rizehensis
Stern is found with Galanthus woronowii Losinsk its bulbs are collectedin
parallel with Galanthus woronowii Losinsk bulbs,resulting in extreme

reduction of Galanthus rizehensis Stern spreading area.

Chapter 5. Spreading of Galanthus krasnovii Khokh species,

Bioecology and Reproduction.

Galanthus krasnovii Khokhr population grows in lower and middle zone
of mountain, target population grows in lower and middle zone of
mountain,grows, humus-rich ,shadowed places, river gorges. We have
studied one populations in village Chalati , E 4290'51.499, N 41°33°38, 740

m from sea level .(map-2)
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map.2 distribution map of G. krasnovii khokh. In Chalati

The distribution habitat of Galanthus krasnovii Khokh is the highest
among the studied species- 740 m. Absolute minimum temperature at the
study site in the first decade of January 2016 was -4 -6, precipitation is
120 mm, The habitat of the study populations was covered with snow in
January-February, Accordingly, the vegetation began only in early
March and continued until the third decade of March, Flowering began
in late March and continued for 1 month until the end of April, By the
end of May, the study species have moved to the fertility phase, which
continued for 1 month, From early June the fruits of H. G.Krasnovii
Khokh are opened and the process of seed dispersal begins, which lasts
for 2 weeks, From the second half of June the leaves turn yellow and dry,
the plant shifts to a state of dryness. The temperature and precipitation
patterns of 2017-18 did not differ significantly, Consequently the periods
of the phenological phases of the G. Krasnovii khokh whale coincided.
The species began vegetation in the second decade of February and
continued until the third decade of March. From the beginning of April
the species begins to fertilize, throughout April and May the plant is in
the fertility phase, From the first decade of June the fruits begin to scatter
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the seeds, which last until the end of June, From June to the third decade
the leaves turn yellow and dry. The plant enters the flowering phase.
Optimal time to collect G.krasnovii khokh seeds from Natural location is

first and second decade of June.

5.2 Galanthus krasnovii Khokhr Population development dynamics :
Percentage research on number and coverage of different species in
Galanthus krasnovii Khokh population was conducted in 2016-2018 by
means of Transect, Quadratic Net and Braun-Blanquet methods.We took
10m2 (Imxlm) for experiment on each object. In observation period
there were 30-34 genus individuals in each square. Number of genus
individuals increased for 4-6 times in 2016-2018. Coexisting species in
population and their interaction frequency is indicated based on Braun-

blanquet abundance-coverage scale(Table.11).

Table 11.
Galanthus krasnovii khokhr coexisting species according to Braun-Blanquet method

Types of popularity are covered by

Genus the Brown-Blanket coefficient.

Galanthus Krasnovii Khokhr 3
Galanthus woronowii Losinsk 3
Pteridium tauricum V.I. Krecz. 3
Coridalis caucasica +
Poa bulbosa L. ssp.vivipara 2
(Koel.)Arcang.

Stelaria media 3
cardamine hirsute 1
alnus barbata L 2
Rubus fructicosus 3
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Asplenium adiatum-nigrum +
melandrium balance +
Symphatum ibericum 1
hedera chelix L 1

As the table # 11 demonstrates, Galanthus krasnovii khokhr population
isnot characterized by tight spreading fashion. 75% coverage is typical for
4 species: Galanthus woronowii Losinsk,Pteridium tauricum,Stelaria media,
Rubus fructicosus. 25-50% coverage is typical for 2 species: alnus barbata,
Poa bulbosa L. ssp.vivipara (Koel.)Arcang. the rest genus coverage
amounts only 1-01%.

5.3 Galanthus krasnovii Khokhr eproduction peculiarities:: Galanthus
krasnovii khokhr vegetative reproduction of nature takes place by bulbs
and seeds. Seed is easily dispersed and allows the plant to colonise new
suitable habitat.

5.4 Chemical consistence of Galanthus krasnovii Khokh in spreading
habitats : We have studied Chemical consistence of Galanthus krasnovii
khokh soil in spreading habitats, percentage consistence of PH, Nitrogen,
Phosphorus and Potassium. In target habitat PH amounted 4,15 PH,
organic sunstances amounted 3.75 %, Nitrogen 0,20 %, P20s - 100mlIn,
K20 was not detected .(GOST 26483-1985, GOST 26213-1991, GOST
26107-1984, GOST 26206-1991)

5.5 Determination of approximate IUCN conservation status of
Galanthus krasnovii Khokh: In 2016-2018, the number of Galanthus
krasnovii khokh individuals in each quadrant was 34 * 5 units. At the end of
each year of observation, the number of individuals in each quadrant was
increased by 7 2 individuals, which is in line with IUCN recommendations
for low-risk status Lr, depending on conservation-CD
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5.6 Galanthus krasnovii khokh protection measurements : We have
studied one habitats of Galanthus krasnovii khokh 900 m above the sea
reaching upper zone of the wood. Due to excessive production of genus
bulbs they are under risk of extinction on natural habitat. We
recommend to carry out conservation of natural habitat of above-named
species to prevent reduction of their spreading areas.

5.7. Genetic study results of target Galanthus L species : Due to the
purpose of our dissertation, one of the main objectives of our study was
to compare the four Galanthus species.: G. rizehensis Stern (spread across
the Turkish territory) G. krasnovii Khokh , G. alpinus Sosn and G.
woronowii Losinsk genome , by RAPD-PCR method.

A set of 10 RAPD- primers (Operon Technology) (OPB-1; 2; 4; 11;
12,;15; 16;17;18; 20) was tested on the DNA samples of four Galanthus
species.: G. rizehensis (3 samples), G. krasnovii Khokh (1 sample), G.
alpinus Sosn (1 sample) and G. woronowii Losinsk (2 samples).The
different primers produce a number of bands ranging from 1 to 12. The size
of all the amplified fragments is between 350 and 1500 bp.

Molecular phylogeny of Galanthus spp.

The dendrogram conducted for the 4 Galanthus L species wich
studied via cluster analysis allowed us to visualize the relative position of
each species within the species in the ecoregions studied (pic.7) The
hierarchical classification of the RAPD molecular markers makes it possible
to distinguish two large groups with a similarity index higher than 35 %
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UPGMA

G. kras
G.alp
G.wor-S
L G.wor-Ch
G.riz-Bg
G.riz-Ch
G.riz-T

0,28 04 0,52 0,64 0,76 0,88 1

Jaccard's Coefficient

Pic.7 Dendrogram of RAPD markers based on the Jaccard similarity index
of Galanthus sp.

Each cluster groups ar genetically close populations. The first
cluster is formed by the population of Galanthus krasnovii khokhr,
while the second cluster comprises two subgroups; one is constituted
by the populations G. rizehensis Stern (3 samples) with a similarity index of
73% whereas the other subgroup is represented by the populations G.
woronowii Losinsk (2 samples)and G. alpinus Sosn (1 sample) with a
similarity index of 44 %.RAPD markers also revealed a 78% genetic
similarity between the Georgian and Turkish populations of Galanthus
rizehensis Stern , while G.krasnovii khokh had a low genetic similarity (35%)
with other Galanthus L species.

Chapter 6 . Phytochemical study of target Galanthus L species

Phytochemical study of target species led by Professor A. Kalandia
has been carried out at Biochemistry laboratory of Batumi Shota
Rustaveli State Univrsity.Two sub-groups of alkaloids(Graciline
andPlicamine)have been found in Galanthus genus (Unver, 2007).
Alkaloid existence in Galanthus is still beingstudied be means of classical
phytochemical approaches (G.I. Kaya,2019:107).Galanthus genus is

famous for alkaloid compounds and is the main examination object for
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Pharmacological Research.Substance identification was carried out by

substance mass free basis https://metlin.scripps.edu, in comparison with

reviewed literature data. (L.Stanojevic,2018:6).Chemical study of plant

diversity allows us to find relevant compound for species and apply it as

one of the objective indicators of species detection.

Substance 1 m/z =288.03 [M + H]+retention time on chromatogram is
2.188 minute (Picture 10),absorbance maximum on ultraviolet ray 214
and 288 nm is found in every species and as the basic component is in
GW and GK. According to chromatographic characteristics, literature

and mass basis showings, we have identified it as Epigalantamine
(C17H21INO3, MW = 287.36 g/mol) C17H21INO3).

Substance 2 m/z =287.97 [M + H]+retention time on chromatogram is
3.549minute, absorbance maximum on ultraviolet ray 214 and 288 nm is
found in every species(Pic.11),as the basic component is in GW and GK.
According to chromatographic characteristics, literature and mass basis
showings, we have identified it as Galantamine (C17H21NO3, MW =
287.36 g/mol) C17H21NO3).

Substance 3 m/z =274.06 [M + H]+retention time on chromatogram
is2.681minute, absorbance maximum on ultraviolet ray211.3 and 288.4
nm is found as the basic component in every species apart from GR.
According to chromatographic characteristics, literature and mass basis
showings, we have identified it as O-Desmethyl-galantamine
(C16HI9NO3, MW = 273.33 g/mol).

Substance 4 m/z =332.03 [M+2Na-H]+retention time on chromatogram
i85.8-6,3 minute, absorbance maximum on ultraviolet ray211,3 and 289,7
nm is found in every species as the dominant component. As a result of
charging, starting mass of Substance 4 attaches2 cations of sodium and

therefore, increases in weight.According to chromatographic
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characteristics, literature and mass basis showings, we have identified it
as Lycorine (C16H17NO4, MW = 287.36 g/ol)

As a result of conducted biochemical studies, we can conclude
that alkaloid galantamine and epigalantaminein 4 species of Galanthus
have been found in relatively large amount G.woronowii Losinsk-
19,2/137,60g/kg;  O-Desmethyl-galantamine-G. krasnovii Khokh-
78,12mg/kg, Lycorine- G.alpinus Sosn.- 548,05mg/kg .

Conclusions

1. The target species: Cyclamen adzharicum pobed is distributed
from the level of the sea of 40-728 m, Galanthus woronowii
Losinsk 10-1800 m, G.alpinus Sosn 187-1470 m, G.rizhensis
Stern 40-251 m, G.krasnovii Khokh 740-1200 m.

2. In January-February 120-180 mm of atmospheric precipitation,
with a rise of -4%-6° C and a height of 40 m above sea level,
causes a late start of vegetation and flowering of all species for 5-
15 days.

3. The target species: Cyclamen adzharicum is distributed from the
level of the sea of 40-728 m, Galanthus woronowii 10-1800 m,
G.alpinus 187-1470 m, G.rizhensis 40-251 m, G.krasnovii 740-
1200 m.

4. In January-February 120-180 mm of atmospheric precipitation,
with a rise of -4%-6° C and a height of 40 m above sea level,
causes a late start of vegetation and flowering of all species for 5-
15 days.

5. The study 2 species: Cyclamen adzharicum and Galanthus
woronowii populations are preserved in Kintrich State Reserve,
Mtirala and Machakhela National Parks, Species: Galanthus

alpinus, G.krasnovii and G.rizhensis populations are not
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10.

distributed within any protected area. We recommend to carry
out conservation of natural habitat of above-named species to
prevent reduction of their spreading areas.

The study species: Cyclamen adzharicum, Galanthus woronowii,
Galanthus alpinus, G.krasnovii, multiplies vegetationally
underground and by seeds. The exception is G.rizhensis, which
develops rotten fruits and do not develop seeds. In vitro (17-18 °
C per petrium) Cyclamen adzharicum seed germination begins
35 days after sowing, 80% + 0.2% open. Galanthus woronowii
Galanthus alpinus, G.krasnovii seeds germinate after 2 months,

70% germinate.

The highest pH (5.94-5) in the soil samples of the study species
habitats was observed in the soil samples of Cyclamen
adzharicum, Galanthus rizehensis Stern is typical for soils rich in
high organic compounds,organic matter - 4.45%.Nitrogen
content in soil habitat distribution of all species is almost the
same (0.15-0.23%), no K 20 content was observed in soil samples
of Galanthus alpinus, G. Krasnovii, G. Woronowii. The highest
content of P20s 490 ml ! is due to the soil sample of Galanthus
rizehensis Stern populations.

RAPD markers allowed us to identify a low genetic similarity
(33%) between Cyclamen azharicum Pobed and C. coum Mill,
while the three Cyclayen adzharicum populations had a 99%
similarity.

RAPD markers also revealed a 78% genetic similarity between
the Georgian and Turkish populations of Galanthus rizehensis
Stern , while G.krasnowii khokh had a low genetic similarity
(35%) with other GalanthusL species.

From the Galanthus woronowii resources survey, we found

that this species is spread over 75 hectares in the territory of
Kobuleti municipality, 195 hectares in Khelvachauri
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municipality and 197 hectares in Keda municipality. The
whole territory of Adjara covers 467 ha, which corresponds to
210150000 copies

11. As a result of Cyclamen bulb chemical study, we have identified
3 glycosides: Miribilin lactone-m/z =1243.22 [M +Na+H],C-
yclacoumin-m/z =1099.20[M+Na+H], Desglucocyclamin- m/z
=1083.28[M + H]

12. We have studied phytochemical consistence of Galanthus L
species. By means of HPLC-UV, IR and UPLC-PDA, MS
methods we have identified 4 alkaloids: Epigalantaminem/z
=288.03 [M + H], Galantamine-m/z =287.97 [M + H+], O-
Desmethyl Galantamine -m/z =274.06 [M + H]+ , Lycorine-m/z
=332.03 [M+2Na-H].
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